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the amount of labour expended upon it. Indeed, we 
think we may venture to say that, as a rule, all engines 
exhibited are as good as they can be made by those who 
exhibit them, and tbat, good or bad, they are accurate 
f } ] . exponents of the skill and means of the designer and 
Agricultural Society is a bulky volume of 780 pages. | builder. Seldom, if ever, is bad workmanship, or design, 
The number of articles entered for exhibition is 11,878. | or material the result of an unconscientious desire to | 
It is not a figure of speech to assert that there are in the |.cheapen wares at the expense of the consumer. 

Kilburn showyard several hundred steam engines—the| There are several novelties in steam engines to be seen 
precise number we have not ascertained. We refer to | at Kilburn, but it cannot fail to strike the observer that 
the number simply to render it clear at the outset that | old devices and types are tenaciously retained by many 
it would be absolutely pow to speak to any good | firms. These it would be improper to overlook in a 
pu of each individual member of this vast mass of | series of articles like the present. It will be found that 
machinery. For those who care to see a list of the | in scarcely a single instance is their retention the result 
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the engine is being erected the nut outside that sheet of 
the steam case next the crank is screwed up as hard as it 
will go. In this way the stay-rod, which is about 5ft. éin. 
long, is put into compression, and the comparatively 
thin plates of the steam case yield no doubt about one- 
tenth of an inch. A length of more than a foot of the 
stay is immersed in steam, and the rod is thereby heated 
to a temperature greater than the hand can bear through 
nearly half its length ; the result of all which is that when 
steam is + there is little or no undue strain put on the 
rods, brackets, or any part of the structure. All this has 
not been done without due consideration. It was ascer- 
tained that the expansion of the boiler of an 8-horse 
power portable between the cylinder and brackets was 





exhibits of each firm many periodicals have been | of blind prejudice. They have been adopted as the result 
provided by enterprising publishers ; and if these do not | of experience ; they are retained for the same reason. 
satisfy those thirsting for information, the catalogue is | They are survivals of the fittest, and have often been 
always available. We have an entirely different function | obtained by elaborate and careful, if not costly experi- 





to discharge. The shows of the Royal Agricultural | 
Society serve, and have served, an admirable purpose in | 
bringing together for comparison all that is new in the | 
art of agricultural engineering. The word “agricultural” | 
admits of extreme latitude in its use ; and much that is 
very interesting and valuable, but the relations of which 
to the operations of the farmer are, to say the least, a 
little obscure, is to be found among these annual 
displays. So much the more valuable are agricultural 
shows when rightly used as records of progress, and aids 
to those who desire to advance towards an ultimate 
perfection which will never perhaps be reached. We 
sropose then to deal with the steam engines shown at 
<ilburn in a somewhat unusual way. We shall use them 





principally as expunents of the modern practice of sundry 
very lever engineers, and the dimensions of an engine, 
or the importance of the firm by whom it is made, will 
entitle it to no special attention or mention in these 
pages, while on the other hand the small size of an 
engine, or the comparative obscurity of its maker, will 
not operate to prevent such improvements as may be 
embodied in it from receiving the notice which they 
deserve. Before proceeding to notice new steam engines 
we wish to call attention to the engraving, page 16, which 
supplies a link in the history of the portable engine. We 
there illustrate the best type of portable engine, exhibited 
at Paris in 1867. The engravings explain themselves. 
During the first days of the week the nage of know- 
ledge concerning pormne engines in Kilburn Showyard 
was attended with serious physical difficulties. The so- 
called roadways were simply so many treacherous 
sloughs, thinly crusted over in some places with dry 
mud. In all directions might be seen broken wagons or 
half buried engines. At very many stands the engines 


were not in their places, and it is, to say the least, a little | 


difficult to obtain any information concerning a machine 
while it is surrounded with men endeavouring to jack it 
_out of a hole. Never in the experience of the oldest 
visitor to the shows of the Royal Agricultural Society 
has anything like the scenes of last week been visible. 
A sea of mud in which floundered in confusion horses, 
men, wagons, and traction engines, met the eye at every 
turn. Valuable machinery has been injured, horses have 
been killed, wagons have been broken, and frightful 
inconvenience incurred, and all for the want of a little 
forethought. Had that been done well at first which 
had to be done very badly and imperfectly at last—that 
is to say, had plank roads been laid down all over the 
implement yard, the result would have been entirely 
different. e spoke fully and freely on this subject in 
our last impression, we have referred to the matter again 
in another place, and we shall not dwell on it further here. 
We have said so much to prove that if any desirable 
feature among the engines exhibited may be passed over 
in these pages, we have a certain foundation for excuse. 
i tural engineers are evidently not prepared to be 
left behind by the members of anyother branch of mecha- 
nical engineering. The portable, traction, and stationary 
engines exhibited at Kilburn supply many examples of the 
effect of a desire on the part of their makers to avail them- 
selves of every aid that science can suggest in attaining 
the required end in the best favourable way. No expense 
is spared in putting down special machine tools which 
will turn out work at a low price, at great speed, and 
thoroughly good, and all sorts of devices are adopted 
which will render an engine either cheaper or better; and 
it may here be said for agricultural engineers as a whole 
that they never endeavour to reduce the cost of an engine 


' these to the fullest extent. 


ments. 

An excellent example of this truth is afforded by 
certain matters of detail about the engines made by 
Messrs. R. Hornsby and Sons, of Grantham. This firm 
exhibit five portable engines, the largest—10-horse 
nominal—having two cylinders 74in. diameter and 14in. 
stroke, while the smallest is a little thing of 3-horse power. 
In all these engines the same peculiarities of structure 
are visible that have marked the engine work of the firm 
formany years. Wemay selectan 8-horseengineas showing 
The cylinder is 9} diameter 
by 12in. stroke, and it is buried in a high projection of 
the fire-box shell, so that the entire cylinder, ne 9 chest 
and its appurtenances are immersed in steam at the full 
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boiler pressure. The cylinder is made at the forward 


end with an external flange, and at the back end | 


with an internal flange, the back lid being put in 
from the front, and secured by bolts, which 
pass through the back plate of the steam case 
(the annexed skctch will make the arrangement clear), 
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_ within which the cylinder is hidden. The front flange | 


is outside the steam case, and is bolted to it, a separate 
set of studs holding on the front lid, which is the only 
| part of the cylinder not jacketted. The cylinder thus 
| effectively stays the flat sides of the steam case together. 
|The crank shaft brackets are of cast iron, and from 


|them to the steam case extend two stays, which | 
| brace the brackets and the case together ; the stays are 
sup- | 
Now, it is well known that a very vigorous dis- | 


prolonged through the case, and act as addition 
ports. ) 
cussion has been carried on for years concerning the 
fitting of such bracket stays as those we have just named. 


It is urged against them that they do more harm than | 


| good, because the boiler expands more than they do, and 
that accordingly they set up injurious strains. To fet 
over this objection, and yet to retain the stay, the value 
of which is disputed altogether by some engineers, 
two devices have been employed. One patented by 
Messrs. Ruston, Proctor and Co. consists in making 
the stay tubular and admitting steam to it, so as 
to keep it as hot as the boiler. The other, adopted 
by Messrs. Marshall, Sons, and Co., of Gainsborough, 
consists in making the plummer blocks of the cran 
shaft with dovetailed projections, which slide in suitable 
slots in the tops of the brackets. The stays are 
secured only to the plummer blocks at one end, and 
the cylinder at the other ; and the boiler may expand 
and contract as it pleases, the mobility of the plummer 
block in the slots preventing uy foe strains from 
being thrown on the stays. Messrs. Hornsby use no devices 
of the kind, and state that after the experience of many 
years they find none necessary. The stays are screwed 





by giving bad workmanship, material, or design, but only 
ad sdsoling methods of turning out work which reduces 


at one end into the brackets, and secured with lock-nuts ; 
they are fixed also by nuts to the steam case, and when 


k | 


about 3-16in, and it is found that the system of 
pee in the stays which we have described, com- 
| bined with their own rise in temperature, answers 
| so well that no brackets are broken, no leaks started 
| in the boilers, and no greving or cracking of the steam 
| case plates entailed. The cylinder was first put into the 
| boiler by Messrs. Hornsby in 1851, and many engines 
| have been at work for twenty years, during whichtime the 
| stays have caused no trouble and did good service. This 
| is tolerably conclusive evidence that the practice of the 
| firm in this respect is worth retaining. We may here 
| mention a neat device adopted by Mr. J. Bonnall, whohad, 
| for many years the charge of the engine department of 
| the Spittlegate Works. In setting the slide valves of 
| pavtelie engines, owing to the expansion of the boiler, 

the work must either be done when the engine is hot, or 
| else an allowance must be made which isas often wrong as 
| right. Mr. Bonnall ascertained by careful measurement, 








precisely what the expansion was, and then tapped the 
valve spindle with a thread of the same pitch in 
fractions of an inch—a little more than an eighth—which 
the brackets moved away from the cylinder. The valve 
was then set right when the engine was cold, and this 
| beingdone, the nut on the spindle was moved round one 
| complete revolution. The valve was then wrong unt1} 
| the steam was got up, when it came right ; a skilled man 
was no longer required to make a minute adjustment for 
| expansion and contraction; any erector could send out the 
| engines with the valves just right. Another point of old 
| practice about the Hornsby engine is that the exhaust 
| steam pipé from the cylinder to the chimney passes inside 
| the boiler. This was the invariable mode of construction 
|for years. At last it was suggested that the internal 
exhaust pipe did harm, carrying off to waste a great deal 
of heat from the steam in the boiler. To-settle the point 
| Mr. Bonnall ran an engine fitted with two exhaust pipes, 
one within and the other without the boiler, either of 
| which could be used at pleasure, on the brake for at 
' least double the time required to make runs in a show- 
| yard. Some runs were made with the outside and some 
with the inside pipe, and the result was, curiously enough, 
if anything in favour of the internal pipe. The exhaust 
steam being kept dry, the back —— appeared to be 
slightly reduced in a way which has been well explained 
| by Mr. D. K. Clark when writing about outside cylinder 
| locomotives. As the inside pipe makes the neatest job, 
Messrs. Hornsby have retained its use. We have here 
examples of the adoption of special modes of construc- 
tion which have been found by experience to answer 
| well in practice, although they are opposed to certain 
| theoretical considerations which seem to be rather too 
| fine spun. 
Many other examples of the same thing may be found in 
| the yard. To cite one, we may mention that Messrs. R. 
Garrettand Sons, of Leiston, retain in their traction engines, 
| cast iron brackets for the gear on top of the boiler, and cast 
| iron rims for their road wheels. It is well known that 
of late years many firms have adopted wrought iron 
frames more or less of the type invented by Mr. Aveling, 
and used by him for many years; and road wheels exclu- 
| sively of wrought iron are also used. But Messrs. 
| Garrett retain cast iron because, they state, they have 
never had a cast iron saddle cause leaks or break, and 
they have found cast iron rings with transverse wrought 
iron spiral strapping as durable and as pleasing to 
their customers as any wrought iron wheel yet brought 
out. It is very easy to say of a firm thus clinging to old 
| devices that they lack energy and inventive skill. In 
| nine cases out of ten, however, it will be found that they 
| adhere to old practice from a conscientious belief that what 
| they have used for years is as good as anything they can 
| substitute for it ; and it is difficult to bringacharge of ultra- 
| conservatism against a firm which, while retaining cast 
' iron largely in use, has adopted steel to an extent hardly 
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alled by any other firm. Some years ago Messrs. 
Marshall, of Gainsborough, heard of Piedbeeut’s flanging | 
machinery, and putting themselves in communication | 
with him, they employed Mr. R. H. Tweddell to fit up a | 
complete set of flanging plant. Within a year Messrs. 
Garrett followed suit; but whereas Messrs. Marshall use 

| 

| 





steel with some limits, never making a fire-box of it, Messrs. 
Garrett use it almost without restriction. An example | 
of this is shown by them in the shape of a 13-horse power 
steel boiler, shown without lagging. It would be difficult 
to find a finer specimen of boiler engineering in the yard 
than this. 
Brown and Co. 
now well known. 
done by hydraulic power on Piedbeeuf’s : | 
by is a 20-horse engine by the same firm. In this, steel | 
is combined with iron, and curiously enough, it is just 
the plates most difficult to work which are of steel. The 
| 


It is made throughout of steel from Sir John | 
The fire-box has the corrugated top | 
The whole of the flanging has been | 
system. Close | 


throat plate uniting the fire-box with the boiler barrel is 

a particularly good job. It is not too much to say that 

it would be impossible to produce a plate so well finished | 
if it had been worked up to shape by hand. Whule on | 
this subject we may say that Messrs. Garrett have brought 
out a new arrangement of cylinder and valve chest which 
will be best understood from the accompanying sketch. 
A is the slide valve 
chest, B the cylinder, 
and Ca chest which 
contains the regu- 
lator valve. The 
arrangement is very 
neatand satisfactory. 
The cylinder of the 
13-horse power 
engine is 11}in. dia- 
meter by l4in. stroke. 
The fore-carriage is 











flanged steel, a single plate. We have already 
illustrated this form of carriage and need not 


further describe it. Messrs. Garrett use in all their 
portables boiler flues of the same diameter, 2}in., 
rather less than that usually adopted, and they 
allow lin. space between the flues. This is good prac- 
tice. On all saddles and brackets small flanges are cast 
to cover the edges of the lagging boards, and this makes 
a very neat and simple finish. A traction engine by the 
same firm presents no special peculiarities. The road 
wheels, however, carry the engine by gudgeons fixed in 
castings bolted to the side of the fire-box instead of by 
a through axle, which is a method of construction only 
recently adopted by the firm. The wheels are 5ft. 6in. 
high and 18in. wide. Boiler pressure 120 lb., single 
cylinder 9 by 12. On the brake this engine easily indi- 
cates 40-horse power, a result due to the size of the 
boiler, which has nearly 200ft. of heating surface, an 
unusual amount for an 8-horse power engine. _ 

It appears to be not unlikely that increased skill on the 
part of the maker and greater facilities for the production 
of boilerwork will render commercially possible systems of 
boiler engineering which, without these things, would 
have no existence outside the drawing office. A notable 
example of this is furnished by the boilers made by 
Messrs. Cochran and Co., of Birkenhead, who show a 
neat and cheap vertical boiler and engine combined, 
which we shall probably illustrate in our next impression. 
For the moment we confine our attention exclusively to 
the boiler. We have already illustrated it, but the 
accompanying sketch will help to elucidate what we have | 















































to say. It is a cylindrical boiler, with horizontal cross 
tubes. It will be seen that the furnace is of a hemispherical 
form, and from one side rises an uptake, opening 
into a chamber, one side of which is closed by 
a door lined with fire tiles. Tubes run across 
from this to the smoke box. The furnace is fed 
through another tube, marked by dotted lines at B. A 
little reflection will show that the tube plates are very | 
complicated in shape. Messrs. Cochran and Co. exhibit | 
a furnace as nearly as possible a true hemisphere, about | 
3ft. 6in. in diameter and ~;in. thick, which has been ! 
dished up out of a circular Lowmoor plate. It has been 
made on blocks by hand, and is one of the finest pieces 
of smith’s work of the kind ever turned out. They also 
show two tube plates, equally well made, and still more | 
complex in form. There can be no doubt but that Messrs. | 
Cochran have got a good boiler; unless, however, they | 
had also got a capital boiler smith it would have been im- 
possibleto make such a boiler at anything like a reasonable 
price. With suitable blocks, however, once a man gets 
nto the way of making such things, he can turn them 





| and Co., but neither did they use 140 lb. steam. 


| tion engines of 8-horse power, which we shall illustrate 
/and describe in our next impression. 


out with a facility in the present day unknown some 
years ago. We can call to mind a case in which the 
making of a difficult forging, if so it may be called, 
somewhat similar to Messrs. Cochran and Co.’s fire-box, 
required at least twenty hours’ labour for two men ; in 
the course of a month the practical skill acquired 
reduced the time of production to less than six hours. 
In the same way, no doubt, the forgings under notice 
can be turned out at a price which will pay. At the same 
time we may add that a hydraulic flanging machine | 
could dish up steel plates to the required form in about as | 
many seconds as the smith must need hours to make | 
them by hand. However, it is perhaps not too much to 
say that ten or a dozen years ago no engineer would 
attempt to make the Cochran boiler, simply because of 
the belief that it could not be made with existing 
appliances. No smith knows, however, what -he can do 
till he tries, and there is—and we note it with pleasure 
—marked and recent evidence that smiths are trying to 
do more in boiler work than they ever did before, and 
whether the tool used be a hydraulic press, or a sledge 
hammer, or a wooden mallet, the result is the same- 








| a distinct advance on old practice. 


If, taking leave now of the past, we turn to| 
the present and the future, we shall find much in the | 
Kilburn Showyard that is novel and deserves attention. | 
It was to be expected, indeed, that the best that agricul- | 
tural engineers could produce would be found there, and | 
they have not falsified expectation. The most sensa- | 
tional novelty in the Showyard is no doubt the | 
“ Yorkshire” compound engine of Messrs. John Fowler 
and Co.,of Leeds. Thisengine, the most economical non-con- 
densing engine perhaps ever produced, we have dealt with 
fully in another place, and we need say little about it here, 
save that two or three examples are shown in the yard. 
One engine is shown by Messrs. Fowler and Co. without 
a boiler and with a condenser; unfortunately this engine 
was not finished in time to be tested before it left Leeds, 
and the value of the condenser as an adjunct, therefore, 
cannot be decided; but we venture to think it will be 
very small. We notice that Messrs. Fowler in one of 
their catalogues, commenting on this “ Yorkshire ” engine, 
say that when the semi-portable, which we recently illus- 
trated, is working up to 80-horse power, the maximum 
strain on a piston and rod is about 2 tons, whereas had 
expansion to the same degree been carried out in a single 
engine it would have reached 8 tons. Surely there is a 
misprint here? The large cylinder is 14in. diameter. 
Now the same result as to power would be had by carry- 
ing out the same measure of expansion in the large 
cylinder only, as though two were used; but the area of the 
piston of the large cylinder is just three times that of the 
small piston, and the maximum strain would have 
been not 8 tons but 6 tons. It is quite right to argue 
that much trouble with valve gear is averted by the use 
of the compound system, and that a very convenient and 
smooth running engine can thus be had ; and it is clear 
that arguments against compounding, which have much 
force while low pressures are retained, have little or 
none when 150 lb. steam is employed ; but to go on 
further, and claim exceptional economy for compound 
engines because they are compound, is going too far. 
The compound system was tried for small engines years 
ago by Messrs. Carrett and Marshall, of Leeds, who 
exhibited engines of the kind in 1862. They certainly 
attained no such results as those got by Messrs. Fowler 
As to the 
statement that with the single-cylinder the strains are 
excessive, Messrs. Fowler and Co. know better perhaps 
than any other engine builders that 140 lb. steam can be 
admitted on a 14in. piston, running at 400 strokes a minute, 
without the least trouble or risk. The useof heavy pressures 
in single cylinders, which they rendered possible by excel- 
lent workmanship and design in their ploughing engines, 
has been one great element in their unexampled success 
with machinery for cultivating the land, and it seems as 
though they were turning their backs on an old friend 
when they cast a doubt on the feasibility of using 140, or 
even 160 lb. steam for that matter, on a 14in. piston. 

In the practice of Messrs. Marshall, Sons, and Co., of 
Gainsborough, will be found much which will repay a 
visit to their stand. They exhibit no fewer than fourteen 
engines—of which two are vertical engines, illustrated in 
our last impression, two are traction engines, and 
two are horizontal stationary engines, similar to those 
illustrated in our impression for December 13th, 1878. 
The most attractive exhibit for engineers is one of the trac- 





This engine 
embodies much that is new, and it is specially remarkable 
for the adoption of a singular device in connection with 
the valve gear, which illustrates very forcibly the diffi- 
culties which attend the reduction of theory to practice. 
It will probably be conceded without question that the 
more sensitive a governor is the more uniform will be the 
speed of anengine. We suppose that to this there can 
hardly be a dissentient voice, yet in practice it is found 
that nothing can be much further from the truth. The 
traction engine in question has a single cylinder, 9}in. 
diameter by 12in. stroke, and it is nominally of 8-horse 
power, and capable of working up to about 40-horse 
power, with 120 lb. steam. The engine is intended for 
general use, and to drive a thrashing machine among 
other duties. It is clear that if the ordinary 
reversing gear link motion could be combined 
with a governor much would be gained, the ratio 
of expansion being then determined automatically to 
suit the load on the engine. Hitherto all attempts to 
put this system in practice have failed, because the 
resistance of the ordinary slide valve is so great that no 
governor could properly control the link. Messrs. 
Marshall have got over this difficulty by substituting 
one of Church’s patent balanced circular slide valves for 
the ordinary valve. Church’s valves modified have 
been used by Mr. Webb, of Crewe, in locomotive 


} at 





practice, for some time, and Messrs. John Fowler 
and Co. applied them last year to ploughing engines. 


The resistance of the valve is so small that it has 
been found possible by Messrs. Marshall to combine 
one of Hartnell’s governors with the link. Hartnell’s is 
one of the most sensitive governors in existence, and the 
result of tho first experiments made with the combina- 
tion to which we refer were far from satisfactory. It 
was impossible to keep the governor from hunting, 
with the result that although the engine made the 


same number of revolutions per minute, its rate 
continually altered during that minute. Thus ten 


or a dozen revolutions might be made at the rate 
of 150 a minute, while the ten revolutions preceding 
might be at the rate of 160, and the ten following 
140. The difficulty was finally overcome by 
putting a brake on the governor, which to a large 
extent renders it less sensitive, and it becomes an 
open question whether an ordinary slow speed governor 
would not answer far better. We may while on this subject 
add that Messrs. R. Garrett and Sons have found just the 
same difficulty with the cosine governor applied to an 
ordinary throttle valve, numerous adjustments having to 
be made to keep it from hunting. The bearing of this 
point on the electric light is of much interest. It is well 
known that equable driving of the Gramme or other 
electro-dynamic machine is of the utmost importance to 
prevent flickering. At the same time, it is a matter of 
comparatively small importance whether the machine is 
run at 700, or 750, or even 800 revolutions per minute. 
Heretofore engineers have always attempted to get per- 
fectly uniform driving by using very sensitive governors, 
but there is reason to believe that these are precisely the 


| governors which permit the greatest number of varia- 


tions in speed. Let it be borne in mind that an increase 
or diminution in the speed of an engine producing the 
electric light of even a few feet of piston speed per 
minute in any one revolution produces a flicker, col it 
will be seen that a governor which may be perfect in the 
sense that half the load may be thrown off or put on 
without materially affecting the average velocity of the 
engine measured by the whole number of revolutions per 
minute, may be very defective in the sense that it permits 
the engine to make wide excursions above sal below 
the average velocity, although such excursions last 
but a short time. Messrs. Garrett inform us_ that 
they have sold a considerable number of engines for 
driving electro-dynamic machines abroad, all of which 
are fitted with common governors. They have never 
heard of any flickering in the light produced by such 
engines, but they cannot say so a of engines fitted 
with sensitive governors. The matter is one well worth 
the consideration of electricians and engineers alike. 
Returning to the consideration of Messrs. Marshall’s 
practice, we may add to what we have already written 
concerning it, that in all their engines they now adopt 
the system of lining the cylinder. It is cast of the best 
cold blast iron, and then bored out, suitable internal 
projecting rings being left at each end. A second cylinder 
cast of a very hard mixture is then turned accurately to 
gauge on the outside, and forced into the outer cylinder 
by hydraulic pressure. The space between the two forms 
a steam jacket. The pistons are packed each with two 
east iron plain rings, cut through diagonally, and sprung 
into the recess in the piston body. They are forced 
out against the cylinder by a single spring ring inside as 
wide as both the packing rings together. The piston 
rings are cast of a mixture of Blaenavon, Parkhead, and 
Gartsherrie iron, melted in crucibles in the brass foun- 
dry and such rings are found to wear admirably. In such 
practice as this we have an example of skill, forethought, 
and resource which is certainly not exceeded in any other 
branch of mechanical engineering. As to the results 
obtained with the combination of the Church valve and 
automatic governor, we shall speak fully when we illus- 
trate the engine to which it is fitted. It must suffice to 
say now that the indicator cards obtained are very good, 
being identical with those obtained from railway locomo- 
tives when worked at various grades of expansion. 
Messrs. Davey, Paxman, and Co. show an engine, 
among several others, in which automatic expansion is 
obtained in a very novel way. It may be remembered 
that at the Cardiff Show in 1872 this firm sent a port- 
able engine for trial, which gave an excellent duty. It 
was the first racing engine ever made by the firm, 


and had not a crank shaft bearing been screwed 
down too tight, and heated in consequence, it 
would have made one of the best performances 
on the brake on record. Its mechanical time was 


4 hours 18°17 min., and its consumption of fuel but 
3°23 Ib. of coal per horse per hour. The boiler evapo- 
rated 9°97 lb. of water per pound of coal, or about 
1°33 lb. less than that of the first-prize engine, or, say, 
11 per cent. less. Had the boilers been equally efficient, 
Messrs. Davey, Paxman and Co.’s engine would have 
made over 4} hours mechanical time. This excellent 
performance was due in large measure to the use of 
a gridiron cut-off valve worked by a double cam on the 
crank shaft. The expansion curve obtained by this means 
was very perfect, indeed no better diagrams were ob- 
tained. There were certain drawbacks to this method of 
driving a cut-off valve—although we may add, that since 
1872 the Cardiff engine has done a great deal of work, 
with much economy, the valve gear giving no trouble. 
In the engine exhibited Mr. Paxman has retained the 
good features of the gridiron cut-off while getting rid of 
the cam. The engine is 12-horse power, horizontal, of the 
girder type. We illustrate it at page 5. The arrange- 
ments for setting up the crosshead bearings and those of 
the crank shaft are very ingenious and well worked out. 
The valve gear consists of an ordinary slide valve with 
full travel and very little lap or lead. It works as close 
as possible to a partition in the same plane, in the valve 
box. In this partition are made three ports, and over 
them slides a gridiron valve, which is the cut-off valve, 
as no steam can get to the main or distributing valve 
without passing first through the ports in the partition 
before mentioned. The cut-off valve is driven in the 
following way:—On a stud in the frame revolve 
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two small excentrics pinned to a toothed wheel, 
the rods of these excentrics actuate a link uniting 
their ends, as shown in our engraving, and this 
link drives the spindle of the cut-off valve. On the 
crank shaft is keyed a wheel just twice the diameter of 


that carrying the excentrics, which last accordingly ; 


make two revolutions for one of the engine. The 
excentrics are called positive and negative, and are so 
set that while one tends always to keep the cut-off valve 
open the whole time a steam port is open, the other 
tends equally to keep the gridiron ports shut whenever a 
main steam port is uncovered by the slide valve. 
According to the posiiion of the link one or other will 
have most itil erie the cut-off valve. A high speed 
governor of the Porter type is connected direct to the 
end of the link and shifts it to any required position. 
We have seen this engine under steam, and its action 
was in every way satisfactory ; the wheels being care- 
fully cut, run practically without noise ; the governor 
acts freely. There is no complication of parts, and 
altogether this may perhaps be regarded as one of the 
most satisfactory automatic expansion gears of the many 
which have been brought out of late years, while the 
engine, taken as a whole, is strong, neat, and serviceable. 
We annex reduced copies of four diagrams, which leave 
little to bedesired. They were taken from the engine while 
standing in the open yard, steam being supplied bya boiler 
at some distance, the steam pipe and the cylinder—-which 
last is not jacketted—being unclothed, and this accounts 
for the rather low expansion curve. The cylinder is 15in. 
diameter and 24in. stroke. The pressure at the time 
the diagrams were taken was 601b. to 621b., and the 
revolutions about 100 per minute. Fig. 1 shows the 
engine running without a load ; speed, 100 revolutions ; 
pressure, 621b. Fig. 2, from the same end of the 
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cylinder, was taken when the brake was tightened up; 
speed, 94 revolutions ; pressure, 601b. The second dia- 
gram in Fig. 1 was taken with the brake slacked off; 
revolutions, 100; pressure, 62lb. The fourth was taken 
with the brake hard on ; revolutions, 90 ; pressure, 60 lb. 
The governor joints were stiff, and its action accordingly 
was not quite as quick as it should be, but thediagrams 
are very satisfactory, when we consider that they were 
taken almods the first time the engine was under steam. 
A slight alteration has since been made in the main slide 
valve, and the back-pressure has been reduced. 

A very consiaeeal number of stationary engines is to 
be found at Kilburn which present no remarkable feature 
of any kind, while others are noteworthy for the simpli- 
city of their construction, and the fact that they represent 
types which have always answered their intended purpose. 
One such engine, exhibited by the Reading Ironworks 
Company, is similar to one built to the order of the Admi- 
ralty, which we illustrate at page 17, and is ubout as 
simple and straightforward a job as it is possible to 
make. ‘The cylinder is 12in. diameter and 18in. stroke. 
An expansion slide works on the back of the main slide, 
and an excellent diagram is thus obtained ; but the ratio 
of expansion is fixed, the work to be done by the engine 
being nearly constant. For many age this firm have 
rested content to make engines of the same pattern year 
after year, arguing in defence of this system, that they 
arrived at the type which they build after much experi- 
ence, and that it is found on the whole to do all that 
engines of different design can accomplish. It must not 
be forgotten that many of the novel or comparatively 
novel forms of stationary engines to be seen at Kilburn 
have been made of special forms, not because that form is 
better than others so far as the working of the engine is 
concerned, but because it either renders the engine more 
convenient, or because it costs less to make. Thus it is 
yossible that the Reading Ironworks Company’s engine 
is neither the cheapest to make nor the most convenient to 
put down. But this will in no way militate against its 
efficiency, economy, or durability. We dwell on these 
points, because an they are understood it is impossible 
to draw any useful lesson from an inspection of the 
machinery exhibited at Kilburn. 

As an example of wide departures from such a beaten 
track as that followed by the Reading Ironworks Com- 
pany, we may cite the Caledonian engine built by Messrs. 
Alexander Shanks and Son, Dens Ironworks, Arbroath. 
The engines shown by Messrs. Tangye Bros. and Holman, 
of London, and those exhibited by Messrs. E. R. and F. 
Turner, of Ipswich. In all these the same,prominent 
feature is present, namely, the forked or Y-shaped frame, 
with anintermediate crank. Such engines are to all intents 
and purposes self-contained, at least when of moderate size, 
and require no separate bearing or wall block. We have 
illustrated and described Messrs. Shanks’s engines in our 
impression for July 5th, 1878, and it will suffice to say 
now that they are fitted with an ingenious automatic cut- 
off, and that they are well finished and strong. The most 
remarkable feature about them is the exceedingly small 
price at which they are sold. hen we come to 
examine them, it will be found that although the bed- 


plate is apparently a somewhat costly affair to mould, 
yet that it presents no difficulties, and that with moderate 
care few or no wasters will be produced; and once in pos- 
session of the bed-plate, little more is required. 
Machine work and fitting is reduced to a minimum 
by the way in which the cylinder is attached, and 
there is not a single surface about the bed-plate which 
needs to be touched with a plane, the guides being 
bored out, and the end of the bed faced up to take 
the cylinder head at one operation. The “Gippeswyk ” 
engine made by Messrs. E. R. and F. Turner is also, 
it will be seen from the accompanying engraving, 
self-contained. Here again the use of the plane can 
be dispensed with, and everything got up in the lathe 
—by far the cheapest tool that can be employed. The 
firm exhibit ten “ Gippeswyk ” engines, one of them 
with a 12in. cylinder and Hartnell’s patent automatic 
expansion governor, which we illustrate, being a very 
superior engine, well designed and well finished. 
One considerable advantage in the design is that without 
trouble it can be used for vertical engines. Six vertical 
“Gyppeswyk” engines are shown by Messrs. Turner; 
thus two distinct types of engine can be made off the 
same patterns. haeemsnenie se of erecting appliesto both. 
The same tools are used for both in the same way, and 
a very considerable economy, to say nothing of conveni- 
ence, is attained. Messrs. Tangye Bros. and Holman 
exhibit no less.than eighteen steam engines of various 
designs. This firm was among the first to recognise the 
value of a form of bed-plate first used in the well-known 
Allen engine some seventeen or eighteen years ago. They 
modified and improved this design, and with such success 
that it has since been reproduced all over the world. 
Messrs. Tangye’s engines have, for example, been bought 
by German engineers and used simply as patterns from 
which to build copies. One type of engine, the Soho, ex- 
tensively manufactured by this firm has the Y frame, and is 
self-contained. In this Messrs. Tangye have madea bold 
departure from established rules of practice, and intro- 
duced steel castings very extensively, where other engi- 
neers employ iron shaped up by machine tools. We 
have no reason to doubt that this system of construction 
is exceedingly cheap, and that the engines made in 
accordance with it are in all respects sound and service- 
able ; but in our eyes they are ugly, and there is 


elegant forms imparted by the firm to their original 
engines, which we are pleased to see they have by no 
means ceased to manufacture. Messrs. Tangye exhibit 
a very fine 20-horse power engine. They speak of this 
in the catalogue as being “unequalled in design, unsur- 
cones in workmanship, universally approved of.” 
Messrs. Tangye would perhaps gain something if they 
walked round the Kilburn showyard. They would 
return convinced, we venture to think, that even this 
engine—the best according to their own statement that 
they have ever made—is possibly rivalled in design and 
even surpassed in workmanship, by other specimens of 
the art of the mechanical engineer. We are quite willing 
to accord Messrs. Tangye Brothers and Holman a full 
meed of praise for the manufacture of very excellent 
engines, about which we shall have more to say; but 
such statements as those we have quoted are a challenge 
to criticism, and can hardly be suffered to pass without 
comment. 

Perhaps in no form of agricultural engineering has so 
much advance been made within, comparatively speaking, 
a few years, as in self-propelling or traction engines. 
The Kilburn show places this fact in a peculiarly strong 
light, and very fully illustrates modern practice. We 
referred last week toa traction engine built by Messrs. 
Aveling and Porter, about the year 1860, which engine 
is now to be seen inthe Museum at Kilburn. In the 
shed close beside it is exhibited an engine, nominally of 
the same power, built in 1879. We illustrate the 1860 
engine at page 17. It was shown at the Smithfield 
Club Show in 1860; so that this is its second 
appearance in public. It was sold to Mr. Curling, 
of Herne Hill, who has lent it for exhibition. It 
will be seen that it has little in common with the 
modern traction engine, but is far more a self-propelling 
portable. The maximum pressure which it carried was 
60 lb. ,or just one-half that now adopted by Mr. Aveling. 
The pitch chain is of small size and considerable length. 
In the modern engine the chain has been dispensed with, 
and gearing used instead ; but the substitution of gearing 
for the chain was not a result reached at a bound; on 
the contrary, it was an end only attained gradually, and 
after much trial and experiment. Mr. Aveling once said, 
when he was asked what he broke most in his early 
practice with the traction engine, “ We broke everything 
most.” Bydegrees things were made stronger and stronger, 
until the pitch chain for a large traction engine became 
an exceedingly unwieldy and costly affair. When once 
Mr. Aveling had found that by making his gearing 
narrow enough he could avoid the breaking of teeth, the 
last difficulty was overcome, and the pitch chain was 
abandoned. The engines of Messrs Aveling and Porter 
are too well known now to require description from us. 
The firm show two road-rollers, two ploughing engines 
respectively of 8 and 14-horse power ; three agricultural 
or general purpose engines, 4, 6, and 8-horse power ; and 
two traction engines proper, specially ‘Aeiened for hauling 
loads on common roads. We shall illustrate one of the 
rollers, which has several novel points about it, in our 
next impression. 

Messrs. John Fowler and Company, of Leeds, exhibit a 
very large number of ploughing and. traction engines. 
We have devoted so much space this week to the con- 
sideration of their compound engines that we must reserve 
a notice of the remainder of their exhibits for our next 
impression. We have already illustrated a very novel 
implement, a steam scoop, made by this firm for use in 
Australia and exhibited at Kilburn. A line of rail of 
narrow gauge has been laid on the surface of the ground 
from one end of the yard to the other. This railway is 





little fear that the design will be pirated, as were the | Th 


by M. Decauville, of Petit-Bourg, in France, of portable 
ee for agricultural and similar purposes, which — 
they have much developed. The permanent way is 
exceedingly efficient and neat. The sleepers _ consist 
of flat plates fluted in the middle thus we ae 
cross sections, and in the flute lies at each side 
a hooked bolt which holds the lower flange of the 
rail up under a stop. The rails are of steel, 
weighing about 14]b. to the yard. Iron will not 
answer, as it is not stiff enough. On this tramway 
are placed cars and a little locomotive, which con- 
veys numerous passengers all day long from the imple- 
ment to the cattle department. Taken as a whole this 
little line is one of the most interesting exhibits ever 
seen at any exhibition of machinery, and we are much 
mistaken if the system has not a very “considerable 
future,” to use an American phrase, before it. The cost 
of such a line 2ft. gauge of the best construction is only 
£625 per mile, and it can be laid practically on the 
surface of the ground. It may be assumed that a line 
of the kind can be laid for £1000a mile. It is somewhat 
remarkable that no attempt has been made to utilise this 
system in the Zulu war. The difficulties met with in 
getting supplies to the front are enormous, and it appears 
that the laying of even a few miles of such a line would 
materially assist the commissariat department. 

Messrs. Howard, of Bedford, show many engines, but 
nothing which we have not before described. Unfortu- 
nately a water main burst close to their stand on Monday 
morning, flooded the ground already badly cut up, and 
rendered the stand inaccessible. uesday’s storm of 
rain and wind had the same effect, and the firm have 
not yet been in a position to show what they had got to 

vantage. 

Messrs. Everitt, Adams, and Co., of St. Andrew’s 
Works, Ryburgh, Norfolk, a new firm, exhibit a very 
novel ploughing engine, which we shall illustrate in an 
early impression. One member of the firm has for some 
yen worked ploughing engines ; that is to say, he has 

ired them out. In this way he acquired much expe- 
rience, and arrived by degrees at certain conclusions as 
to what he wanted. The result is the engine to which 
we refer. It is a very powerful machine, not, perhaps, 
quite so well finished as those exhibited by other makers, 
but obviously capable of doing a great deal of hard work. 
© spur gearing is of unusually large diameter—an 
excellent feature. The system of ploughing adopted is 
quite new. On each side of the engine is mounted 
a large vertical winding drum, driven by a spur pinion 
on the crank shaft. Each drum is fitted with 
a friction brake, to prevent slack. No bevel gear is 
employed—an important advantage. The drums are 
easily taken off when the engine is wanted for thrashing 
or hauling. When employed on the double-engine 
system, one drum only is mounted, and the wire rope 
is led direct round a large horizontal pulley under the 
tank direct to the implement. When a single engine is 
employed, two drums are used, the ropes being led in any 
desired direction. When we illustrate this engine we 
shall have more to say concerning it. 

Messrs. Ruston, Proctor, and Co., Lincoln, show at 
their stand a 14-horse power portable engine with two 
cylinders, each 83in. by 12in. stroke, with automatic 
expansion gear worked direct from the governor. This 
last is of the cross-armed type, but is not too sensitive. 
The cut off slide is driven by a link, the upper end of 
which is rivetted te a bracket on the boiler, while the 
lower end oscillates under the influence of an excentric 
and rod. In the link is the block of the cut-off valve 
intermediate rod, and this block is lifted up and down 
by the governor, which is made sufficiently powerful for 
the duty. This engine is provided with a curious arrange- 
ment for preventing smoke. The fire-box is divided into 
two portions by an “]-shaped mid-feather. The grate 
bars are tubular and traversed by a current of water. 
The draught is downwards through the fuel, and the pro- 
ducts of combustion enter the ash pan, which is really a 
portion of the boiler, and rising beyond the mid-feather, 
enter the tubes. This engine is the first of the kind 
made, and certain modifications iaay, no doubt, be intro- 
duced with advantage, so we do not illustrate it at pre- 
sent. The results obtained are, however, quite satisfac- 
tory so far, and much more will probably be heard of the 
invention, which admits of an application quite distinct 
from the prevention of smoke. 

Messrs. Barrows and Stewart, of Banbury, show a 
self-propelling engine, novel in many respects, and 
very much eer in several ways to others in the 
yard built by firms who have been longer engaged in this 
branch of mechanical engineering. We shall illustrate 
the engine in an early impression, and content ourselves 
for the present with indicating its principal features. It 
is an 8-horse power engine with a single cylinder 9}in. 
diameter and 13in. stroke ; the engine, with the cylinder 
placed forward on top of a rather short boiler, is very~ 
similar to the well-known portable engines built by this 
firm. From the sides of the fire-box are carried up 
wrought iron brackets, in which are brass bearings for 
the crank shaft. The machine is intended for thrashing 
and general farmers’ work, and is not a true traction 
engine. It has consequently but one speed, about 
3} miles an hour. In the wrought iron bracket on the 
off side is secured a stud, on which revolves an idle 
pinion, which gears into a pinion on the crank shaft 
and a gs wheel on a countershaft running across 
the back of the fire-box, and turning in good bear- 
ings. This shaft carries a pinion driven by a clutch 
at each end, and these gear with the spur wheels 
inside the road wheels. These last are the best wrought 
iron wheels we have seen ; whether they are the cheapest 
to make is quite another thing. Each wheel, 5ft. 4in. high, 
is made of two circular discs of wrought iron, in each of 
which six apertures are punched out, so that the wheel 
looks as though it had six spokes. The discs are secured 
on cast iron flanged axle-boxes, and made up with angle 





constructed on a system originally invented and patented ° 


iron to a tire 15in. broad with spiral strips rivetted on. 
Messrs. Barrows and Stewart also show a double-cylinder 
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semi-portable engine of a tyre much used by builders, | though it was some years afterwards abandoned, when 
which is a good substantial Job. the machines were driven from below instead of from 

Messrs. Clayton and Shuttleworth show nothing novel | above. This machine was fitted with an arrangement of 
in engines, but we cannot resist a passing reference to a| shaker screen which was very much simpler than 
4-horse portable engine and a 20-horse power stationary that fitted to Lord Ducie’s machine already referred to, 
horizontal engine, both of which will be found at their | but the latter was probably the first shaker consisting of 
stand. The workmanship of these engines shows what can | several parts having independent reciprocating or jogging 
be done when proper precautions are taken to secure a/ motion. In the Ipswich machine, an endless net of wire 
perfect result, and Mr. Ray still proves that as a designer | running over a pair of rollers, and receiving motion as 
of graceful curves and dainty outlines, he possesses | shown in the illustration, received the straw, corn, cavings, 


delivered to a second shaker drum, and thence out of 
the machine. The cavings, &c., were delivered on to a 
shoe, which separated the corn and passed it down to 
the riddles in its passage to, and through which it was, as 
well as the corn from the drum, subjected to the blast of 
afan. The machine was thus a thrashing and dressing 
machine, and did for the time some very good work. 
From the date of this machine the improvements and 
improvers are far too many to receive notice in our 
columns. Mr. William Exall, of the firm of Barrett, 


abilities of no ordinary kind. High art in engineering is 
more satisfactory than it is but too often found to be in 
architecture and painting. In the new side of the museum 
will be found what is apparently the identical Clayton 
and Shuttleworth engine which took the prize at Cardiff. 

The Barrow Shipbuilding Company show some things 
worth notice, and marking departures from the ordinary 
line of mechanical engineering illustrated very fully 
at agricultural shows. It is well known that the 
original Howard boiler was a complete failure. The 
second boiler was more successful, and the patent was 
sold to the Barrow Shipbuilding Company, which has 
introduced many improvements in matters of detail, 
with apparently successful results. The general features 
of the boiler are too well known to render much descrip- 
tion necessary. It consists essentially of vertical tubes, 
into which are secured inclined tubes, in which the steam 
is generated. It is in the mode of putting these tubes 
together that the greatest improvement has been effected, 
with which, we may add, are combined certain arrange- 
ments by which circulation is improved. The 
result seems to be that the evaporative efficiency of the 
boiler has been much increased, and whereas heretofore 
it was found difficult to get a 30-horse power boiler to 
evaporate more than 30 cubic feet of water per hour, 
without priming, as much as 42, and even in some cases 
45, cubic feet can now be evaporated per hour with ease. 
The company makes a considerable number of these 
boilers, of comparatively small size. When these are sent 
out they are often put to work engines which are quite 
unsuitable for pressures of 120 Ib., and the end is that 
the boilers are worked at but 50 lb. or 60 lb. Now it is 
known that the higher the pressure at which a water- 
tube boiler is worked the better, if the circulation is in 
anyway doubtful ; because the size of the steam bubbles 
is reduced, and the tendency to prime diminished. For 
this reason the Barrow Company recommend the use of 
a suitable type of engine ; and to meet the want they 
exhibit a small and very cheap compound engine, which 
is as simple as a compound engine can The framing 
is of cast iron, of the Y type, very similar to that of 
Messrs. Tangye’s “Soho” engine. The high and low- 
pressure cylinders are placed side by side, and the piston- 
rods lay hold of one crosshead common to them both. 
The connecting-rod’s small end takes its bearing nearly 
at the mid length of this crosshead. A single hollow slide- 
valve, the arrangement of which we could not make clear 
without a drawing, serves to admit steam to, and dis- 
charge it from, both cylinders. As we have said, nothing 
much simpler can be made, and the price is really very 
moderate. 

Although it can hardly be included under the head of 
steam engines, a set of ice-making machinery, exhibited 
by the Atlas Engine Company, formerly Duvallon and 
Lloyd, of Birmingham, deserves a passing notice. The 
machinery is driven ty a horizontal engine of neat 
design, but the features to which we wish to call atten- 
tion are the means by which the leakage of ether has 
been almost entirely prevented. This has been done by 
making all the joints with soft lead washers bolted up 
between serrated flanges. The only leakage that takes 
place is at the stuffing-box of the ether pump, which is 
packed with india-rubber and cotton wick, and is very 
nearly quite tight. It is said that the ether lost in 
making one ton of ice can be replaced for 6d. A stream 
of cold water circulates round the pump proper, and is 
found to materially assist the condensation of the ether. 

In our next impression we shall describe and illustrate 
many engines for which we have not space this week. 








THRASHING MACHINES AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW. 
No. IL. 

Soon after the Bristol meeting of the Royal Agricul- 
tural Society, to which we referred at the latter part of 
our rapid glance at the history of the development of the 
thrashing machine in our last impression, a very consi- 
derable number of other manufacturers entered this field, 
and in July, 1843, Messrs. Ransome, Worby, and Biddell 
patented, under one Sapp. improvementsin draining 
ploughs, horse ploughs, a cultivator, a horse rake, and the 
various improvements and combination of the horse-power 
thrashing machine illustrated in Figs. 18 to 20, p. 9, and 
most of which were Worby’s invention. The horse gear 
and thrashing machine were carried on the same four- 
wheeled carriage for travelling, but the machine was 
removed to the ground at the necessary distance from 
the gear when at work. The horse gear was of a novel 
character. That which is commonly known as the horse 
wheel consisted of a toothed ring A, running in a groove 
in a bed-casting fastened to the main frame. The sockets 
into which the horse levers were fixed formed part of the 
toothed ring. The latter drove a pinion E, fixed toa 
shaft which, at its opposite end, carried a guide roller I, 
to keep the ring from tipping. It also carried a spur- 
wheel F between two standa which at their upper 
parts were surmounted by bearings carrying a fast-motion 
spindle fi with a pinion G, driven by the wheel F. 
At one end of this last-mentioned spindle a universal 
joint was fitted, to which was attached a square telescopic 
rod, which communicated motion to the thrasher, as 
shown. The drum of the thrasher was fitted with beaters 
placed spirally, and the concave covered about half the 
drum, and was fitted with beater bars sometimes placed 
parallel with theaxis of the drum. This spiral arrangement 
was found to improve the steadiness of the machine, 





and chaff from the drum. The frame carrying the wire- Exall, and Andrewes, made some very important im- 





MESSRS. E. R. AND F. TURNER'S ‘‘GIPPESWYK” ENGINE. 


net sieve and shaker received a jogging motion from a | provements in the construction of both Peoncaves and 
wheel T fitted with projections. The straw and cavings | drums in 1848, and in 1852 Mr. Henry Brinsmead made 
were thus carried over the end of the shaker-sieve, while | the rotary shaker, which was brought out by Messrs. 
the corn and chaff dropped underneath. This machine | Ransomes and Sims, and has ever since formeda charac- 
may be looked upon as in advance of all others of a/ teristic feature in their machines. In 1863, Messrs. 
portable form then made. | Head and Brinsmead invented the straw-chopping 
ain [October, 1842, Mr. Tuxford showed a portable | arrangement which has now for some ‘years formed a 
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MESSRS; MARSHALL, SONS, AND CO.'S FEEDER ATTACHMENT.—(See page 7.) 


thrashing]machine of small size attached and driven | feature in the machines made at the Orwell Works for 
direct by a portable engine with a small oscillating | export to countries where straw is so much used for 
cylinder. There were inconveniences in thrashing with | fodder. Brinsmead’s round screw beater, which is, we 
this, however, and the combination was afterwards | believe, exclusively used by Messrs. Ransomes, Sims, and 
abandoned, and an arrangement of separate engine and | Head, and which when worn on one side can be turned 
machine} was chosen as had been adopted by Worby | round to present a new face, was invented by him in 1857. 
with the} first steam driven portable thrashing machine, | Goucher first brought out the drum beaters which have 
and self-moving engine and thrasher of 1841 and 1842. | been so extensively used, in 1848, and by two succeeding 





OPEN FOR FEEDING CLOSED FOR TRAVELLING 
MESSRS. MARSHALL, SONS, AND CO.'S DRUM GUARD.—(See page 7.) 


Tuxford had been, suring Bie time, paying attention to | patents he secured these beaters to himself by making 

the construction of a combined thrashing and winnowing | modifications in their form. The fan blast corn elevator, 

machine, and in 1844, brought out such a machine in| as a substitute for the cup and strap elevator, was 

which the straw was fed in between rollers as in the | invented by J. and H. Bruckshaw and W. 8S. Underhill, 

common machine, after Meikle’s type. From this drum | in 1859 ; and though in some form or other this has been 

the straw, corn, &., ye ps Pt pai on to a screen, pac pone, ny at one time thought a great deal of by 
c seve 





through which the corn an x coos, while the straw ers of combined finishing thrashing machines, 
was carried on by a Meikle shaker drum, and by it’ it is not now so much used, except by makers whose 
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THE R.A.S. SHOW AT KILBURN—12-H.P. ENGINE, WITH AUTOMATIC EXPANSION GEAR. 


MESSRS. DAVEY, PAXMAN, AND CO., ENGINEERS, STANDARD WORKS, COLCHESTER. 
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machines elevate the chaff for bagging or corn seeds for | 
second dressing. At the Lincoln meeting in 1854 the 
competition between over a dozen makers was very 
keen, Messrs. Clayton and Shuttleworth receiving the 
first prize. With one or two exceptions the whole of the 
machines separated chaff from cavings and delivered | 
marketable corn into sacks. Most had barley ween 
and two dressed the corn a second time, 7.e., Clayton an 
Co. and Messrs. Garrett, the former by double blast, and 
the latter by passing the corn through a revolving wire- 
work cylinder with a creeper inside. Humphries’ 
machine was highly commended, and the maker claimed 
for it that vibration was reduced by the division of the | 
shoe, one part moving forward when the other went back- | 
ward, or made the backward stroke. The Royal Agri- | 
cultural Society’s report, however, remarks that “ upon 
this point the machine of Messrs, Ransomes and Sims 
(Worby’s) was superior to all others, as the pay fae 
are rotary, and vibration completely avoided.” At the | 
Carlisle meeting in 1855 the judges awarded the first prize | 
toa machine exhibited by Messrs. Ransomes and Sims, 
and fitted with Worby’s separator and Brinsmead’s 
shaker. Inventions in other of the large number of 
thrashing machines must be passed over without notice. 
With respect to the working of thrashing machines, it 
may be interesting to refer to the report of the Royal 
Agricultural Society of their Norwich meeting in 
1849, which records that in some of the machines the 
dynamometrical tests showed that the mechanical 


Results of Dynamometer Trials of Thrashing Machines with com- 
__bined Drum Guards and Feeders at Taunton, in July, 1875. Bs, 
Machinerupning | Machine thrash- 

idle. ing. 











Maker. '. Ap RTS 
Ee With | with || 8With-  jwith 
phair feeder. feeder. feeder. 


sf 
| Horse- Horse- Horse- Horse- 


power. | power. | power. power, 
5 86 7's 9°9 9°07 





Nalder and Nalder 








arshall and Sons 5°04 5°21 10°37 9°15 
Marshall and Sons 5°04 | 6°65 10°14 10°95 
Hornsby and Sons 6°54 5°94 10°13 11°62 
Taskerand Sons .. .. .. 5°85 6°55 10°27 10° 
Ce Pea ee 748 6°63 12°67 8°64 
Claytonand Shuttleworth. . 618 6°84 11°30 11°94 
££ f “eae 6°04 7°56 10°70 11°33 
Ruston, Proctor, and Co. . 6°97 72 12°20 11°81 
TaskerandSons.. .. .. 6°82 7°32 10°73 9°37 

Mean 6°462 6°764 10°841 9°544 





arrangements were such, that 75 per cent. of their 
nominal power was absorbed by the friction of their gear 





SIDE ELEVATION 












the performance of effective work. Ina 4-horse power 
machine three horses were thus employed in putting the 
machinery in motion, and only one in thrashing the corn. 
The horse power tests showed similar faultiness. In one 
case the effective force of 4-horse power being only 1°65, 





FRONT END ELEVATION 


the remainder 2°35 being absorbed by friction setting it 
in motion. A no small part of this was due to the want 
of synchroneity between the number of vibrations per 
V t unit of time which the shakers and shoes were made to 
when running empty, thus leaving only one-fourth for | perform, as compared with those proper to pendulums of | the feeding end of the trough. The separation made by 
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the length of the hangers to which these were attached. 
At the last competitive trials held by the Royal Agricul- 
tural Society, the power consumed by the best thrashi 
machine when empty, was, to that consumed when inf 


work, as 6°462 to 10°841. 





through the open end, the 


Thus at the Society's Show, 
at Taunton, in 1875 (see THE 
ENGINEER for 16th July, 
1875, p. 39), when the dyna- 
mometer trials were made on 
thrashing machines, i 
idle and thrashing, and wi 
and without feeding attach- 
ments, it was found that the 
average powers absorbed 
were as shown in the above 
table. 

ln order to get over some 
ry) e loss occasion y 
these reciprocating separators 
of the earlier combined ma- 
chines, Worby made what 
was known as the Ro 
Thrashi Machine, exhi- 
bited under that name at 
the Royal Agricultural 
Society’s Show, at Lincoln, 
in 1854, by Messrs. Ran- 
somes and Sims. The 
thrashing part of this ma- 
chine was of the ordinary 
form made by that firm at 
the above date, but the sepa- 
rating mechanism was de- 
scribed as an apparatus 
for “separating grain from 
straws, broken-off ears, 
husks, and other refuse. 
It consisted of a cylinder 
revolving in a trough of 
wire work, fitted with 
cover and a hopper over 
oneend. The cylinder wa 
fitted with a series of pro- 
jections, which carried the 
straw, grain, &c., along the 
trough and disch them 

in, seeds, and other finer 


separated material falling through different parts of the 


meshing of the trough. 


he so-called cylinder was not 


true as such, being slightly conical, with the larger end at 
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this apparatus was not such as could be effected by the 
numerous sieves which gradually came into use, but in 
this separator there is a germ which has been lost sight 
of, but which will probably be utilised in improvements 
at some future time. : 

Coming now to the thrashing machines of the present 
day, it will be useful to those of our readers who are not 
conversant with the intricate combination of the 
mechanism which goes to make up a finishing thrashing 


machine, to describe the parts and the passage of the | 
straw and other produce put into the machine for thrash- 


ing and separation. In the accompanying section of a 


machine made by Messrs. Ransomes, Sims, and Head, | 


the straw will be seen entering the drum A from the 


deck of the machine, the attendant who feeds the | 


machine standing on the box, which will be seen at the 
back of the machine near the cup elevator roller G, 
which is beyond the board on which the feeder stands. 


The drum A revolves in the direction shown by the | be moved from place to place. 
arrow, and the straw is delivered on to the shakers | 


K K, consisting of a series of triangular wood bars 


wovided with small tines, and mounted on spindles | 


ie which they are revolved in one direction at a suffi- 


cient speed tc carry the straw away from the drum, | 


and at the same time shake from it any corn or 
seed and chaff which has not already dropped 
through the concave which partly encircles the drum. 
and between which and the latter the corn is knocked an 

rubbed out of the straw. In ordinary thrashing machines 


used in this country, the straw drops from the shakers to | 


the ground, but for use in hot countries the machines are 
fitted with the straw-chopping drums R §, each backed 


with a concave, which, like the drums, are fitted with | 


short and somewhat blunt knives, which break up the 
straw and soften it, so that it can be used for fodder in 
the large hot wheat-growing counties, where, until within 
a few years, corn was thrashed by the tread of oxen. 


When thrashing machines were introduced it was found | 


that the straw even when cut up by chaff cutters did not 
suit the animals for food as it had done when broken up 
by the treading. The straw chopper and softener was 
therefore introduced. To return to the corn and other 


material separated by the drum, and which has fallen | 


through the concave, and from the shakers on to 
the board B, it will be seen sliding 
board and on to the upper end of the middle C. By 
this the chaff and some grain is separated from the 
short pieces of straw, ears, &c., called cavings, which 
passes over the riddle, and drops over at the end under 
the machine. The grain, seeds, and chaff pass through 
the riddle C on to the inclined planes D D, which forms 
part of the main shoe carrying B and C, and which is 
worked by the crank at O. From the planes D at the 
opening at their lower ends the corn, «&c., drops on to the 
upper sieve E of the second shoe, also worked by the 
crank O by rods, one of which is seen, and passes by the 
fan F. Through this sieve the corn and chaff pass, the 
latter being carried by the blast of air from the 


fan in the direction shown by the arrow. A good deal of | 


the chaff is passed off the end of the sieve E, and 
falling meets with the blast, and is carried away; any 
grain which may drop over, being of greater specific 
gravity, passes down the inclined plane, and mixes 
with that from the sieve, which goes to the lowest part 
of the shoe, from whence it is taken by the elevator cups 
running ona belt over the rollers GG, by which it is 
delivered into the awner, or smutter, and screen, at 
H, where the grain and seeds and dust are separated, the 
clean corn being dropped out of one end of the screen, 
and stones, &c., from the other, while the seeds and tail, 
orsmallcorn, drop through thescreen intothe dressing shoe, 
by which they are separated and delivered at the openings, 
to which sacks are attached. The shoes are hung upon 
suspender bars, one of which is indicated at P. 

‘he engraving, page 8, shows the exterior of this 
machine as now made. In the front is shown the long 
sieve by which the broken straw is further sifted after 
bruising, &c. This elevator also helps to make clearer 
the attachment of the straps and the connections between 
the main shoe and crank, and the suspenders of the shoe. 
This machine is illustrative of the best practice of the 
present day, but in order to make the record more 


down that | 


| perfect, we give also a section of a smaller finishing 

| machine as used in temperate climates, and made by 

| Messrs. Hornsby and Sons, of Grantham. This machine, 

| page 9, is peculiar and new in arrangement, and also in 

|some details. It is one of, if not the most recent of 

entirely newly-arranged machines, and it may be taken 

as another illustration of the best of English thrashing 

machines of 1879; we shall, therefore, describe it at some 

length. In our illustrations Fig. 1 is a longitudinal 

section of the machine ; Fig. 2 is a part elevation of the 

fore end, and Fig. 3 is an elevation of the hinder end. 

The machine has the usual wooden side frames, A, which 

are stiffened by flat iron bars, A’, let into the sill or 

The bolts by which the cross 

rails B are secured to the side rails pass through the iron 

| bars A’, and are screwed into nuts let into the cross rails 

|at a short distance from their ends. The ends of the 

| bars A* are formed into eyes, by which the machine may | 
C is the fore carriage 

of the machine, and D is a cup seated upon the axle- 

tree. The cup D receives the hemispherical lower end | 
of the pillar E, fixed beneath the body of the machine. 
| At F F are diagonal bars connecting the lower end of the 
pillar to the side sills. The locking gear pin G is square 
at its lower end, where it passes through the cup D, 
through a hole elongated on either side, so that the axle 
| may tip as the wheels pass over inequalities in the road. 
| The hole in the axle is similarly slotted, as seen in Fig. 2. 
| The cotter in the end of the bolt retains the end of the 
pillar Ein the cup D. There is nothing new in the ball- 
and-socket arrangement, but by using the stay bars F, 
the makers dispense with a draw bar, and consequently 
the fore wheels are free to lock round to any extent. 

The grain and straw as is usual pass together 
from the thrashing drum on to the straw shakers 
H H, which it will be seen are very different from 
| those described in Messrs. Ransomes’ machine. The 
crank which actuates these shakers is made in two 
parts, so that it may be case-hardened without material 
distortion, and these parts are keyed into a piece which 
completes the middle throws of the crank. Fig. 4 is a 


| lower rail of the frame. 


| next passes on to the separating riddles. 


side view, and Fig. 5 is an end view of the crank toa| 


larger scale ; it consists of two nearly similar parts 1 


and 2, forged, turned, and case-hardened separately, and | 


then keyed into the connecting piece 3. In case-harden- 
ing, when the pieces are taken from the furnace, instead 


of plunging them entirely in the water which would | 


render them equally hard from end to end, the two 
extremities are dipped so as to chill and harden the 
journals, leaving the portion between soft enough to 
admit of the small amount of setting which may be 
| necessary to correct any twisting which may occur in the 
| hardening process. This crank is thus partly made up 
and partly bent, and is considered an improvement on 
that patented by Hornsby, Bonnall, and Astbury, 1861. 
The shakers are connected with the crank by means of 
bridge pieces, K, of plate iron fixed to the shakers on 


ing through slotted holes with wooden blocks seated | 
upon the crank throws. The slots allow of the self- 

jjustment of the blocks in connection with the crank | 
throws. The wooden blocks are confined to the crank 
throws by inverted metal caps, in which a cavity is | 
formed for the reception of oil for lubrication. Fig. 6 is | 
a side view partly in section, showing a portion of one of | 


parts serving to connect it with the crank ; Fig. 7 is a| 
plan showing a portion of the bridge and block. L is the | 
wooden block adapted to rest upon the crank, and to | 
receive the ring or collar which is seen upon it in Fig. ‘ 
and which is intended to prevent endway movement. 
is the inverted metal cap c which the block is confined 
to the crank, it has a cavity in it serving to hold oil, and 
also to accommodate the collar upon the crank. N is an 
oil cup, which has a flange upon its lower end; it is 
inserted from the under side through a hole in the bridge 
piece, and the upper surface of the block L is recessed 
to admit the flange of the oil cup. ‘The straw passes 
from the end of the shakers over a straw board, which 
is made as a box to contain and carry the riddles for use 


in the machine. This is seen in Fig. 1 at P with its lid 








ane away. The grain and other materials separated 
rom the straw by the thrashing drum fall between the 
straw shakers on to the inclined boards, and thence on to 
the caving riddles, R', R'', &c., Fig. 1, placed beneath. 
These riddles are of wood, generally maho; any; they are 
corrugated upon the face in the direction of the grain, and 
penteoried in the hollows between the corrugations—see 

etail, Fig. 8. Messrs. Hornsby and Sons make these 
caving riddles in csmperetively narrow sections, not 
framed together, so that they may be less liable to warp 
and crack. Instead of laying boards in the machine 
with the corrugations all running one way, the upper 
sections are laid with the corrugations lengthwise of the 
machines, and the lower sections transversely. This 
arrangement facilitates the passage of the material along 
the — part of the riddle where the greater bulk has 
to be dealt with, whilst at the same time it detains the 
residue on the lower sections of the riddle for a sufficient 
time to insure a thorough separation of the grain from 
the cavings. The grain, mixed with all the smaller 
materials detached from the straw by the thrashing drum, 
8 in Fig. 1 is 
the fan, and §' is the main air spout of the fan casing. 
Ata short distance in front of its mouth the inclined 
wind director S'' is fixed in such a position that it throws 
up a portion of the blast against and through the upper 
separating riddle Q'. The blast strikes at its upper end 
where the grain which has passed through the caving 
riddles is first received, and where if the grain be not 
kept in movement or “alive” it is liable to accumulate 
The grain descending from the riddle Q' meets another 
portion of the blast which passes beneath the wind 
director S'', and these currents of wind carry before 
them the lighter impurities, which pass with the wind 
out of the machine. T is a valve turning upon a centre, 
and capable of being adjusted so as to check more or 
less, as may be required, the escape of the blast, so that 
on the one hand the corn may not be blown out ; and, on 
the other, that as effectual a separation as ible of the 
lighter ‘yy may be obtained. he grain is 
delivered by an inclined board on to the lower 
separating riddle Q'', which separates and conducts 
to a spout anything tuo large to pass its perforations, 
The corn falls through the riddle Q'' on to the seed riddle 
@ '!, which is too small to let out the corn, but permits 
the escape of smaller seeds. The grain now flows to the 
barley horner, to and from which it is conveyed by screw 
blades which are perforated to increase the friction upon 


| the grain. Portions of the casings in which these screws 
| operate are formed as gratings of parallel wires, and can 


their under sides, and which are connected by bolts pass- | 





closed as it iswhen in use. Q, Q, are some of the riddles 


be changed to suit the grain. Dust and small impurities, 
and the horns from barley, pass through these gratings, 
Fig. 2,and are at once discharged, instead of going to the 
dressing riddles. The under part of the barrel of the barley 
horner U is connected tothe upper part by a hinge joint,and 
by undoing alatch the barrel can be opened and cleared out 
when requisite, as is indicated in dotted lines in Fig. 1. 
The grain, in its passage to the horner, is first delivered 
from the separating riddles into the casing V, and it 
passes thence through the horner into the corresponding 
casing V' on the other side of the machine. These 
casings are enclosed at the back of the machine by 
gratings of parallel wires V* V*. The wires are set so 
closely together as to retain the corn, but they let out 
dust, and also, when such are present, bristle-like 


the shakers with the bridge piece and block and other | growths which the riddles do not remove. Fig. 9 shows 


a section of one of the casings VV! 
the conductor by which the grain is led into it. 
In this Fig. W is the horner axis, and W' W! 
are screw blades upon it by which the corn is driven 
forward. In some states of the crop it is not desirable 
to pass the grain through the barley horner ; and in order 
that this may be avoided two spouts are provided, one 
spout leading into the horner, and the other to the ele- 
vator which next takes the grain, and conveys it to the 
upper dressing riddles. The spouts can slide in and out 
through frames between lips made of leather, and backed 
up by springs. The valve and two spouts, by which 
the power of using the horner or not at pleasure is 
obtained, are seen in Fig. 10. This Figure is a plan of 
the conductor, which is also seen in section in Fig. 9. 
X and X are the two spouts, of which X opens into 
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the chamber V and X' into the chamber V'; Y is 
the valve which directs the grain ing along the con- 
ductor after sliding over the riddle Q'!' to one or 
other of the twospouts. As itis seen in the drawing, the 
valve is set to direct the corn through the horner ; but 
when the valve is moved over by drawing out the spring 
rod Y', the corn passes direct into the casing V', in 

lace of reaching it by the route through the horner. 

he spouts X and X', as before mentioned, participate 
in the shaking motion of the riddles; indeed they 
form part of the suspended and oscillating shee in 
which, as is usual, all the riddles are carried. To 
connect the spouts with the casings V and V', which 
are stationary parts of the machine, the spouts are 
passed through frames Z, Z, which are free to move 
for a short distance in all directions. The frames have 
holes in them, through which the bolts Z, Z' pass ; 
these holes are very free, and springs around the bolts 
press the frames up to faces formed for them upon the 
casings V and V'. In these faces the bolts are fixed ; 
thus the frame in each case is able to move with but 
slight friction whilst remaining in close contact with the 
face, and so any deviation from a true fore-and-aft 
motion in the shoe carrying the riddles is compensated 
for. The fore-and-aft motion of the spouts causes them 
to work in and out through the holes in the centre of the 
frames Z, which the spouts fit easily, and the grain is 
excluded by the leather lips Z''!,Z'', fixed to the frames, 
and pressed lightly against the spouts by the steel blade 
springs on their outer sides, These springs also are fixed 
to the frames Z, as the drawing indicates. «a, in Vig. 1, 
is the elevator, by which the grain is raised from the 
casing V' to the dressing riddles. The lower drum 
of the elevator is formed of a cage of narrow bars 
parallel with the axis, but all cast of a_ piece; 
thus, the grain is not liable to be crushed between 
the drum and the elevator belt. Fig. 11 is a side 
elevation, and Fig. 12 is an end elevation of the 
elevator drum. a',a',are the bars which form the 

riphery of the drum on which the belt bears ; there is 
es space between the bars for the escape of the grain 
between them. ‘The centre of the drum is closed, as the 
drawing indicates, by a diaphragm connecting the centre 
boss of the drum with the flange around its periphery on 
the side facing the propelling screw. The grain thus 
cannot be forced by the screw directly through the drum. 
On the opposite side, however, the drum is open, so that 
any grain finding its way between the periphery of the 
drum and the belt passes freely through on the further 
side, and falling down is picked up by the elevating cups. 
The elevator delivers the grain on to the upper dressing 
riddles, where it again meets a blast either from the fan 
already mentioned, or from another provided for the 
purpose. The blast carries any impurities—and with 
them perhaps a portion of the grain—over the end 
of these riddles, and a trunk leads these matters 
back on to the separating riddles. At Q*, Q*, Fig. 1, 
are seen the dressing riddles, and 4 is the spout by 
which the grain descends from the elevator a on to them; 
cis the air conductor leading the wind from the fan 
casing to the dressing riddles; dis the mouth by which 
the wind, and that which it carries with it, issue from the 
case containing the riddles, and any corn which is carried 
over falls into the trunk e, which leads it back on to the 
separating riddle Q'. The arrangement of the machine 
is such that the passage into this trunk is open to view, 
and if too much or too little be coming over, an adjust- 
ment may be at once effected by opening or closing in a 
suitable degree a valve in the airconductorce. The grain 
from the upper set of dressing riddles descends by a 
spout, passing through a slide working against a face— 
similar to a slide valve—and moving with the spout. In 
this way dust is excluded from the trunk, which leads the 
clean corn again intoan elevator, which raisesit into a rotary 
screen, by which it is separated into different samples, 
according to size. fis the spout for conducting the clean 
grain to the elevator, which raises it to the rotary screen 
ik; gis the elevator. The spout / passes through a hole 
in the frame /, which hole it fits freely. During the 
movement to and fro of the spout, the frame bears by 
its own weight upon the face 7, which is formed at the 
top of the passage leading into the elevator casing. 
Dust cannot therefore be drawn in to soil the clean 
grain. k', k'', &e, are four spouts, by which the 
different qualities into which the grain is sorted by 
the screen are delivered. The several parts of the 
machine are thus driven :—A belt from the engine passes 
to a pulley upon the spindle of the thrashing drum ; 
another belt couplesthis spindle with that of the fan, whilst 
the fan spindle, by a crossed belt, drives the axis of the 
horner. The shaker crank at the end of the machine is 
driven by a crossed belt from the spindle of the thrashing 
drum, and another belt connects the other crank of the 
straw shaker with the rotary screen. The shoe crank 
which vibrates the riddles also receives a belt froma 
pulley on the thrashing drum, and a belt from the shoe 
crank drives the elevators. 

The screen is of Messrs. Hornsby’s own make, but for 
the purposes of this description of the machine as a 
thrasher it is not necessary to describe the construc- 
tion of the screen. The suspenders upon which the 
shoes carrying the main riddles are hung and vibrate 
have ends as shown at Fig. 13, They require no lubri- 
cation. C is part of the suspender, the end of 
which is a large eye, into this is pushed a good soft 
india-rubber bush x slightly, say }in., longer than the 
eye. Fitting “comfortably tight” into the bush is the 
pin B, which is fastened into any handy part of the 
machine as A, and upon which the suspender vibrates. 
The pin B is square at oon is just sufficiently long, su 
that when screwed hard up against the shoulder the 
india-rubber is slightly compressed. The whole range 
of vibration of the pendulum is so small that the free 
elastic flexure of the india-rubber is sufficient to accom- 
modate it without the movement of the india-rubber on 
the pin or in the eye. The arrangement works with ex- 


treme smoothness, and requires no attention whatever. | board, 





The valve V in the air conductor c, Fig. 1, is regulated by 
the arrangement shown at Fig. 14. Cis a brass collar loose 
upon the pin P, but kept up against the slotted quadrant 
rack on the side of the shoe by the spiral spring shown. 
The inner end of the collar C is bluntly coned, so that 
it takes into the countersunk recesses in the side of the 
slot as shown at A'. Thus to alter the position of the 
valve V hinged at H it is only necessary to pull C a little 
forward against the spiral spring, and the valve may 
then be set at any other position and there held by 
allowing C to spring back to any of the notches. An 
ingenious device is adopted for holding the sieves §, 
Fig. 15, in place in the finishing shoe. A slotted wedge 
W is placed upon a pin P, with an arrangement similar 
to that in Fig. 14. To remove the sieves the wedge 
is lifted upward and turned through a quarter revo- 
lution, when the sieves may pass it and be changed 
and the wedge be replaced. There are several other 
very noticeable details in this machine, including a spirit- 
level for setting the machine, and which is very simply 

reserved from damage ; and the use of lignum vite for 

earings, as shown at Fig. 16, in which the journal carries 
a central collar in place of two externally. The corners 
are largely rounded and the cap simply sits over the 
cylindrical part of the journal, and the stopper carries 
grease, so that, should oil run short, the grease would 
melt before harm could be done. The machine now 
described at length is with its numerous pretty details 
due to the long practical experience and ingenuity of 
Mr. John Bonnall, of Messrs. Hornsby and Son’s works, 
and it is unnecessary for us to praise it, for our readers 
will have been given enough of it by the time they have 
got through our description. No doubt some of Gold- 
smith’s words anent the schoolmaster will occur to them. 

Wehavethusgivena good idea of representative English 
thrashing machinery, and we may further illustrate the 
great development of this class of machinery by reference 
to some parts of the machines of other makers. 

Messrs. Ruston, Proctor and Co. show a machine, for 
instance, have made certain changes in their finishing 
machines, as respects the final operations in which the 
horner or smutter is employed. Usually, and with the 
exception of the machine we have Jast employed, the 
horner or smutter consists of a perforated cylinder, in 
which a series of arm or screw blades revolve, rub the 
corn and push it to the delivery end of the smutter, 
cleaned of the dirt, &c. When the corn is in a damp state 
and the season has been bad for harvesting, it is difficult 
to clean the corn, and it is desirable to retain it longer in 
the smutter or horner, in order that the tough unde- 
tached chaff covering, or the barley horns, may be re- 
moved. Messrs. Ruston and Co. have for this purpose 
removed some of the screw blades, and have inserted 
in lieu thereof four short rough beaters. These 
may be set at different angles with the direction 
of the axis of the horner, and the pitch, as we 
may term it, be thus altered. this means the 
corn may be driven more quickly through the horner 
cylinder or, by decreasing the ro may be allowed to 
dwell for a greater length of time in the cylinder, if 
nena onaccount of the condition of the rick being 
thrashed. The makers have, also, so arranged the horner 
and a creeper—t.e., a cylinder with a screw feeder work- 
ing within it—placed in a juxtaposition with it, that the 
farmer may, in one minute, make any of the following 
changes in the treatment of the corn in accordance with 
its quality and condition. It is lifted to the level of the 
horner and creeper by the cup elevator, and then :—(1) 
The corn may be delivered direct to the sacks after single 
dressing ; or (2) it may pass through the screen into sacks 
after one dressing ; or (3) it may pass through the creeper 
after first dressing, and then receive a blowing by the 
second blast ; or (4) it may pass through the horner or 
smutter, then receive the second blast dressing and into 
sacks ; or (5) it may pass through smutter, then receive 
second blast, then through screen and into sacks. After 
all this it may be easily imagined that the corn is 
thoroughly cleaned, whatever its condition or the 
quantity of weed and poppy and other seeds and dirt 
that may be with it. 

In 1874 the Royal Agricultural Society offered 
prizes for the best guard for thrashing machine 
drums for the prevention of the accidents which had 
frequently happened to attendants. In reply to this 
offer about a dozen makers entered machines for trial in 
1875, ten of the guards consisting of combined guard 
and feeding machines attached to the thrasher. Ten 
machines were tested running idle and in work with the 
feeder, with the result as given on page 5 as far as 
concerns power employed. Since that date an Act of 
Parliament has been passed which comes into force in 
August next, making it compulsory to protect attendants 
from falling into the drum, and hence all makers may be 
said to have fitted drum-guard or feeder to their 
machines. Messrs, Ruston, Proctor, and Co. show a 
very efficient drum-guard at Kilburn, which we shall 
illustrate in another impression. 

Messrs. Marshall, Sons, and Co: also make a very 
efficient guard, of which sections are given on 
page 4. By this the attendant is prevented from 
falling into the drum at the back by the hood, which 
closes if any weight is brought to bear upon it, and at 
the sides by the sheet iron quadrants A, which slide in 
slots and protect the sides whatever the position of the 
back, and this may be adjusted. From the front the 
feeder or any attendant is prevented from falling into 
the drum by the lower board N, which closes over the 
mouth of the drum-box directly any weight is brought 
on the feeding board X, pressure upon this causing it to 
slip forward, and so push the lever O out of the 

ition when open tor feeding, that N slips from under 

and falls to the position shown. Messrs. Marshall 
and Co. also show a machine fitted with the feeding 
senennent oe pene herewith. It consists of a lg 
ing barrel with sp’ arranged in proximity to the 
lower feed board ; as the loosened sheaves fall on this 
they are carried forward to the revolving roller by 





means of revolving prongs, which deliver the grain 
within reach of the spikes; it is then carried along 
towards a line of oscillating forks which spread it out 
evenly in its passage to the drum, the oscillating forks 
pe readily adjustable to suit the various descriptions 
of grain. 

Messrs. Riches and Watts show a machine in which 
the separation of the chaff and light material is effected b: 
means of an American adaptation of the exhausting fan. 
fan of about 3ft. in diameter is arranged with its axis in 
the direction of length of the machine, and as the corn 
seeds, chaff, and cavings from the drum move along past 
the inspiration blast of the fan, they are separated 
by differences of specific gravity. This is not so com- 
plete a separation as may be effected by riddles, .sieves, 
screens, and fans, but it makes a good single dressing 
with economy in power as compared with riddles, which 
is easily completed by secondary blast and the screen. 
The same machine is fitted with Pamplin’s drum guard, 
a very simple thing, something like that of Messrs. Ran- 
somes, Sims, and Head, illustrated in our impression for 
the 13th December last. Messrs. Riches and Watts con- 
tinue to use a concave wholly constructed of wrought 
iron bars placed parallel with the drum axis, and inter- 
laced with round rods about ;7;in. diameter. 








FOOD PREPARING MACHINES AT THE ROYAL 
AGRICULTURAL SHOW. 

CoNSIDERING the immense improvements which have 
been made in milling machinery, one would almost fancy 
that the last word has been said, and that the engineer 
can do no more; yet we constantly hear of new inven- 
tions made and of new patents taken out here and abroad, 
and special periodicals teem with descriptions and illus- 
trations on which millers scarcely cundescend to cast a 
disdainful glance, though some of them exhibit a vast 
amount of ingenuity, not to say of genius. The fact is 
that the milling art is now in a state of transition, and 
millers are quite at a loss how to act in presence of the 
conflicting systems which inventors place before them, 
each of which is loudly proclaimed to be the best—in 
fact the only one worth attention. | Unfortunately, 
millers are as a rule very little acquainted with mechanics 
and engineering ; they can wel] judge of the results which 
experiments give, but they know that experiments are 
costly, especially when they result in failures ; so that 
we find many amongst them who, being content with 
the profit they see, will continue to follow the old path, 
entirely disregarding the new process milling of the 
Americans, the high milling of the Hungarians, the 
porcelain rollers of Germany ; in a word, all those new 
inventions which have been specially devised for them. 
There is no doubt, however, that many useful and 
admirable machines for the use of the miller have been 
brought out of late years, and the Agricultural Show at 
Kilburn will have the advantage not only of bringing 
them into conspicuous notice, but alse of evincing their 
relative merits by actual and compared experiments. 
Some old obsolete machines are also exhibited, and 
the careful visitor will find in the Museum some food for 
observation and study. 


The most ancient way of reducing grain into flour is 
to place it between two stones, and to rub the superior 
stone on the grain lying on the inferior one. This is still 
done among uncivilised tribes, and even among the Arabs 
of the desert. These two stones led to the discovery of 
the millstones, or pair, the lower millstone being fixed 
and immovable, the upper one being made to revolve by 
hand power, and being provided with a hole cut through 
it which supplied corn to the mill. This rude con- 
trivance had this great disadvantage, that the grain was 
most unevenly ground, and that the bran was reduced 
into a powder almost as fine as flour itself, and could not 
therefore be removed from themass. The man who, having 
an idea of mechanics, applied first the spindle-and the 
balance bar, rhynd, or bridge, to the millstone, was a great 
benefactor, and his name ought to have been remembered. 
Then, indeed, could the mill be controlled and made to 
perform its task regularly, and though many improve- 
ments have been added from time to time, and the 
driving power has been more than once altered, the fact 
remains that in mills where the millstones are in use the 
old principle is still in force, and the spindle and the 
balance-bar are still the sheet anchor of the whole con- 
cern. The spindle coupled with a driver allows the 
miller to elevate or depress the upper millstone at will, 
and the balance-bar being connected with the spindle 
causes the pairs to adjust themselves truly to each 
other. Thus the weight of the upper millstone is no 
longer carried entirely by the grain, the spindle takes its 
share of the weight, though this share may be compara- 
tively small. However, the bran is not so badly treated 
as in the tormer case, and can to a large extent be sepa- 
rated from the meal. Improvements have been intro- 
duced, to which we may have occasion to refer later on, 
and making for the present only a passing allusion to 
roller mills, either porcelain or chilled iron, we shall now 
proceed to see what have hitherto been the various 
driving powers successively employed by the miller. 

The hand of man was naturally the first power applied, 
and even now there exist many ingenious milling con- 
trivances, not entirely discarded, which are set in motion 
by this means. The most remarkable was invented many 
years ago by Mr. John Collier. It is a mill provided 
with two or more conical steel rollers working against 
each other by a rotary action, and at the same time, 
each separately, on an axis with which all are connected. 
But the grain must be passed through this mill several 
times before the meal has attained a proper degree of fine- 
ness, and yet the ultimate result is very unsatisfactory. In 
this contrivance, like in every other one of the same nature, 
the work must be stopped so as to avoid in some degree 
the overheating of the flour, which on the whole is of a 
bad colour and very uneven in oxi sneet 

Air in motion is a power which been and is still 
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mill is enclosed in a tower, and its sails are surrounded 
by doors or shutters which can be opened or closed at 
will. Perhaps some very old people will remember that 











utilised for milling pur . It is said that the Cru- | still very numerous and are chiefly employed for grindin, 
saders brought from the East the idea which gave rise to | oil-seeds, the sails have a length of 38ft. and a width o 
the use of the windmills. Flour produced by these is | 6ft. Coulomb in France, and Smeaton in England, made 








generally of good colour, chiefly on 2c20unt of the Jittle interesting experiments on windmills, which we cannot there were in London two such examples of horizontal 
heat developed by the slow motion of the stones, but this quote for want of space ; but it is interestingand pleasing windmills, the one near Newgate, and the other at Chelsea. 
motion being irregular, the flour is generally uneven. | to find that such a man as Smeaton gave a part of his The Comte de la Martiniére invented some forty years 
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THE R.A.S. SHOW—MESSRS. RANSOMES AND SIMS’ PLOUGHING ENGINE, 1857. 


ill set in motion by the wind, but instead of 
the ates long and narrow sails he — real 
ships’ sails, for which he claimed the advantage of 


The number of sails is mostly four, their shape is rectan- | time and his thoughts to this subject. There exists in 
gular, and their dimensions are of 36ft. in length and of the museum of the Conservatoire des Arts et Metiers in 
"ft. in width. In the North of France, where they are | Paris a model of a windmill with horizontal sails ; this 
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d THRASHING MACHINES IN 18438 AND IN 1879, 
(For description see pages 4 and 6,) 
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offering a larger surface, of doing more work, and of 
being more manageable than the ordinary flat sails. 
This arrangement was fixed on a horizontal axis. 

M. Vastey, instead of the rectangular sail of the wind- 
mill, proposed a sail shaped like a trapeze with a conical 
surface, the element of which was perpendicular to the 
axis. This was a sensible innovation, inasmuch as the 
wind must exert more force on the part of the sails most 
removed from the axis. Thus it remains longer in the 
sails, and at the same time it is more able to overcome the 
force of inertia, and to set the mill in motion. The sails 
have an inclination of 40 to 45 deg., and this disposition 
contributed also to the increase of power. This form of 
the windmill is still in extensive use in the centre and 
the south of France. 

Water-mills are provided with horizontal or vertical 
wheels, according to locality and circumstances, and the 
horizontal wheels moving on a vertical axis are known 
under the name of turbines, and have been so much 
ae ig as to allow them to be used in many different 
and advantageous ways in flour-mills. In 1824 M. 
Bardin began to introduce improvements in these wheels, 
but his pupil, M. Fourneyron, brought out in 1830 the 
turbine in an almost perfect state, and explained in 
the most lucid manner the great advantages which 
could be derived from its use. Calloa, Fontaine, Barrot, 
Keechlin, in France ; Sudds, Atkins, Barker, and White- 
law, in England ; and Nagel, in Germany, followed the 
footsteps of Bardin and Fourneyron, and their names 
ought to be remembered as those of the worthy pioneers 
of the turbine. Water-mills are used wherever water 
may be made the motive power, and with turbines the 
mill can be worked under various heads, and even 
when the level of the water rises so much that ordinary 
wheels could not render any service. Turbines absorb 
large quantities of water with slight falls without 
requiring a sensible enlargement of the canals, and their 
primary motion being accelerated, a first transmission 
may be avoided, and an expense thereby avoided. Ina 
flour-mill, as everywhere else, steam is a most useful 
and reliable servant, and the majority of our mills now 
derive their motive power from the steam engine, 
though some employ steam or water-power according 
to circumstances, and are fitted for both. However, 
the rule is, that the revolutions per minute of a steam 
engine being more numerous than those of an hydraulic 
wheel, the cog-wheels required by the former must not 
be so many as those needed by the latter, and that it is 
possible to give to millstones of a small diameter the 
velocity that becomes them without using more wheels 
than in ordinary water-mills. Generally speaking, where 
steam is the only motive power employed, the millstones 
have a smaller diameter than they would have in a mill 
driven by water. 

The French have hitherto been unrivalled in the pro- 
duction of millstones, and it will be interesting to see 
whether they have maintained their old reputation at the 
Kilburn show. The tertiary quartzite of Ferté sous- 
Jouarre will, no doubt, be represented by adequate 
specimens ; but there are other localities in France which 
furnish stones for the mill, and it is to be hoped that 
the exhibition will be complete in this respect. Some 
twenty years ago a Belgian gentleman, M. de Saint- 
Hubert, worked a bed of a kind of chert which occurs in 
the mountain limestone beds between Charleroi and 
Namur. We should be pleased to hear that his experi- 
ments have been swoundel with success. Mr. Child and 
Mr. W. Porter had, some years ago, introduced composite 
millstones, made of French burr, Mr. Porter using lead 
in an ingenious way as his cement. We should like to 
know what has been the fate of this invention. Of late 
years the Hungarians have claimed a superiority, at least 
in hardness and durability, for their millstones as com- 
pared with those produced by France. The stone dis- 
covered at Fony, county of Abaujvar, in Hungary, is a 








rough quartzite of fresh-water origin, and is probably due 
to the siliciferous springs which abound in the country. 
The stones found at Sarospatak, in the same district, | 
have the same origin and characteristics, and both these 
stones are cheaper than the French. Whatever may be 
the future of rollers, millers affectionately cling to the 
ancient millstones, and it is hard to conceive that they 
can ever be entirely superseded. 

If the machines used for reducing grain into flour have 
been of late years greatly improved, those for bolting or 
dressing the flour have also received a considerable share 
of attention, as well as the appliances for cleaning and 
washing wheat previous to its being placed in the hop- 
pers. The American grain separators and aspirators 
show an immense amount of ingenuity, combined with 
cheapness and simplicity; but there are English, and 
even French, machines which can compete with them, 
and among the latter we remember having seen, some 
seven or eight years ago, the Cribleur-Aspirateur-Trieur 
of M. Hignette, a Parisian engineer, which, though cost- 
ing only £60, did its work in a marvellous manner, and 
seemed almost like a living being endowed with reasoning 
power. 

Ir many useless have been produced, a large propor- 
tion of good machines have come to light within the last 
few years, and the exhibits of the majority of the mill- 
wrights at Kilburn are creditable as a whole, and suffi- 
ciently evince a desire to do well. The show is most 
complete, and comprises everything that a miller may 
require, even to the most trifling necessaries. 

Messrs. Wm. R. Dell and Son show no less than seventy- 
seven articles, including French burr millstones, most of 
them manufactured by the exhibitors; brushing and 
smut machines, separators, middlings purifiers, silk 
flour-dressing machines, corn elevators, belts and 
blocks, and mills of various description. Their 
“Eclipse” smut machine and separator, the cost 
of which does not exceed £20, is an ingenious con- 
trivance, the simplicity of which is equalled by its 
effectiveness. Most of the smut machines must be fed 
with wheat which has already been subjected to the 
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process of sifting, and the double process naturally 


involves the expenditure of twice as much time and 
labour as would otherwise be necessary. The machine 
itself is a good one, and its design is based on sound 
principles. The wheat is subjected to a large amount of 
friction, and for this purpose it is made totravelover a plate 
of corrugated metal; thence it reaches two cylinders with 
rough metallic wire surfaces, provided with strong beaters, 
and, lastly, a fan fixed to the apparatus sendsa blast on to 
the wheat before it emerges from the machine. The 
result is that the wheat is perfectly cleaned, the beaters 
being so constructed that they can break and pulverise 
the hard pieces of dirt without in any way damaging the 
wheat itself, which, on the contrary, they help to polish. 
To this machine the separator is attached, and the con- 
nection is made in such a way that the wheat is delivered 
into the hopper automatically, and when it has been ren- 
dered fit by the action of a double sieve. In the first or 
upper compartments the nails, stones, sticks, sack tiers, 
and pieces are separated, and the lower sieve deals with 
the small seeds, the dust, and the more minute impuri- 
ties which the bulk contains. As we said before, this 
machine is very simple, but it is precisely this simplicity 
which gives it an intrinsic value, as complicated and 
costly appliances generally prove more troublesome than 
useful. The separator is chiefly intended for small 
millers, but for large mills the “Reliance” grain- 
cleaner and separator—Chambers’s patent—manufactured 
by the same firm at a cost of £150 will be found a useful 
adjunct. 

The “ Reliance” machine not only cleans the wheat, 
but “ends” it—that is, it removes the horny beard and 
the germ without injuring the grain in the least. The 
wheat is made to work on the co-operative principle, if 
we may be allowed to use the expression, and kernels 
clean kernels by mutual rubbing. ‘This machine consists 
of three distinct parts—a separator, similar te the one 
used with the “Eclipse” machine ; a double aspirator, 
and the scouring apparatus. The separator is provided 
with two or more sieves, according to the condition of 
the wheat to be cleaned, and these are as wide as 
the machine itself, so that the grain may be 
poured in the form of a thin continuous stream 
into the first of the two aspirators. There smut 
balls and the like are taken off without being broken, 
and the wheat then finds its way into the scouring appa- 
ratus. This comprises three cylinders of a diameter of 
3ft. and of a depth of 5in., each cylinder being sub- 
divided into three distinct chambers. A revolving disc 
is attached to each cylinder, and this disc is made fast to 
the shaft, on the inferior side of which beaters, like a 
double wedge in shape, are securely fixed. These have 
serrated sides, and the metal out of which they are made 
is the hardest that can be procured. Each chamber is 
provided with these beaters, and when the power is 
applied these find their way through the wheat, which 

asses in succession through all the cylinders, leaving the 
ast, having its ends perfectly cleaned and its kernel 
polished in the highest degree. A clever contrivance, con- 
sisting of an adjustable shutter with a thumb-screw, allows 
of the supply of the wheat being regulated and controlled 
at will, and the wheat can remain in the machine as long 
as desired, and no longer, by the use of this means. The 
second aspirator receives the polished wheat as it leaves 
the last chamber of the cylinders or drums, and then the 
remaining dirt, the light corn, and the dust is thoroughly 
got rid of, and even then the miller can control the 
operation, and by simply opening adjustable valves, or 
closing them partially, i. can retain or throw out as 
much light wheat as he pleases. 

Mr. James Harrison Carter has twenty-six exhibits, 
among which is a new chilled iron roller mill which 
shows some improvements. Instead of fourteen, or even 
sixteen, bearings which are commonly seen on most 
roller mills, Mr. Carter only employs eight. The spindles 
are made of steel and the bushes of phosphor bronze. 
The inventor asserts that these are the best metals that 
can be used for the purposes to which they are applied. 
The chilled iron rollers are turned with emery oan, 
and are as true as they can be made; their number is 

eyed one above the other, and they 
are so arranged that no grinding power is lost, half 
of the wheat supplied being crushed between the 
superior and middle roller, and the other half between 
the middle and inferior rollers. One of the difficulties 
that have to be contended with in roller mills con- 
sists in the determination of the degree of crushing. A 
spring in Carter’s mill, instead of pressing the rollers 
together, constantly tends to keep them apart, and they 
can be brought into closer contact by means of a screw 
which adjuststhem, and which neutralises theaction of the 
springs in one direction, but giving them at the same time 
entire liberty to reduce the pressure when the supply of 
corn becomes lessened. Two important features of this 
roller mill are that it is almost noiseless, and that it is 
self-lubricating, thereby saving time, power, and wear. 
The frame is made in only one casting, which tends to 
secure rigidity and prevents vibration. This firm also 
exhibit a centrifugal dressing machine and a middlings 
purifier, which both deserve commendation, and also 
four pairs of French burr millstones, diamond cut, 
made for the exhibitor by Messrs. Bailly and Co., of 
La Ferté sous Jouarre, the most celebrated district in 
France for fine millstones. 

Messrs. John Fiechter and Sons, of Liverpool, exhibit 
flour mill machinery and requisites manufactured in 
Switzerland, among which may be mentioned Millot’s 
diamond stone-dressing machine, which is automatic, and 
works, when once adjusted, without the help of even an 
attendant, dressing the whole surface of the millstone. 
Their “Regina” middlings separator, the capacity of 
which is said to be 800]b. per hour, is so constructed 
that the coarse middlings placed in the hopper are spread 
on the sifter by a feed roller. This sifter has two or 
more sieves, which can be used or removed at pleasure 
according to the size of the middlings to be purified. 
The machine itself is divided into two parts, between 
which is placed a double aspirator. A number of sieves 





is placed obliquely in each of the two parts, and provision 
is made for the admission of air, and the regulation of the 
current by means of adjustable valves, and also for the 
aspiration and discharge of the middlings. The method 
jleneed is that a blast is made to impinge on the 
middlings as they successively leave the oblique sieves, 
and they are made to find room and sort themselves 
according to their size. At the end of the operation 
two kinds of purified middlings, two kinds of offal 
middlings, and one kind of stuff entirely deprived of 
middlings are obtained by the miller, while the bran 
is discharged without passing through the machine 
at all. 





OLD IMPLEMENTS AT KILBURN. 
No. IT. 


WE illustrate at page 8 three exhibits in the museum at 
Kilburn, which possess much interest, The first is a single 
pair shaft wagon, lent by Mr. Hellier, and supposed to be 200 
years old. No nuts have been used about this wagon, all 
pins being secured by tapered keys driven in over washers, 
and then clinched down, The frame of this wagon has been 
built up from a central timber like the keel of a boat. 

The second illustration shows a set of fanners. It consists 
of strips of sacking nailed to the edges of a wooden reel, 
which was put in rapid motion just inside the barn door, by 
the winch handle as shown. The corn to be cleaned was put 
into the sieve. One end of the stick carrying the sieve was 
supported by a man, and the other by arocking tressel. With 
little labour it was pushed backwards and forwards, and the 
corn and chaff shaken through the blast from the fanner. 

The third is the first ploughing engine made by Messrs. 
Ransomes and Sims, aol it is shown by Mr. Henry Pye, of 
St. Mary’s Hall, Rochester. It made its first appearance at 
the Royal Agricultural Show at Salisbury, in July, 1857, as 
arranged for Mr, John Fowler, jun., by William Worby. At 
that time it was provided with two horizontal winding drums, 
carrying the two ploughing ropes, and an additional small 
drum for a headland rope, by which it hauled itself along the 
headland parallel to a self-moving anchor at the other end of 
the field. ‘The engine had two cylinders, and the boiler was 
carried on wooden wheels. Subsequently the engine was 
altered no less than three times. The first alteration, in 1858, 
was the replacing of the two winding drums by grooved drums, 
thus introducing the system of working with an endless rope. 
By this change the weight of the engine was reduced by 
2} tons. ‘The next alteration was effected by substituting 
three drum sheaves for the two grooved drums, the central 
one only being worked by the engine. ‘This alteration was 
effected by Messrs. Hunter and English, in 1859, Finally, in 
1861, the three grooved sheaves were replaced by the clip- 
drum, in which form the engine is exhibited. 





ALLEN’S RIVETTING MACHINE. 

We illustrate at page 12, machinery for rivetting, which 
is now being introduced into this country by Mr. A. Davis, 
of Westminster-chambers, from the United States, where it 
is manufactured by the Allen Portable Pneumatic Rivetting 
Machine Company. The principle on which the machine acts 
is peculiar, ‘The hydraulic and the steam rivetter clese rivets 
by squeezing. The Allen rivetter works by percussion, a 
number of blows being rapidly delivered on the head of the 
rivet ; power is supplied by compressed air. It consists of 
two levers, and has at one end a pressure cylinder to open 
and close the jaws, and at the other end a small cylinder of 
about 3}in. diameter, with a hammer head fastened to the piston 
rod for striking the blows. The long arms of the levers are 
made of sufficient length to span the widest plates, in order 
to operate upon the circular seams of a boiler. The machine 
is suspended from a bar arranged overhead to allow a longi- 
tudival motion when operating on straight seams, thus 
permitting the use of the rivetter on every rivet within the 
width of the boiler plate. The valve is worked in a very 
simple manner, and so arranged that the length of the stroke 
regulates itself automatically to a with the reduc- 
tion of the rivet as the head is formed. The hammer head 
turns a certain distance at each stroke, thus giving a regular 
finish to the rivet head, The machine works with a pressure 
of from 20 to 25lb. to the square inch, and makes from 300 
to 400 strokes per minute. 

The time required to form a jin, rivet is about six seconds, 
and at steady work eight or ten rivets can be readily finished 
in one minute, allowing for ordinary detention. The rivet 
boy after inserting the hot rivet moves the die upon the end- 
head, and the operator then admits pressure to the cylinder 
for closing the jaws, and afterwards starts the hammer by 
admitting the pressure into the small cylinder. One man only 
is required to operate the machine. The rivetter, complete 
with levers, weighs only 450 lb., and is, therefore, easily con- 
veyed wherever the work is required to be done, and will 
operate in any desired position. When working on circular 
joints the boiler must be turned, in order to bring the rivet in 
a line with the machine, and for this operation a saddle is 
supplied, upon which the largest boiler can easily be turned 
by the operator and firmly held in position without any 
additional assistance. 

The machine is arranged to operate independently of the 
jaws, in connection with a separate holding on bar and weight, 
in cases where the jaws are not applicable, as for rivetting 
the heads of boilers to the shell. 

Our engraving shows the rivetter complete as no to 
nellenoed, with a sectional view of hammer, cylinder, and 
valves ; when the piston descends and uncovers port Z, air is 
admitted to raise the valve E, but this valve cannot rise until 
the port X is closed by the descending piston, The moment 
vaive Eis raised the pressure above the piston is taken away, 
and the valve E would be liable to return, if it were not pre- 
vented by a small clack A which checks the return of air from 
underneath the valve E. The ports N are for starting the 
piston on its return stroke in case the piston should—when 
working in a horizontal or upside-down position—cover the 
main passage M. There is aslot in the cylinder, and a very 
simple arrangement for giving the hammer a twisting motion 
which is clearly shown. Our engraving also gives a view of 
the means for turning shell or circular work during the opera- 
tion of rivetting. The automatic holding-up lever used for 
inside rivetting in cases where the jaws cannot be applied 
is also shown. A third view shows a pneumatic rivetter now 
ae manufactured for a firm in Chicago for bridge- 

milding. 
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RAILWAY MATTERS. 


THE Imperial Railways of Strasbourg require tenders for iron- 
work at Strasbourg. 

TuE Baldwin Locomotive Works turn out at present forty-five 
locomotive per month, and give employment to 2300 men, ‘They 
are laying down new and expensive machinery. 


On Tuesday the Metropolitan District Company’s extension to 
Acton and Ealing was opened for traffic. ‘The line is three 
miles in length, and places the Great Western line in direct com- 
munication with the District Company’s line, with access to the 
Mansion House station of the last-named company. 


Tue American Railroad Gazette says :—‘‘ An anion, refer- 
ring to a projected read, cruelly says :—‘ The company has had 
its annual meeting and appointed the same officers and directors 
as heretofore, with the exception of one who has died since the 
previous meeting. From present appearances the whole board of 
directors will have time to die before the road is built.’” 


‘Tur Caledonian Railway Company opened two new stations in 
Glasgow on ‘Tuesday, one in Eglinton-street and the other in 
Bridge-street, by means of which their traffic will be greatly cen- 
tralised. Mr. Hill, chairman of the company, the same day 
opened the new viaduct across the Clyde, the official inspection 
of which by General Hutchinson was noticed in THE ENGINEER 
two weeks ago. The new central station at Gordon-street will 
be ready for the reception of traffic in the course of a few 
weeks, 

A RAILWAY girder bridge, entirely composed of steel, and the 
first of the kind made in Scotland, has just been finished in the 
Baltic-street Engineering Works, Bridgeton. The testing strain 
applied to it was 170 tons, and it came through the ordeal with 
entire satisfaction to the constructor, Mr. William Arrol, and 
the gentleman employed as inspector on behalf of the South 
Australian colony. ‘The bridge is intended to carry a single line 
of railway over the Mary River, and in length is 450ft., made up 
of two central spans, each 150ft., and two end spans, each 75ft. 
in length. It will cross the water at a height of 70ft., an eleva- 
tion it is expected that will give ample room for the passage of 
the heaviest floods. The total weight of the bridge is 250 tons. 
The Company of Scotland were the producers of the 
metal. 

THE new branch line of the Midland Railway Company, from 
Walsall to Water Orton, was opened on ‘Tuesday for passenger 
trattic. Wolverhampton has now—vid the London and North- 
Western station—a third direct route to London, and it is placed 
in direct communication with the whole of the Midland system. 
In the transmission and the receipt of merchandise the con- 
venience will be greatly appreciated by traders. ‘The alread 
contracted statioa accommodation in Wolverhampton wi 
become increasingly so until the London and North-Western 
Company have carried out the enlargement plans upon which 
they have determined, and in promotion of which they have 
begun to incorporate into their line a public street in that town, 
for which they have given the Corporation £10,000, with the 
understanding that the money is to be spent in improving the 
public approaches to the railway stations. It is with part of 
that money that the Canal-street bridge in Wolverhampton is 
being built. 

THE new railway extending the London and North-Western 
Railway system from Bettws-y-Coed to Festiniog—the great slate 
quarrying district of Merionethshire—was inspected by Colonel 
tich on Saturday, and, according to existing arrangements, will 
be opened this week for passenger traffic. The length of the 
extension is only 12} miles, but so heavy has been the works that 
their completion has extended over five arp and has absorbed 
upwards of half a million sterling, fully half that amount having 
been expended upon a tunnel 3872 yards long, which pierces 
the rocky barrier dividing the counties of Carnarvon and 
Merioneth. Between the first and second shafts of this tunnel, 
the rock of which was like granite, the summit of the mountain 
is about 1000ft. overhead. Another important work is a viaduct 
a quarter of a mile long, which crosses the turnpike-road and 
Lledr river three miles from Bettws-y-Coed. The line opens out 
a district comparatively little known to the tourist, and passes 
through « wild and bleak country, Dolwyddelan, the birthplace 
of Tlewelyn the Great, with its ruined tower, to which Southey 
makes reference in ‘‘ Madoc,” being the only stopping-place of 
any note. The works of construction, including stations, viaducts, 
and bridges, were designed by and carried out under the superin- 
tendence of Mr. W. Smith, C.E. 


A BELGRADE correspondent of an Hungarian journal says that 
a railway project is being considered in the Servian capital which 
is likely to cause much anxiety to the Austrian Foreign Office. 
An English syndicate has received the permission of the Servian 
and Turkish Governments to make surveys for a projected 
line from Nisch, vif? Vranja and Uskub, to Durazzo, on the 
Adriatic. This line would present much greater facilities to 
English, French, and Italian trade with Servia than the line 
from Nisch, vid Vranja and Uskub, to Salonica, as it would not 
only save the journey round by Greece, but would also present a 
shorter railway route, the distance from Durazzo to Uskub a 
less than that from Salonica to Uskub. The freights woul 
therefore be less by Durazzo than by the Salonica route, and the 
competition of England, and especially of Italy—Brindisi, for 
instance, being almost opposite Durazzo—with Austria-Hungary 
for the trade of Servia and Central Turkey, hitherto almost 
monopolised by Austria-Hungary, would be greatly increased. 
The importance of Salonica in connection with the trade of 
Western Europe would, of course, be correspondingly reduced, 
but the Porte is favourable to the scheme, as it promises for 
Turkey the development of a considerable port in Albania. It 
is considered unlikely that Servia will consent to an English com- 
pany acquiring the line from Nisch to Vranja, Servia being 
anxious to keep the railways in the hands of the State; but the 
length of railway from Vranja to Durazzo will, says the Man- 
chester Guardian, probably be conceded to the company, because 
in the —— financial condition of Turkey it is not likely that 
English capitalists will otherwise find the necessary funds. 


A Swiss journal has recently given some particulars of the 
present state of the St. Gothard Tunnel works, The total length 
of the tunnel between the two ends at Airolo and at Goeschenen is 
14,920 metres, including the app hes of 145 metres. There is, 
however, aseparate curved part of the tunnel on the Airoloside which 
is 125 metresinlength. At the end of May last 3489 metres of the 
tunnel from the Goeschenen side had been completed, and 3633 
metres from the Airolo side. This give a total of 7122 metres 
completed from both ends, and this, compared with the length 
which it was estimated would be completed according to 
the programme arranged in September, 1875, shows a deficit 
of 9 metres. There is, however, no such great difference 
between the estimated and achieved len in the headings. 
At the end of May the advanced top a had reached 
6940 metres from the Goeschenen or northern side, and 
6289 metres from the Airolo or southern side, showing a 
total length of advanced top heading of 13,229 metres, 
and only 214 metres less than antici ated in 1875, and leaving 
1548 metres of heading to be made. The meeting from the two 
ends will not be at the centre of the length of the tunnel, but 
owing to the more rapid advancement from the northern side, 
it will take place somewhere about 300 metres nearer to the 
southern side. The present rate of advance of the heading is, on 
average of both sides, about 238 metres per month. At 
this rate the meeting of the miners from the two ends will take 
— soon after the end of January next. The completion work, 

owever, proceeds at a more rapid rate, and we find that it is 
expected in Switzerland, if the work continues at the present 
rate, it will be completed for opening in 1894, 








NOTES AND MEMORANDA, 
POLISHED steel surfaces may be gilded by plunging in a solu- 


tion made as follows :—Shake a solution of gold leaf in aqua regia 
with ether, or naphtha,and the gold will leave the acids to combine 
with the other liquid. Polished steel plunged into this solution 
becomes, when dry, covered with a coat of gold, an excellent 
preservative from rust. 

AccorDING to M, Tresca, speaking at the recent conference at 
la Sorbonne, 1,100,000-horse power is utilised in France alone. 
This power represents that of 14,000,000 of men—that is to say, 
of a population much greater than the number of working men 
in the country. The manual labour accomplished by machinery 
must have the effect, said the speaker, of enabling men to devote 
themselves to intelligent work. 

At a recent meeting of the Physical Society Mr. W. J. Wilson 
exhibited a new harmonograph and figures drawn by it. The 
figures drawn by prior harmonographs are all more or less imper- 
fect, owing to loss of motion in the pendulums actuating tie 
marking pen 5 and Mr. Wilson therefore designed a new har- 
monograph, which not yr 6 gives perfect figures, but admits of 
the phase of cither of the two compounded motions being 
decreased by a known amount. In this instrument toothed 
wheels take the place of pendulums, the ratio of the teeth giving 
the ratio of the periods of the motions. By employing the 
device of an intermediate wheel gearing with two others, and 
arranging two or more wheels on the intermediate axle, a great 
variety of phase can be obtained for each motion. An ingenious 
adjustment by means of a movable nut allows the phase of 
either or both motions to be altered to a known extent, and thus 
an endless variety of figures can be obtained. As in other har- 
monographs, a writing-table on which the paper is placed, and an 
aniline glass pen, are used. Several of the figures, done also on 
glass, were thrown on a screen, the stereoscopic effect being 
very apparent. 

Mr. CHANDLER RoBerts, at a recent meeting of the Physical 
Society, gave some results which he had obtained from an 
examination of certain alloys by means of the induction balance. 
He had been able to detect a difference of one part in 1000 in the 
amount of silver in two shillings of equal weight. He also 

inted out that Mathiessen divided alloys into e classes— 

1) solidified solutions of one metal in another; (2) solidified 
solutions of one metal in an allotropic modification of another 
metal; (3) solidified solutions of allotropic modifications of both 
metals. For the first class the curve of electric conductivity is a 
straight line; for the second a parabolic curve; for the third a 
bent line. Mr. Roberts found that the balance gave the charac- 
teristic curve for the first class with an alloy of lead and tin, and 
for the second with an alloy of gold and silver. With a copper- 
tin alloy, which is a good example of the third class, he found the 
curve given by the bal to be itermediate between Alfred 
Risch’s curve of density and Mathiessen’s curve of conductivity, 
and considers that the balance is influenced by the density as well 
as the conductivity of the metalj interposed. 

THE statistics for the twelve coal-mining districts show the 
segregate number of persons employed during 1878 above and 
below ground, in the coal, fireclay, ironstone, and shale mines of 
Great Britain and Ireland, to be 475,329, of whom 382,979 were 
underground, and 92,350 above ground. This gives a decrease, 
as compared with the preceding year, of 19,062. It appears 
that 132,612,063 tons of coal, 1,625,586 tons of fieclay, 
19,747,227 tons of ironstone, and 813,262 tons of shale, &c., were 
produced during the year. The fatal accidents amounted to 811, 
and the deaths occasioned thereby reached 1413, showing a 
decrease, when compared with 1877, of 53 in the number of fatal 
accidents, and an increase of 205 in the number of lives lost. 
One fatal accident occurred among every 586 persons employed, 
and that for each fatal accident 179,777 tons of metal were got, 
and 103,177 tons for each death by accident. It should be stated 
that while the returns show a diminution in the number of 
persons employed, there was also a decrease of 263 mines at 
work, and that the quantity of mineral raised is smaller than 
that of 1877 by 3,057,122 tons. In the mines classed under the 
Metalliferous Mines Rgulation Acts, 51,458 persons were em- 
ployed during the year. Of the total number of persons 
employed in Great Britain, 29,812 were underground, and 20,127 
above ground; and in Ireland, 812 were underground, and 707 
above ground. Fatal accidents amounted to 74 and the deaths to 
77. Of these, 69 deaths occurred underground. 

At a recent meeting of the Chemical Society a paper was read 
“On the Heat of Formation of Aniline, Picoline, Toluidine, 
Lutidine, Pyridine, Dipicoline, Pyrrol, Glycerine, and Furfurol,” 
by W. Ramsay. In a recent — on the volumes of liquids at 
their boiling points, to which we referred in this column, the 
author remarked that some connection might exist between the 
ebullition volume of a liquid and the amount of heat evolved 
during its formation. The present paper contains an account of 
the method used to determine the heat evolved and the results 
obtained. The method employed was indirect. The amount 
of heat evolved by the elements of a substance was calculated, 
the amount of heat evolved by the combustion of the substance 
was estimated ; the difference between the numbers gives the heat 
absorbed in decomposing the compound. ‘This difference is 
assumed to be equal to that evolved during its formation. Lewis 
Thompson’s apparatus for determining the heating power of fuel 
was used. An oxidising mixture of three parts of potassium 
chlorate and one of potassium nitrate was used, with some 
sulphur added to promote combustion. The author discusses the 
probable errors of the estimation. The following table gives the 
principal results obtained :— 
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In a memoir on the Spoehenas breakwater, presented in 1870 
to the Academie des Sciences, Bertin had remarked that the 
waves of storms which at low tide roll blocks towards the summit 
of the talus, produce, on the contrary, prejudicial excavations if 
the tide is high. To study this action a vertical plank was placed 
across a canal at the top of an inclined shore. The plank was 
sunk 4in. into the earth. Since the above time other observa- 
tions have been made and recorded, but the method of pro- 
ducing the waves is described in the previous memoir. ‘The 
artificial shore, inclined at 1 in 5, was made of fine foundry 
sand, and afterwards of coarser sand. The length of the 
waves, crest to crest, was from 38in. to 52in. ‘The height 
of the waves was varied at will, from 2*2in. for small 
waves, to 3'4in. for average waves, and 4‘8in. for large 
waves. In the first experiments the depth of water was 13in., 
covering the bottom of the vertical plank toa depth of lin. With 
small waves there was formed an excavation, which soon attained 
an invariable profile, and which uncovered in part the foot of the 
plank. The hollow resembled the half of a negative wave. With 
average waves the excavation was deeper. With great waves the 
excavation was still deeper. Its profile approached the form ofa 
circle, struck from the point where the shore met originally the 
vertical plank, and cut the original line of the shore at the same 
point as in the previous experiments. The depths excavated 
were, in the three series of experiments, 1°68in., 2°2in., and 2°6in. 
The width of excavation was 2°Sin. Another series of experi- 
ments was made with the vertical plank removed, and the inclined 
shore prolonged above the water surface. The effects were 
essentially different. In place of being carried downwards, the 
sand was transported upwards. The deformed shore consists of 
a long excavation succeeded by a bank formed of sand deposited 
by the waves in breaking, followed by an excavation hollowed out 
by the water re-descending, 


MISCELLANEA. 

THE Werdermann system of electric lighting has been adopted 
for lighting the botanical gardens at Bordeaux. 

Mr. Rupert Sarru, who for some time past has been managing 
certain of the collieries of the Earl of Dudley, situate on the 
east of Dudley, is about to resign his position 

Tue Local Government Board have agreed to lend the borough 
of Dudley £39,000, on the deep drainage scheme, the money to 
be paid in sixty half yearly instalments. The Bill for carrying 
out the works now only awaits the Royal assent. 

THE communications which have been received by the Com- 
missioners of the Sydney International Exhibition from all 
passer of the globe, signifying the co-operation of the various 

overnments, have put beyond dispute the prospects of success, 
and the progress of the building gives no fear that it will not 
be completed in time. At present 1465 men are at work. 

THE difference in the ideas of different contractors respecting 
satisfactory profit and probable cost are well illustrated in the 
following from the Builder :—For repairing and painting schools 
at Mitcham the highest tender is £235, and the lowest £87 ; ditto 
at Vine-street Casual Wards, £154 and £63; and for alterations 
to the King Harold public-house, Haverstock-hill, £597 and 


THE first craft ever built in American waters is said to have 
been the Virginia, of Sagadahock, Me. She was built in the 
winter of 1607, by the Popham expedition, at the mouth of the 

adahoc river, in the vicinity of the present fort, but the 
exact locality where she was built is not known. The first 
voyage was to England with a cargo of fish, furs, &c., and she 
also made trips to Virginia, Pemaquid, and other places. 

TuHE Fire Department of New York has in daily use forty-two 
steam fire engines, besides the steam fire boat, W. F. Havemeyer. 
Six of the engines are self-propellers. Under favourable circum- 
stances the best steamers can throw a horizontal stream 250ft. 
The extreme height to which water has been thrown is 150ft. 
The average height to which the stream is thrown on ordinary 
duty is 60ft. Each fire company costs about 14,000 dols. a year, 
which sum includes the pay of officers and men, repairs to build- 
ings, apparatus, &c. During 1878 the engines were employed 
832 hours, each throwing, according to the American Plumber, on 
an average, 16,000 gallons an hour, or over 16,000,000 gallons in 
all. The number of fires during the year was 1655. 

Respecting the colourless preservative solution by which 
Cleopatra’s Needle has been covered, a correspondent recently 
wrote to the Zimes:—‘‘In operating upon the granite, Mr. 
Browning first gave it a thorough cleansing, removing all the 
sooty and greasy matters from the surface, and then indurated 
it with his invisible preservative solution. The effect has been 
to give a freshness to the granite as if only just chiselled from 
the rock, retaining the original colour, disclosing the several 
veins, the white spar shining in the sun’s rays like crystals, and 
exhibiting the polished portions as they formerly existed. The 
solution soaks well into the pores of the granite, and the best 
authorities consider that it will have the effect of thoroughly 
preserving the monolith. Mr. Henry Browning has personally 
superintended the operations.” 


Tue “Use of Gunpowder in Mines” was the subject of a 

aper communicated by Mr. R. J. Barnes, mining engineer, of 

heffield, and read at the meeting of the Manchester Geological 
Society on Tuesday, 24th ult., but the chief point raised was 
with regard to what was meant by “‘a panel” in the Mines 
Regulation Act, and how far the finding of a little gas in « work- 
ing place prevented the owners using age except when 
ordinary workmen were out of the mine. In the opinion of Mr. 
Barnes, a panel was a separate split of air going from and lead- 
ing to main returns, and that the restrictions only applied to the 
workings in the one split wherein gas might have been seen. 
He also urged that the mines inspector ought to be left to judge 
whether a mine was safe for the use of powder, being guided by 
his knowledge of the splits, &c., of the mine, independent of the 
strict letter of the Act. In the discussion which followed, it was 
generally questioned whether an inspector of mines would care 
to take upon himself the responsibility proposed by Mr. Barnes, 
but very varied opinions were expressed as to the meaning of a 
panel, and it was thought that until a judgment of the Courts 
could be obtained en a definite issue, no interpretation ‘of the Act 
as to the meaning of a panel would be satisfactory. 

DvrineG the last month several orders have been given out for 
large ships, amongst which are three for the Peninsular and 
Oriental Company and one for the Union Steamship Company. 
Three of these contracts were taken by eminent firms on the 
Clyde, and one by a firm in Belfast. On the Tyne there are at 
present no less than sixty steamers of various sizes in course of 
construction, some of which are nearly ready for sea; but on the 
Wear and the Tees the yards are—according to Méller’s steam- 
ship circular—now getting slack, although contracts can now be 
placed at extremely low prices. The following may be useful to 
some readers :—Numerous charters have been effected for loading 
in September and October at 30s. to 32s, 6d. from the Azov, and 
27s. 6d. from Nicolaieff, while 4s. 9d. to 5s. per qr. is offering for 
the autumn from the Danube, all with full option as to destina- 
tion; but for ships of not more than 5s., 7000 qrs. Several 
steamers have found employment from the Algerian coast at rates 
varying from 11s. to 13s. per ton of grain. In American rates 
there has been a considerable decline, and the demand for tonnage 
is falling off. Outward freights to India and China have been 
fairly maintained, but homeward there is very little doing. The 
first steamers bringing new teas are daily expected, they having 
obtained £6 per ton; but since they left the rates have declined 
to £3 10s., or even less. 

THE members of the Manchester Scientific and Mechanical 
Society, on Friday, paid a visit to the head offices of the Man- 
chester Fire Brigade, and, in the absence of the superintenden 
Mr. Tozer, the deputy superintentent, Mr. Savage, explain 
the system—admitted to be one of the most perfect in the 
kingdom—for promptly obtaining and acting upon information of 
any outbreak of fire in the district, and explained the engines and 
various appliances used in extinguishing fires. The efforts of 
Mr. Tozer have long been directed towards simplifying and 
reducing as far as possible the number of implements which the 
men have to carry with them to a fire. The cumbrous hose reels 
and the dams for the hand engines have long since been dispensed 
with, whilst with regard to the latter, which are still in use for 
the steam engines, considerable improvements have been effected, 
the water, instead of being poured in over the top and thus 
becoming charged with a considerable quantity of air, being sent 
in from the bottom, and the dams themselves being extremely 
light and portable, the most recent being so constructed as to be 
easily ed up and carried by one man. It is, however, the 
intention of Mr. Tozer to dispense entirely with the use of the 
dam, and thus not only still further reduce the weight of material 
to be carried by the engine, but avoid the great waste of water 
which always takes place where dams are employed. This is 
being effected by multiplying the number of inlets to the unions 
attached to the suction pipe, and thus enabling the steamer, when 
necessary, to draw its supply simultaneously from four hydrants, 
and the force of the water thus coming direct from the mains, 
instead of being expended in the dam, will be utilised to assist the 
engine, as it now does in those worked by hand. This new 
method has not yet been put to the practical test, but Mr. Tozer 
has full confidence in its being successfully carried out. In 
various other matters of detail improvements are also constantly 
being worked out, and special attention has been paid to simpli- 
fying the unions as much as possible, these being now attached 
by one turn and a-quarter, and so constructed that the hand 
engine hose can be brought into use for the steamer when 





necessary. 
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ALLEN’S PATENT PNEUMATIC RIVETTER. 
MR. ALFRED DAVIS, WESTMINSTER, ENGINEER 


(For description see page 10, 
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FOREIGN AGENTS FOR THE SALE OF THE 

ENGINEER, 

PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Gero_p and Co., Booksellers. 

LEIPSIC.—A. TwieTmMever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street, 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 





cases, be accompanied by a large envelope legibly directed by the 8 


writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

M. J. E.— You will have to superheat the steam to a temperature of at least 
900 deg. —a troublesome and costly operation. 

AN Apprentice.—About three square inches of piston and three square feet 
of heating surface will give an effective horse-power. 

H. 8.—Any person “ commencing business as a patent agent” ought to know 
as much of the practice of the Patent-office as any published book can tell 
him. He would, however, find it useful to have at hand Webster's “‘ Patent 
Cases,” 2 vols., Macrory's “ Patent Cases,” and Johnson's “ Patentee’s 
Manual.” A properly furnished library should also contain the “ Reports 
of the Council of Law Reporting.” 





TRI BASIC PHOSPHATE OF SODA. 
(To the Editor of The Engineer.) 
Sir,—Would some of your readers kindly inform me where I could 
obtain tri-basic phosphate of soda in quantity? Linpum. 
Lincoln, July 2nd. 





WIRE ROPE TRANSMISSION.) 
(To the Editor of The Bngineer.) 

Sir,—In Tae Enoixerr of 20th inst. your correspondent “ Querist ” 
asks for information with reference to transmission of power by wire 
ropes. In — I can state that I have had here at work for several years 
wire ropes driv ng machinery 500ft. distant from the source of power— 
water power—and transmitting in one case 5-horse power, and in the 
other 10-horse power. This machinery has all been made here and 
improved where practice has suggested such, and gives perfect satisfac- 
tion. Of late years I have erec' similar machinery at several places, 
all of which has given full satisfaction. The wire ropes are made of the 
best charcoal Swedish iron, or steel; the grooved pulleys are all lined 
with wood packing so as not to wear the wire rope ; no friction rollers 
are used if they can possibly be avoided, as they on'y create loss of power 
and wear and tear needlessly. The best plan is to put the pulleys high 
enough up in the air to allow of large spans being used between them, 
no curriers being used. I have got 200ft. spans without any intermediate 
support. The pulleys must be well made, well centred, and well 
1 ced, and the groove must be carefully turned up in a lathe, and 
only just large enough to take the wire rope comfortably. There must 
not be any space left liable to cause play, &c. Any further information 
Fa correspondent may require on the subject I shall be happy to supply 

im if he will write me on the subject. J. 8. F. Srepnens. 

Husaby Bruk, Grimsléf, Sweden, June 26th. 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 

Tue Royal Agricultural Society’s show is to be kept 
open till Thursday next, as a last resource, mis- 
management threatening to render what ought to 
have been the most successful show ever held by 
the Society a miserable failure. The stands of the 
exhibitors in the implement department were on 
Monday bef difficult of access; on Tuesday and 
Wednesday t ey were simply inaccessible to those who 
were notcompelled by necessity to risk much in anattempt 
to get at them. The condition of the yard yesterday was 
indescribable. Forthe benefit of those who are not familiar 
with agricultural shows we may explain that implements 
and machines are exhibited under “ rows of sheds, the 
sides quite open, the roofs made of light tent cloth and 
fairly waterproof. These sheds are in rows, 
with streets, some 25ft. wide, between them. Had June 
been dry these streets would have been so many close- 
shaven green walks at the beginning of the show, and 
somewhat dusty and brown tracks towards its close ; as 
it is they are, without the slightest exaggeration, tracts 
of mud the depth of which varies from a few inches to a 











couple of feet. In these morasses may still be seen half- 


buried railway vans, pieces of heavy machinery, and even 
here and there a boiler or an engine covered with filth 
and hopelessly disabled. In another page we give a 
sketch taken in one corner of the yard, which 
will give a faint idea of its condition. Locomotion 
is as a matter of course impossible in the mud 
and therefore a few planks have been laid down here an’ 
there, and in some places hurdles, over which the enter- 
orising visitor may pick his slippery and filthy way. 

nder such circumstances it is hopeless to expect that 
exhibitors can gain any benefit from the display of their 
s. They are shown that the public may see them; 
if the public cannot get at them they would be better 
kept at home—infinitely better, when we consider the 
enormous expense incurred by exhibitors. The outlay by 
one firm for railway carriage alone will amount to £300, 
and this represents but a moderate portion of the cost 
of exhibiting. The Rvyal Agricultural Society charge a 
considerable sum as ground rent for stands; and a large 
staff cannot be maintained for more than a week 
in London without much spending of money. We 
state without hesitation that the yal Agricultural 
Society are bound to provide for exhibitors conditions of 
exhibition which will enable the public to see what is to 
be seen ; and that they are also bound to supply those who 
pay for admission to the showyard proper facilities for 
moving from place to place in the shape of roadways 
which can be traversed dryshod. If they do not do this 
they are virtually guilty of a breach of contract both to 
exhibitors and the public. . What would be thought of a 
railway company whose platforms were a sea of mud, 
which must be crossed before a carriage could be 
reached ? 

It may be urged that the Royal Agricultural Societ 
are nut answerable for the condition of their showyard, 
and that the weather is entirely to blame. To this we 
demur. Not one exhibitor will recognise a shadow of 
truth in this proposition. The implement yard is in bad 
condition, as the result of gross mismanagement on the 
— of some person or persons. The facts are these. 

hree sites were available; one was chosen which was 
notoriously risky. No less than £2300 have been expended 
during the winter in draining it, in order to make it safe 
for one week. It has been obvious to the most obtuse 
perceptions, for four weeks past at least, that the yard 
was in such a condition that nothing was needed but a 
little manipulation with horses’ feet and cart wheels to 
render it a sea of mud. It was above and beyond all 
things essential to prevent this manipulation, and it 
could only be prevented by laying down plank roads. 
The London mo North-Western Railway Company pro- 
bably possess a million or more old sleepers which could 
have been run up to the yard by thousands at a time ; 
with these excellent roads might have been laid down ata 
very small expense, over which all the heavy carting could 
have been done. A double way laid down each main 
thoroughfare would have left a clear path of grass at 
each side. This grass not being cut up by wheels or 
feet would have remained in good condition. As we 
have already stated, no planks were laid down, machinery 
was dragged by sheer force of horses to its place; each 
wagoner as he came in selected a new route for itself ; 
we have seen what followed. Here then we assert was 
gross mismanagement. The Society has already incurred 
a liability of £40,000. If they are 220,000 in debt when 
the show is over they will have to thank those who 
would not spend £500 or £1000 in making proper roads. 
All this is bad enough, but worse is tocome. The mis- 
chief was done, the showyard converted into a morass 
befure the gates opened. Even then there was time tu 
mend matters; at a moderate outlay plank pathways 
= have been laid down at both sides of each street, 
wide enough to allow two persons to at a time. 
Nothing of the kind has been done. In certain places 
where the water lies in ponds a few Yin. planks have been 
laid down. It might have been expected that if it was too 
much to hope that side-walks would be provided, that at 
least crossings would have been established to enable 
visitors to go from one side to the other of the main 
thoroughfares. This has not been done. As we have said, 
the Society rest content with laying down a few boards. 
certain roughly made hurdles, and hoping for fine weather. 
As they would take no step in the matter, exhibitors, ren- 
dered desperate, sent for planks to lay down round their 
stands. They were told by the officials that none were 
to be had. Then they procured them for themselves in 
London, and they were charged 10s. a load as a fine for 
“breaking the Bociety’s rules” by bringing them in. 
Should this fact be questioned, we are ready to supply 
the names of exhibitors who paid the fine. Then it 
senses that planking could be had for hire at the rate 
of 24d. per foot run for seven inch deal battens. Driven 
from wood, the exhibitors attempted to get burned clay 
ballast. This is worth about London 2s, 6d. a load drawn 
a mile and laid down ; the charge at the showyard was 


7s. a load. 
In allthis the Royal = gempen Society have donethem- 
selves damage which will, we fear, not be easily repaired. 
If English exhibitors were not the most patient and good- 
tempered mortals in the world they would have stormed 
the council tent in a body and insisted on roads being 
made to their stands. However patient they may be, they 
do not readily forget. Shorn of their implement yards the 
annual shows of the Society would lose more than half 
their attractions for the public. It is no secret, however, 
that there has j race 4 some pen a secre manifested 
among a very influential party of agricultural engineers to 
withdraw themselves altogether from the Society, and hold 
exhibitions of machinery, either every year or every two 
or three agg: some great manufacturing centre, such 
as London, Manchester, or Birmingham. The policy 
a by the present council of the Royal Agricultural 

iety will strengthen the feeling in favour of pursuing 
this course. It is not to be supposed that long suffering 
as exhibitors and the public may be, they can forget 
this meeting. The first will not fail to remember that 


in 1879 they were asked to put down costly machinery 
in the midst of a sea of mud called a showyard, nor 
will the latter forget that the Royal Agricultural Society 
took money at the gates from hundreds if not thousands 
of persons who were glad to retreat before they had 
advanced into a wilderness of filth in which scarcely a 
plank could be found on which to seek precarious safety. 


COMPOUND PORTABLE ENGINES. 

WE announced in our impression for June the 20th, 
that Messrs, John Fowler and Co., of the Steam Plough 
Works, Leeds, would exhibit at Kilburn a semi-portable 
engine which had been found to require no more than 
2°75 lb. of coal per horse-power per hour. We have now 
particulars of four trials before us, from which it appears 
that the consumption of fuel we named is above the 
mark, We have already illustrated the engine. The 
two cylinders are 8in. and 14in. diameter respectively, 
the stroke being 1léin. The valves are of the simple 
type worked with link motions; in fact we have to all 
intents and purposes an ordinary double-cylinder engine, 
with the exception that one cylinder is larger than the 
other, and that the valve chest of the large cylinder is 
supplied with steam from the exhaust port of its fellow. 
The boiler has 279 square feet of heating surface, and 
8 square feet of grate. It has sixty-three two-inch tubes 
7ft. 3in. long. In the four experiments to which we 
have referred, the consumption of fuel per dynamo- 
metrical horse-power per hour was 4]b., 3°65 Ib., 3°17 lb, 
and 2°8 lb. respectively, and in the last two experiments 
the consumption of fuel per indicated horse-power was 
2°87 lb. and 2'55]b. The water used per horse-power per 
hour in the same two experiments was but 24°2 lb. and 
23°'2lb. Actuated by the desire to produce engines 
equally economical, it is not improbable that. many 
persons may at once undertake the manufacture of com- 
pound portable engines. There is nothing in the way of 
patent right to prevent this being done. Before much 
capital is expended in this way, however, it will be found 
advisable to examine all the facts very uaa and 
from these to ascertain whether the economy of Messrs. 
Fowler and Co.’s engine is due or not to the fact that it 
is compounded. 

It will be seen that during the first ran the consump- 
tion of fuel was by no means excessively low. The 

wer given off on the brake was 34-horses. Messrs. 

ansomes and Sims’ engine on the Thames Embankment 
suggests itself as affording accurate means of comparing 
the compound with the non-compound system. It indi- 
cates 41 to 42-horse power. Allowing for friction, Messrs. 
Fowler and Co’s engine probably indicated 37 to 38-horse 
wer, near enough to permit a faircomparison to be drawn. 
Messrs. Ransomes and Sims’ engine only burns 3°2 lb. of 
coal per horse per hour. Messrs. Fowler and Co. use cold 
feed water, and their coal was, perhaps, not quite so good 
as that burned on the Embankment. Allowing half a 
pound of coal per horse per hour for these circum- 
stances, it still appears that the simple engine was more 
ecunomical than the compound by about 0°3 lb. per horse 
per hour. The Embankment engine is worked at a 
pressure of less than 80lb. on the square inch. During 
the experiment with Messrs. Fowler and Co.’s engine 
which we are now describing, a pressure of 85 1b. was 
carried. In the second run with the compound engine 
the force exerted reached nearly 46-brake horse-power. 
The pressure was raised to 100]b., the consumption of 
fuel fell to 3°171b., and per indicated horse-power to 
2'87lb. In the final experiment the indicated power was 
88 horses, the steam pressure 140]b. and the con- 
sumption of fuel 2°551b. Each experiment lasted from 
two and a quarter to about four hours. It will be seen 
that each rise in the boiler pressure was attended by an 
increase in economy. So long as the — did not 
exceed that ordinarily adopted in portable engines, the 
rformance of the compound engine was fairly good, 
ut in nowise remarkable. So far as the experiments go 
it is impossible to draw any deduction from them but 
that for a pressure of 80lb. nothing is saved by com- 
pounding. The boiler, it is true, evaporated but 8°8 lb. 
of water per pound of coal. The quantity used per 
horse per hour, however, was 354]b. Messrs. Clayton 
and Shuttleworth’s prize portable engine, at Cardiff, 
required but 31°7 lb. and the Reading Ironworks 
Company’s engine needed, on the same occasion, but 
29°2 tb. of water per horse per hour, and these were 
both single-cylinder engines. Here we have precise 
data, which give the relative performances of two 
types of engine quite apart from that of the boilers 
supplying them with steam. When the pressure was 
raised to 100 Ib. on the square inch the consumption of 
water was still in the case of the compound engine, 
4°2 lb, greater than with the single-cylinder engine. When 
a pressure 140 lb. was reached it fell to 26°9, the engine 
making 146 revolutions ; but, on increasing the speed to 
173 revolutions, with the same pressure, it fell to 25°6 lb. 
Asmallallowance must bemade for steam condensed in the 
jackets of the competitive engines at Cardiff; but with 
this the fact remains that had the compound engine gone 
to the brake at Cardiff with a pressure of 80 Ib. it would 
have been very badly beaten. It follows, therefore, that 
those who undertake to build Pompeo portable 
engines must understand that they will have to make 
considerable changes in the character of their boiler 
work. It is one thing to construct steam generators to 
stand pressures of 60 1b. or 701b., quite another to build 
boilers in which 140 lb. can be carried with safety. 

The figures which we have quoted from Messrs. Fowler 
and Co.’s data prove, we think, conclusively that the high 
pressure at which the compound engine was worked con- 
tributed largely to reduce the consumption of steam. We 
may with profit go on to inquire whether the fact that 
the steam is used in two cylinders instead of one has any- 
thing to do with making the engine excessively econo- 
‘aleal. There need be little or — speculative about 
such an inquiry. It has been proved long since in the 
clearest ible manner, that with condensing engines 





the most economical ratio of expansion lies between five 














14 


THE ENGINEER. 





Juty 4, 1879. 








to one and eight te one. When steam is expanded more 
than eight times the loss by cylinder condensation caused 
by the influence of the condenser neutralises all that 
might be gained from expansion per se. In the absence of 
a condenser, however, it seems more than probable 
that the cylinder being kept on the whole at a 
higher temperature, the limit of useful expansion 
may be pushed a little further, and we think we shall 
not be far from the mark if we say that in a quick 
running portable or other small engine, steam may be 
expanded with advantage eight times. Now, so long as 
the boiler pressure is kept down to 80]b., it is evident 
that steam cannot be expanded eightfold with advantage. 
The terminal pressure in the cylinder should not be less 
than 201b., and would be better a little higher. The 
initial cylinder pressure to give this terminal pressure 
must be 8 x 20=1601b. absolute, corresponding to a 
safety load valve of, say, 145!b. With a sevenfold 
expansion and a terminal pressure of 25 lb., which pro- 
portions on the whole went be found best if the power 
were measured by the brake, we have 7 x 25=175 lb., 
equivalentto asafety valve load of 1501b. on thesquareinch. 
In Messrs. Fowlers’ engine’s best run the steam was cut off 
at about half stroke, ora little later, in the small cylinder. 
The capacity of the large cylinder is very nearly three times 
thatof the small cylinder. Makingallowances for port space 
and clearance, the ratio of expansion was probably very 
nearly seven-fold, the terminal pressure being about 
20 lb. to the square inch. The conditions, therefore, as 
far as expansion pure and simple is concerned, are about 
the best possible. Assuming that no steam whatever was 
wasted by condensation, and that the small cylinder 
received at each stroke 500 cubic inches, which, allows 
20 per cent. for clearance and port space and leakage, 
we have at 173 revolutions, omitting a small fraction, a 
consumption of 100 cubic feet of steam per minute, and 
6000 cubic feet per hour, weighing 1897 lb. Dividing 
this by the indicated horse-power = 88, we have 21°58 lb. 
of water per horse per hour. The actual consumption 
was 23°2 lb., from which it is evident that the condensa- 
tion which took place in the cylinders was very small 
indeed. We have assumed, in this calculation, that the 
initial absolute pressure in the cylinder was 140 lb. on 
the square inch. 

It is not difficult to prove that the economy obtained 
in this case is not due to compounding, but that it might 
just as easily be obtained with a single cylinder engine 
working under the same conditions of speed, pressure, an 
expansion. It admits of mathematical Seneniedlag that 
in a reversible heat engine the efficiency is independent 
of the number of stages of expansion, and depends solely 
on the temperature at which the working fluid, whatever 
it may be, is received and rejected. In other words, com- 
pounding, standing alone, is neither conducive to economy 
nor the reverse. It can only operate for good in one way, if 
at all—that is by preventing loss of heat from the cylinder. 
That is to say, the low-pressure cylinder is supposed to 
save the high-pressure cylinder from the cooling influence 
of the condenser. We are dealing now with a non- 
condensing engine, and need not repeat arguments which 
we have used over and over again to prove that the 
useful effect uf the low-pressure cylinder is, to say the 
least, much over-estimated. In Messrs. Fowler and Co.’s 
engine, however, the range of temperature is much smaller 
than it would be were a condenser used. The range of 
temperature in the high-pressure cylinder is about 
55 deg. at most, and in the low-pressure cylinder 
75 deg. If the expansion took place in a single 
cylinder, the range would be 141 deg, but the 
whole cooling surface would be reduced by the 
absence of one cylinder. We see no reason to doubt 
that quite as good results, if not better, would be obtained 
by using a single cylinder with a thin steel liner well 
jacketted, expanding steam about seven fold, with the 

elp of a smart cut-off gear, as those obtained by Messrs. 
Fowler and Co. with their compound engine. It may be 
urged, of course, that itis inconvenient and unsafe to use 
140 Ib. steam in single-cylinder engines. Messrs. Fowler, 
however, will not endorse this opinion, for they have for 
many years used as much as 150 |b. in their ploughing 
engines, and they know that the use of such pressures 
in strong and well-made machines presents no difficulty 
whatever. When, however, an engine has to be used for 
purposes where much regularity of turning is essential, 
then no doubt the compound system possesses distinct 
advantages, when very high pressures have to be 
used. Messrs, Fowler have the credit of producing 
an extremely economical non-condensing engine, but 
that economy is not due to the fact that the engine is 
compound, but to the circumstance that it works with 
steam of a very high pressure. We wish it to be clearly 
understood that we have no fault to find with the engine 
because it is compound. On the contrary, for excessive 
pressures the compuund system is no doubt extremely 
convenient ; we contend that the exceptional econom 
of the engine is not due to the fact that it is compound, 
and that is all. 

Before concluding, it may be worth while here to 
answer an argument which may possibly be used against 
us. We have repeatedly seated ou that nothing is to 
be gained in practice from the use of high pressures, and 
Messrs. Fowlerand Co.’s engine may be employed as a proof 
to thecontrary. All that we have said against high steam, 
however, applies to condensing engines only. In these 
the best terminal pressure appears to be 8b. absolute, or 
thereabouts. But steam having an absolute pressure of 
64 1b. will, when expanded eight times, give this terminal 
pressure. In non-condensing engines the least possible 
terminal pressure consistent with economy is 18 Ib. on the 
square inch, and steam must have a pressure of 144 lb. 
absolute to retain this, after being expanded eight 
times. Each reduction of 1 lb. in the terminal 
represents a possible reduction in the initial pres- 
sure of as many pounds as thé steam is expanded 
times—a fact which is sometimes overlooked. Finally, 
wemay “yes out that not the least suggestive circumstance 
about the performance of Messrs. Fowler and Co,’s engine 





is that it proves that a very high degree of economy may 
be had with properly constructed non-condensing engines. 
An exceedingly interesting experiment might be carried 
out by coupling this engine to a condenser, and ascertain- 
ing if any economy, and if so, what was gained. Our 
own impression is that the condensation in the large 
cylinder would be so much increased that the consump- 
tion of fuel might possibly be augmented rather than 
diminished. 


THE CHATHAM FIELD OPERATIONS, 


Frinay, June 27th, was the final day of the Chatham 
siege operations of the year. For some weeks past the 
operations, which have consisted in an attack on works 
of field profile on the hill above Upnor Castle, have been 
pushed on. Captain Shepherd, R.E., has had charge of 
the defence, which has been conducted in the usual way, 
the defenders only receiving from the umpires such 
information as would have become known to them on 
active service. The attack has been directed against the 
fronts extending along the more gradual slopes of the hill. 
There have been a few new features exhibited. The 
most notable is the employment of the Prussian deep 
sap. It has been found in operations conducted by the 
German army that a sap roller was liable to be destroyed 
very suddenly by the defenders long after their artillery 
fire proper was silenced, by the sudden bringing into 
action of a wall piece or mitrailleuse, which, unlike a 
gun, requires no provision for recoil, and can be 
perched almost anywhere. Hence it has been recom- 
mended that the besiegers should dispense with the 
use of sap rollers and gabions by digging suffi- 
ciently deep into the ground to keep the irvine 
party protected by the depth of the cut in the ground, 
with the additional assistance of sand bags always kept 
supplied freely and piled up more thickly if called for by 
the stress of a heavy fire brought to bear on the head of 
the sap. This deep digging is of course slower work than 
that which was assisted by gabions forming the founda- 
tion of a parapet. When directed straight towards the 
work the old sap is now replaced by deep cube sap, 
which consists of trenches from 4ft. to 5ft. deep and 2ft. 
to 3ft. wide, dividing into branches, cut so as to leave a 
solid square block of earth in the centre, no gabions 
being employed anywhere unless specially required at any 
point. The whole of the siege trenches are this year un- 
usually deep. There is an advantage in this as regards 
cover—in fact the besiegers on this occasion were quite 
unable to tell where the men were strongly posted, and 
even when making a sortie they could not often tell how 
far back they had driven their foe. On the other hand, 
in our opinion it is an evil to have the parapet larger 
than necessary, because the enemy in any sally find 
admirable cover. On this day they appeared to find the 
sand bag loopholes a most convenient height to fire 
through. The attacking party in fact stood on the level 
of the natural ground to fire through their sand 
bag loopholes. There was therefore nothing to make 
them less suitable to the enemy, who seized the 
trenches, except the fact that the slope of the 
earth was less abrupt on their side. How very 
suitable these loopholes actually were to the enemy, 
when they made a sortie, was apparent from the instant 
way that all their rifles came through them when they 
reached the line of trench. In short, while deep trench- 
ing has real advantages for a sap, it is easy to see that 
it has also its disadvantages in a long line of trench, such 
as a parallel which may be turned by a strong sortie. 
The actual parallel trenches were not said to be deeper 
than regulation, but appeared to us to be decidedly 
deeper than we have ever seen them before. The opera- 
tions of the day were as follows :—The besieged army 
was supposed to be pressed by want of provisions, and 
made a strong sortie to force their way out, being so far 
successful that the besiegers were pushed back to the 
ist parallel, abandoning theirtrenches. A reinforcement 
arriving at this moment with artillery, turned the tide of 
battle and drove the garrison back into their works, when 
the besieging army followed them up carrying their outer 
line of defence. Two mines were sprung during the 
operations, the garrison finally blowing away a portion 
of the parapet on the salient attacked, which was sup- 
posed to be carried out while the enemy were on it. On 
the whole, the operations, which were not so extensive as 
on the special occasions when we have previously reported 
on them, were not so well carried out, and with the 
exception of the deep sap there was nothing to be seen 
on Friday of a novel character. The troops who made 
the sortie showed no signs of trying to force the 
lines at any particular point, but distributed themselves 
along the trenches destroying the besiegers’ works. 
Nor did they cling to cover, as they should have done, 
but knelt down and came into line in the open, mid- 
way between two trenches, which were, perhaps, hardly 
fifty yards apart, manceuvres that would be mad on 
service. ; 

There are such good elements in this field work that it 
is a pity to see it marred in any way by mistakes, which 
prevent it affording the instruction to the troops that it 
otherwise might. Again, it appears to us that there is an 
absence of explanation as to the designs of the operations. 
Each engineer officer gives himself heartily to the 
particular portion of the work allotted to him, but there 
is an absence of interest displayed generally in what is 
going on. The pleasure and instruction that might be 
afforded to officers who come to the ground as spectators 
is rather interfered with by the iesiaends employment of 

olicemen as sentries who act under very rigid orders. 

n conclusion, we would say a few words on the use of 
the electric light, which of course could not be seen by 
day. Two of these lights were employed, each connected 
with a steam sapper, at 200 yards distance, which supplied 
the mechanical power necessary. The electric light itself 
is kept down behind the parapet. There is a reflector 
held up so as to be directed on any part of the surround- 
ing country. The beam of the electric light is thrown 
up to this reflector and so on to any desired point. It is 





poneenlly kept directed on a confined spot, the reflector 
eing parabolic, but this can be modified by a lens if 
desired. The effect is very good indeed. Objects were 
admirably lit up at a mile range. 





A MARINE BOILER EXPLOSION, 


A FraTaL boiler explosion occurred on,board the steamship 
Black Swan on Sunday last off Yarmouth, by which a 
fireman, the second engineer, and his brother—who was 
taking a pleasure trip in the vessel—were killed. The chief 
engineer happened to be the father of these two unfortunate 
young men, and hearing the report of the explosion, rushed 
to the engine-room door, where - was met by the escaping 
steam and scalded to such an extent, that he lies now in 
Great Yarmouth Hospital in a very precarious state. On 
Monday last an inquest was formally opened on the bodies 
of the sufferers, before Mr. W. Holt,, the borough coroner. 
The bodies were identified, the captain’s evidence taken, and 
the inquest was adjourned, pending the arrival and reports 
of the Board of Trade officials, who had been instructed 
to inquire into the cause of the accident. On Tuesday 
and Welostiey last, Mr. Samson, one of the consultative 
staff of the Board of Trade, examined the boiler, and on 
Thursday he gave evidence as to the cause of this accident, 
which was to the effect that it had occurred in consequence of 
the boiler being too weak to stand the working pressure to 
which the valves were loaded, and that this weakness was 
mainly attributable to the manner in which some so-called 
repairs had been executed. It appears that this boiler was an 
ordinary cylindrical boilermade by Messrs. Thomson and Boyd, 
to work at a pressure of 60 1b. per square inch, in the year 1870, 
It has three furnaces, each furnace leading to its own separate 
combustion chamber. The explosion took place in the com- 
bustion chamber of the port furnace, the back plates of which 
had been forced away from the stays that supported it and 
the end plate of the boiler, and had bulged and torn com- 
pletely across the chamber. It appeared from Mr. Samson's 
evidence, that the ends of the lower stays in the chamber 
had been covered with plates to prevent them from 
leaking, the leakage being originally caused by the plates 
buckling between the stays—owing to their having worn to 
about one-half their original thickness—and this is what is 
meant by so-called ‘‘ repairs.” Had the weakness of these plate 
surfaces been appreciated or known by the owners, super- 
intendent, or boiler maker, instead of being covered over, they 
would have been fitted with new stays, with nuts flauged 
within, or else stays inserted between each. It appears 
quite clear that this disastrous explosion did not occur in con- 
sequence of valves sticking, shortness of water, or extra pres- 
sure, but merely because the boiler was in local places worn 
out, and instead of these places being intelligently repaired, 
they were merel salabad over, It should not a thought 
that this was aa to save expense, but from ignorance. 
Three men have lost their lives, which, by a little forethought, 
might have been saved. 


MINING ACCIDENTS. 

One of the reports of the inspectors of mines gives us some 
information of a special character, in addition to that which 
is given by all the inspectors. The report alluded to is that 
of Mr. Thomas Evans, the inspector for the important Midland 
district. It appears that, since the year 1865, there has been 
a twofold movement in regard to the accidents in the coal 
mines in the Midland district—the number of fatal accidents 
has decreased, whilst the production of coal has increased. 
Thus, whilst in 1865 there was in that district one life lost 
for every 92,383 tons of coal raised—the number of lives lost 
being 82—last year the loss of life by accident had fallen to 
55; and this and the concurrent increase in the production of 
coal has raised the standard of safety, so that now 244,367 
tons of coal are raised to every life lost. In addition to par- 
ticulars such as this, which are generaily given, Mr. Evans 
supplies a table of the deaths in every colliery during the four- 
teen years, and it appears from this that at one colliery 66 
lives have been lost, at another 63, from which number the 
separate loss falls to one per colliery in 31 cases. The fact 
must be held to be satisfactory that in fourteen years 
there have been 31 collieries in this important district where 
one life only has been lost, whilst in 11 others two lives each 
have been lost in the fourteen years. A valuable table is also 
given, showing not only the numbers of the non-fatal acci- 
dents for last year, but dividing them under the heads of the 
months of their occurrence. Summarised, it may be said that 
there were last year in the district no less than 339 of these 
non-fatal accidents, and the numbers in the months were as 
follows :—January, 31; February, 29; March, 32; April, 25 ; 
June, 18; July, 23; August, 25; September, 18; October, 44; 
November, 29; and December, 36. These remarkable fluc- 
tuations may be due to atmospheric influences ; but it would 
need the continuation of the table for years, with other infor- 
mation, to enable safe inferences to be drawn from the fact. 


A NEW RAILWAY, 


A cCOAL-LINE from South Yorkshire to London, exclusively 
owned by coal proprietors, is no new project. After fruitless 
efforts to get the rates to London reduced, so as to enable 
them to compete with the sea-going coal, the pit-owners of 
South Yorkshire have turned anew to the favourite remedy 
for railway tariff—an independent line of their own, The 
country the coal railway has been intended to traverse has 
been surveyed, part of the capital has been arranged for, and 
the public were in expectation that the bill would be applied 
for in each successive Parliament. Yet the undertaking 
always fell through. Once more the old grievance is to the 
front, and this time, ype co | enough, it is revived by the 
coal-miners, or, at all events, their representatives, Mr. 
Chappell, the secretary for the Miners’ Union, has repeatedly 
brought this question forward since the umpire’s award in his 
constituents’ wages. Itis in itself a remarkable fact that coal- 
owners and colliers should at last have combined to see that 
cheaper access to the metropolis must be had, otherwise the 
sea-borne coal must continue to keep the lead. Speaking at 
Handsworth, near Sheffield, last Tuesday, Mr. Chappell 
again referred to the railway monopoly. He has discovered 
that the rates charged by the railway companies are in excess 
of what they are entitled to demand by the Acts of Parlia- 
ment under which they exist. He suggests that steps should 
be taken to get a parliamentary inquiry into the tariffs, not 
only on coal, but on all goods carried by the Great Eastern, 
the Great Northern, and the Manchester, Sheffield, and Lin- 
colnshire Railway Companies. At the same meeting it was 
also suggested that a line should be constructed from Hems- 
worth to Goole, which would take the coal to the sea, and 
carry it more cheaply to London. 
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LITERATURE. 


Coal: Its History and Uses. By Professors Green, MIALL, 
Tuorrr, Rucker, and MarsHaut, of the Yorkshire 
College. Edited by Professor Thorpe. London: Macmillan 
and Co. 1878, 

(Conc.upine Norice.] 

Cuaprers III. and IV., the former on “Coal Plants,” 
or those belonging to the coal-formative period, and the 
latter on the “ Animals of the Coal Measures,” would be 
worthy of far mvure extended notice than is admissible 
within our limits, and we es them thus briefly with 
the less regret, because of all the divisions of investiga- 
tion and gen arising out of the many-sided subject 
of coal, its paleontology, whether vegetable or animal, 
is the most remote from the direct objects of the engi- 
neer. Indeed, as is the case in every other region of 
geology, paleontology is rather the pa Ae and instru- 
ment of study than geognosy itself. That of the coal 
formation, especially that of the animals found in it, is 
full of the most curious interest. The hot and humid 
air was peopled with insect life. 

“Tnsects are naturally rare in the coal measures as in 
all rocks deposited from water, but several different 
genera of orthoptera and neuroptera have been recog- 
nised. These are in most cases of curiously modern 
aspect, and agree in various minute details, such as the 
arrangement of the veins upon the wings with recent 
families. Cockroaches, termites or white ants, locusts, 
leaf insects, and May-flies have been identified. The 
existence of coleoptera and lepidoptera in the coal 
measures has been affirmed, but on slender grounds. 
Scorpions and spiders are also known.” 

Any one who has pursued the course of one of the 
minor water channels of subtropical countries, narrow, 
but sunk deep in its muddy channel, cannot fail to have 
been struck with the resemblance presented by the insect 
world which animates the overhanging forest of huge 
reeds and other moisture-loving piants to what we know 
of the insect world of the coal measures. Any one who 
forces his way, for example, through the tangled vegeta- 
tion of the muddy Anapus, in Sicily, which falls into the 
sea close to the walls of Syracuse, must be struck by 
what seems at the first glance a black butterfly, which 
flits about over bis head and _ challenges his examination 
by its strange appearance and character of flight; closely 
examined, however, it is found not to be a colwopterous 
but a neuropterous insect, with delicate wings as trans- 
parent as glass, but strengthened by strong black ribs 
or nervures spread over their surface. It is a lineal 
descendant, probably, of like insects that fluttered above 
the coal plants. 

Two able chapters follow on the chemistry of coal, by 
Professor Thorpe, the editor of the book. The first of 
these treats of the chemistry which appertains to the coal 
seam as it lies in the earth, or in the progress of its extrac- 
tion from it, and here we find all that is said about the 
Davy lamp and that evil genius of the coal-mine—fire- 
damp. We cannot spare more space than for the follow- 
ing extract, p. 193 :—“ Coal-mining, despite every care, is, 
and must in all probability continue to be, a hazardous 
oceupation ; our yearly supply of coal is attended with 
the sacrifice of a thousand lives, about a fifth of 
wnich loss is, on the average, traceable to fire-damp. 
Nevertheless the proportional loss of life in our 
collieries is much less than in other coal-producing 
countries. In Germany the loss of life in 1874 was one 
in 331, with a produce of 65,000 tons for each death ; 
during the same period our loss was one in 510, with an 
output of 133,000 tons for each death.” We must not, 
however, attribute all this advantage to superiority of 
skill on the part of British coal-working. Our coal 
seams, largely viewed, run with tolerable evenness and 
but little broken; the German coal measures lie as it 
were upon a troubled sea; the coal seams are everywhere 
in alternate sattel und mulde ; so also the seams in France 
and Belgium are everywhere disturbed, broken, and dis- 
torted to an extent unknown in our island, and it is well 
known to every colliery viewer that fire-damp is, ceteris 
paribus, the concomitant of fractured coal-seams. Art and 
good management are no doubt causes in our comparative 
immunity, but Nature, which has done so much in many 
ways for our island, has here, too, contributed her share. 
While Chapter V., as already remarked, treats of the 
chemistry of coal ca situ, Chapter VI. developes in as 
lucid and complete a manner as can well be done within 
such compression, the chemistry of coal itself after it has 
reached the surface ; and here we find well sketched all 
the chemical wonders of what is known as the “ coal-tar 
industry,” and of those marvellous colouring materials 
which, starting from benzol, aniline, “mauve,” and 
“magenta,” have now produced dyes of every colour of 
the rainbow, and of a purity and brilliancy of tint which 
warrant our anticipation that a day me discerned in 
which all natural vegetable dyes, including even indigo, 
will cease to be used, and be supplanted by colours 
derived from coal, as madder is actually being superseded 
by alizarine. 

Two more chapters follow by Professor Riicker on 
“Coal as a Source of Warmth, and Mechanical Power,” 
which are clear and well suited to make the relations 
between heat and energy more distinctly intelligible than 
they even yet are to the average run of British 
mechanicians. 

The two final Chapters, IX. and X., by Professor 
Marshall, treat of that almost oppressive problem, the 
po duration of our coal supp My, which has come to 

known as the “coal question.” The conflicting views 
which, with greater or less authority, have been in 
succession broached by Professor Jevons and others 
on_ this distracting subject, are passed in impar- 
tial review; in the end we are disposed to 
think that time alone can settle a question which 
for want of certainty of data, defies calculation ; and 
that when time, if ever, may have given utterance to 
the irreversible sentence, that our national coal-cellar is 
practically exhausted, it will probably be found that she 


will have also so altered other conditions that our British 
race may still be able to hold its own asa governing 
wer upon our globe. The tendency is natural to attri- 
ute the disastrous condition of our manufactures and 
commerce to the enhanced price of coal in 1872and 1873 
but that enhanced price was to a large extent artificial an 
due to a combination amongst colliery workers, railway 
companies, and coal dealers of all sorts to compel the 
rising price, rather than to any increased scarcity of coal, 
or expense in raising it from unprecedented depths. We 
had So avoid, however, entering upon the subject at 
the conclusion of an article already too long. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
JULY Ist. 

(Present—Sir James Convite, Sir Barnes Peacock, Sir 
Montacvue Situ, and Sir Ropert CoLiier.) 
WHITWORTH’S PATENT. 

A petition had been lodged on the part of Sir Joseph Whit- 
worth, F.R.S., for the prolongation for a further period of the 
patent granted him in November, 1865, in respect of his inven- 
tion relating to iron and steel casting. : 

Mr. Aston, Q.C., with whom was Mr. Macrory, now applied 
to their Lordships that the petition might come on for hearing 
before the long vacation and not after it, as in the ordinary course 
it would have come. The petitioner, Sir Joseph Whitworth, was 
in a delicate state of health, and would, he feared, have to be on 
the Continent, by medical advice, in November, when their 
Lordships would resume their sittings after the vacation. If the 
business before their Lordships rendered it inconvenient to grant 
an earlier hearing of the petition, they might perhaps allow Sir 
Joseph’s evidence to be taken by commission. 

Their Lorpsuips decided that if Sir Joseph Whitworth’s 
absence proved to be imperative, his evidence should be taken 
before the Registrar—Mr. Henry Reeve, C.B.—subject, of course, 
to any objection which the Attorney-General might urge. 


METFORD’S PATENT. 

A petition was presented by Mr. William Ellis Metford, C.E., 
of Elm-lane, Upper Redland, Bristol, for a prolongation of the 
»atent granted to him in September, 1865, for his invention of 
improvements in rifles and fire-arms, 

fr. Aston, Q.C., and Mr. Macrory were counsel for the 
petitioner; Mr. Gorst, Q.C., and Mr. A. L. Sarrn for the 
Attorney-General. 

The petitioner asserted in his petition that the invention was 
made after great personal application and much expense and out- 
lay, and that it was of very great utility and novelty. It related 
to an improved spiral curve in the barrel of a rifle orcannon. It 
was urged that prior to its discovery little attention had been 
paid to the true principles of the curve of a rifle, so as to meet 
the peculiar conditions required by the graduated force which 
impelled the projectile. By the invention the bullet received 
equal increments of rotation in equal times, and thus reduced to 
a minimum the tendency of “‘ stripping,” and increased in a great 
degree the power, accuracy, and rangeof therifle. The invention 
took two years to perfect, and then, again, many years to bring it 
to public notice in military and sporting circles. Since the intro- 
duction of breech-loaders, in 1871, down to the present year, with 
one exception, the Metford rifle hassecured the Duke of Cambridge’s 

rize at each Wimbledon meeting for the best shooting at the 
ongest range—1000 yards. Last year the first fifteen volunteers 
in that competition shot with the Metford rifle, and for the last 
three years it had won the Secretary of State’s prize at 900 yards, 
and Mr. Henry’s prize at 1000 yards, besides other important 
prizes. Only comparatively recently had the public and the 
trade become aware of its merits, and consequently the remunera- 
tion to the inventor had been inadequate. The Chinese Govern- 
ment were now in negotiation for a large number of these rifles. 

For the Crown the petition was not opposed, but, oa the con- 
trary, the value of the invention was admitted and attested. 

Their Lordships, in the result, decided, looking at the great 
merit and utility of the invention, to extend the patent for the 
1ifle and its machinery for a further period of seven years, on the 
usual understanding that the Crown should be at liberty to use 
the invention without the payment of any royalty or other charge, 
and with the stipulation that any person should be authorised to 
use it on payment of the royalty fixed by the patentee. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION, 
JULY Ist. 
Before Mr. Justice FRY. 
SYKES v. HOWARTH. 

This wis a patent action somewhat peculiar in its features. 
The plaintiff is the patentee of what are known as fancy rollers 
in the woollen manufacturing trade. Carding and scribbling 
machines are compound machines used by woollen manufac- 
turers, consisting of a number of rollers covered with cards or a 
sort of wire brush. Some of these rollers are ‘‘ fancy rollers.” 
Previously to the plaintiff's invention ‘fancy rollers” were 
covered all over with cards. Fancy rollers made under his 
patent are covered or ‘‘ clothed ”—as the technical term is—only 
with cards in strips llel to the axis of the roller, with spaces 
left between the cards. The beneficial effect of the spaces is to 
create a draught and to clean the cards on the other rollers, 
saving labour and doing the work of cleaning in a better manner. 
The defendant was a card maker, who had made certain cards to 

nailed on to fancy machines for a manufacturer under a con- 
tract to ‘‘clothe” such rollers. The main contest in the action 
was whether the defendant by so doing had infringed the patent, 
and that depended on a question of agency. The person, known 
in the trade as a nailer, who fastened the ‘‘ cards” on to the 
rollers, was chosen by and did his work on the premises of the 
manufacturers whose machines the defendant ‘‘ clothed,” but 
the defendant contracted to ‘‘clothe” the machines for a lump sum 
of money and paid the nailer’s wages. 

Mr. Aston, Q.C., and Mr. Macrory appeared for the plaintiff; 
Mr. Wesster, (.C., and Mr. Lawson for the defendant. 

Mr. Justice Fry held that the nailer was the agent for the 
defendant, and that consequently the defendant had infringed 
the patent, and granted an injunction to restrain further in- 
fringement.— Times. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves 5 ane oo opinions of our 


CANAL-STREET BRIDGE, WOLVERHAMPTION. 

Sir,—Your correspondent ‘‘ Inspector” is not quite right when 
he says that the Corporation upon the report of a local man 
reviewed and modified the design of this bridge. The fact is that 
the Yap exemplification in this case of the theories adopted 
by the surveyor were found to be so difficult as compared with 
the useful results, that at the surveyor’s suggestion the Corpora- 
tion assisted by local experience allowed certain modifications to 
be made. There is a point to which “‘ Inspector ” does not allude, 
but which demands attention from the profession as well as from 
manufacturers, both upon practical upon moral grounds. I 





refer to the practice which still prevails amo’ 0 engineers 
full of book knowledge but of little experience, of pin their 


specifications more rigorous in the matter of tests of quality and 
workmanship than is either necessary or can be complied with. 
In most c as in this, they are not insisted upon, but the 
engineer has the power to insist upon them, a very wide and _un- 
satisfactory door, and conscientious contractors find great diffi- 
culty in tendering under such conditions, The best and most 
experienced engineers give the simplest 

have just seen a specification which requires that rolled plates 
5ft. Gin. by 3ft. by ,4 shall bear a tensile strain of 22 tons per inch 
upon the original area and 40 tons upon the fractured area. Has 
this ever been attained? The recorded tests of Lowmoor iron do 
not approach it. I have a personal knowledge of the fact that 
plates from £6 to £84 ton have been continually accepted in 
satisfaction of specifications which impose tests that only the very 
best Staffordshire, Shropshire, or Yorkshire boiler plates could 
comply with, IBSERVER. 

Sir,—I have read with much surprise the letter ot “Inspector” 
on this — which appeared in your impression of the 27th 
instant. e leading statements in “ Inspector’s” letter are 
absolutely untrue, and necessitate my reply. 

As to the Authorship of the : On this head ‘Inspector’ 
speaks of “‘ supposed authors” and goes on to say, “I find the 
cause of this, however, is not the fault of the borough surveyor, 
in whose office it was prepared by an assistant specially engaged 
for the purpose,” no doubt meaning to convey the impression that 
I am not the author of the desigu. As author of the design 
in question, I impugn the accuracy of ‘“‘Inspector’s” state- 
ments ee to substantiate my claim as briefly as possible. 
The general plan and section of my design were submitted to, 
and approved, by the Public Works Committee on the 15th 
January, 1878, and these form two of the contract drawings. As 
there was no mechanical draughtsman in my office at this time, [ 
represented the matter to the committee, and on the 12th 
February, 1878, a resolution was passed authorising me ‘to 
employ a mechanical draughtsman for preparing the detailed 
plans for the Canal-street Bridge for about a month at wages not 
exceeding three guineas per week. is resolution refers to the 
only ‘‘assistant specially engaged for the purpose.” Further 
comment is needless. 

As to the Modification of the Design: ‘‘ Inspector” says :— 
“Upon my inspection of the bridge a few days ago I find it as 
much like the illustration in THe ENGINEER as chalk is like 
cheese, the design, as shown in THE EnGrneeR, has heel joints and 
various other attributes which the actual bridge does not 
possess.” In reply, I may say that no engineer could ge 
draw such a comparison as ‘‘Inspector” has made, for 
all the same main, cross, and intermediate girders are 
of the respective forms and dimensions, and are fixed in 
the respective positions shown on the contract drawings. 
It is true that the main girders have been built into the abut- 
ments, and that the heel joints have been suppressed; beyond 
this I certainly do not know what ‘‘ various ether attributes” 
were shown in the illustrations in THe Encinrer ‘‘ which the 
actual bridge does not possess.” Speaking further of the modifi- 
cations, * eapester ” says—‘‘ but the Corporation, after having 
approved the design and accepted tenders, actually called in a 
local man to report upon it, and, acting upon his instructions, 
modified the design accordingly.” This statement is also 
inaccurate, for the design was modified, in the particulars I have 
enumerated, by myself, and on my own individual responsibility, 
and not upon the instructions of a “‘local man,” for the simple 
reason that no one, local or stranger, has reported on the design. 

After I had made the modifications, the following resolution 
was passed by the Public Works Committee on the 23rd Decem- 
ber, 1878 :—‘* That the subject of alterations in steel joints be 
referred to Mr. Councillor J. G. Wright, with a request that he 
be good enough to report on the matter to the committee.” 

Mr. Wright is an able mechanical engineer, and a member of 
the firm of Messrs. E. T. Wright and Sons, of Monmoor Iron- 
works, and in reporting favourably of the modifications, Mr. 
Wright gave no “ instructioas,” nor was any action taken on his 
report as to the suitability of the design. 

he bridge has to accommodate the whole of the traffic to 
Wednestield and Heath Town, also to the Great Western and 
proposed Midland stations, and 1 contend that the design is adapted 
to the site, and will fully meet all the present and future require- 
ments at a reasonable cost. 

I beg to thank you in anticipation for the insertion of this 
necessarily lengthy letter. G, EAsTLAKE THOMS, 

Wolverhampton, Engineer and Surveyor to the 

July Ist. Wolverhampton Corporation. 





BULKHEAD DOORS. 

_ Sir,—Although your correspondent “Apprentice,” in his letter 
in your yesterday’s issue, appears to write more with a view of 
ridiculing my plan of closing and opening the bulkhead doors of 
steamships than with the desire of discussing its merits and 
demerits, yet I am obliged to him, as his letter gives me the 
opportunity of stating that my proposed plan has been most 
favourably received by the Admiralty, by the Committee of 
Lloyd’s Registry, and by the Marine Department of the Board 
of 'lrade. ‘‘ Apprentice” appears to be content with pointing 
out its disadvantages for use in the Royal Navy only. I have 
pleasure in saying that one of the best manufacturing firms in 
the North of England have taken up the invention, and are 
satisfied of the advantages of the system applied to merchant 
vessels also. In due course I have no doubt it will be generally 
adopted for her Majesty’s vessels, in many of which fon told 
about sixty such doors are used. ‘‘ Apprentice” is quite correct 
in stating that where a compartment or a gun overhead interferes 
with the suspending rod being carried direct up to the main deck, 
a series of bevel cog-wheels are now used. This is a most objec- 
tionable —— in my opinion, as it not only entails great 
expense, but also in case of a shot or splinter striking the gear it 
would most probably be rendered unworkable, and the door could 
not then be closed. To meet such cases I further propose to 
dispense with the sustaining rod altogether, and to balance the 
door in the same manner in which a window is hung, and to keep 
it note ay closed except when it is necessary for anyone to pass 
through. This plan entirely obviates the danger which so often 
arises to iron vessels when after collision it is found impossible 
to close the bulkhead doors, owing to the imperfect working of 
the gear hitherto employed, and it at once disposes of ‘‘ Appren- 
tice’s” statement regarding the increased cost of my arrange- 
ment. I believe that the present system of working the doors 
from the upper deck arose entirely from the great difficulty and 
delay experienced in shutting them, owing to the corrosion which 
continually occurs where the screw and nut are used, especially 
when they are exposed to wet and dust. My plan of balancing 
them will I think, render unnecessary the connection with the 
deck, and being entirely below the water level, will insure 
safety from shot or shell. The only reasonable objection that 
has yet been mentioned to me against this plan is that in case of 
the bulkhead being twisted, say through collision, the power of a 
screw might be required to force the door down. I hold that the 
same force which ds the bulkhead would most likely render 
the present Admiralty system of cog-wheels unworkable, so that 
the doors could be moved neither up nor down. This objection 
could be tenable only in case of collision occurring whilst a man 
was passing through the door, at any other time it would be shut. 

I believe that in oo ees erred with the many elaborate plans 
—including the use of hy Iraulic gear—for closing these doors, the 


idea of keeping them closed, instead of open as at present, has 
hitherto been altogether overlooked, and I have no hesitation in 
saying that had my system been adopted on board the ironclads 
Vi and Grosser Kiirfurst, as well as in the case of many 
m ant steamers, very many valuable lives also would have 
been saved. 





CHaries R, Srey. 


Sunderland, June 28th. 
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THE R.A.S. SHOW AT KILBURN—14-H.P. ENGINE. 


THE READING IRONWORKS COMPANY, READING, ENGINEERS, 
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WE illustrate above a simple horizontal engine constructed | Reading, Berks, formerly Messrs. Barrett, Exall, and | when fitted with expansion gear. We have referred more 
for the Admiralty by the Reading Ironworks Company, | Andrewes. The engine is of a type much used by millers | fully to this engine at page 3. wane 











THE RAS. SHOW AT KILBURN—TRACTION ENGINE, 1860. 


MESSRS. AVELING AND PORTER, ROCHESTER, KENT, ENGINEERS.,! 





a 









We illustrate above one of the first traction engines ever — along a road, when they were afterwards employed to _ objection to it was that when an engine has to be adjusted in 
built by Messrs. Aveling and Porter, of Rochester. It was w carts which did not push. In the engine shown the position, as for driving a thrashing machine, it must be 
constructed in 1860, and is exhibited in the museum at | shafts are retained, an iron is fastened across them, and in ‘‘ locked” round in a very small space. The fore carriage 
Kilburn. The principal features of the engine will be readily | this is a hole in which turns the shank of the fork in which | can thus be locked round while the engine is standing still 
understood. Not the least interesting point about it is the | is placed the disc steering wheel. The steersman sat ona with the modern steering gear used bs Messrs. Fowler and 
improved steering gear, subsequently made the subject of a | board nailed across the shafts, near the smoke box. Engines Co., Charles Burrell and Sons, or Messrs, Clayton and 
patent. In the youth of traction engines they were always | were steered in this way with the — ease, but the Shuttleworth, which could not properly be done with the 
ag with shafts and steered by a horse, and strange tales | arrangement was not satisfactory for going round sharp | steering arrangement of 1860, which only acted when the 
ve been told of the behaviour of horses sionatcuialt to be 





corners and has been disused for some years. The great | engine was in motion, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*.* It has come to our notice that some applicants to the Patent 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
tnstead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of turning to those pages and fading the numbers of the Specijfi- 





cation. | 
Grants and Dates of Provisional Protection for Six Months. 
2219. Composition for Dyeinc WooL, W. R. Lake, South ton-buildi 





eal 


London.—A communication from V. Ducancel, Reims, France. 
2221. Hyprautic Apparatus, J. Hardinge, New Bridge-street, Black- 
rs, London.—A communication from D. J. D. Romera, Madrid, 


Spain. 

2233. Sewine Macurnes, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from 'T. W. Morrison and E. A. Wilkinson, Newark, 
New Jersey, U.S. 

2225. Dyremne Woot, A. W. Suter, Powell-road, Clapton, London.—Acom- 
— from P. Marcellin, Dieulefit, Drome, France.—4th June, 

879. 

2229. AERIAL Navication, E. A. Pearse, Downend, Bristol. 

2231. IncrREastnc the Incemix ATING Pow ER of LAMPS and Burners, F. 
Siemens, D en. 

2233. PREVENTING Fraup of ConpucTors on Tramways, &c., W. R. Lake, 
Southampton-buildings, London.—A communication from W. F. Ebbs, 
Buffalo, New York, U.S. 

2235. BRAKES, A Taylor, Farnworth, Lancashire.—5th June, 1879. 

2237. COVERINGS or | oem for HEaTep and CoLp Surraces, J. Bell, 

Southwark, Surre: 

2229. CHAIN tava Cooruasen, E. W. And Washi U.S. 
munication from A. A. Schenck, Hoosick Falls, Nee York, US. 

2241. Suaprine the Mourns of BorTLes, &c., J. Wilkinson, Beech Villa, 
Swinton, York. 

2243. DEPHOSPHORATING, &c., Fusep Sree, &c., F. C. Glaser, Linden- 
strasse, Berlin.—A communication from’ F. Wiirtenberger, Ruhrort, 
Germany. 

7. Steam Borcers, T. Lancaster, Liverpool. 

. Punerurine Paper, L. Simon, Nottingham.—6th June, 1879. 

Wixpow Sasses, G. H , Brixton, Surrey. 

2255. Dressrnc Fioor, &c., J. Thornton, Worksop. 


= 


2257. ATTACHING HaNDLEs to CaRRiaGE, &c., Doors, F. Davies, Birming- 
ham. 


—A com- 








2259. SCREENING or Sirtinc Grarn or Seeps, 8. Handscombe and J. Greig, 
Melbourne, Royston, Cambridge. 

2261. Fountain PENHOLDERS, R. Spear, South-place, Finsbury, 3 

2263. Reevutatinc DravcntT in Steam Borter Furnaces, H. Lake, 
Southampton-buildings, London.—A communication from D.C. jicellenm? 
Detroit, Michigan, U.8 —7th June, 1879. 

2267. ILLuMiNaTING by Evecrriciry, G. Grout, aneingny -grove, Hornsey, 
™ Londen, and R. Sennett, Blackfriars-road, Surre 

2260. VENTILATORS, E. P. Alexander, Southampton buildings, London.— 
A communication from G. R. Buffham, Brooklyn, U.S. 

271. Pristinc DeEsicNs on Continuous TEXTILE Mareriars, E. G. 
Brewer, Chancery-lane, London.— A communication from J. P. Janard 
and L. Guillot, Paris. 

=. _ DRAULIC Lirts, 8. Duer, Westminster-chambers, Victoria-street, 

ndon. 

2275. Takrinc Sounprncs for Navicatine, &c., Purposes, T. Basnett, 
L > 

2277. Warprnc or Beaminc Macuines, W. Rossetter, Manchester. 

2979 9. Dreporne or Excavatine, R. B. Buckley, Westminster-chambers, 
London.—A communication from C. Fouracres, Dehree on Sone, Shaha- 
bad, Bengal.—9th June, 1879. 

1073. Recistertnc Deeps, ioe .» T. A. Dillon, Lower Ormond-street, 
Dublin.—18th March, 1879 

1337. MounTING ScREWw PROPELLERS, H. B. Young, Greenwich, Kent.— 
4th April, 1879. 

1795. Blank Cueqves, A. M. Clark, Chancery-lane, London.—A commu- 
nication from G. C. McEwen, New York, of S.—tth May, 1879. 

1833. Treatinec Cast Metat, J. H. Johnson, Lincoln’s-inn- “fields, London. 

—A communication from A. Ponsard, Paris.—8th May, 1879. 

2033. Sicwauioxc, H. H. Lake, Southampton- buildings, London.—A com- 
munication from “eo Timokhovitch, Russia.—2lst May, 1879. 

2050. SeParaTtnc Ores, O. G. Bolitho, Gort, Galway, Ireland.— 
1879. 

2053. Metatiic Fences, P. M. Justice, Southampton-buildings, London. 
—A communication from the Washburn and Moen Manufacturing Com- 

pany, Worcester, U.S.—23rd May, 1879. 

2073. HyprocarBon Encises, W. Foulis, Glasgow, Lanarkshire. —24th 
May, 1879. 

2085. PERMANENT Way, J. Livesey and A. J. D. Cameron, Victoria-cham- 
bers, London.—26th "May, 1879. 

2107. TreaTinc New Mik, A. E. Odenwaldt, Lower Clapton, London.— 
27th May, 1879. 

2129, TwisTINc Frames, J. Barbour, Belfast.—A communication from A. 
Coulter, Riga —28th May, 1879. 

2183. Pie Fasrics, G. W. von Nawrocki, Leipzigerstrasse, Berlin.— 
communication from G. Juél, Wurzen, Germany. 

2195. Pumprvc Enoines, A. Krank, "Moreton- ‘terrace, 
June, 1879. 

2216. Sprincs for Doors, W. Shuff, Bath. 

2217. Fioor-cioth, F. Walton, Heatham House, Twickenham. 

2218. Fitters, H. Harris, Hackney, London. 

20. Curtryc-Boarps, &c., 8S. H. Hodges, Bristol. 

222, Ovens and FURNACES, W. A. Barlow, St. Paul’s-churchyard, Lon- 
don.—A ccmmunication from E. Tavernier, Paris. 

2226. Mowrxe and Reapinc Macutyes, W. L. Wise, Whitchall-place, 
} ton —— ye — A communication from E. R. Whitney, Montreal. —4th 

une, 1879. 
2232. Buryers for Lamps, W. R. Lake, Southampton-buildings, London. 
—'s communication from the Manhattan Burner Company, New York, 
U.8.—ith June, 1879. 

2238. Tre ANSMITTING, &C., 
London. 

2240. Kins, E. Schultz, Franzésischestrasse, Berlin.—A communication 
from A. Fach and R. Fach, Wiesbaden, Germany. 

2242. Looms for Weavine, E. Knowles and J. Whyte, Gomersal, and H. 
Harrison, Blackburn. 

2246. SreaM-STEERING Enctnes, J. H. Wilson, Liverpool. 

2248. OPERATING MACHINERY from the Rtsz and Fat of Tipes or WATER 
Levets, G. Allix, Church-terrace, Cubitt’s Town, London.—6th June, 
1879. 

2252. Anti-Macassars, J. J. P. O'Sullivan, Cork. 

2253. ARTIFICIAL LEATHER, 2 Thompson, High Holborn, London.— A 
communication from C. Btierlin, Paris. 

2256. Corrine, &c., MANUSCRIPTS, P. G. Rosefield, New York, U.S. 

2960. Ratsinc SUNKEN Vesse_s, W. Coppin, Camberwell New- road, Surrey. 

2262. Dyeixc PaTTpRns or Ficures on SiLk, &c., W. R. Lake, South- 
ampton-buildings, London.—A communication from A. Larger and F. 
Gantzer, Puteaux, France.—7th June, 1879. 

2265. MaKING CoLoUrED, &c., Pristep Papers, &c., J. Jeffs, Hanover- 
street, Islington, London. 

2266, BLastinc or Expiosive Compounps, W. P. Thompson, High 
Holborn, London.—A communication from C. Felhoen, New York, U.S. 

2268. SicNaLLine, C. O. Ramstedt, Vharing-cross Hotel, London. 

2270. Screw Prope.iers, G. J. Stevens and J. 8. Smith, Sieckmens street, 
Borough, Surrey. 

2274. ROLLiNc Miits, L. B. Fiechter, Liverpool.—A communication from 
J. F. Langmesser, ec. 

2276. a Yarn or Tureap, W. W. Schofield and J. F . Sawer, 
Salford. 

2280. PROPELLING Vessets, A. M. Clark, Chancery-lane, London.—A 
communication from J. L. Nevers, Pass Christian, Harrison.—2nd June, 
1879. 

2282. Iron and Steet Forornes, G. Ratliffe, Liverpool. 
— Sream Pumps, J. Wolstenholme, Radcliffe. 

sa08 Os and TARS, H. Aitken, Falkirk. 

2285. Wicks for O11 Lamps, J. Freeman, Canonbury Lodge, Canonbury, 
and A. E. Webb, Culford- ‘road, Kingsland, London. 

2286. Coatine the Borroms of "Surps, T. Wilson and W. H. Wilson, 
Liverpool. 

2287. CHANNELLING or QUARRYING Stoner, A. M. Clark, al -lane, 
London.—A communication from G. Wineqz, Paris, France. 

— Curtinec Mirres, 8. Dowson, Great Driffield. 

Preservine Butrer, &c., G. Bischof, Hart-street, Bloomsbury, 


viene 

2291. GAS-BURNER, M. M. Franzini, Regent-street, London. 

. ReaPinc and Mow1ne MACHINES, P.C. Evans, Brimscombe, and 

H. J. H. King, Newmarket. 

2293. Manure, L. McIntyre, Glasgow. 

2294. Printixnc Macuines, E. G. Brewer, Chancery-lane, London.—A com- 
munication from J. Wirth, Paris. 

2295. Lixo.er, R. Pummerer, Linz, Austria. 

2296. Cases or Recrptactrs for Music, &c., W. Thomas, Lavender-hill, 


> 


22nd May, 


Pimlico. — 3rd 





Sienats, &c., J. 8. Starnes, Broad-street, Ratcliffe, 





a Segue Vatves, T. Lee, Nottingham, and J. W. Jones, Holloway, 
aa, come for Weavinc, H. Woodward, Prestley-road Mill, Maccles- 


eam. intents Ax.e-boxes, K. 8. Austin, Cuato-street, Birmingham, 
Warwick. 

2300. Marts, G. E. Mewis, Birmi: 

2301. ELecrric LicutTiNo,. R. eS... Princes-street, Surrey. 

2302. TaBLes, &c., T. Mcllroy, ham-street, London. 

2303. EXPANSION VaLves, A. M. Clark, Chancery- -lane, London.—A com- 
munication from A. Bretonneau, Paris, 
2304. Revoivine VeNTILATORs, J. Rothwell, Farnworth. 

2305. Reeviatine Gas Taps, J. C. Ainsworth, Bury, and R. K. Roberts, 
Tottington.—1l0th June, 1879. 

2306. WaTeRcLosets, A. G. Sutherland, Leith. 

2307. Ikon and Steet SLeEPers, W. D. Jones, Harborne. 

2309. Weavine, W. L. Ellis and §. A. Ellis, Dudley-hill, near Bradford, 
Yorkshire. 

2311. IMPERMEABLE LeatHEeR, W. R. Lake, Seen eadiag, 
London.—A communication from F. Jayet, Nimes (Gard), France. 

2312. CuuRNs, F. Grosvenor, Glasgow. 

2313. SHRAPNELS and Distance Fuses, E. G. Brewer, Chancery-lane, 
Londop.- A communication from G. H. Berdan, U. 

2314. Purtrication of Cast Iron, A. Nobel, Westminster Palace Hotel, 
Westminster. 

2315. SuHurt Covars, F, Jaques, Brixton-road, Surrey. 

2317. Puncrurine, &c., Mareriats, C. F. Heinrichs, Guildford-street, 

ussell-square, London. 

2318. Gas, R. Wild, Rochdale. 

2319. , WATERPROOFING TEXTILE Fabrics, W. J. 
London. 

2321. Propuction and Reoutation of Evecrriciry, J. D. 
Mount-street, Charlton.—11th June, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
2410. Puriryinc, &c., Crupe Perroeum and other Oris, H. F. Howell, 
Sarnia,—18th June, 1879. 
2416. Boats or VESSELS, B. J. B. Mills, Southampton- wuthdings, London. 
—A communication from H. Satre, Ly ‘ons.—1Sta June, 1879. 
2436. Continvous RoLuinG MiLxs, 8. P. M. Tasker, Philadelphia.—19th 
June, 1879. 
= — JouRNAL Boxes, 8. P. M. Tasker, Philadelphia.—19ch 
une, 1879 
2454. Varnisu, R. E. Goolden and A. Mackay, Hackney, London.—20th 
June, 1879. 


Almond, Little Britain, 


F. Andrews, 








Patents on which the Stamp Duty of £50 has been Paid: 

2587. Prorectine Bricks on the Hack or Dryinc Grounp, W. Kemsley, 
Borden.—23rd June, 1876. 

2593. Lapres’ Dress Suspenpers, A. L. Fyfe, Aldersgate-street, London. 

—223rd June, 1876. 

2600. Press for Book and WAL Paper Pristine, F. Tilgmann, Helsing- 
fors, Finland.—23rd June, 1876. 

2607. DriLiinc and Borise Rock, J. Vivian, King-street, Whitehaven.— 
—24th June, 1876. 

2605. LowERinc, &c., Surps, G. G. Lawrence, Newport, Fife, N.B.—24th 
June, 1876. 

2612. Carpinc Enorves, J. H. Kenyon and J. Kenyon, Blackburn.— 
June, 1876. 

2632. Tix, TeRNE, and Meta. Prares, &c., R. J.{Hutchings, Treforest. 
— 26th June, 1576. 

2700. Currinc ArtacuMeEnts for Sewinc Macuryes, L. L. Barber, Boston. 


—30th June, 1876. 
R. Lake, Southampton-buildings, 


2752. Drivinc Cuarss, W. 
5th July, 1876. 

2791. Locmmseres Enornes, D. Greig, Leeds, —8th July 1876 

7—~. Rovine, &c., Fisrous Susstances, W. Whiteley, Lockwood. 

une, 1876. 
2630. BLoop ALBUMEN, T. ‘Kingzett, Shaftesbury-terrace, Warwick- 
» Kensington, ane M. Zingler, Buckland-terrace, Belsize Park.— 

26th June, 1876. 

2653. Workinc Drawines, &c., H. Batchelor and T. C. Batchelor, Cardiff. 
—27th June, 1876. 

2669. Repuctinc Crereats, &c., to Powper, W. R. Lake, Southampton- 
buildings, London.—28th June, 1876. 

2672. Lamps, W. R. Lake, Southampton-buildings, London.— 
1876. 

-- Treatinc Woop, &c., E. T. Hughes, Chancery-lane, London.—27th 

une, 1876. 

2663. Hyprav.ic Presses, R. Wilson, Patricroft.— 28th June, 1876. 

2613. Binpinc Yarn, E. P. H. Vaughan, F.C.8., Chancery-lane, London. 
—28th June, 1876. 

2702. ScREw-THREADING Rops and Botts, A. M. Clark, Chancery-lane, 
London.—30th June, 1876. 

2794. nme Hammers, &c., D. Longworth, Birmingham.—sth July, 


24th 


London.— 





—26th 


28th June, 


2670. "Sunoars of Sewrnc Macurnes, W. R. Lake, Southampton-buldings, 
London.—28th June, 1876. 

2695. Raisinc SUNKEN Vessets, P, W. Davis, Frith-street, Soho, London. 
—30th June, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
2095. Looms, 8. Holdsworth, Durham.—1lth July, 1872 





Notices of Intention to Proceed with Patents. 


701. Sotrrarres and Stups, FP. McIlvenna, Wood-street, Liverpool. 

704. PortTLanp Cement, E. J. Atkinson, Fenchurch-street, London.—21st 
February, 1879. 

717. Moisrenia, &c., Ark, J. C. Mewburn, Flect-street, London.—A com- 
munication from P. P. von Theinburg. 

730. Fotpinc and Deiverinc Parser, T. G. Dawson and J. Dawson, Otley. 
— 22nd February, 1879. 

733. Openine, &c., Wixpows, ‘M. McCallum, J. McCallum, and D. 
McCallum, Fort William, Inverness. 

738. CHEMICALLY PREPARED Paper, &c., W. R. Lake, Southampton-build- 
ate London.—A communication from J. Torrey. 2th Febr uary, 1879. 
55. Mounpine, H. J. Haddan, Strand, London. —A communication from 
gh Jager. 

756. ew, &c., METALLic Stapves, &c., H. J. Haddan, Strand, Lon- 
don.—A communication from G. W. McGill. 

757. Motors, H. J. Haddan, Strand, London.—A communication from E. 
Molera and J. Cebrian. 

758. Sprinnine, J. W. Wattles, Massachusetts, U.S 

765. SECURING Liqueur, M. Chapman, Charterhouse- buildings, Goswell- 
road, London. 

a IMPLEMESTS for Harrowrne and Cutrivatine Lanp, J. E. Phillips, 

erby. 

Hyprocarson Lamp Borers, B. G. Hall, Wood Farm, Worcester. 
—25th February, 1879. 

772. SmoorH-BorE CaRTRIDGE SHor Revoiver, W. P. See High 
Holborn, London.—A communication from W. C. 

776. Makino Cicarettes, R. Gottheil, Leipzigerstrasse, Berlin. —A com- 
munication from H. Gerike. 

782. Sawine Woop, J. Smith, Rochdale. 

785. Buttons, R. Gotttheil, Leipzigerstrasse, Berlin.—A communication 
from G. E. Stadtvoigt. 

786. Mepicrnat Ruvears, J. W. Swan and B. 8. Proctor, Newcastle-on- 


Tyne. 

787. Curtixe Fasrics, &c., J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from J. Crotte.—26th February, 1879. 

796. Srorinc, &c., Morive Power, E. H. Leveaux, Hampton Wick, 
London. 

800. SirTine or Screentne, J. T. Parlour, Southampt Lon- 
don.—27th February, 1879. 

805. MAGNETO-ELECTRIC APPARATU: s, W. P. Thompson, High Holborn, Lon- 
don.—A communication from W. W. Gary. 

809. —— FACTURE of Breap, W. J. Hillyer and J. James, Saint Phillips, 


thildi 
(sd) 





810. women and Axes, J. Bernard, Pocock-street, Surrey. 
814. — PRECIPITATED, &c., ‘PHOSPHATES, L. W. Beck, Antwerp, 


$15. Guansniune Sucar, W. R. Lake, Southampton-buildings, London.— 
A communication from R. Frémaux. 
=> Rock Tunne.uine, H. N. Penrice, Hatfield, Herts.—28th February, 


844. nae Power Exctnes, H. Davey, Clarendon-road, Leeds.—3rd 
March, 1879. 

857. Fee APPARATUS for STEAM Borters, A. Thomson, Southampton. 

860. Lintnc Guns, W. Palliser, Earl’s-court-square, Kensington, London. 
—4th March, 1879. 

896. CLeanine CuimyeEYs, W. Ross, Lamont-road, Chelsea. 

898. Brrp-caces, A. M. Clark, Chancery-lane, London.—A communica- 
tion from O. W. Taft.—6th March, — 

900. Skinvine Boor Uppers, W. Douglas, Redcross-street, Bristol. 

912. Craps, &c., 8. Howard, Card —Tth March, 1879. 

922. Gearine for STEERING SuIPs, F. Bradley, Kidderminster, and E. 
Latham, Birkenhead, go —8th March, 1879. 

963. Lame SUSPENSIONS, A. M. Clark, cery-lane, London.—A com- 

municatien frem Q. Falbe. hax March, 1878. 





1144. Sarery Prvs, A. M. Clark, Chancery-lano, London.—A communica- 
tion from E. Baillett.—2lst March, 1879. 

1212. PLovaus, G. Reid, Woodside, N.B,— 

1422. Coryine, &c., ENGRAV ED PLAT®s, 
beading, London.—A communication from E, Jannin,— 
879. 

1654. Hermeticar Cask, P. M. Justice, Southampton-buildings, London. 
—A communication from E. Ritter.—28th Apr i/,1879. 

18138, Execrric Tyre Printina TeLecrarn Apparatus, G, 
Bremen,—7th May, 1879. 

1833. Cast MetaL, J. H. Johnson, Lincoln s-inn-fields, London.—A com- 
munication from A. Ponsard.—sth May, 1879. 

1892. Raitway Brakes, J. C, Park, Bow, London, and F. W. Webb, Crewe 
—13th May, 1879. 

1970. Porirication of Cop-Liver Oi, J. Fordred, Tottenham, London, 
—16th May, 1879. 

2001. Looms, S. Hopkinson, Penwortham, W. Hopkins and T. Martin, 
Farrington. 

2002. Cubamino Boors and Suors, T. Bradford, Manchester.—20th May, 
1879. 

2027. Rarbway CoUPLINGS, | H. T. Edwards, Cannon-street, London.—A 
communication from E. G. Sheward.—2lst May, 1579. 

2050. SerparaTinG Ores, O. “a Bolitho, Gort.—22nd May, 1879. 

2055. RatLway SLeerers, &c., W. Brown, Smethwick 

2060. ELecrric Licutine, A. F. Blandy, -arliament-street, Westminster. 

2064. Kwitrep Suirrs, &c., R. J. Sargent, Leicester.—23rd May, 1879. 

2076. Iron and Sree., 8. R. Smyth, Haworth’s-buildings, Cross-strect, 
London.—24th May, 1879. 

2120. Finrerinc Saccnarine, &c., W. P. Thompson, High Holborn 
London.—A communication from G. C, W. Belcher,—28th May, 1879. 
2136. Bertus or Cors, R. Gillies, High Holborn, London,—29th May, 

1879. 


7th ‘re. gy 
R. Lake, Southampton- 
9th April, 


J. Droste, 


2165. TREATING BLADDERS of Animas, H. M. Todd, Langroyd, Upper 
Tooting, Surrey.—A communication from A. J, Jolissuint-Vontche 
—3lst , hy 1879. 

2193. Morive-rower Enoing, F. Hurd, Wakefield. 


2200. Knrrrep Faprics, J. Kiddier, J. Kiddier, J. W. Kiddier, and H. 
Kiddier, Nottingham.—3rd June, 1879. 

2226. Mowinc and Reaping Machines, W. L. Wise, Whitehall-place, 
Westminster.—A communication from E. R. Whitney.—4th June, 1879. 

2232. Burners and Cuimneys for Lamps, W. R. lake, Southampton- 
buildings London.—A communication from Manhattan Burner Vom- 
pany.— 5th June, 1879. 

2253. ArtiFiciaL Leatuer, W. P. Thompson, High Holborn, London.—A 
communication from M. C. Stierlin. 

2262. Dygine, W. R. Lake, Southampton-buildings, London.—A com- 
munication from A. Larger and F. Gantzer.—7th June, 1879. 

2268. SigNaLuinc, C. O. Ramstedt, Charing-cross Hotel, London.—9th 
June, 1879. 

2291. Gas Burner, M.M. Franzini, Regent-street, Londor 

2297. Sarery Va.ves, T. Lee, Nottingham, and J. W. , Holloway, 
London. 

2298. Looms, H. Woodward, Prestbury-road Mill, Macclesfield. 

2301. ELecrric-Licutine, KR. Werdermann, Princes-street, Surrey. 

2304. Revotvisc VenNtiLtators, J. Rothwell, Farnworth,—1l0ti 


June, 


1879. 

2317. Puncrurine or PeRroRATING Marenria.s, C, F. Heinrichs, Guildford- 
street, Russell-square, London.—11th June, 1879. 

2416. Boats, B. J. B. Mills, Southampton-buildings, London.—A com- 
munication from H.Satre.—18th June, 1879. 

2436. Coniinvovus Ro.uiise MILLs, 8. P. M. ‘Tasker, Philadelphia, U.S. 

2437. ANTI-FRICTION JOURNAL Boxes, 8, P. M. Tasker, Philadelphia, U.S. 
19th June, 1879. 

2454. Varnisu, R. E. Goolden and A. Mackay, Hackney, 
June, 1879. 


London, —20th 


ons having an interest in opposing any one of such applications 
shout leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
it Jun y © 28th, 1879. , 


4015, 6d.; 4045, 4d.; 4008, 4d.; 4143, 6d.; 4264, 1s.; 4311, 2d.; 4330, 6d.; 
4422, Is od.; 4432, td; 4454, éd.; 4455, 8d.; 4465, 8d.; 4494, 6d.; 4523, 6d.; 
4527, 6d.; 4534, &d.; 4539, 8d.; 4045, 4d.; 4595, 10d.; ” 4601, 6d.; 4608, 6d.; 
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3968. Buttons, C. Cawley and BE. 8. Norcombe.—Dated 9th October, 1878. 
6d. 

A taper hole is made through the centre of the button, and a horizontal 
hole cuts this at right angles. A piece of wire is placed in the horizontal 
hole and bent downwards into the taper hole so as to form a loop or 
shank, at the same time securing the wire in position. 

4074. Inperinitety Divipinc Evecrric Currents, A. Arnaud.—Dated 
14th October, 1878. (Void.) 2d. 

One conductor is in direct communication with the positive pole of the 
battery, and the other is also in communication with this pole by the 
intermediacy of the work to be executed by each of the sections of the 
circuit. The current thus passes from the positive conductor through the 
work to the end of the second conductor, which is in direct communica- 
ticn with the negative pole of the battery. 

4194. Srorrers ror Borrtues, &c., B. Haigh.— Dated 21st October, 1878. 
6d, 


A tube with an internal screw is fitted into the neck of the bottle, and 
receives a tube with a plug at the base, so that by turning the inner ‘tube 
the plug is either caused to bear against the base of the first tube and 
close the opening or move downwards, thus uncovering the base of the 
tube and diowine the contents of the bottle to be poured out. 

4265. Bicycies, &c., G Singer.—Dated 24th October, 1878. 6d. 
Power is transmitted to the driving wheel by a lever pivotted to the 
rank pin and connected with the fork by a rod, the other end carrying 
the he pedal and being behind the centre of the wheel, so that the rider sits 
in a line with the pedal. 
4352. Gas Vatves, &c., S. Cutler.—Dated 28th October, 1878.—(Vord.) 2d. 

‘A hollow vessel is closed on all sides, and has — from its bottom as 
many pipes as there are inlets to the valve, extending to half the height of 
the vessel, and connected at their lower portions to the mains over which 
the valves have control. Each pipe is covered by a bell or cylinder closed 
at top and capable of being raised above the mouth of the pipe. Each bell 
has Seatauad tat, by means of which the bells can be raised or lowered soas 
to cover or uncover the pipe to which it is affixed, the edges of the bell, 
when the pipe is closed, dipping into a liquid contained in the hollow 

vessel. 


43°73. Procurine RoraTino Mititary GUNS AND OTHER INTERMEDIATE 
a Rotter Beakinos, J. Watkins,—Dated 30th October, 

1878. 
This relates to improvements on patent sealed 6th October, 1877, and 
he tion of a series of perforated revolving or rotary 





wane e collars, liars, plates, or flanges in conjunction with a series of guns or 

barrels, and other rollers being applied to the external diameter of a 

heavy or light gun, which forms the axis upon which a series of military 

guns are placed to revolve round the barrel in the form of a compound 

roller rod. 

4398. Automatic Stoxina Furnaces, &c., J. Auld.—Dated 31st October, 
8d. 


1878. 
The furnace bars are ed so as to rise and fall in alternate sets 
intermittently, over two slowly rocking or goey A transverse shafts, 
one under the inner or back end of the bars, and the other under the 





Juty 4, 1879. 


THE ENGINEER. 
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outer end, posteretly made to project in front of the furnace and end of 
the boiler, below the Seating beapes made with strong end frames and a 
sliding inner front door and front plate, the fuel being fed over the front 
nd of the bars by 9 rachonoenting feed in cross plate frame, worked by 
the rods, which actuate one set of bars. 
4410. Marine Sream Enoines, 2. Lindon and W. Russell.—Dated 31st 
October, 1878. 6d. 

In single marine steam screw engines of the compound type three 
cylinders are used, one high-pressure and two low, the steam in the 
former being not less than 100 1b, on the square inch, and expanding into 
the low-pr © cylind The cylind are placed vertically, the low- 
wressure below and the yy gene above and centrally between the 
ormer. The piston rods of the lower | aggre cylinders work through 
the upper covers, and are ted toa crosshead, also con- 
nec to the rod of the high- ure cylinder. Two sets of cylinders 
arranged as described are employed to form a pair of engines, the two 
upper cylinders being fitted with Corliss valves, and the lower cylinders 
with ordinary slide valves. 


4450. werk A, Harman.—Dated 4th November, 1878.—( Not proceeded 
with.) 2d. 

This consists in applying to each end of the supporting tray a spiral or 
other spring to act as a clip. 

4456. AprpaRaTus FoR Propvucinc, MAINTAINING, AND SUBDIVIDING 
Execrric Licut, F, H. W. Higgins.—Dated 4th November, 1878. 

A carbon stick placed in a hollow tube is caused to rise by means of a 
mercury bath in which the tube is plunged, and so bring the upper end 
in contact with a plate of somewhat highly resistant carbon, The 
current flows from the vessel containing the mercury through the carbon 
stick to the carbon plate. 


4457. Power Hammers, G. Glossop.—Dated 4th November, 1878. 6d. 

The hammer is driven by a belt or similar means, and consists of a 
frame with slides in which the tup works. The tup is lifted by a lever 
working on a fulcrum and actuated by a cam on the driving shaft. The 
end of the lever works in a slot in the tup, and is shaped so that the 
lifting action is always in a vertical line through the centre of the tup. 
To assist the quick return or fall of the hammer a 5) placed 
between the top of the tup and the frame. The variation in the force of 
the blow is accomplished by a friction strip, which is pressed against the 
side of the tup. 

4458. Bepsreavs, W. Pratt.—Dated 4th November, 1878. 4d. 

The half tester and head portion of the bed is made of wood, whilst 
the foot is of metal; the sides are composed of wood and metal combined, 
wood where it is necessary to attach hangings or draperies, and metal at 
the jointing together of the structure, thus giving lightness and rigidity. 
44509. Apraratus ror Seraratinc Fivuips or Dirrerent Sreciric 

Gravities, G. de Laval.—Dated 4th November, 1878. 6d. 

A cylindric i chamber is caused to rotate, so that when the compound 
fluid is introduced it is caused to separate by the yual centrif 
force imparted to the fluids of different gravities, thereby causing the 
heavier to tend towards the outer portion of the chamber, while the 
lighter is forced to remain near the centre. A uniform motion is then 
maintained, and more fluid poured into the chamber, when the heavier 
portion commences to rise through a curved tube and ann space, and 
overtlow into a vessel below the cylindrical chamber, while the lighter 
fluid rises and overtiows into a vessel above the cylindrical chamber. 
4460. Pristine Macuives, W. L. Wise.—Dated 4th November, 1878.—(A 

communication.) td. 

The table carrying the printing stone or forme is supported at its four 
corners by four adjusting screws carried in screwed bushes, each pro- 
vided with a worm-wheel —- aworm. The four worms are on 
two shafts, geared to a third shaft suitably actuated so that the four 
bushes are operated simultaneously in order to raise or lower the screws 
with the table carrying the stone or forme. The lower end of each screw 
is furnished with a pawl and ratchet, by which it can be separately 
operated to adjust the level .f the stone or forme. The distributing 
rollers are mounted above and so as to rest upon the inking rollers, which 
have an endwise to-and-fro movement over the stone or forme; but the 
distributing rollers have not such a movement. The inking rollers are 
raised and lowered by a combination of rods and cranks actuated by the 
lever for stopping and starting the machine. The proper travel of the 
rollers supporting the carriage, which carries the table containing the 
stone or forme, is insured by spur teeth at the ends of the rollers or on 
the same axis, engaging in a rack fixed in the line of their travel. 

4461. Pires on Tupes, W. 2. Lake.—Dated 5th November, 1878.—(A com- 
munication) 8d. 

The pipe is lined with an interior coating of any suitable substance by 
placing it on a base and then introducing the subst to line the pipe. 
A plunger equal in diameter to the interior of the pipe when lined is 
then inserted and forced to the bottom, thus causing the substance for 
the lining to rise and fill up the space between the plunger and pipe. 
When set the plunger is withdrawn. 


4462. Propuction or Evecrric Liont, H. L. Thonson.—Dated 5th Novem- 
ber, 1878.—( Not proceeded with.) 2d. 

In order to divide the electric current so as to enable several lamps to be 
worked by the same current, such current is sent alternately to each of the 
lamps in succession for a very brief interval of time, so that each lamp 
receives the current a sufficient number of times per sccond to render the 
light produced by it apparently continuous. 

4463. Fastexino Butrons, A. Serraillier.—Dated 5th November, 1878.— 
(Not proceeded with.) 4d. 

The shank is passed through the cluth or other material, and its end 
passed into a metal socket, formed with a thin metallic diaphragm, 
which the shank forces inwards until a shoulder on the shank 
the diaphragm, which then closes on the shank and secures it in position. 


4464. Arriyixe Raitway Brakes, F. B. Bulkeley.—Dated 5th November, 
1878.—( Not proceeded with.) 2d. 

An electrical generator _placed near the engine sends a current 
through a conductor from one end of the train to the other, and by 
means of electro-magnets and armatures the brake blocks are applied. 
4466 DisrriputTinc Evecrricity ror THE Propuctrion or ELEctrric 

Lignts, C, Stewart. —Dated 5th November, 1878. 6 

The apparatus ists of a , comprising an arm rota‘ 
rapidly round and pressing tightly upon a disc, on the face of which are 
placed a number of metallic contact pieces equal in number to the lights 
to be produced. The wire of the electric macnine at the central station 
is in electric connection with the arm of the commutator through the 
axis on which it rotates. 


4467. Apparatus ror Makino Cicarerres, H. J. Haddan.—Dated 5th 
November, 18783.—(A communication.)—{ Not proceeded with.) 2d. 

The tobacco is placed in a tube witha slit running its whole length, 
through which the end of the paper is introduced. The tol is then ca' 
to turn round in the tube by means of a tongue therein, the paper being 
drawn through the slit at the same time. The finished cigarette can 
then be pushed out by a plunger. 

4469. Packinc Rispons, F. W. Parker and F. W. Barber.—Dated 5th 
November, 1878. 6d. 

The ribbon is folded backwards and forwards upon a strip of cardboard 
and then folded over in the middle, leaving the end to project outwards. 
The whole is enclosed in an envelope, the free end of the ribbon passing 
out through the open end of the envelope, through which it may be drawn 
continuously until the required length is obtained. 


4470. Potato Diccers, L. A. Aspinwall.—Dated 5th November, 1878, 6d. 
This relates to improvements on patent No. 4517, dated 30th November, 
1878, and consists of a separator formed mainly of two bars, or pairs of 
bars of a step-by-step construction, and ere to form a d of 
screw, not of a continuous line, but of sections of steps. The outer ends 
are preferably split, and terminate in curves instead of steps. These 
bars are fastened to a head disc ona barrel revolving on a fixed stud or 
on a spindle supported in the side frame of the machine. 
4471. Exps vor Buixp Routers, J. Jeal.—Dated 5th November, 1878.— 
(Not proceeded with.) 2d. 

The pulley end of the blind roller is made in two half sheaves, and the 
pulley is mounted on a square spike, one end of which is driven into the 
end of the roller, and the other end of which fits with a shoulder against 
the pulley, and is round in order to work in the ro!ler bracket. 

4472. Srixxina Frames, L. C. Marshall.—Dated 5th November, 1878. 6d. 

In order to reduce to a minimum the “ waste” made on wet or dry 
frames for spinning fibrous materials, forks are used, which on the threads 
or end breaking shoot the “ rove” into grooves on the face of the top and 
bottom brass rollers, thus instantaneously stopping the supply of ‘ rove” 
and preventing waste. The forks are connected with a horizontal 
balance lever by an .o rod, slightly overbalanced to the front side, 
and kept in position by bearing against the “yarn”.or ‘‘end.” On the 
Ss the rod topples over, thus raising the rod which shifts the 

orks, 




















4473. Apparatus ror Ostaintna Exectric Licnt, F. Gye.—Dated 5th 
November, 1878.—(Not proceeded with.) 2d. 

One of the electrodes consists of a disc of carbon made to revolve at the 
same time that it is moved vertically, and the other is an ordinary carbon 
stick held stationary at a slight distance from the face of the disc. 
4474. Dyetnc Hives anp Skins, W. R. Lake —Dated 5th November, 1878. 

--{A communication.) 2d. 

,The skins are dyed with the hair or wool on them to form furs, sul- 
P or sulphides and tallic precipitates either in a nascent or 
Gea state being employed for this purpose ; and such skins may be 

by this process in one plain colour, or clouded, spotted, or streaked, 
or in a variety of shades, as desired, 








44°75. Apparatus ron OPENING AND CLosine Gatzs, W. Walton.—Dated 
kh rarkan of comes sip soo Tinad ko walghited laveve’ ses peaboch ltahity 
cross are vers an 
above the road, so as to be successively operated upon by the wheels of a 
To the axle of each weighted lever is mounted a weighted catch 
lever. ‘To the heel of the gate post is fixed a pulley, to which one end of 
a chain is attached ; this chain passes under the ends of the ribs and also 
under the catch levers, and the other end is made fast to any fixture. 
The first rib when depressed releases the gate by levers, and carries down 
a loop of the chain, and secures it by means of the weighted catch lever 
until the next rib is depressed, and so on until the gate is open and held 
by acatch. During the a a weight attached to a second chain 
passing over a pulley on the ne heel and over a guide pulley is raised 
and held until the e he , when a lever depressed by the 
carriage releases the catch and allows the weight to descend and close the 
gate. The weight that closes the gate works in a cylinder with a valve 
opening inw , and near the bottom is a double branch . As the 
weight descends the air in the cylinder prevents its rapid until the 
weight es beyond the orifice of the pipe, when the air escapes and 
allows the weight to fall by its own gravity. 


4476. Execrric Licutine, G. R. Bodmer—Dated 5th November, 1878.— 
(Not eeded with.) 

A revolving disc in connection with the source of electricity bears a 
stud which presses against the interior surface of a ring to which a 
number of w forming different circuits are attached, thus dividing 
the current as required. An electric lamp is described in which a number 
of candles are attached to a disc, and as one candle is consumed the dise 
is partly rotated so as to bring the next candle in position, the disc being 
prevented from turning until each candle is consumed by means of a peg 
on the candle bearing against the disc. A weight or spring actuates the 
disc. . 


4477. ApPaRATus ror Removina Yeast FkoM FeRMENTING VESSELS, 8. 
Griffin and T. A. Pearce.— Dated 5th November, 1878. . 

A sliding plate is raised or lowered by racks or screws down to the level 
of the beer in the fermenting vessel, in which an opening is made, thus 
allowing the yeast to escape without any waste of wort or beer. 

4478. Dress Fastener, E£. Stanley.—Dated 5th November, 1878. 6. 

The dress is placed through a ring, adjusted on a plain or ornamental 
body, which is suspended by a curd to the waist or shoulders, or hung 
from the dress by means of a pin, clasp, or other device, and which body 
is so arranged that the pertion of fabric inserted through the ring shall, 
in the act of releasing itself, draw towards itself and put into operation 
the lower part of the body, causing the mutual approach of body and 
ring, and exerting a pressure upon the inserted part of fabric which 
effectually prevents its escape. 

4480. Manuractore or Rotten Rover Prate Grass, J, J. Kayll. — 
Dated 6th November, 1878. 6d. 

In order to mag glass with parallel lines upon it, the metal table is 
formed with lines placed crosswise instead of longitudinally as hitherto, 
and the guides which rest upon the table in front of the rolier and travel 
forward with it, and which retain the glass poured on the table in front 
of the roller, and limit the width of the sheet uf glass, are set at a dis- 
tance apart according to the length of the panes required. The sheets 
of glass are thus marked with transverse lines, and are of a width equal 
to the length of panes required, so that they mxy be cut crosswise into 
panes of any width with but little waste. 

4481. Macuixery ror Forcinc anp Ssapinc Merats, 7. avd J. W. 
Campbell and J. Huater.— Dated 6th November, 1878. 

The anvil employed is mounted so that it can be turned around a 
vertical axis upon a carriage, which can be slid to and fro along a slide 
bed, which can also swivel on a foundation block aruvund a vertical axis 
at its centre. This axis is vertically below the hammer block of a power 
hammer. By this arrangement lateral, angular, circular, and swivelling 
motions can be given to the anvil. 

4482. Manuracrore or Bricks, FE. Monson.—Dated 6th November, 1878. 
4d. 


The bricks are made of the sludge of sewage obtained by mixing the 
sewage with lime, and running it int®? tanks. When the sludge sinks 
to the bottom, twenty parts of the sludge thus obtained is mixed with 
thirty parts ashes and fifty parts mild clay, and made into bricks. 

4488. PREPARATION HAVING NOURISHING AND MEDICINAL QUALITIES, A. 
Nelson.— Duted 6th November, 1878. . 

Milk is charged with carbonic acid gas at a high tension in the same 
way that aérated waters are charged, and the beverage so formed may be 
still further medicated by the addition of lithia, soda, potass, magnesia, 
seltza, guinine, or other medicament suited for the cure or alleviation of 
different ailments or diseases. 

4485. Motive Power, J. Gurney.—Dated 6th November, 1878.—( Not pro- 
ceeded with.) 2d. 

A driving shaft is fitted with levers, having at one end of each a 
reversible ratchet arrangement, and at the other end of each, and in gear 
with them, are vertical screws, which transmit the required radial 
reciprocating motion to the levers. This is effected by imparting a 
rotary reciprocating motion to the .crews by means of gearing actuated 
through another shaft, to which movement is given by treadle or hand. 
4486. Carriaces, H. H. Bennett.—Dated 6th November, 1878.—{ Not pro- 

ceeded with.) 2d. 


vs haet. 





In wagonette or pe F which have a driving seat 
in front, one-half of such seat, together with its side and back rail, is 
capable of turning horizontally around a vertical pivot on the outer side 
of the seat, and near the back thereof. By this means the seat can be 

to allow persons to pass from the interior of the body of the 
carriage to the front seat. 
4487. Arracuinc Brusnes to THEIR HANDLES, J. Cockeroft.—Dated 6th 
November, 1878.—(Not proceeded with.) 2d. 

A metal ferule, consisting of a hollow tapered tube with a + flange in 
the middle, is at the lower end large enough to take into the usual hole 
in the brush bead, and the flange is secured by two screws. The brush 
handle slips into the ferule, and is secured by a cross pin. A diagonal 
stay piece is employed, and secured at each end of the brush head, the 
upper end being twisted on edge, and having a hole, so that it may be 
secured to the handle by a screw. 

4488. Comps anp BrusHes ror ComBinc Macnuines, @. Freemantle and 
G. Ashworth.—Dated th November, 1878. 2d. 

Card fillets made of hardened and tempered steel wire fixed in a leather 
back are used in lieu of or in combination with the ordinary needle 
point combs now in use. The combs of combing cylinders are made of 
needie points set in strong leather. The brushes used in combing 
machines are made of heat-hardened and tempered steel wire, in lieu of 
the ordinary bristle brushes now in use. 

4489. Propucrion or CoLourING MATTERS FROM PHTALAMINE, 
J.C. Mewburn. — Dated 6th November, 1878.-(A communication.) 4d. 

The phtalamine is an alkaloid which accompanies crude naphtylamine, 
and is distinguished from it by its sulpho-conjugated derivative, which is 
soluble in water. A series of colouring matters are obtained by taking 
phtalamine, from which is made the sulpho-conjugated derivative, then 
by means of nitrous acid the diazoic derivative, thus following the well- 
known processes of chemists. This diazvic sulpho-conjugated derivative 
is united directly with phenols and amines of ail classes, and produces a 
series of colouring matters. 

4490. Propvucrion or New CoLourtne Matters, J. C. Mewburn.—Dated 
6th November, 1878.—(.A communication.) 4d. 

Nitraniline is transformed into diazoric derivative by its mixtures in 
equivalent quantities with an aqueous solution of nitrate of soda, and 
the addition to this mixture of sulphuric acid diluted with water. New 
colouring matters are obtained by the reaction of the diazoic derivatives 
of nitraniline or other diazoic derivatives upon amines, amides, and 
phenols. 

4491. Propvuction or New CoLourinc Matrers, J. C. Mewburn.—Dated 
6th November, 1878.—(A communication.) 4d. 

New colouring matters are produced by the reaction of the diazoic 
derivative of toluidines and xylidines upon amides, amines, and phenols. 
4492. INCREASING THE DRAUGHT IN THE CHIMNEYS Or STEAM Sulps, J. C. 

Mewburn.—Daied 6th November, 1878.—(Not proceeded with.)—(A com- 
munication.) 2d. 

This relates to improvements on patent No. 373, dated 29th January, 
1874, in which a compressed air blast apparatus is used in the chimneys 
of steam ships to increase the draught, and consists in making the com- 
pressed air escape arvund the whole inner circumference of the chimney, 
the gases near the inner surface being ially slow in di 


4493. Apraratus ror REGISTERING BILLIARDS AND OTHER GAMEs, I. 7. 
Roper.—Dated 6th November, 1878.—(Not proceeded with.) . 

An ordinary marking apparatus is employed, the pointer of which is 
caused to actuate a registering apparatus, whereby the number of games 
played can be ascertained by the proprietor. 

4495. DimunisHine THe Destructive Errect oF Fire aNnp EXPLosion 
IN FLtour MILs, W. Swain.—Dated 6th November, 1878.—(Not pro- 
ceeded with.) 4d. 

The exhaust fan and apparatus for separating the air and dust are placed 
entirely outside the walls of the mill, and tubes are arranged to draw the 
air mingled with dust from the mill toa shed, in which they are separated 
and the Jatter disc into the at ere, the dust being separated 
from the air before the latter reaches the fan. 

4496. Guipine TRAM-CaRS OVER Points, J. B. Colbran.—Dated 6th 
November, 1878.—( Not proceeded with.) 2d. 

To each car and in front of each pair of wheels is fitted a small flanged 
wheel firmly held by rods which proceed from the wheel terminating in 
hollow a pieces, which partly overlap the axle of the wheels. 
These hollow portions rest upon rods suspended from the lower portion 








of the car, and are connected a 

tos to cuss the gaide wheel to drop intow guide rail plagod in ths 

80 as to cause ew a e in 

centre between the ordinary rails. 

4497. Rerriceratina Apparatus, W. R. Lake.—Dated 6th November, 
1878.—(A communication.) . 

This comprises the combinatien of a motor operated es Pp d air, 
a fan or blower, and a pipe or passage ex’ from exhaust of one 
motor to the place or structure to be cooled in such a manner that the 
expanded air from the motor, reduced in t t b of the force 
or energy expended in driving the fan or ‘blower is mingled with the 
atmosphere of or within the place or structure to be cooled. 

4498. Coup.ines ror Raitway Venicies, W.L. Wise.—vated 6th Novem- 
ber, 1879.—(A communication.)—( Not proceeded with. . 

Jaws are arranged to turn cn pins fitted in forks of draw and pushing 
bars. The jaws are kept normally closed by springs fastened to the 
ae or fay! —s _ Law g os 3 bars. When grippers are pushed 
— of other forks, and havin ipped, the second- 
pins are closed by the springs. S ont — 
4500. Rorary Enoives, £. Hall.—Dated 6th Novei : 

vcttel with) at Z vember, 1878.—( Not pro- 

cy of annular form, and the piston is carried by a plate 
with a boss, and fixed on shaft concentric with the cylinder. Y eltee 
opposite sides of the shaft the cylinder has ports governed by valves so 
as to alternately admit steam to and allow its escape from the cylinder. 
Midway between the ports at each side of the shaft the cylinder is pro- 
vided with two sliding parts, arranged and operated so that when one 
= 4 open the other pair is closed, thus forming a partition across the 
cylinder. 
4501. Apparatus ror Bortinc WATER AND OTHER LiquIps, AND MAsH- 
gar Sreepine Tea, Corres, &., 7. Hogben.—Dated 7th November, 

Fixed at the base of the apparatus is a coil of pipes formed to admit a 
small stream of water at one time. Below these pipes is fixed gas tubing 
with small jets or lamps. A tap or valve forms the outlet for the boiling 
liquid, and a steam gauge indicator and valve is employed, encased in 
— insure the safety of the pipes. Over these is an urn or suitable 
vessel, 

4502. Licuttne By Evecrricity, E. G. Brewer.—Dated 7th November, 1878. 
A communication.) 6d. : 

The light-giving material is employed in the form of cylinders or prisms 
consisting of finely divided metals, such as platinum, iridium, ruthinium, 
or other material having a high melting point, mixed with non-conductors 
such as magnesium or zircon oxides that are with difficulty melted. 
These are mixed and compressed into the proper form for the light and ~ 
rendered lumi and i d t by the passage of the electric 
current. 

4503. Prerarine Paper, &c., ror Empossine, F. W. Matthes.—Dated 
7th November, 1878. 4d. 

A thick paste composed of } oz. of rice starch, to which is then added 
sufficient cold water to give the required consistency, is diluted with 
boiling water, so as to easily spread over the paper on which the design 
to be embossed is drawn. A piece of thin Chinese rice paper is then 
placed on the surface covered with paste, and when dry is pressed between 
smoothing rollers. 

4504. Stays or Corsets, L. Reynolds.—Dated 7th November, 1878.—(Not 
proceeded with.) 2d. 

Straps and buckles are attached to the stay or corset for contracting the 
upper or lower or both parts thereof. 

4505. CaLenDeRING aNnD Dressing Wooten CLorn, SILK, &c., A. C. 
Henderson.—Dated 7th November, 1878.—(.A communication.) 2d. 

_ The calendering of the materiais is effected by means of a doubler, that 

is to say, by aid of a stuff or cloth of sume sort serving to sustain the 

article to be operated upon, and is rolled with it and untolding to receive 

the action of the calender. 

4506. Sream Pumps, &c., G. W. von Nawrocki.—Dated 7th November, 1878. 
—(A communication.)—(Not proceeded with.) 2d. 

A casing tains two seg tal chambers, in each of which is a 
reciprocating blade, both attached to an annular piece, so as to move 
simultaneously. One chamber being larger than the other, serves as the 
motor engine, steam being alternately admitted to and exhausted from 
either side of the blade, so as to cause it to reciprocate, and by means of 
the annular piece communicates its motion to the blade in the other 
chamber, so as to alternately draw in and expel water or other fiuid on 
either side of the blade. 

4507. Morticine Macnine, J. Phillips.—Dated 7th November, 1878.—(Not 
proceeded with.) 2d. 

In order to produce a double-acting morticing machine capable of both 
morticing and driving out the core or déris through the operation of one 
lever only, the machine and tools are made so that the morticing tool 
may be reversed with the core driver, and vice versé. Provision is also 
made for fixing a revolving bit or borer acted on by the same lever for 
boring the ends of mortices, &c., when necessary. 

4509. MuLes ror Spinninc Finres, A. Hardwick.—Dated 7th November, 
1878.—(Not proceeded with.) 2d. 

By means of gear wheels a stud attached to one of them operates at the 
required time a holding catch supporting a lever connected with the 
friction driving apparatus of the mule, so providing an independent 
means of knocking off, enabling the spindle driving apparatus to be 
brought to a standstill or positive dwell befure reversing the traverse of 
the carriage. 

4510. Keckine on Tipeinc Wacons, 7. Rinmer.—Dated 7th November, 
1878.—( Not proceeded with.) 2d. 

The wagon is constructed with the hinder part considerably over- 
hanging the hind wheels. The hind axletree is connected to the wagon 
sole plates preferably by stout carriage springs. Hiuged to the sole plates 
behind the hind axle are a pair of stout beams, free to rotate vertically 
relatively to the wagon’s sole, but rigid horizontaily ; on these the fore 
part of the wagon rests, and these beams in turn are supported by, rest 
on, and are preferably attached to a bogie. 

4511. Diat ror Mepicive Borries, F. Mcllcenna.—Dated 7th November, 
1878.—( Not proceeded with.) 2d. 

This consists m attaching to a bottle in any convenient manner a clock 
face with a hand capable of being moved round. On the face are marked 
the = and in large letters the words “‘ Next dose at” or equivalent 
wo! . 

4512. Repgatine Fire-arms, W. R. Lake.—Dated 7th Novendber, 1878.— 
(A communication.) 6d. 

This consists of a cartridge lifting piece pivotted or hinged in the plane 
of the axis of the barrel and provided with a partly straight and partly 
> sorte groove, into which fits a stud or pin formed on the sliding breech- 
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= Makixe Steam Bowers, 7. Archer, jun.—Duted 7th November, 1878. 


For a single-ended boiler it is preferred to construct three cylinders, 
one of which contains the furnace, and one the set of tubes, and one the 
combustion chamber. Each of the two first cyiinders is joined to that 
containing the combustion chamber at right angles, or nearly so, at their 
= +4 as to form with it approximately the appearance of a square 
etter U. 

4514. Vatve Apparatus ror REGULATING THE SuppLy or Waren, &c., 
W. Wright.—Dated 7th November, 1878. 6d. 

At the end of the supply pipe over the cistern is a small cylinder which 
forms a continuation of the pipe and presents its mouth downward, se 
that the water will be discharged into the cistern when the valve is open. 
The interior of the cylinder 1s rounded at the upper end and forms a seat 
for a bali or flexible material, which, when pressed tightly to the seal, 
closes the aperture leading from the supply pipe and prevents the tlow of 
the water. 

_— sggr= AND OTHER VALVES, J. F. Flannery.—Dated Tth November, 
mo le 

This consists in the combination with a cup-shaped box or chambered 
valve of a guide, formed by casting, or bolting, or fixing to the cup-shaped 
box or chambered valve a parallel cylindrical part of the same diameter 
as, or of lesser diameter than, the contact surtace or seating of the cup- 
shaped box or chambered valve. 

4516. Catoric Enoines, M. P. W. Boulton.—Dated 7th November, 1878.— 
(Not proceeded with.) 4d. 

This consists mainly of a heating vessel in which air or elastic fluid is 
heated ; a cylinder fitted with a piston which drives the engine, and a 
chamber in constant communication with the cylinder, within which an 
instrument works, creating currents of air or of elastic fluid. This 
chamber, and the air or fluid within it, is alternately heated and cooled. 
4517. Propuction oF ANTHRACENE, J. Hardman and G. Wischin.—Dated 

ith November, 1878. 2d. 

This consists in causing hydrocarbons or their vapours to pass over 
heated coke or other such carbonaceous materials. 

4518. Evecrro Motors, W. North.—Dated 7th November, 1878.—(Not pro 
ceeded with.) 2d. 

This consists in the arrangement of the magnets, whereby longer 
magnets may be employed. in cases where two magnets, consisting 
altogether of four coils, are mounted on a spindle, the coils would repre- 
sent the north and south poles alternately, and there would be three 
neutral or nodal points in the armature; but if the coils are so connected 

t the two north poles are adjacent and the two south poles aajacent 
to each other, there will then be only one nodal point in the armature. 
4519. Appiyina Morive Power FoR PROPELLING VESSELS, &c., IW. A. 

Phillips.—Dated 7th November, 1878. 6d. 
A cross beam is connected to a weighted pendant beam and strengthen- 
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bearings su 
ported by and working on four sheer legs fixed to the deck of the venoal, 
the carriage to be moved. Steam cylinders are 
in combination with the beam, so as to actuate the beam and 
ulous weighted arm, the piston rods being connected to the ends of 
the rocking beam by chains. 

4520. Kinns, R. Cosslett, jun.—Dated Tth November, 1878. 6d. 

The kiln is circular, and contains a table caused to revolve by worm 

, 80 as to advance the goods to be operated upon to or from the fire 
the kiln. The table is supported on rollers which are flanged, and 
made to roll between three rails, one below and two above. 

4521. Vacuum Brakes, J. A. F. Aspinall.—Dated Tth November, 1878. 8d. 

The diaphragm is enclosed in an air-tight = its rod to the 
brake gear works air-tight therein. Two pipes lead ughout the train, 
and communicate with the on each side of the gg 
through a reversing double beat and double seat valve appliance. is 
valve is arran, so that if both pipes be exhausted the casings are 
exhausted on both sides of the diaphragm, whereas if air be admitted to 
either pipe, while the exhaust is continued in the other, the valve directs 
the air to the bottom of the diaphragm and allows the exhaust to be con- 
tinued from the top. If air is admitted to both pipes, as, for instance, 
when the train parts, the valve shuts off all communication with the top 
of the — and directs the air to the bottom, and the brakes are 
applied. Two modifications are shown. 

4522. Geocrapsicat Maps, S. J. Eslick.—Dated 7th November, 1878. 6d. 

The map is mounted on a board and cut up, after the manner of a bf 
picture, so that it will afford pleasure and instruction to replace the dif- 

erent divisions in their right places. 

4524. Macurnery orn APPARATUS FOR GRINDING Carbs, G. H. Parkin and 
T., J., and A. Crowther.—Dated 8th November, 1878. 6d. 

This consists principally in dispensing with the arms or levers usually 
employed for carrying the rollers, and in carrying the latter on slides 
acted upon directly by excentrics, which are rotated by means of a worm 
and worm wheel. 

4525. ApraRaTUs FOR THE MANUFACTURE OF Gas, S. Chandler.—Dated 8th 
November, 1878.—(Not proceeded with.) 2d. 

This relates to improvem~nts on patent No. 4928, dated 29th December, 
1877, and consists in forming the spaces mentioned in that patent by 
means of segments of material being bolted together in blocks, leaving 
narrow spaces for the gas and which are made taper and which slide into 
a frame and are secured to across bar at the lower part and bolted to 
either side of the frame at its upper part. 

4526. Mawvuracrure or Ammonia, J. Young, jux.—Dated 8th November, 
1878. 6d. 

Atmospheric air is passed over iron or other metal, carbon, or such 
chemical equivalent heated in a chamber, thus causing the air to part 
with its oxygen, leaving the nitrogen free. The free nitrogen is 
into a heated vessel containing carbonate of baryta and charcoal, or their 
equivalents which reduce steam when passed over them, so that the 
nitrogen may unite with the hydrogen from the steam and form ammonia. 
4528. Te.eruony, H. G. Haddan.— Dated 8th November, 1878.4 com- 

munication.)—( Not proceeded with.) 2d. 

This consist, First, in the bination with a teleph ofa ; 
Secondly, in connecting two or more wires of a telegraph line running in 
the same direction and using them asaconductor. Thirdly, in grounding 
the wire of a telephone circuit at one, two, or more intermediate points, 
and in the insertion in said ground wires of a condenser for the —_ 
of diminishing the injurious effects of foreign induced currents. Fourthly, 
in connecting two or more independent galvanic circuits by means of a 
condenser. 

4529. TeLersones anp TevePHonic Catt Mecuanisas, H. J. Haddan.— 
Dated Sth November, 1878.—(A communication.)—(Not proceeded with.) 
2d. 

This consists of one or more permanent magnets which are used in 
common for the purpose of magnetising the cores of the telephone electro- 
magnets and also to magnetise the cores of movable coils or electro- 
magnets used for the production of induced currents fur signalling pur- 
USES. 

4530. APPARATUS FOR ImPARTING VARYING VELOCITIES IN THE DRIVING 
GEAR OF Macuinery, H. J. Haddan.—Dated Sth November, 1878.—(A 
communication. )\—{Not proceeded with.) 2d. 

The apparatus consists of a shaft working in a bracket or wall hanger 
with a fast and loose pulley keyed together on the same shaft and actuating 
suitable gearing, consisting of two or more cogged wheels and pinions 
engaged with each other but so adjusted that their arrangements can be 
varied as desired. 

4531, Apparatus ror DISPLAYING ADVERTISEMENTS, G. N. Hampton.— 
Dated 8th November, 1878. 6d. 

The adverti its are ted on bands and wound from one roller 
to another by gearing connected with the wheels of a vehicle, such 
gearing being arranged so as to cause a stay or rest, thus allowing each 
advertisement to be exposed a certain pre-arranged time. A loose pulley 
is provided to throw the rollers out of gear, and a reversing pulley enables 
the motion of them to be reversed when desired. 

4532. Poraro-seTTinc Macuive, C. Meinecke and A. Riessler.—Dated 8th 
November, 1878. . 

The potatoes are placed in a holder, through which travels an endless 
rack driven by band from the axle of the travelling wheel, and furnished 
with arms holding double cups. The cups up a depositing tube, and 
when the rack turns over the top pinion, the potato, already picked up 
in passing through the holder, falls on to the inverted cup next below, 
and is thus ready for depositing in the furrow previously made by a 
digger attached to the i 

. TREATMENT OF Yeast, G. WV. von Nawrocki.-—Dated 8th November, 
1878._(4 communicatwn.) 6d. 

Dry yeast is produced in the shape of thin, round filaments. The 
apparatus consists of a cylinder, within which is actuated a shaft with a 
volute and cutters. At one end of the cylinder is a funnel for feeding in 
the yeast, and at the other a strainer, which the yeast is 
delivered in filaments on a travelling cloth , where it is dried and 
rendered fit for use. rved beer, to be issolved and fermented 
by the described yeast, is produced as follows:—The beer wort is, after 
boiling, conducted to the cooling vessel, and passed through op! 
bags or filters into a vessel, where it is concentrated to the density of 
syrup, which is packed in tin boxes and hermetically closed. 

4535. Apparatus ror Warminc Kartway Carriaces, A. Steenberg.— 
— y November, 1878.— (A communication.) —-(Not proceeded 


-) 
A heating space or chamber is formed below the bottom of the carriage, 


in which a steam pipe is placed. To this pipe are fixed a number of 


a 











rings, discs, or flanges, by which the surface for the radiation of the heat 
is € Holes are formed in the bottom of the earriage, through 
which the heated air rises. 


4536. Fastrenincs ror Braceets, &c , J. Tranter.—Dated 8th November, 
1878. 
To une of the sides of the bracelet two spring arms are attached, each 


intended to press ae the outside of the grate bar next above, and a 
short double-headed pin falling loosely in a hole so situated in each outer 
mg that the pin shall touch the inside of the grate bar on which the 
layer rests, the fire layer will be supported as a bracket by the grate 
bars, and may be easily withdrawn or inse , and if wood, coals, &., 
are upon the prongs, they will be supported above any paper, 
sha , &c., which may lie underneath. 
<8. TREATMENT OF SULPHIDES, J. Hollway.—-Dated 9th November, 1878. 
A vessel or furnace has tuyeres so arranged that while driving air 
upwards through the molten sulphides, air can also be driven downwards 
into the vessel, so as to moderate the temperature and control the 
volatilisation of the metal. The mouth of the vessel is placed so that the 
sulphurous acid and the metallic and other substances carried over by 
the vapours can be collected. The temperature is regulated by increas- 
ing Ma decreasing the quantity of air delven through and upon the sul- 
phides. 


4550. Apparatus ror Errectinc Rerriceration, M. P. W. Boulton.— 
= 9th cee we ore ‘“. 4 aaa 

Air is com: in the o! way by stage pum and ex: x 
also in the Ses way of expanding <4 a The Beat of ames 
sion is extracted solely by external agency of water or other cooling 
agent, and the air is dried by passing it through chloride of calcium or 
other absorbent. Each vylinder is used both for compression and 
ws the former taking place on one side and the latter on the 
other. 

4551. Carriace Sprines, IW. Shu?.—Dated 9th November, 1878. 

A bar of ordinary spring steel is rolled to any suitable shape, and two 
lengths cut off and bent to an elliptical form with a bolt hole in each 
end. Two other lengths of similar metal are then bent to a concave form 
in the centre, gradually tapering off at their ends to :. convex form. The 
first lengths form outer, and the last inner, plates of the spring, the latter 
being somewhat shorter than the former. One of the inner plates has 
also a bolt hole at each end, whilst the ends of the other are elongated 
aud taper off to roll around the ends of the other inner plate. The outer 
and inner plates are then connected together by a pair of shackle plates. 
4552. Trarrinc anp VENTILATING HovusE AND OTHER Drains, W. C. 

Woodhead.— Dated 9th November, 1878. 6d. 

This relates to som pepe on patent No. 267, dated 2ist January, 
1878, and consists of a rectangular box placed outside the building and 
divided into three compartments by two transverse vertical partitions. 
In one outer compartment is an inclined floor, from which depends a 
deep lip reaching to near the bottom, and serving asatrap. This and 
the third compartment are covered by a grating, whilst the middle com- 
partment is closed by a lid. In the end of the box is an opening just 
above the inclined floor, through which the drainage is discha od. In 
the middle compartment is a tray formed of pierced metal, and below it 
is an opening for the passage of the drainage to the third compartment. 
The first and second compartments are connected by an opening above 
the tray of the second compartment and below the inclined floor of the 
first. The water runs into the box and falls over the floor to the bottom 
of the first compartment, aud passing under the lip discharges itself 
through the opening in the partition on to the tray, which will arrest 
any fat the drainage may contain, and the water passing through the 
tray will escape to the third compartiment, whence it is discharged into 
the drain, which is ventilated as described in the former patent. 

4553. Manuracturinc Carboxs FoR ELectRicaL Purposes, M. Gray.— 
Dated 9th November, 1878. 4d. 

Carbon prepared in any approved manner is reduced to powder ; this 
powder is washed in alkaline or acid solutions and then mixed with 
sugar, molasses, or other suitable adhesive substance, which will liquefy 
with heat. The mixture is then moulded in proper shape in a press, and 
afterwards submitted to a high temperature in order to carbonise the 
saccharine matter. 

4554. Apparatus APPLICABLE AS AN INHALER, BRONCHITIS KETTLE, AND 
PortaBLe Vapour Batu, W. L. Shepard.—Dated 9th November, 1878. 
—(Not proceeded with.) 2d. 

This consists of a part cylindrical vessel with a crescent-formed part 
bulged in on one side. It is closed at the top, terminating in a spout or 
outlet tube. Inside the top of cylinder is arranged a cup or ring for the 
reception of a small vessel with strainer bottom part for containing the 
medicaments. The cylinder containing the charged vessel is placed in 
any suitable vessel containing water which is heated. 

4555. Looms, G. F. Bradbury and H. Lomax.—Dated 9th November, 1878. 


6d. 


In order to regulate the tension of the warp when “letting off” from 
the beam, a balance lever is employed, whose fulcrum is below the axis of 
the beam. One end of the beam rope is, after passing round the neck of 
the beam, attached to this lever, and the other end to a stud or spring as 
usual. The lever extends to about the outer diameter of the flange of the 
beam, and terminates in a hook. The rope from the ordinary weighting 
motion passes over the lever near its end when the beam is full, and bears 
on one prong of the fork, free to move on a stud or hinge piece. The 
other prong of the fork bears against the warp on the beam, so that as 
the beam decreases the fork gradually moves in the direction of the axis 
of the beam, and permits the like movement of the weight rope along 
the lever, thus varying and regulating the leverage power upon the beam, 
and so adjusting the tension upon the warp. 

4556. Frames ror Gassinc Yarns, 7. H. Rushton and J. Albinson.— 
Dated 9th November, 1878. 6d. 

To the tube of the gas burner is fixed a small finger resting upon the 
ordinary stop lever, held up by a catch lever resting upon a slide bar. 
When the burner has to be moved to one side the attendant disconnects 
the catch from the slide bar, and the weighted end of the stop lever 
drops and lifts the bobbin off the friction pulley. One end of the slide 
bar supporting the catches is attached to the strap fork, which is moved 
by a crank and handle, so that when the fork is moved the catches are 
released and act as described. Each bobbin is stopped when full by a 
lever eye 2 the bobbin, hinged to the ordinary stop lever, and a 
second lever connected to the catch. When the bobbin is full the lever 
suppo! the bobbin is raised, and a regulating screw at its end acts on 
the second lever, which releases the catch and allows it to drop to move 
the gas burner to one side. 

4557. Storrers ror Freepine Bort.es, G. Taylor.—Dated 9th November, 
1878.—(Not proceeded with.) 2d. 

This consists in making the stopper of glass with or without a lining of 
cork, rubber, or other material on the shank, and with a hole through it 
for the tube to pass. 

4558. Manvuracture or MANURES AND Puospuates, S. G. Thomas.— Dated 
9th November, 1878. . 

This consists in treating the calcareous phosphoretic slags produced in 
treating phosphoretic pig iron in Bessemer converters and open hearth 
furnaces lined with basic materials. While still hot the slag is thrown 
into water, and then crushed and heated in vats with revolving cylinders 
with cold acid, ferably dilute sulphuric acid. The solution, after bei 
cleared by standing, is drawn off and evaporated, in the course of whic 
— part of the dissolved sulphate of iron is crystallised out ; 
the phosphate ma; 





formed with a catch, which, as the arms are p inwards, > 
and when the arms are released they spring outwards. The two arms 
pass through a slot in the other part of the bracelet, and the catches 
engage under its end bya snapping action. Pushers are attached to each 
arm and project beyond the edges of the bracelet in order to depress the 
catches when required to unfasten the bracelet. 

4538. Appiication or Meta To Joinery, CaBinet Work, &c., A. M. 

Clark.—Dated 8th November, 1878.—(A communication.) § 

This consists in the application of metals and alloys in sheets in the 
manufacture of joinery, of all kinds of buildings, furniture, and other 
similar purposes. 

4540. Pickers ror Looms, D. N. Smith.—Dated 8th November, 1878. 6d. 

The parts of the pickers which slide on their guiding spindles are lubri- 
cated with the hard dry metallic substance known as “ metaline,” one 
mode of effecting this being to make the metaline in the form of tubes, 
and insert them in the sliding eye of the picker. 

4546. Cusnions ror BILLIARD AND SIMILAR GaME TaBLes, G. Baylif.— 
Dated 9th November, 1878. 6d. 

The cushion is moulded so that the back bearing surface above the 
centre line of contact with the ball is equal in vertical area with that 
t th. The cushi are Ided to the right shape at once, either 
the entire length with ends to fit pockets all in one mould, or m lengths 
cut to suit, and the ends for the pockets moulded separately and joined 
on. At the back of the cushion is a plate of metal, lignum-vite or other 
hard material, to which the cushion is attached, the plate being prefer- 
ably vertical. Near the plate is a tube for circulating hot water or 
steam, and it is partly surrounded by air, apertures being left in the 
structure to admit the air heated by the pipe to circulate about the 
cushion and warm it. 

4547. Dovcu-mixinc Macuixes, T Vicars, sen., T. Vicars, jun., and J. 
Smith.— Dated 9th November, 1878. 4d. 

A rectangular frame carries mixing arms projecting from the sides 
towards the centre, and arranged in alternate series on each side of the 
frame. The frame is attached to a shaft and driven in any cunvenient 
manner, so as to revolve in the trough in which the dough is mixed. 
4548. Fire-Grares, B. T. Darke.—Dated 9th November, 1878.—(Not pro- 

ceeded with.) 2d. 

This consists of a false bottom, called a fire layer, composed of a short- 
handled iron fork of three or more prongs, sufficiently dong to reach 





phosp y be obtained quite free from iron by igniting the 

residue after evaporation, and taking up the phosphate with weak acid. 

4559. Mecuanism, &c., FoR Propuctne Licnt anp Heat By ELEctricrry, 
C. Davis.—Dated 11th November, 1878.—(Not proceeded with.) 2d. 

This consists in utilising the power or force exerted or produced by the 
revolution of traction wheels, axles, and shafts, for the purpose of impart- 
ing the desired rotary motion to electric apparatus. 

4560. Portas.e Stoves ror Buryinc orr Patnt, 7. Smith.—Dated 11th 
November, oe oe proceeded with.) 2d. 

The main portion of the stove in which the fuel is placed is constructed 
in the ordinary manner, the front being provided with bars, and the 
remainder, with the exception of the top, being clused. To the back is 
attached one end of a small projection, to the other end of which a rod or 
handle is hinged or pivotted, so that it can be moved to any required 
angle, and secured in such position by a nut or other contrivance. 

4561. Pennoipers, Pencitcases, AND Pencits, J. Larne.—Dated 11th 
November, 1878.—( Not proceeded with.) 2d. 

A thermometer is placed in a groove formed in the penholder or pencil- 
case, and a scale formed thereon. 

4562. Bicyces anp Tricycies, W. Crutwell.—Dated 11th November, 1878. 
—(Not proceeded with.) 2d. 

A second seat is added to the backbone of the bicycle capable of being 
ridden by a second person. A second pair of cranks is attached to an 
arm projecting from the backbone between the driving and hind wheels. 
4563. Beveraces, W. H. Crispin.— Dated 11th November, 1878.—(Not pro- 

ceeded with.) 2d. 

This consists in mixing with mineral and aérated waters during their 
manufacture Dutch or other bitters. 

4564. Tupes ror Steam Borters, R. Welford.—Dated 11th November, 1878. 
‘Not with.) 2d. 

The tubes are made with one or more bends at any angle, and are pro- 
vided at the ends with flanges by which they can be rivetted to the 
boiler plates. 


4565. Dry Ciosets, &c., J. Banner.—Dated 11th November, 1878. 6d. 
A com ent for the deodorant is formed behind the pan, which 

rests by its rim partly on a curved portion of this compartment and partly 

_— a pair of parallel arms forming continuations of the curved . 
e sides of the compartment are inclined so as to direct the deodorant 





the front to the back of the fire-grate.  cross-bar w! cts the 
prongs and handle is turned up at each end at right angles to the ¥ 4 
and to the cross-bar itself, and when the fire leyer is resting with the 
prongs upon one of the lower grate bars, these piec.s thus turned up are 





t the middle. Between the floor and the basin is a channel h 
which a shovel can be inserted so as to remove a sufficient quantity of the 
deodorant for the solid excreta in the pan. The deodorant consists of 
shale-clay, permanganate of potash and light carbonaceous matter. A 





six-way cock is employed to separate the liquid and solid excreta, and to 
flush the urine division of the pan, the water then passing to a separate 
receiver. 


W. H. Sorrell.—Dated 11th 
November, 1878. 


The rod of an o1 rouser is fitted with a plunger working in a 
cylinder, which has inlets, one taking in air and the other the aromaand 
from the tap of ferment, which are injected by the pump through 

e rod to the bottom of the beer, thus fermenting and agitating the beer 
at the same time. 

4568. Evecrric Licut Apparatus, J. Mackenzie.—Dated 11th November, 
1878.—( Not proceeded with.) 2d. 

The carbon or other electrodes when aonaent. side by side are supported 
in pipes placed at a short distance apart. Mercury is applied to cach of 
the pipes from an elevated head or reservoir, the mercury being allowed 
to flow into the pipes through a in a cock or valve at a sufficient 
rate to — the electrodes up to the proper height required as 
consumed, 


4566. Apparatus ror Rovsinc BEER, 
6d, 


they are 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


WEAKNESS is the current characteristic of the iron market of 
this part of the —_—e- Leading producers have made no 
alteration in their published qerpetienss yet buyers affirm that 
they ave paying those rates only in the rarest instances. ‘To-day 
—Thursday—in Birmingham, as likewise in Wolverhampton 
potent there was a disposition by the leading firms to look 

avourably at a good contract. Unhappily there are only few of 
these about. The purchases related to only small job lots to 
meet immediate necessities. Buying with anything like spirit is 
being reserved until it is seen what will be the declared prices 
at the quarterly meeting next week. The firms whose action 
usually regulates the business gave no encouragement to 
buyers to expect that £7 10s. will not again be the dec 

rive for ‘‘ marked Staffordshire bars,” and so on throughout the 
ist. Nevertheless buyers held off, asserting that the list rates 
are too high in proportion to the prices which are being taken by 
the makers of medium and common qualities. A bar not wholly 
worthless was to be had to-day at £5 10s per ton; and a 
which the makers asserted would accomplish all that the marked 
iron would effect was offered at £6 10s. Sheets were p 
upon the market, and were a fraction lower than a week ago. 

oops were plentiful, and were the subject of much competition ; 
so much so in exceptional cases that less than £6 15s, per ton is 
being accepted, delivered in Liverpool. 

The Australian mail this week was a slight improvement upon 
that of a month ago, alike as to corrugated sheets, edge tools, 
and other requisites; and there has been a little more done in the 
month at public auction and at stores, but prices have not 
strengthened generally. 

fLo-day pig iron was much offered. Local and foreign sorts 
were alike plentiful. A good order might have been placed in 
most instances at 2s. 6d. per ton under the prices which ruled in 
the week before the January quarterly meetings. Northampton 
pigs might have been bought at 38s. per ton delivered, which in 
the particular quality cited is a reduction of 3s, 6d. on the quar- 
ter. The local make shows no tendency to increase. Messrs. 
Williams Brothers, of the Parktield Furnaces, have intimated 
that it is likely they shall blow out the furnace which they 
re-started less than two months ago. ‘The reduced make of pigs 
is not in exact correspondence with the number of furnaces blown 
out, estimated upon the output generally applicable to the Staf- 
fordshire furnaces. In notable cases the modern yield is much in 
advance of the average. For example, a furnace at Walsall 
owned by Messrs. Jones and Son is producing 350 tons per week. 

Of the £40,000 required by the Mines Drainage Commissioners 
to continue the pumping in the ‘Tipton district, over £21,000 has 
already been culsentiond Negotiations are now pending with 
Sir Horace St. Paul and other extensive colliery owners. On 
Wednesday the Commissioners met in Wolverhampton and 
a resolution requiring all colliery-owners or lessees within the 
drainage area to make a return of the mines occupied and the 
minerals raised during the half year ending June 30th. 

The leading edge tool firms are steadily at work upon orders 
for South America, Australia, India, and South Africa, but from 
none of these markets is the demand so large as has been usual 
at this time of the year. An Indian order for 2000 dozen 
mamvotie hoes, in a line, to one firm, is regarded as very en- 
couraging. Our own Government is once more in the market, 
this time for between 5000 and 6000 shovels, and a considerable 
number of cleavers. By means of some new machinery one of 
the largest manufacturers of hoes in this district is making 
improvements in the eyes of all kinds of hoes, picks, axes, and 
hatchets. Hitherto the eyes of these tools have been manipu- 
lated mostly by hand labour without any assistance from 
machinery. One firm in Birmingham has, however, been an ex- 
ception to this rule. 

e lockmakers of Willenhall are hoping to derive benefit 
from the visit which Colonel Wrottesley, from the Woolwich 
Stores Department, has just paid to them. He inspected some 
of the principal lock manufactories, and expressed his intention 
to report favourably to the War-office upon the capability of 
Willenhall to supply Government with locks and such-like 
articles. Strange that our Government should not have been led 
to discover the merits of our own manufactures until after the 
affairs of two or three months back. 

The colliers can now see that the eight hours system is being 
gradually broken through, and, with a view of stopping the 
movement in this direction, a proposal has been submitted by 
one of the South Staffordshire districts to the other localities 
that a conference of delegates from all the collieries should be 
held, ‘‘ at which some definite plan of action can be laid down.” 

This week Mr. Motteram, Q.C., judge of the Birmingham 
County-court, has been sitting as umpire in the wages arbitration 
between the colliery proprietors in the Bedworth district and 
their men. The masters contend that the wages of the pickmen 
or getters, which, before the strike, were 3s. 8d. per day of 
74 hours, are greater than they were in 1870 compared with the 
hours worked, and that the day men are practically receiving 
30 per cent. more wages than they did in 1870. On the other 
hand the selling price of coal is 20 per cent. less now than it was 
in 1870. The masters seek a large reduction. An investigation 
of the masters’ books will take place before the award is given. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is an absence of any encouraging feature in connection 
with the trade of this district, and I may state that recent 
inquiries directed amongst the principal employers in every 
department of the engineering and iron trades throughout the 
northern and eastern counties, tend to show that the feeling of 
depression is increasing rather than decreasing, employers 
everywhere look for a still further falling off in their several 
industries. Where works are kept going the general complaint 
is that orders have to be taken at unremunerative prices, which 
in many cases are barely more than sufficient to cover the 
cost of labour and material. 

The iron market in the Manchester district continues extremely 
dull, and at the weekly meeting on Tuesday very few inquiries 
for any description of iron were reported. Pig iron is difficult 
to sell, as so many of the principal manufacturers in the district 
have either Arne Bh heavy stocks at their works, or have deliveries 
to come in which are more than sufficient to cover their prospec- 
tive requirements for the remainder of the present year, and 
where orders are given out they are as a rule for extremely small 
parcels, The continued downward movement in Scotch iron 
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also tends to depress this market, whilst added to this the general 
want of confidence existing throughout the trade operates very 
seriously in checking business. : : 

Lancashire makers of pig iron are still doing very little, owing 
to the keen competition which they have to encounter from sellers 
of outside brands, particularly Lincolnshire and Derb shire. 
The list quotations for Lancashire iron, delivered into Manchester, 
remain at 44s. 6d. per ton for No. 3 foundry, and 44s. per ton for 
No. 4 forge, less per cent.; but these are little more than 
nominal, and it is doubtful what makers would be prepared to 
take if good offers were really made to test prices. There is, 
however, a very wide margin between these figures and those at 
which some brands of Lincolnshire and Derbyshire are offered ; 
for although the current makers’ quotations for good ordinary 
brands, plone into this district, are about 43s. 6d. to 44s. for 
No. 3foundry Lincolnshire, and 42s. 6d. to 43s. for No, 4 forge, 
less 2h, with about 1s. 6d. per ton more quoted for Derbyshire, 
there are sellers of both brands at as low as 42s. 6d. to 43s. for 
foundry, and 41s. to 41s. 6d. for forge qualities. Middlesbrough 
iron, delivered equal to Manchester, is now quoted at 41s. 4d. to 
{1s 10d. for No. 3 foundry, and 40s, 6d. to 41s. for No. 4 forge, 
net cash ; but there is very little doing. 

The finished iron trade continues in a very depressed condi- 
tion, works generally being short of orders, and as special rates 
are quoted for good specifications, it is difficult to give any fixed 
market price, but common Lancashire and north-country bars 
delivered into the Manchester district can be bought at £5 7s. 6d., 
and North Staffordshire bars at £5 10s. to £5 12s. 6d. per ton. 

It is reported that several American orders for finished iron 
are coming into Lancashire, but as yet particulars have not 
transpired, ; } 

Wages in the iron trade continue to fall, and there is every 

rospect that they will have come down still further than they 
om done yet. For although the men, as represented by their 
societies, seem determined to resist further reductions, and the 
engineers in the Tipton district are still out on strike against a 
colton of 2s. per week, I understand the masters have no 
difficulty in finding men to fill up vacant places on the em- 
ployers’ terms, and that indeed the applications for work are out 
of all proportion to the number of men required. 

In connection with the strike of moulders in the Liverpool and 
Birkenhead district, which came toan end last week by the men, after 
being out 15 weeks, resuming work on the pong tyr terms, which 
consisted of a reduction in wages ranging from 2s. to 3s. per week, 
it may be interesting to give afew facts which will show the 
disastrous effect which strikes and the present state of trade are 
having upon some of the trades unions. At the close of 1877 the 
funds of the Moulders’ Society amounted to over £63,000, and at 
the close of November, 1878, they were declared to be £42,170, 
bué at the end of April last they had fallen to £19,493, and at the 
end of May they had fallen to £14,641, so that during six months 
up to the end of May there was a loss to the funds of no less than 
£27,529, or on an average £4588 per month, With regard to the 
conditions of trade as tested by the number of men out of work 
in 113 districts where the society has members, I may state that 
in 75 of the principal centres of industry trade is declared to be 
“*bad” or “very bad,” the last statement being in the largest 

roportion. In the other districts trade is declared to be “dull,” 

‘ declining,” or moderate,” “—— in one very small district 
where it is repo’ “good.” 3781 members were reported on 
donation, 281 on the sick list, and 270 on superannuation, making 
a total of 3332 members drawing relief out of a gross membership 
of 12,207 persons. ‘ d 

In the Lancashire coal trade a very considerable falling off is 
reported in the demand for all the better classes of round coal, 
and stocks are either accumulating, or the pits are being put on 
less time. List rates are without alteration from last month, but 
prices generally are easier, colliery proprietors who have any iarge 
quantity of coal to put in the market having to make concessions 
to effect sales. Tenders for gas coal contracts are still being sent 
in at very low figures. Steam coal is without material change, 
sellers taking very low prices to secure orders. Burgy is only in 
very moderate request, and although the lessened production of 
slack is inducing a slightly stiffer tone in some quarters, prices 
generally are no higher. 

The strike of colliers in the Tyldesley district continues, only a 
few of the men having as yet returned to work. 

The hematite iron trade of North Lancashire and Cumberland 
is ina quiet position, but makers have several good orders in 
hand, and in an industrial sense their ition is much better 
than it has been during the early part of the year. Makers of 
steel are busy and have good orders in hand. They are working 
full time, and the present activity is likely to continue through- 
out the season. Prices show no variation, but owing to the ex- 
ceptional position which the district occupies at present it is 
difficult to give reliable quotations. Shipbuilders have not booked 
any new orders, but their prospects have lately improved. 

Tom informed on good authority that the owners of royalties 
in this district have determined to meet the present low state of 
the market with reducing royalty charges to the extent, in 
some instances, of half their present value. This, it is antici- 
pated, will enable makers of iron and steel on the West coast to 
compete successfully with the trade in general, and particularly so 
when the proposed reduction is made in the rates for the carriage 
of the raw material to and from the furnaces. The local rail- 
way companies, I understand, are devising means whereby a re- 
duction in this direction can be made. 

The work of constructing the slaughter-houses on a site adjoin- 
ing the new docks at Barrow has been commenced, with a view 
of affording facilities for a large trade in the importation of 
cattle which is shortly to be established between North America 
and Barrow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE iron markets are almost stagnant, the prices of common 
qualities being again weaker. ‘Those iron companies whose 
reports reach the public are unanimous in their doleful complaints 
as to the condition of things with them, and the worst of it is 
that there seems not the slightest prospect of any immediate or 
even prospective improvement. That which holds good as to the 
iron markets applies also to the hardware trades generally. 

From the country districts there are great complaints as to the 
dam done by the continual rain and cold. The farmer is 
usually the first to call out, and already I hear, in the course of 
my visits both in Yorkshire and Derbyshire, fears expressed 
as to the coming harvest. Firms who do a business among agri- 
culturists state that the demand is seriously restricted. Accounts, 
<—- at the end of customary long credit, are also difficult to 
collect. 

In most of the season branches there is much less doing. Pur- 
chases are mainly confined to immediate requirements, and 
beyond what cannot well be done without, there is little anima- 
tion. The home demand, which was expected to improve with the 
advent of warmer weather, is still very dull. There are doleful 
accounts from sea-side resorts. Visitors are unusually scarce, 
and the usual season orders for silver plate, cutlery, &c., are ve 
scanty. Depressed trade has this year deprived many a family 
of their month at the watering-places; and as a consequence, 
odging-house keepers and hotel proprietors have not deemed it 
necessary to renew their stock of plated ware and steel goods. 

American advices are still favourable. The fall trade is ex- 

to be brisk, and orders, though of no ¢ magnitude, are 
already better than they were last year. Sheffield makers have 
of late made every effort to regain the ground they lost by lack 
of enterprise, and if there were something like fair tariffs 
imposed, the Sheffield goods would soon do more than hold their 
own in the many markets of the States. Generally, the decline 
of trade in the other foreign markets has been arrested, and there 








is a perceptible change for the latter. Prices, however, continue 
to be almost profitless. 

In the steel trade there is nothing new to note. In some 
departments considerable activity is shown, rails and other 
heavy goods being called for in considerable quantities, though 
the prices are so low that the marvel is how they can be made to 


pay. ; 

aws, files, and edge tools are very languid; there is a 

call for table cutlery and similar classes of goods; and the silver 
and Plating, and other branches of ornamental production, are 
very dull. 

1t is a hard time for limited companies, and even good concerns 
have their shares quoted at prices which are altogether unprece- 
dented. Messrs. Sanderson Brothers and Co. stand at 27-22 dis., 
£100 shares, £80 paid; Yorkshire Engine Company, 76-71 dis., 
£85 shares, £80 paid; Brown, Bayley, and Dixon, 184-18 dis., 
£50 shares, £40 paid; Charles Cammell and Co., 27-25 dis., £100 
shares, £80 _ ; John Brown and Co., 36-34 dis., £100 sh 
£70 paid; Midland Iron Company, £10 shares, £5 paid, 2 
dis.; Parkgate Iron Company, £65 paid, 27} dis.; Sheepbridge 
Coal and Iron, £80 paid, 503-504 dis.; the Staveley Coal and Iron 
Company’s C shares now stand at 614-61}, which is at a premium 
of all over 60 ; but these shares were freely bought three years ago 
at 40 premium ; and Messrs. S. Fox and Co., whose shares—£: 
paid—were at the same period very saleable at 37 premium, are 
now quoted at 10 to 11 premium. 

The coal trade is very quiet. Many collieries are now working 
shorter time than they were a few weeks ago, and several collieries 
have been partly closed. In the Barnsley district surface 
labourers are having their w: reduced from 6d. to 8d. per day. 
There is a fair demand for ay 

Demonstrations, organised by the Executive of the South York- 
shire Miners’ Association, are being made throughout the district. 
The first resolution is usually in favour of arbitration as a means 
of settling all disputes ; the second condemns the competition 
now going on in the coal trade as most ruinous to men and masters, 
and suggests to the coalowner that he should stop this competition 
by forwarding the coal direct to the consumer, instead of to “‘ the 
middlemen called coal merchants.” Further resolutions are 
passed in favour of strengthening the union, and of having a 

rliamentary inquiry into the railway communications and 

acilities for the carriage of coal, iron, and other material in and 

from South Yorkshire ; also into the tariff charges made by the 
Great Northern, North-Eastern, and Manchester, Sheffield, and 
Lincolnshire Railway Companies. 

The notices given by the Unstone Coal and Coke Company, 
Messrs. James Rhodes and Son, and Messrs. Rangeley and Son, 
also of Unstone, have terminated, and the men took their tools 
out of the pits, which are now to be set down until the return of 
better times. Thus in the Unstone district more than a thou- 
sand hands are thrown out of employment. In the present 
instance none of the firms have asked for a reduction of wages, 
which they would no doubt have done had not the question 
already been arbitrated upon in favour of the men. ‘the em- 
ployers simply say that it does not pay them to work their pits 
at the present prices of coal. I hear that the men will robably 
ask the employers to re-open the pits at a reduction of wages; 
and it is not at all unlikely that this course will be generally 
—— in the collieries where working is exceptionally unprofit- 
able. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tus position of the Cleveland pig iron trade continues to 
become more and more depressed, and there does not appear any 
prospect of arevival. Little or no business was done on Change 
on Tuesday, and the prices quoted were easier than those of last 
week. Makers were willing to take 33s. 3d. for No. 3, though 
iron was offered for 33s. The Scotch market continues to fall, 
and therefore there cannot i posal be any permanent rise in the 
price of Cleveland iron. Cleveland makers are not making any 
profit at the prices now current, and seeing that a good deal of 
iron is going into stock day by day, the prospect of an im- 
provement becomes more and more precarious. It is no use trying 
to disguise the fact that the Cleveland district is in a miserable 
plight, neither is it correct to say that this is mainly owing to 
the transition from the iron to the steel age. No doubt a con- 
siderable amount of confidence in iron products has been shaken 
by the discovery of a cheap way of making steel, but that in 
itself can only have had a small influence upon the commercial 
aspect of the district. 

At the time I despatch this report the ironmasters’ monthly 
statement of the make of pig iron and the amount of stocks has 
not been issued, but it is estimated that the make of pig iron 
in the North of England for the month of June was about 
130,000 tons, of which probably about 110,000 tons were Cleve- 
land pig and 20,000 tons hematite and spiegeleisen. The number 
of furnaces blowing at the end of March was 85, at the end of 
April 52, at the end of May 67, and at the end of June about the 
same asin March. It was expected that a small diminution in 
stocks will be shown. 

The shipments of pig iron from the port of Middlesbrough for 
the half-year ended 30th June were 368,000, or about 1 per cent. 
less than the pag, met om for the corresponding period of last year. 
The shipments for the half-year ended June, 1878, were 373,000 
tons. ere has been a falling off in the coastwise shipments 
during the first half-year, but an almost corresponding increase 
in foreign shipments. For the month of June last the shipments 
were—foreign, 26,246 tons; coastwise, 34,562 tons; as against 
30,236 tons and 38,572 tons respectively. The coastwise ship- 
ments were between 7000 and 8000 tons in excess of those of May, 
and the foreign shipments about 17,000 tons less. 

The Cleveland ironstone miners have been suffering a good deal 
of destitution, and the Weardale lead miners are just now in a 
sorry condition. Although there has been within the past five or 
six months a at amount of emigration from the districts of 
Cleveland and South Durham, there is still a large surplus popu- 
lation, and the call upon the rates as well as the private charity 
of the districts is very heavy. Amid all the losses and priva- 
tions which have been the common lot for some time, it is sur- 
prising how readily large sums are raised for purposes of charity. 

Messrs. Bolckow, Vaughan, and Co., Limited, have made acall 
of £5 on their A shares. That makes a total of £60 paid up. 
The call is payable on the 1st of August, and is stated to be 
required ‘‘ to pay off certain moneys which have been lent to the 
company on interest, and which it is desirable to repay.” That 
is understood to allude to the recent purchase by the company of 
eight blast furnaces at South Bank, lesmediigteln adjoining their 
Eston Steel Works, from the gp ag of Messrs. Thomas 
Vaughan and Co., in yr; wos or the sum of £125,000. 
With reference to the Cleveland steel question the circular 
states :—‘‘ As so much reference has been made by the public 

ress and otherwise to the important discovery of making steel 

rom Cleveland pig iron, it will be a matter of interest to you to 
know that the operations so far have fully answered the expecta- 
tions of the directors ; they have no doubt whatever of its entire 
success at a very —. date.” Messrs. Bolckow, Vaughan, and 
Co., are producing rails from Cleveland iron, which are stated to 
be equal to “4 from hematite ores, 

The quarterly return made to the Board of Arbitration of the 
North of England, showing the quantity of manufactured iron 
sold and the average selling-price, though overdue, hasnotyet been 
received, owingto a delay in verifying the from the manu- 
facturers’ books. It is, however, expected in a day or two. The 

ition of the manufactured iron trade continues extremely dull. 
orders do not seem to come Cleveland way. 

During the week there have been more failures, but only among 





merchants, therefore not affecting industrial relationships in any 
way. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE depression in the iron trade continues, with little prospect 
of an early improvement. Towards the close of last week the 
market was very dull, with prices still receding after having 
reached a figure lower than for many years. At the beginning of 
the present week the tone of the market was steadier, but the 
amount of business trai was small. The foreign demand 
for pig iron continues to slacken. There is only a moderate 
demand for makers’ iron, the prices of which are again about 6d. 
per ton less nearly all round. The quotations will be found in 
another column, 

The inquiry for manufactured iron is quiet, and there was a 
large falling off last week in the exports of manufactured iron 
articles from the Clyde. 

The coal trade in the West cannot be said to have shown any 
material ey ape ry and although last week’s foreign shi 
ments were fair, prices continue very low, and orders are fica 
oo for. In = a ——e separ matters are in 
almost the same position, and considerable quantiti 
being ot cece mond ts % quantities of coals are 

petition numerously signed by the miners of the Wishaw 
district has been forwarded to the Home Secretary, in which 
they submit that the statements made by Mr. Ralph Moore, 
inspector of mines, regarding the wages earned by the miners in 
his district are in the highest degree misleading. They ask that 
Mr. Moore should be called upon to give the names of the collieries 
at which the rates of wages mentioned in his report are paid, 
otherwise they “feel bound to deny their truthfulness.” The 
petitioners also urge that it is no part of the inspector’s duty to 
=~7Pi such figures. 

t has been decided to construct the Forth Bridge cf steel 
instead of iron, as originally intended, and the contracts are 
expected to be placed in the beginning of August. 

At the monthly meeting of the executive of the Fife and 
Clackmannan Miners’ iation, held at Dunfermline on Satur- 
day, Mr. Cook, the secretary, stated that he had written to Mr. 
Connell, of Burntisland, the secretary of the Employers’ Asso- 
ciation, with reference to an application made by the men for an 

vance of wages, but had as yet received no reply. 

Messrs. Russell and Co., shipbuilders, Port Glasgow, have 
purchased the entire machinery and plant in the yard lately occu- 
pied at Greenock by Mr. J. E. Scott. It is thought they intend 
transferring their business from Port Glasgow to Greenock. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuHE great cloud is, I am happy tosay, passing away, and strike 
and lock out, so far as the steam coal trade is concerned, has been 
avoided. My conclusions of last week have been fully realised, 
for while the steam coal men have almosttoa man accepted the 
10fper cent. reduction, the house coal men show some slight 
repugnance to do so. It was intimated at Cardiff on Satur- 
day that the masters had fully resolved to enforce the reduction, 
and this having been communicated to the men by the delegates at 
an important meeting at Merthyr on Monday, it was, after some 
discussion, accepted by the steam coal men. The colliers were 
represented to the number of 21,000 men, and the decision by 
vote was as follows :—For the reduction, 12,420; for a compro- 
mise, 6000 ; against any reduction, 2091 ; neutral, 11,410; total, 
21,300. Of course this welcome result was not brought about 
without a good deal of discussion, but the leading spirits were so 
fully aware of the condition of things that they exerted them- 
selves, and that successfully, in bringing about a favourable issue. 
It was well that this was done, for the Welsh coal trade was 
per wg to feel the effects of the hesitation on part of the 
colliers, many vessels going northwards that would otherwise have 
gone to Cardiff or Newport. The latter port has suffered even 
more than Cardiff, and last week only sent off a little over 14,000 
tons. The entire shipment of coal last week from all the Welsh 
ports was 117,519 tons, of which Cardiff contributed no less than 
92,426 tons. Iron shipments were small—not exceeding 3000 tons 
from all ports. The only cargo of rails of any note was for 
Bombay from Newport—1095 tons. Some cargoes of spiegel for 
America, of rails to Baltimore, and pig for Algiers are getting 
ready, but the iron trade shows little worth recording. 

The house-coal men of Monmouthshire have just refused the 
reduction at a ting held at Llancaiach. Whether this will be 
followed by the Rhondda workers of No. 3, the Caerphilly and 
Llantwit men, and those at Pentyrch, remains to be seen. At all 
events, the steam coal, which is the great export trade, is secure, 
though the men are going to petition for a day-to-day contract. 
There are rumours of reducing the staff at Blaenavon, and stop- 

in rt of the works, but there is no official confirmation. 
Probab if any parts were stopped it would be theiron. The 
latest additions and improvements, and the known value of 
Blaenavon mine should, one would i ine, give it a good —_ 
in these days of severe competition. Blaenavon pig is of high 
repute. 

owlais is entering upon its changes for making black plate, 
&c. Two mills, I understand, of the old ironworks are to be 
converted, and a competent manager has been 

A few orders are amongst the ironworks for Brazil, Montreal, 
and the States. Tin-plate is going off freely, and considerable 
shipments have left Newport, Mon., for Baltimore and Northern 
States of America. A large quantity of iron ore came in this 
week from Africa. 

With regard to the breaking of a colliery rope at Cwmavon, by 
which six men were injured, the jury returned on Friday a ver- 
dict of accidental death ; at the same time they censured the 
officials. Mr. Wales was present at the inquest, and in the 
course of an able paper on the state of the mine, said that the 
rope had been in use for the unusually long period of five years, 
and that its condition could have been clearly seen had the oil 
and dirt been washed off. 

There are unsatisfactory rumours circulating in the Forest of 
Dean about fi ial embarr t. The coal trade is dull, 
orders slow in coming in, and the iron trade in anything but a 
flourishing condition, notwithstanding the repute of the pig iron 
manufactured there. 

The Severn Bridge is fast approaching completion. All the 
principals are now in position, and the whole distance can be 
traversed by the masons and others from bank to bank on the 
deck of the bridge. A telegraph is to be put up for the con- 
venience of those employed. 

A fire broke out in one of the Plymouth collieries last week 
and continued burning over Sunday, the coal having caught fire 
from the flue. 

The coal trade of Plymouth and also Cyfarthfa has shown a 
decided appearance of looking up, but no higher prices can be 
obtained, though it is stated that prospects are better even in 
that direction at Cardiff. 














A mass of rock, so huge that a Times correspondent estimates 
that it cannot be moved for twelve months, has fallen on 
je Simplon road near St. Gingolph, on the Swiss-Savoyard 
rontier. 

Sours Kunstncton MusEuM.—Visitors during the week ending 
June 28th, 1879—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 14,349; mercantile marine, 
building materials, and other collections, 1876. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2491; mercantile marine, buil materials, and other 
collections, 93. Total, 18,809. Average o bane week 





ni 
in former years, 18,978. Total from the opening of the Museum, 
18,194,694. 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
orne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
rices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 





ScorLanp— £s. d. £s. d. 
G.m.b.—No. 1.. 220 Glengarnock—No. 1 240 
me B., . . 2 0 6 No 3 .. 2 2 0 
Gartsherrie—No. 1 256 Eglinton—No. : is oe eee 
No. 3 2-2.% No. = ef 
Coltness—No. 1 .. 210 6 Dalmellington—No. Re Mc his 
= ae 23 0 No3.. 2 0 6 
Summerlee—No. 1 246 Ata Si 
No. 3 2 2 0} 
angloan—No. 1 2 9 0! Carron—No. 1.. .. .. 8 0 0 
No. 3 2 2 6) No. 3.. 217 6 
ememet - 2 ‘ Do., a selected |. 3 5 0 
Monklund-Not =. 3. 33 0 At Grangemouth. 
No. a.» 2 a3 - 
Chapethall—No. =e oe cure oe 
No. 8. 0 0 0} At Lei th. - 
Clyde—No. 1 a. tf —ae 
ms .. 232 8 
The above at Glasgow, | CLEVELAND—Prices at works— 
deliverable alongside. _ co ee ce ce oe LWT O 
BO, B.n co co ce os 8 OD 
nneract + waged o| ee ae 
No. 4, foundry .. .. 112 6 
At Broomiciaw. | No. 4, forge .. .. .. 112 6 
Calder—No.1.. . .. OC Rec wee iin as ss cs BS 
SS eee 0} ares Se 
At Port Dundas. | Thornaby, No.3 .. .. 29 0 


MonmovurusHine—Tredegar No. $ tin-plate pig iron, 60s. 0d. at works, 
less 2} per cent. j nee mnt. 


e Tredegar No. 3 foundry pig iron, 50s. 0d. do. 
Bea &:: 8 &d& 
Wates—No. 2, f.0.b., Newport .. es - 27 6to0 0 0 
Forge, at works . 25 0to210 0 

40s. per ‘ton for rail i quality. 
Common pig, at works. 20 0t00 0 0 
DERBYSHIRE—No. 1, at Sheffield on 21 0to2 6 0 
No. 3 eo - 119 O0to2 40 
LaNcaSHIRE, delivered in Manchester—Wo. 324 6to0 0 0 
ne a No.4 2 0tco 0 0 
K. H. Messelmoun ee ° es - 50 0t00 0 0 


Messrs. WHITWELL and Co.’s Stockton net prices (on trucks) are—No. 3, 


£1 Lis. 0d.; No. 4 forge, £1 l4s. 0d.; “Thornaby” No. 4 forge, £2 4s. 0d.; 
“B Thornaby,” £2 7s. 6d. net. 
HEMATITE, at works, 2h > for pang cash. 
Millom “ Bessemer”—No.1 .. oe oe a 8:3 6 
BaD .. oe ee oe - 800 
No.3 .. ee ee ee >. a 
Ordinary No.3 .. a os = = ae 
No.4 .. oe ee os o- 3236 6 
No.5 .. os ee ee -- 216 6 
Mottled .. se ee oe ° e oo 235 0 
> ip = ee oo ee ee - 215 0 
Maryport Hematite—No.1 .. oe os oo - 826 
No.2 .. oe — a 8.09 
No.3 .. oe ° ee - 217 6 
No.4 .. os on . -- 217 6 
No.5 .. ° ee oo o« B's 
Mottled and white ‘ - ow as - 297 6 
* Bessemer ” — No. ° eo _ ~ oa 8 
No.2 .. ° ° » - $00 
Nas .. oe oo a -- 217 6 
Puddled Bar— 
Wares—Rail quality, at works oe -- £3 0 Ote 310 0 
CLEVELAND, delivere ‘ . -- 310 Oto 312 6 
Fox, HEAD, and Co., léin., plate quality, 
perton . 312 6to 0 0 0 
LANCASHIRE—Pearson and Knowles Coal and 
Tron Co. .. ae ans ne - 4 5 Oto 410 0 
Guascow, f.o.b. .. ae on 510 0to 6 0 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & KNOWLES sige: best, 3 dis. forcash .. -- 710 0 
Guascow, f.o.b oe -- 4515 Oto 6 0 0 
Wares—At works, ‘net . os a - 6 5 Oto 000 
MIDDLESBRO’, delivered . kale - 560 0t 5 5 0 
Fox, Heap, & Co., at works, cash less clk 
Ship or bridge plates i 5 5 0 
Mast plates (_~ —) ie ee eae eee ye 
A - 19 ~ 
Superior do. —) SE Sree «oo 629 6 
Boiler Plates— 
WELSH = 6 5 Otc 7 0 6 
Pearson and KNowLES, "to 5 ewt. each plate = a *& #2 
Do. best best . on we = om in ~~ ie SS 
Do. treble best .. as ~ - 1110 0 
Sheffield * "£10 0 0 to 12 0 0 


2} per cent. discount for ond, The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or | 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool | 
in lots of 10 tons and upwards. 

Bow Line and Low Moor— 
Terms in each case 2} « dis. for cash in payment of monthly accounts, 
or 1} per cent. dis. for cash in —_ of three months’ bill. The 
Low Moor Co. and the Bowling I ron Co., Limited, deliver in 
London at 10s.; Liverpool, 7s. 6d.; and Huil, 5s. per ton extra. 


£ s. d. 
Under 2} ewt. each 999 perewt. 1 2 0 
2} cwt. and under 3 cwt. ; aoe 
3 cwt. » 3h ewt. 150 
3} cwt. - 4 cwt. T's 
4 cwt. ” 5 cwt. 110 0 
5 cwt. a 6 cwt. 113 0 
6 cwt. 7 cwt. 116 0 
7 cwt. and upwards 119 0 


Plates exceeding 6ft. wide, 2s. per at. porta an ats ates amuptinn: 8ft. 
wide subject to special quotation. All plates differing ftom a square 
form or Tegular taper, or when over 20 per cent. is ‘cut away, extra 
per cwt. 3s. 

“Bowling” weldless hoops, for strengthening boiler flues, 
£1 14s. per cwt. 
Taytor Bros.” boiler plates 6d. per cwt. less; their terms as 
Low Moor. 





“ Moxmoor” (E. T. Wricnt and Sons). Best, to 5 cwt., 
to 4ft. Gin. wide, and to 32 a feet, per ton' 9 0 0 
at works . : aa | 
Best best oe = oo 1 00 
Best best best, “to 4 wt. ns 122 0 0 
Special, to 3 cwt. 1510 0 
Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield plates .. os fen ee - 8M'S 
” Best plates .. oe oe os oo -- 1010 0 
wi Best best plates .. ‘nie 1110 0 
Fox, Heap, and Co., at works, pan toon 2} 
Boiler shell plates (occa) j 6 26 
Fl . os ee oe oo ¥26 
a. Gra) 
Do. ag ee gstigadiestiny oo ee oo - 8 5:9 
GLascow b ee oe -- £6108.to 7 0 0 
Angie Iron— 
Booire and Low Moor, terms as above. per cwt. 
Land T iron, not exeeeding ten united inches .. 120 
For each additional inch extra per cwt., 1s. 
Barrows and Sons — 
B.B.H. best angle iron, at works.. oo oo - 910 0 


Pearson and KNow.es—less 2} per cent. for dunashs ee 6 
from 1 by 1 by } to 34 by 3}, ine ton . 
Best boiler do., per ton “és is ee 
Wuirwe t and Co., less 2} discount, vat ton a ae 
est os 6 
Best best boiler Ee 
= Mowmoor,” at _ works, up to eight mndteis shite: 7 
ee ee 
Best best ‘a 9 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
? »  9in. to l0in., 20s. extra. 
CLEVELAND -. £5 0s. to 0 
Weisu—“ Best best ” angles from 1}x1}x5-16 to 3in.. 6 
Also T-iron, f.0.b, less 24 and 1 per cent. 
Gtascow, f.0.b. .. ot os £5 5s. to 5 
ABERDARE. . ee ee “ oe - €0 &-@ 
Bar Iron— 
Low Moorand Bow rnc, terms as for plates, &c.— 
Perewt. £ 
Flat, round, or “igaagen to al ewt. ee as - © 
Do., 34 to 5 ewt a" . én si on.” 
Do., 5 ewt. and upwards ne . eo & 
Flats—1}in. by in. and upwards... oe os «- 0 
9 under #in. thick to }in. .. ce oe o 8 
a under jin. to jin. .. os os oa Ta | 
- under jin. .. 1 
For each }in. less than liin. wide, extra, 10s. menat ‘ton. 
Squares—}in. and upwards 0 
pa 7-16in. 1 
oa - and 5-16in. 1 
a a - at oe o 3 
ae and upwards a ot ron - © 
os 9-16in. an - = ee oe ws eo | 
na 7-16in. and 3 me as am -_ OES 
as - “8 ee es os oe ee 1 
1 


Rivet, gaa as above. Chain iron, 28.5 and best bars 
and rods, extra 3s. per cwt. 
s — meee ” (E. T. Wricut and Sons), at the 


works, per tc 
Bars, a So Sin. rewndrendaquent,orte Gin: flat .. 7 
” ” ” ” ” ee 8 

Best S ” » ” » - 9 
Rivet iron, usual sizes ~ : . 9 

Best, t ae o 

Barrows and Sons, at ‘works, ‘per ton short— 
B.B.H. bars " ° as ee 
Rovunp Oak, Du DLEY, per ton— 

Ordinary bars oe os ee ee 8 
Single best .. os ee ee on os 9 
Wouble best .. oe aa ve ee ° ll 
Treble best .. Mis as os os as onan 
Best rivet és an <8 wh “ + + lo 

Glasgow bars, per ton, £5 10s. to £6 0s. 
Merchant Bars— 
Warrwe t and Co., f o.b. works moe dis. for iegeen wade ton— 
wn von. . 5 

Ship rivet iron oe oe os | ® 
Crown wee? - Thornaby * es os 7 

Best ee as 8 

Best best ” 


Detail Bice from warehouse 10s. per ton extra. 
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Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 


The Pearson and Know es Co.— 


Flats, from lin. to in. wide by jin. thick and apwards 6 0 
Rounds and squares, from }in. to Sin. . 6 0 
Best, 10s.; best best, 30s.; treble best, "60s. per ton extra. 
Sheet— £8. 
“ Mormoor” (E. T. Wricut and peeade to 8ft. by 3ft. 

20 w.g., _ ton at works aa 0 
Best oe es oe os os 9 0 
Best best es ie ap es es ee 10 0 

Barrows and Sons— 
B.B.H. sheets. . mm om on ne os Oa 
» best do. es es “e és ie » as 
» best best do.. « ée oo 38:0 


Wates—Treforest Tin- plate Washo 
Coked tin, at Cardiff. 15s. 3d. to lés. 6d. ; 


Lydney—Charcoal tin, IC .. £1 0 Oto 0 

Terne. . - ee se o 1300 0 

Coke tin 019 6to 0 
Swansea .. 016 Oto 0 
Gadly’s Aberda are coke 016 Oto 0 
Best charcoal "i 019 0to l 
Morriston, at works 016 Oto 0 


The Pearson and Know.es Co.— 

Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 7 
Best and best for galvanising, 10s. per ton extra ; 
CrowTHER Bros. and Co.— 


17s. 6d. in London. 


0 
0 
17 
17 
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best best, 30s. 


Tin Sheets—“ Lion & Crown,” Kidderminster— 
Coke, annealed. ee - . Singles, percwt. 114 0 
Charcoal do. . we 0 ee ” 119 0 
Best charcoal do. - ‘ 2 0 
Doubles to 24 w. 2s., and lattens to 26 weg, 
4s. ys cwt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, perewt. 018 0 
B terne = - 140 
Charcoal terne ao “a ie | 
Lattens to 26 w.g., 2s. per cwt. extra at works, 
ess 3 per cent. discount. 
Wire—Ry ans Brotuens, Limited, Warrington— 
Best w) Annealed drawn fencing wire, per ton— 
£10 5s. £10158. £11 bs. £11 15s. £12 158. 
Nos. 8 10 
Delivered free alongside ship Liv wre 2} per cent. 
Nail Rods—G.tasoow, f.o.b. .. ee oe -- 6 Oto O 
CLEVELAND .. ee . oe - 5 000510 
Hoops and Strips—Prarson and Know.Les— 
Ordinary sizes and gauges, up to Sin. wide .. oot, Gad. ® 
Best, 10s.; best best, 30s. per ton extra. 
Rails—G.tascow, f.o.b. . oe 5 0 0to6 0 0 
CLEVELAND— Heavy "rails | me 4 2 6to410 0 
Light do. 410 0to5 5 0 
Wa.es—Tredegar Iron Company 5 0 0to0 0 0 


f.o.b. Newport. 


Ordinary quality of iron rails above 50 Ib. per yard in 250 ton lots, 


£4 12s. 6d. per ton f.0.b. Newport, net cash. 


For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. 


Colliery bridge rails, in 10-ton lots, net cash £5 0 
Fishplates, at works, any section -- 57/6 to 6 
Old and D H flange rails, at works .. 210 to 3 

Railway Chairs—G.asoow, f.o.b. .. om -- 8 O0t08 

Pipes—G.asoow, f.0.b. .. ° os ee - 4 0t05 
STEEL. 

SHEFFIELD—At works— £s. a. £8. 
Spring steel : oe oe oe -- 9 0 0to17 10 
Ordinary cast rods ss 14 0 to 21 0 
Fair average steel at 24 0 0 to 32 0 
Sheet, crucible . os -- 20 0 Oto 60 0 
Sheets, Bessemer o es os -- 12 0 Otolé6 0 
Second-class tool. . es os ‘eo -- 30 0 0to 45 0 
Best special steels -- 48 0 Oto 75 0 
R. Mushet’s special tool steel... x -- 140 0 O0t0224 0 
Fine rolled, for clock springs, &. .. -- 6 0 Oto 70 0 
Rails—Siemens, at works .. ow - 0090 0to 0 0 

Bessemer, ordinary .. ° -- 410 Oto 510 
Do. superior .. oe - 6 0 Oto 610 

WaLes— 

Rails, f.0.b, Cardiff or Newport .. - 415 Oto 5 0 
Rails, S works, Bessemer .. oe -- 412 6to 0 0 
Hea - 415 Oto 5 0 
Slightly defective, Cardiff or Newport « «- 410 6to 0 0 
iteel colliery bridge rail, works .. - 6 5 Oto 612 

MIDDLESBROUGH— 

Steel ~e os oe ee oe -- 412 6to 415 
Spiegeleisen, at works .. a ée -- 412 6to 0 0 
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0 
5 


10 


oo aeoooo ecococoocoscooo™ 





| compares, at 





} 





MISCELLANEOUS METALS. 


£ada £28. 4, 
Copper—Chili bars Pecet perton 5515 0 to 5610 0 
British cake and aan *s - -- 66 0 Oto6l 0 0 
Best selected ‘ «e ae - 61 0 0to 62 0 0 
British sheets, strong . os ee 65 0 Oto 66 0 0 
Tin—Straits PY a iS 65 5 0 to-6510 0 
British ingots .,. a oe 64 0 0 to 6410 O 
Lead—English ig 1310 0to1315 0 
Foreign do. -< 1810 0 to 00 0 0 
Sheet a. oo ee ee .» M5 OwWML O 
S) ~-- Silesian as ec” he - 14 0 0to1410 0 
english ee és = -« 141 0to 00 0 0 
Quicksilver ‘6 . +» perbottle 6 0 Oto 6 2 6 
Phosphor Bronze—per to n— 
Bearing metal XI, £105 ; other alloys - 110 0 0to125 0 0 


Best refined grain nickel, per Ib., less 2 monthly pepeunh, 38.; square 


nickel, per Ib., 2s. 10d.; inferior qualities, per lb., 2s. 6d. min. 
COAL, COKE, OIL, &e. 

Coke— £8.d. £8, d. ry At pits— 
Cleveland,atovens 0 9 0—0 00 Ell coal, chars 0 40—0 50 
Derbyshire .. 010 60 4 0 0 36-0 56 
Sheftield 0120-0 14 0 Byline’ “ - 0 50-0 00 
Tredegar . 0 96-0 00 Smithy .. 0 10 6—0 12 0 
Wales—Rhondda. 0 9 6—0 100 Lancashire—Wigan pit prices— 

Coals, best, per ton— Arley 0 86—0 96 
South Durham .. 060-0110 Pemberton 4ft. 0 6 6é—0 73 
Derbyshire— Forge coal .. 0 460 53 

Best, at pits .. 0 80-0110 Bu oa 39-0 43 
nes 0760 90 Slac! - 0 26-0 36 
Slac« 0 33—0 6 0} Oils, tun— 

South Yorkshire—At the pits— Lard 35 10 0—36 0 0 
Branch .. .. 0116-0148 Linseed ., .. 27 10 0—27150 
Silkstone,house 0 86—0110/ Palmnut .. .. 35 0 0—85100 
Converting 0 90-0110); Rangoon engn. gal.0 00-6 00 
Steam coal* 04110 60 Rapeseed, brown 28 0 0—28 2 6 
Slackt .. 0 30-0 56 » Engl. ~ 30 0 0-30 26 

Wales, through 0 56—0 60) Petroleum,re 
Steam, less2}.. 0 5 6—0 70 (pe 7 Oe 0 07007 
House, at port 0 6 6—0 86 Tallow, old, P.Y.C. 34 6 0—00 0 © 
Small steam .. 0 16-0 26 new ,, 35300000 





* Supplied to er be ee and lenge works, t+ In many cases it 
is not brought out of 


PRICES CURRENT OF TIMBER. 








£8 8. Zs. £ 8. 
Teak, load .. . 8 10 rd 0 | Battens,allsorts .. 5 0 71 
Quebec pine, red .. 3 5 410 | FLOORINGRDs. sq. oflin. 8. d. 8. d. 
yellow.. 310 415 First yellow .. ..10 0 12 0 
pitch .. 3 5 510 » Welte .. . 86 9 © 
Oak oo BD 4:2 Second quality .. 70 9 0 
Birch 310 410 | Staves, p.standardM. £ s. £ 8. 
Elm 40 410 Quebec, pipe.. .. 70 0 75 0 
WP od cheon. 16 0 17 0 
Dantsic & Meml.oak 410 5 0 Baltic, ro -170 0175 © 
Bu. oni cc) oo BO B® Brack.. ..120 0130 0 
» undersized 117 2 O | Harp a a 
‘ 815 45 Box, Turkey .. 60 20 6 
a ’ Swedish ee 110 2 5 a4 at 
Wainscot, Riga, log... 215 410 Cedar, Cuba,sup.ft. 0 44 0 6 
Masts, Quebecred pine 410 5 0 Honduras, &c... 0 it 06 
Kowrie,load.. 710 8 10 £a. £24. 
Oregon .. .. 50 7 0 Ebony, Ceylon, ton 5 5 1710 
Lath, Dantsic,fathom 4 0 6 0 Zanzibar, &c. .. 6 0 10 O 
St. Petersburg. 0 0 7 0 Lignum Vite... .. 4 0 10 6 
Deas, per C, 12ft. by Mahogany, Cuba, s. d. s. d. 
3 by 9in. :— superficial foot. 0 6 O 9 
Quebec, pine Ist .. 13 0 23 0 St. Domingo, car. 
» 2nd... 9 0 18 0 average .. .. 05 0 9 
Srd.. 7 0 9 O Mexican, do, 04 0 4&4 
Canada, spruce Ist. 10 0 12 0 Tobasco,do. .. 0 44 0 5 
rdand2nd 610 8 0 Honduras, do. .. 0 4 0 ob 
New naeetle - 610 710 Walnut, Italian .. 0 3h 0 6) 
Archangel -. 9 0 16 0 Rose, Rio, ton 12 0 2% 0 
St. a 12 0 13 0 Bahia 10 0 20 0 
Finland .. ae we Sandal .. 20 5 60 0 
Wyburg .. 8 0 90 Satin, St. Domingo, 
Christiania 600 0 Of fooe ww we 06416 
Other maitre dl 00 00 


THE Atueelens  Mamieiiases says . that “A syndicate of five 
English carpet firms have acquired ~ patent rights for Great 
Britain of a new American carpet, and are sending it into the 
market. The fabric, known as thei Royal Axminster, is described 
as a velvet pile, produced at a very low cost. Nevertheless, i in 
appearance and quality it is said to be a luxurious article of this 
kind. The secret of its cheapness is the ingenious machinery by 
which it is produced. The process is considered likely to revolu- 
tionise the trade in Axminster carpets.” 

In many of the colonies where coal is scarce or dear, and 
where the price of gas is proportionately higher than in this 
country, the electric light is likely, thinks the Colonies and India, 
to be used sooner and more generally than in England, where it 
sresent at least, unfavourably with gas in the matter 
of cost. “In Melbourne, for instance, where gas is as cheap as in 
any other Australian city, the price of that il uminating agent is 
at least twice as great as in London; and as, in the latter city, 
the electric light is estimated to be ‘about twice as dear as gas, 
the cost of the rival lights in Melbourne would be about equal. 
The superior illuminating power of the new over the old fight 
would, therefore, turn the Galaneo 4 in favour of the adoption of 
the electric light. This is true of most of our colonial cities, and 
there are many towns where gas, of a very inferior quality to 
that to which we are accustomed at home, costs six or eight times 
as much as in any English town. For street lighting, consequently, 
the electric light is coming into rs in many parts of Australia, 
and South Africa particularly ; and, when the problem of sub- 
dividing the light for use in small houses is satisfactorily solved, 
it will find a wide field in which it can establish itself much more 
rapidly than will be the case in England.” 
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STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S SHOW. 
No, IV. 

In the Kilburn showyard were exhibited a great 
number of small steam engines of various dimensions 
sold at various prices, and possessing various merits and 
demerits. It is quite out of our power to give anything 
like a minute account of this great mass of little 
machines, nor would it serve 
any go purpose if we 
devoted pages to the subject. Fic.t. 
Of those which were hope- 
lessly bad we prefer to say 
nothing whatever. Engines 
shown by Mr. Alfred Dod- 
man, of King’s Lynn; 
Messrs. Tuxford and Sons, 
Boston ; Mr. E. 8. Hindley, 
of Bourton, Dorset ; Messrs. 
Hempstead and Co., of 
Grantham ; and Messrs, 
Riches and Watts, Norwich 
deserve mention as being a 
well designed, well made,and 
likely to do good service. All 
these firms have got a well- 
earned reputation for this 
class of work ; Messrs. Tux- 
ford’s little 3-horse portable 
engines, for example, having 
been before the world for 
many years. A less well- 
known exhibitor is Mr. W. 
G. eee of Stafford, who 
showed no fewer than fifteen 
“Challenge” _ horizontal 
engines, and a little loco- 
motive which is used at the 
Beckenhamand Penge brick- 
works of Messrs. Rhodes. 
This engine was only lent 
by the owners for exhi- 
bition. Its gauge is twenty 
inches, and its total height 
4ft. 10in. The horizontal 
engines of 1 and 2-horse 

wer shown by Messrs. 
Bagnall are well designed, 
well finished, and although 
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Vertical engines of considerable power were exhibited 
by many firms. Possibly the largest in the yard was 
one shown by Messrs, Alexander Shanks and Son, 
Arbroath, nominally of 12-horse power. This engine is 
really a modification of the “ Caledonian” type, and the 
arrangement has been illustrated in our ee 
is fitted with the automatic expansion gear on gt the 
firm, and was a conspicuous object in the yard, owing to | 
the great height of the vertical boiler. As a con-. 


ra 


SN 
mS Fic.2 


Pra i 
| 


| 


| 





y 
y 


Y) 
G 


IDS 


ae 

PRES 

= | i 
5 Bi 


SOO sy 


SSS 


1. 
| | ] 
x @ 


Sos 


SSS 


ESSSS 








TE 
ZG 














exceedingly cheap, appa- [ELA 
rently very good. The Ras 
General Engine and Boiler \ \ \N 
Company, Hatcham, showed “SQA, W A vp 
among others a  3-horse 
ated engine very well 

nished, and two of 1-horse 
and $-horse power respec- 
tively, supplied with steam 
by gas-heated boilers, which 
seem likely to do good ser- 
vice under certain condi- 
tions. The use of gas for 
making steam is, however, a 
mistake, and it will be found 
in almost all cases better to 
put down a gas engine at 
once to do the work. The 
Talbot engine exhibited by 
Messrs. Proctor and Wallis, 
of Tustin-street, we have 
recently illustrated. Messrs. 
Proctor and Wallis showed 
vertical engines and boilers, 
which we may illustrate. 
Its form is convenient, and 
it is a well-finished, service- 
able machine. Among larger 
engines shown by the score, 
we may mention those exhi- 
bited by Mr. Edwin Foden, 
of Sandbach, Chester. Mr. 
Foden has produced a new 
design, the cylinder being 
bolted to and overhanging 
one end of a flat bed-plate, 
the other end of which carries 
two bearings for the crank 
shaft. The engine is self- 
contained. Engines of this 
type are made from 3 to 10- 
horse power quite alike save 
in dimensions. Steam is cut 
off in them all by an ordi- 
nary slide valve with good 
lap, and they are all fitted 
with Porter's governors. 
They are serviceable ma- 
chines. Mr. Foden also ex- 
hibited a 14-horse power 
Cornish boiler, with all its 
fittings comple under 
a te. ae — 
in an agricultural showyard. 

Messrs. Robey and Co., 
of Lincoln, showed a very 
fine collection of engines of 
various dimensions, none of s 
which, however, presented any conspicuous novelty, 
either in design or construction. The work turned out 
by this firm is so rea | excellent, that it is quite 
unnecessary to occupy space by saying much concerning 
it here. The firm were as unfortunate as others in 
getting engines into the showyard, and a fine portable 
engine, brought in two days after the show opened, 
remained to the end with its wheels half buried in the 
mud at the side of their stand. 
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WATT’S THREE-CYLINDER ENGINE.! 
trast to this engine, we may mention a very ingenious 
domestic motor, exhibited by Messrs. Thomson, Sterne, 
and Co., Crown Ironworks, Glasgow. This little engine 
is rated at ;4;-horse power, and may be said to be capable 
of doing one man’s work ; for albeit a man’s power is 
variously rated at from one-fifth to one-seventh of that 
of a Watt horse, ig inasmuch as the engine will turn 
a shaft continuo asi) while a man must rest, it may be 
safely ruled as equal in efficiency toa man. It depends for 





its operation onaprinciple which many inventors have tried 
to reduce to practice without success. There is no boiler 
roperly so-called, but a strong vessel heated by a Bunsen 
urner. Into this is forced at each stroke of the "4 
by a tiny pump—the plunger of which is about as 


as a pencil—a few drops of water. This is instantly 
converted into steam, and forces the piston, which is 
single-acting, downwards. There is only one valve, a 
little slide on the piston, worked by a toe on the end of 
the connecting-rod. The fly- 
- ; wheel is ved for a gut 
a line. As the boiler contains 
ih = no water there is no danger 
vil of an explosion, and it is 
MH Fag 4 that once set pe 
thzow the proper quantity o: 
water it will work for hours 
without any attention or an 
risk, It is a very pretty an 
ingeniots toy, ut, as we 
have said before, when it is 
necessary to use gas to pro- 
duce power, it is better to 
have a gas engine at once 
than any form of steam 


“eee. . 
essrs. Ransomes, Sims, 
and Head, exhibited the 
engine and boiler which we 
illustrate at page 27. This 
is a compact and pretty 
arrangement; the cylinder 
and working parts are carried 
on a neat cast iron A 
standard, quite independent 
of the boiler, and yet occupy- 
ing altogether but littlespace. 
The boiler is of the ordinary 
vertical t with a dome 
fire-box with cross tubes. 
By its peculiar construction 
the engine can be supplied 
as an independent ed 
mene without Se boiler 
when necessary. e engine 
and boiler shown  acagge oraM 
upon a cast iron te, 
which forms also an ash pan 
and feed-water heater. The 
boiler is of course provided 
with all the usual fitti 
double safety valve, &c., an 
when required the whole can 
be mounted upon agg nat 
travelling whee whi 
make it very useful for 
farm purposes and other 
work where removal is 
sometimes necessary. These 
engines are made of various 
sizes, with cylinders from 
*~ to 10in. .. amy 

essrs. vey, Paxman, 
and Co., the ing Iron- 
works Company, and many 
other makers too numerous 
to mention, exhibited engines 
of this type, the demand for 
which seems to increase 
enormously. 

Messrs. C. Burrell and 
Sons, St. Nicholas Works, 
Thetford, exhibited nine 
steam engines, of which all 
but one are ploughing or 
traction engines. The more 
conspicuous were no doubt 
a pair of 14-horse power 
engines for ploughing on the 
double system. These are 
perhaps the narrowest 
engines of the kind ever 
made, their entire width 
beingjbut 7ft. 6in. This end 
has been gained by makin 
the driving whee. whick 
are 2lin. wide in the tread, 
6ft. 6in. high. This large 
diameter permits much of 
the gear to be got inside 
them. The brackets are of 
wrought iron, and to pre- 
vent overhang the crank 
shaft bearing is supported 
in a_basin-shaped casting, 
bolted to the side of the 
bracket ; this makes a very 
good job. The cylinder is 
lljin. diameter and 12in. 
stroke. Messrs. Burrell are 
fap a Bead pressure 
in eir plo engines 
to 150 Ib. on the bog ag 
The boiler of the engine 
under notice is made of ;4in. 
plates, double rivetted. The 
crown of the fire-box is 
3 carried by double plate 
bridge stays running fore and aft, as in locomotive 

ractice. The box sides are supported by jin. 
Iron stays, tapped and rivetted, spaced 4in. one 
way and 4$in. the other, centre to centre. The plate 
just under the tubes, always a weak spot, is sup- 
ported by three stays, which run well forward, and 
are rivetted to the bottom of the barrel. The top of the 
box slants back from the fronttothe back. A single cas: 
carries the ends of the guide bars, motion plate, an 
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vernors. The arrangement for altering the speed is an 
Taecuvonaet on one ——- illustrated. A 6-horse power 
engine is fitted with Burrell and Edwards's patent spri 
wheels, which we shall probably illustrate. Four heli 
springs in compression are arranged within the boxes of 
each wheel in such a way that the load is always carried 
by one or by two of them. The engine has been in constant 
use for six months, and there is no appreciable wear in 
the spring gear, which can be well lubricated, and is well 
up out of the dirt. Messrs. Burrell also show double 
helical spring draw bars, which answer well,and save 
the engine’s gear from many rude jerks. 

Messrs. Ruston, Proctor, and Co., Lincoln, show a verti- 
cal engine, which we illustrate at page 127.. The boiler, 
of the vertical kind, has two water cross tubes in the fire- 
box, and a smoke tube passing through the steam space ; 
it is mounted on a substantial base-plate, which is form 
into an ash-pan and feed-water tank ; the boiler barrel is 
lagged with polished mahogany secured by brass hoops ; 
two safety valves—lock-up and spring balance—and 
requisite fittings are provided. The engine is mounted 
on the same bed-plate independently of the boiler, the 
cylinder being supported by a neat tapered cast iron 
column with faced flanges, the bottom cylinder cover 
having a turned projection dropping into a bored recess 
in the standard ; top collar studs fasten the cover to the 
cylinder, and passing through the flange of the standard, 
are secured by nuts on the under side. The crank shaft 
of Lowmoor iron is bent from the bar; one bearing for 
it is cast in the standard, being as close as possible 
to the crank; the other is a strong pedestal 
bolted to the base-plate close up.to the ‘fly-wheel. 
The guides for the piston rod are bored outin the standard, 
the crosshead is of wrought iron provided with cast iron 
slide blocks adjustable by wedges and screws. ~The 
cylinder, 83in. diameter by 10in. stroke, is steam jacketted, 
steam being supplied by a small branch pipe from the 
stop valve casting, and all accumulation of condensed 
water is prevented by a patent ejector connected to the 
lowest part of the jacket with drain pipe into tank. The 
stop and throttle valve are both equilibrium, arranged 
in a neat brass casting bolted to the steam chest and 
supplied by an elbow pipe from the boiler. The governors 
are of the loaded cross-armed type, a on the steam 
chest cover, connected bya simple lever and crank to the 
throttle valve, which is adjusted by a small thumb wheel ; 
the action is quite pea and sensitive, with no 
inclination to hunt. A branch pipe from 
elbow connected to the return pipe of the pump in the 
usual way forms an efficient water-heater, and the pump 
is bolted to the bed-plate on the — side to the 
fly-wheel and arranged obliquely. e point of cut-off 
of the steam may be varied from one-quarter to two- 
thirds by the patent expansion excentric, as placed on all 
Ruston, Proctor, and Co.’s engines. The whole arrange- 
ment is exceedingly —- and any part can at once be 
got at with the greatest facility. 

Messrs. Greenwell, Tyndale, and Co., of Queen 
Victoria-street, exhibited Smith’s curious vertical boiler, 
which we illustrate in the accompanying engraving, which 
almost explains itself. The boiler contains two chambers, 
the lower one being the fire-box, which are united by 
large vertical pipes. In both chambers tubes descend 
from the cal g in which the circulation is maintained 
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ENLARCED SECTION OF TUSE AND BALL 
SMITH’S VERTICAL BOILER. 


almost precisely as in the Field boiler, cast iron globe 
heads, as shown in the detail sketch, being used instead 
of the trumpet mouths of the F ield tubes. The circu- 
lation will probably be as good in the one boiler as in 
the other. The upper chamber is, however, exceedingly 
inaccessible in Smith’s boiler, and we are disposed to 
imagine that in a very short time it will become filled 
with soot, which there 1s no ostensible means of remov- 
ing. A damper is placed at the base of the chimney, 
which will cause much ultimate trouble unless it is very 
unlike all dampers of the kind. Its presence is fortu- 
nately not essential to the success of the boiler. No 
boiler of this construction appears to have been in use 
more than seven or eight months, so that it is premature 
to say much concerning it. 

Messrs. Cater, Walker, and Son’s, of Southwark, prin- 





cipal exhibit was a 12-horse boiler of the well-known 
Cater type, made entirely of steel, and fitted with a mud 
drum and a steam drum. The boiler is too well known 
to require comment or description. en we say that 
its workmanship will maintain the reputation of the 
firm, we have said enough. They also exhibited Atkin- 
son’s feed-water heater, which has been fully illustrated 
and described in our columns. 

At the stand close by, Messrs. Death and Ellwood, of 
Leicester, showed a 25-horse power horizontal engine, 
which, being in a very inaccessible and eut-of-the-wa 

slace, probably has not received the attention it deserved. 
Vithout having about it anything to attract those in 
search of novelty, it still deserves to rank as a very 
well-finished, well-designed, and substantial engine. The 
only point on which we are disposed to find fault with it 
is that the crank bearing is too small, and the head of 
the connecting-rod too thin and slight. 

Clarke’s Crank Company, of Lincoln, showed some 
very fine specimens of engine cranks, one for a 50-horse 
power winding engine, now po | built by Messrs. Robey 
and Co., being an extremely good job. We very recently 
described at length the ingenious arrangement of 
machinery by which the company make their cranks. 

Mr. C. T. Watts, of Cordova Works, Grove-road, 
London, showed a new three-cylinder engine, which is a 
decided improvement on anything of the kind yet made. 
We illustrate it by the engraving, page 23. It is 
the first engine of the type with a variable expan- 
sion adjustable by the governor. a is a cylinder; ee the 
slide valve, in which is the equivalent of the exhaust 
ses F. The valve is a piston valve; it is pushed upwards 

y the valve rod e', which is jointed to the lever /, and 
is forced down by the steam constantly above it. 
The other end of j is carried by the link ¢ on the 
rocking shaft h. The lever /'—see Fig. 2—grasps the 
groove on the base of the governor /, and as this last rises 
and fails it moves / through the agency of the link /* 
and the arm k'. The lever j carries a wheel /, which 
rests on the cam g, and this cam works the slide valve. 
According to the position of the roller 4, so will the cut- 
off take place earlier or late, and the ratio of expansion 
can be made either 0°1 or 0°9 of the stroke. The cams 
are three in number, one for each cylinder, and are cast 
in one with the crank shaft of steel. The bearings are 
of phosphor bronze, and are very large. Engines on 
this pattern to indicate 250-horse power are now in course 
of construction. 

Messrs. Aveling and Porter, of Rochester, showed a 
considerable number of engines, but their most note- 
worthy exhibit was the new steam roller which we 
illustrate at page 30. The gear is all carried in a box, 
so to speak, on the top of the engine, and instead of the 
conical rollers hitherto used in front, the great advantage 
of two cylindrical rollers has been secured by carrying 
the front end of the engine on a heavy cast iron fork, as 
shown. A pin reaches up from this fork and passes 
through a heavy casting above. There is sufficient play 
in this casting to allow the rollers to accommodate them- 
selves to the shape of the road. We have already 
illustrated the driving gear used with this type of 
engine. 








GAS ENGINES AT THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

SEVERAL examples of gas engines were exhibited at 
Kilburn during the recent show. This form of machinery 
is daily growing in importance, and the improvements 
which have been effected in its construction since Lenoir 
first produced a practicable gas engine some fifteen or 
sixteen years ago, are so numerous, and have been 
attended with such excellent results, that it is difficult 
if not impossible, to say when anything like finality will 
be reached by engineers who devote their energies to the 
improvement of this type of motor. 


The largest exhibitors were Messrs. Crossley Bros., of 
Manchester, who showed six Otto silent gas engines, vary- 
ing in power from half a horse power to 16-horse power. 
This last is the largest gas engine ever made. The 
cylinder is 13in. in diameter, the stroke being 18in., and 
the engine has indicated 32-horse power we were informed. 
In none of the engines exhibited, save this, were there to 
be found any novelties of construction ; a very ingenious 
arrangement is fitted to this engine in order to over- 
come a serious difficulty. It is known that on 
starting the Otto engine it must be turned round 
two or three times by hand, as quickly as may 
be. Now with small sizes this is easy, but it 
is otherwise when we have to deal with a 16-horse 
engine. To facilitate the turning of the engine a handle 
is provided, by which the action of the exhaust cam is 
so modified that the compression period is practically 
eliminated, and to obtain an instantaneous ignition of 
the gas, and consequently a propelling force from the 
first, the following device is employed :—At the back of 
the cylinder is fitted a little rod, which can be taken out ; 
this rod has a small cavity in its end, into which can 
stuck the head of a lucifer match. The rod with the 
match head is pushed into the gas chamber, and rests 
with the match near the side of the chamber. To the 
cylinder lid is fixed a hammer, held up by a trigger. The 
gas being on as soon as the engine is turned round,so as 
to withdraw the piston a short way from the end of the 
cylinder, the trigger is released, and the hammer falls on 
the end of the little rod before mentioned, The match 
is driven against the side of the chamber, and, detonating, 
ignites the. mixture of Res and air, and supplies power 
to start the engine. he consumption of gas by the 
Otto engine varies between 21 and 24 cubic feet per 
horse-power per hour, according to the condition of the 
engine. 

Messrs. Thwaites and Carbutt, of Bradford, proposed 
to exhibit one of Clayton’s patent Excelsior noiseless 
gas engines, which resembles the Otto engine in many 


spots ; circular valves, however, being used instead of 
sliding valves, but it was not ready in time for exhi- 
hibition. It has been shown at work at the Gas Exhi- 
bition, North Parade, Bradford, and is spoken well of ; 
but we have had no experience of its capabilities, nor 
can we say what its consumptionof gas maybe. Bischoff’s 
well-known and excellent little gas engine was shown at 
several stands. We illustrate it in the annexed 
cut. There is a piston valve only in this engine 





which, when raised, opens the exhaust, and when 
closed admits air and gas to the cylinder. When the 
piston is raised it draws in the pS tae mixture, axd 
when the valve rises this mixture is exploded by a jet R 
outside, and drives the piston to the top of the cylinder. 
The gases quickly contract, and a partial vacuum is 
made which aids the descent of the piston, but it is 
essentially single-acting. 

Mr. Turner, of St. Albans, showed a neatly-made ver- 
tical gas engine. This is of a very simple type, the mix- 
ture of air and gas admitted below a sae trunk piston 
being exploded by a flame outside the slide valve. The 
working cylinder is placed in a small square tank or 
jacket containing water to keep it cool, the jacket being 
fitted with flow and return pipes communicating with a 
suitable cistern. The most defective point about thisengine 
is the arrangement for lighting the explosive charges. 
We do not know how the case may be when the engine is 
carefully sheltered, but when working in the Kilburn 
showyard about twice as much gas at a moderate compu- 
tation was being used for ignition alone as for producing 
power. 

The most scientific labourer at the production of an 
efficient gas engine is beyond question Mr. Clerk, who 
had two gas engines at the stand of Messrs. Thomson, 
Sterne, and Co., Glasgow. One being an improve- 
ment on the engine exhibited last July at Bristol, and 
then illustrated in THe ENGINEER ; the other being an 
entirely new engine. As the foreign patents for this 
engine are only now being completed, it would not be 
fair to Mr. Clerk to say too much concerning this new 
motor with which he informs us he has succeeded in 

etting a horse-power out of but 15 cubic feet of gas per 

our ; the lowest consumption yet reached. In the 
other gas _—. a mixture of air and gas is compressed 
to about 30 lb. on the square inch and then exploded, 
the cylinder answering the purpose of a compressing 
pump as well as a place in which power is developed. In 
the Clark engine, a mixture of air and gas is also com- 
pressed and ev exploded, but a compressing 
pump is used, and all the arrangements are quite different. 
ndeed, neither the degree of compression nor the pro- 
portion of the mixture is the same as in any other. This 
engine has two cylinders of equal diameter ; one cylinder 
is an air pump and the other is the motor cylinder. The 
air pump takes through an inlet valve a mixture of gas 
and ait, and compresses it into a small reservoir, from 
which the motor cylinder is supplied when required 
through an inlet valve worked by an excentric on the 
crank shaft. On this inlet valve closing, an ignition 
port ina small slide opens to the motor cylinder, the 
gases in which are immediately ignited, the recs 
a no quicker than in a steam engine, and falling 
slowly by expanding, doing work on the piston as it 
moves forward. The igniting arrangement is entirely 
new ; it is very simple and is absolutely certain in its 
action. The ignition port already mentioned contains a 
small platinum box or cage, and all that is required to start 
the engine is to send through the platinum a current of 
gas and air from the reservoir, and in about half a 
minute the platinum is at a bright white heat. To start 
the engine it is only necessary to open a small valve. 
This novel and very ingenious arrangement of ignition 
will enable the gas to be ignited at every stroke, and as 
many as 400 ignitions have been made per minute; but 
as the engine runs at about 200 revolutions per minute, 
there is only the same number of ignitions. The 
piston speed of this engine is so regulated in relation to 
the high pressure utilised, that less heat is lost through 
the sides of the cylinder, and more is converted into 
mechanical work, than is the case in slow-running engines, 
whereby a great economy in the consumption of gas is 
effected.- Messrs. Thomson Sterne, and Co, are now 





engaged in building gas engines of 30 nominal horse- 
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power, and on a future occasion we shall have more to 
say on the subject. ‘ é y 

The improvement effected in the vertical engine has 
been made by Mr. Handyside, and is very simple ; it 
will be remembered that this motor is really a hot air 
engine, worked with petroleum vapour, although gas may 
be used for the purpose, a flame being constantly kept 
burning in the cylinder, and no explosion taking place. 
It has boom found that in this and all other ro He of 
the kind a deposit of carbonaceous matter—mingled soot 
and grease, in fact—takes place, and operates very preju- 
dicially on the piston. Again, the piston rings work up 


ploughs and of the coulter are there shown, and these 
are shown in Fig. 6, which has been often given as 
an Anglo-Saxon plough of the tenth or eleventh century, 
/and is almost exactly similar to two shown in the 
| Cottonian MSS.—Tiberius, B5, and Claudius, B4. A 
| similar plough is shown on the Bayeux tapestry. Fig. 7 
shows a Pape of comparatively modern times in 
use in Sicily, and Fig. 8 shows a plough which may even 
yet be seen in some parts of Italy. Both these bear a 
strong resemblance to one in a plate by Winceslaus 
Hollar, engraved in 1651, and given in Ogilby’s Virgil. 
| Fig. 6, taken from Caylus’ collection of antiquities, is 





CLERK’S PATENT GAS ENGINE. 


into the hottest part of the cylinder, and are thus 
speedily destroyed. Mr. Handyside’s improvement con- 
sists in substituting a plunger for a piston, which 
plunger works in a very ingenious metallic packing, 
adjustable from the outside at the cool end of the 
c linder, As the trunk or plunger which passes through 
this is exposed once at every revolution to the air 
outside the cylinder, through which it moves pepely, it 
is efficiently prevented from becoming too hot. he 
arrangement is ingenious and works very well. - 

Messrs. Lewis a and Son, of Nottingham, exhi- 
bited the gas engine illustrated and described in our 
impression for January 17th, 1879. 

We believe that we have now freely noticed all the 
gas engines exhibited at Kilburn. If there were any 
others there they were buried in mud or otherwise inac- 
cessible. The manufacture of pas engines promises to 
become a very important branch of engineering, and if 
as is not improbable, the consumption of gas can 
brought down to 10 cubic feet per horse per hour, the 
steam engine for moderate powers will no longer be the 
most economical motor. One-third of a penny is not 
much to pay for an indicated horse power per hour. 








PLOUGHS AT THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
No, L. 

Tuouacu the old implements exhibited in the loan col- 
lection at Kilburn are not Me - numerous, they are suffi- 
ciently so to carry us back by representation to days 
considerably more than two thousand years ago. They 
take us back to days when very much of the time of the 


lough-maker must have been expended in looking about 
for ploughs ready made, or half made, in the form of | 


branches of trees bent to certain curves in growing, or 
for branches and portions of stems growing together, at 
angles which made the timber lend itself easily to shap- 
ing into the form which then constituted a plough. The 
character of the Egyptian soil rendered it quite unneces- 
sary to exercise great skillindevisingimplements for doing 
much other than scratching the earth from 3in. to 5in. in 
depth with furrows of very irregular form. Judging from 
Egyptian bas-reliefs, the form shown in Figs. 1 and 14 were 
very commonly used in ancient E and consisted of two 
handles—brauches—the wood at their junction being cut 
into a shovel form, and used with the shovel not quite at 
right angles to the direction of movement, so that as well 
as making or grubbing a furrow it turned some of the 
earth over to one side. Another form is that shown at 
Fig. 2, of the modern form of which we shall have to 
speak hereafter, and to which the early Saxon swing 
sions’ shown in the Harleian MS., No. 603, bears some 
resemblance, though the slade and handle are in one 
piece. The ploughs, Figs. 3, 3a, and 4, show forms of 
ancient Roman and Grecian ploughs, and Fig. 5 is 





another, the latter being taken from an ancient Sicilian 
medal. These indicate that the Grecians were far in 
advance of their contemporaries in other countries, espe- 
cially mee ne is a that these illustrations — 
inci en from sculptures, coins, or pottery, whi 
Soult < se re but an inihienate idea of the details of 
the implements so depicted. The use of wheels for 


similar to the present native plough of some parts of 
Russia. 

It is common to ascribe to the Romans the limited 
form and scope of the ploughs shown by Figs. 3,7, 8, and 
3A, but there seems to be considerable evidence that they 
had in use many different forms of pe besides 
these, although those shown may perhaps give some 
rough idea of the general character of the plough most 
in use. They cannot, however, be considered to convey 
much more exact information than is to be obtained 
respecting English ploughs, from the conventional form 
of implement carved on stone in iments and else- 
where in architectural ornamentation, or in pieces of 
sculpture representing history. We should not, for 
instance, like to think that our present knowledge and 
practice as engineers should be learned in a few hundred 
years of time from the ooee of machines and imple- 
ments round the Albert Hall, or from the corner groups 








be | on the Albert Memorial. here seems to be little 


‘doubt that the Romans used ploughs with and 
| without wheels, and with and without turnfurrows, 
| coulters, different forms of shares, and there is some 
| written evidence that the double-finned share now used 
with the ordinary small American one-way plough was 
also used by them on ploughs for some purposes. The 
fact that the plough took other forms than those com- 
| monly depicted is regen 4 shown by a verse in Dryden’s 
pen of Virgil, which s of the curved beam 
crooked handles, and the bright share. An interesting and 
apparently generally correct short history of ancient 
= hs from an American point of view is given by 
night in his “Dictionary of Mechanics,” published by 
Messrs. Cassell and Co., but his ideas concerning modern 
ploughs savour much of American ideas of the 
superiority of their own manufacture. : 
aving these long past days and dropping, as it were, 
through many ages, our attention is first arrested by in- 
ventions in ploughs actually used in 1730. In this year 
Disney Stanyforth and Joseph Foljambe took out a 
patent for a new plough, or at least a plough which was a 
considerable improvement on the ploughs used in Hol- 
land, one or more of which had been previous to that time 
introduced into thiscountry. The specification relating 
to this invention was not accompanied by drawin 
although it was very fully described, but its genera 
design may be gathered from drawings made a few years 
subsequently of the plough as constructed by Stanyforth, 
at Rotherham, after Foljambe sold his share in the 
patent to him. The Rotherham plough, as it was called 
is shown at Fig. 8a, and from all that can be learne 
about it, it was a radical departure from the plough in 
use in 1730, and was really an exceedingly good 
lough, and better than wep used half a century 
ter. As long as Foljambe had some control over 
the manufacture of the plough, a royalty of onl 
2s. 6d. was charged on each plough, but when Stanyfort 
obtained the sole possession of the patent he increased 
the royalty to 7s. 6d., the result of which was that pur- 
chasers refused to pay the royalty, lawsuits followed, and 
Stanyforth’s patent was made void, as recorded in the 
Rolls Chapel Reports—6th Report, p. 119. After this 
the Rotherham ploughs became very general, and formed 





THE ROTHERHAM PLOUGH. 


the model upon which many others worked and made 
improvements. A Mr. A, Lomax, who was patronised 
by the Society of Scottish Improvers, e various 








improvements about 1740, among which were the employ- 
ment of cast iron for the turnfurrow, and a coulter 
adjusted by means of a screw. 

Without passing by much worthy of notice, we next 
come to the time when Jethro Tull attracted a great deal 
of attention both to his system of cultivation and to his 
implements. In 1751 Tull published a book upon what 
he called horse-hoeing husbandry, the book being entitled 
“Horse-hoeing Husbandry, or an Essay on the Principles 
of Vegetation and Tillage.” He lived on a farm near 
Shalborne, in Berkshire, and employed most of his time 
and fortune in making experiments both with imple- 
ments, and in the endeavour to discover the principles of 
vegetation. He travelled in Lombardy seh | elsewhere, 
and tried to introduce into England the system of culti- 
vation adopted by gardeners in that country, who sowed 
wheat in widely separated rows, which left room for 
hoeing. He found that in rich soils the produce was 
much increased by hoeing, or otherwise stirring the earth 
round plants, and he tried to initiate a system suited to 
market gardening on farm lands. For this reason he 
made horse-hoes, Fig. 9, drills, and ploughs, and about 
1750 he altered the form of plough shown at Fig. 10, which 
was then common in and round his county, to that shown 
in Fig. 11. This alteration, it will be seen, consisted mainly 
in the use of four coulters, by which the furrow slice was 
cut upand fell to pieces assoon asthe mould board passed it. 
Respecting the four-coulter plough, Tull said, “ A swerdy 
furrow cut off by only one coulter, being whole, is apt to 
stand up on its edge or lie hollow, and then being open to 
the air it does not rot, but when it is cut by several coulters 
it has not strength to support itself, it falls down, lies 
close to the earth under it, and excluding the free air 
from the turf, it soon becomes rotten, and for killing the 
turf in swerdy land is the chief use of the four-coultered 
plough, for doing of which there is this advantage, that 
asin a whole furrow there are often strings ef couch 
grass three or four feet long, but when cut by this plough 
there is scarce a string left of one foot long; and these 
strings being apt to send roots from every knot or joint, 
the shorter they are cut the more they will be exposed to 
the air and sun, which will kill them sooner.” 

Speaking of ploughs in Greece, Italy, and the South of 
France, and the East of Europe generally, Tull says the 
were all much the same, and as showing how an 
inferior they were to the ploughs even then in use in 
England it may be noted that he remarks of some plough- 
ing that he saw in Calabria—p. 281—that “had he not 
seen men and oxen at work, or had there been oaks—oak 
trees—in the place, I should rather have thought that 
tillage performed by a race of the first teachers of it— 
z.e. hogs—in muzzling acorns, than by ploughs.” He also 
remarks that the “Eastern plow always goes forward 
and returns back in the same furrow, making one land 
of a whole field; though it turns its one furrow towards 
the right and the other towards the left of the holder— 
of the plough—yet every furrow is turned towards the 
same point of the compass, as when we plow with a turn- 
wrist plow.” These italics are ours. They serve to 
emphasise a sentence which shows how early the turn- 
wrest plough was used in this country. His statement 
that the plough went and returned in the same furrow is 
hardly accurate, for the plough had no coulter, and with 
its one handle was canted over to either band, so that its 
bit of a double breast, really forming a mere share wing 
on either side, was thus brought to bear in throwing the 
furrow either way. This is evident from the context. A 
considerable portion of Tuil’s book is avowedly devoted 
to the introduction of the method of culture by the 
plough with four coulters; and he therefore speaks 
strongly of the too shallow ploughing common even in 
England. 

The illustrations given by him show the ordinary form 
of double wheel gallows plough then common in the 
whole of the central southern counties. Of this plough 
—Fig. 10—we have an illustration at Kilburn, the handles 
and body being remarkably similarly arranged. Here, 
however, the similarity ends, the plough being a swing 
and not a gallows plough; but judging from many 
drawings the system of body and handle framing here 
shown was very common. 

The plough which Tull altered to make his four- 
coultered implement was, it will be seen, of the two wheel 
gallows type, which was then in very common use, and 
which in its subsequently improved form became gene- 
rally known as the Norfolk plough. The arrangement 
of the handles with braces, partly fastened to the tenon 
of one of the parts of the body which passed through 
the beam, remained in vogue for very many years, and is 
to be seen in the old plough, No. 6, in the loan collection 
at Kilburn. This plough is fitted with a draft rod 
attached to the body by a copse or bridle, and from its 
general make it appears to have been made from eighty 
to ninety years ago. Tull’s four-furrow plough dves not 
seem to have been much used. Farmers very widely 
followed his teachings, but his mechanical theory of 
vegetation was not exes by attempts to work upon 
it in the field; his broken furrow slice cut up by the 
four coulters was not liked, and found no followers. 
Tull’s horsehoe, however, became very largely used, and 
the arrangement for the adjustment of the shafts in order 
to change the width of the hoeing or skimming was 
adopted by some farmers for pone. Tull evidently 
did very great service to agrieulture by his writings and 
experiments, but his enthusiasm, like that of many other 
original incense him to comparative poverty. 
In “A Practical Treatise of Husbandry,” composed prin- 
cipally of notes collected by M. Duhamel du Monceau, 
compiled by John Mills in 1759, are described some ex- 
Eg with ‘ploughs by M. de Chateau-vieux and of 
M. Du Hamel, and very full particulars are given of the 
ae. M.deChateau-vieux’s plough is shown at Fig. 14; 

. Du Hamel’s alterations were scarcely improvements. 
Marshall in his “ Minutes of Agriculture,” published in 
1776, giving his experiences on a farm near Croydon, 
speaks at considerable length on the ploughs of his time. 

e says—6th March, 1776—“ A perfect swing plough is 
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PLOUGHS AT THE ROYAL AGRICULTURAL SOCIETY’S SHOW, 


(For description see page 25.) 
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devoutly to be wished for, and is everything a stiff-land | ever, involved a good deal of thought, for Mr. Marshall’s | The handles stand too much to theright. The coulter is 
farmer is really in want of. There may indeed be other | list of imperfections of the common swing plough of his fixed by wedges, and itsshank is toosquare. When plowing 
ploughs fitter for particular purposes, but the swing | country is rather formidable. He says, “The beam hangs —and particularly when crossing—a foul rough fallow, the 
plough is the poor man’s plough—fit for anything.” From | too low. The coulter stands too near the body of the | clods and trumpery, if not perpetually put off, presently 
this it will be seen that farmers cannot have acquired | plow. The bow is too lank. The stern is too wide at | reach the beam, and of course draw the plow out of 
their reputation for grumbling in Mr. Marshall’s time, as | the bottom and too narrow at the top. The keel projects | ground. The mould, especially of a hard lime soil, will 
they really wanted but one thing. That one thing, how- | behind the feet of the handles. The wrest is fixed too low. , not slide off a lank-bosomed—a lean-bowed plow—but 
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THE R.A.S. SHOW AT KILBURN—VERTICAL ENGINES AND BOILERS. 


(For description see page 23, 
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lodges, furs up three or four inches thick; this greatly 
increases the resistance, and prevents the plit [furrow 
sod] from turning.” After examining the objection which 
he makes to the handles, he says :—“ The coulter wedges 
ruin the plow beams. T appre end a beam would last as 
long again without them, besides their engrossing so 
much of the plowman’s time and patience.” In July, 
1777, he makes a note to the effect that since he 
enumerated the complaints given above respecting the 
imperfections of the plough commonly used, he had made 
many fruitless attempts to produce a better, and though 
he had not made a perfect plough, he had considerably 
improved it. On page 26, Figs. 12 and 13, we repro- 
duce hisdrawings, and from these it will beseen that he had 
donea good deal towards making farmers perfectly happy by 
supplying them with the only thing they “really” wanted. 
His plough, it will be seen, is fitted with the nose piece 
on the front edge of the body. This he calls a “ brace,” 
because it holds the share on the body, and it will have 
been remarked as employed on the ploughs 13 and 14 
at the Kilburn Show. That at Kilburn is, however, 
probably of anterior date to Marshall’s, for Marshall 
employed an adjustable hake or head, and also screw 
clips to hold both coulter and skim-coulter. From his 
use of the latter, generally looked upon as a modern 
invention, he named his plough the “ Bury-sod swing 
plough.” It will also be seen that his screw clips enabled 

im to avoid making holes in the beams. The “ bury- 
sod ” or “ skim-coulter” he considered made his plough 
the best invented for trench* ploughing for laymg up 
wet lands in narrow beds. For ploughing in wet weather, 
when “a clingy soil” sticks to iron, he used the narrow 
“ brace” shown detached ; but for dry weather he used 
the wide “brace” shown on the plough for protection 
to the turn-furrow. By use of his screw clips Marshall 
claimed that “ the land board, the fore sheath, the brace, 
the coulter, and the bury sod stand in a direct line ; 
consequently the least possible friction is given, and the 
plough works steadily.” 

Marshail’s plough wlll be seen to have embodied im- 
provements which placed it far ahead of all others then 
made. The screw clip for the coulters was a very great 
improvement, and anyone who has examined the old 

lough, No. 13 at the Kilburn Museum, in which the coulter 
is fastened and regulated by no less than nine iron 
and wood wedges, will appreciate Marshall’s remarks 
respecting coulters, and the time and patience of plough- 
men. The nose piece, Fig. 12, which, at the same time, 
formed the cutting edge at the front of its body and held 
the share on, was also held on by a tightening screw. 
This coulter is seen differently fastened in Figs. 15 and 
16, representing parts of the old plough, No. 12, at 
Kilburn. In the Fig. 13 this nose piece is shown as 
lapping round the nose of the plough to the turn 
furrow, as used for heavy land in dry weather, but 
this is not shown on the ploughs at Kilburn. The 
hake, or head of the plough, was adjustable for direction 
of draft, and altogether Marshall produced an excellent 
swing plough. 

The next recorded improvements of any importance are 
those by James Small, who made ploughs, and published 
a treatise on plough making in 1784. The plough long 
known by his name was a swing plough, very like the 
Scotch plough, afterwards made from the Rotherham 
or Dutch plough. One of his principal improvements 
was the addition of a brace to the coulter, which was 
subsequently used by Lord Somerville in his double 
furrow plough. Small also took much of the strain 
off the beam of his plough by the employment of a 
draught chain carried back from the head to a hook 
near the coulter. 

The Argyleshire plough was, or is also a swing plough, 
and differed from other swing ploughs in use in that the 
coulter was dispensed with, and the vertical edged plate 
rising from the share used instead This edged plate was 
similar to that described by Marshall asa brace. The 
object of this was, it was said, to decrease the draught 
and reduce the liability of the plough to be choked up 
by the rubbish and clods on dirty land. In this plough 
a draught vod was used instead of a dranght chain. 

During the period between about 1730 and. 1800, the 
interest taken in agriculture in England and Scotland was 
the origin of a great deal of writing, and of a good deal of 
invention, especially with respect to ploughs. Much 
difference of opinion existed then, as now, respecting the 
comparative merits of swing and wheel ploughs. The 
well-made swing plough, in the hands of a good plough- 
man, was of less draught than the wheel ploughs of the 
time, and Sinclair, in his code of agriculture, refers to 
the addition of wheels to ploughs as an illustration of 
the way in which the application of mechanics may 
serve to remove difficulties resulting from the scarcity of 
good plough makers and of good ploughmen. Culley— 
1793—says that no two ploughs could be made alike, for 
the carpenters worked by rule of thumb, and without 
any attempt to systematise the dimensions of models 
upon which to work. The wheel plough had, however, 
its friends from a very early date in English agriculture, 
as will have been seen from Tull’s and Marshall’s 
descriptions of his and other ploughs. 

In Fig. 17 is shown the body part of plough No. 9 at 
Kilburn, in which the side plate A carries the nose B on 
which the share D is held, and by -which the share may, 
through a very smal] range, be adjusted for pitch. This 
ploug was made eighty years ago by Messrs. Perry and 
arrett, of Reading, now the Reading IronworksCompany. 


HYDRAULIC MACHINERY AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW. 
No. L 
On Monday, June 30th, the day fixed for opening the 
Kilburn Yard of the Royal Agricultural Society, 
owing to the incessant wet weather great difficulty 
was experienced in placing the heavy machinery in the 














* By “trenching” or trench ploughing, Marshall meant turning the 
surface over and causing it to be buried under the furrow slice which 
was laid over and left in ridge, 





respective positions allotted to each exhibitor. This was 
especially the case with the pumping machinery, and up 
to Tuesday night many of the larger machines had not 
been exhibited in motion. In some instances on Tues- 
day, where there chanced to be depressions in the ground, 
it was suggested to use the pumping machinery brought 
there for exhibition for the purpose of keeping the 
stands from being totally flooded ; but owing to a change 
in the weather resort was not had to these expedients. 

Commencing with the machinery at the upper end of 
the ground, our attention was first directed to the stand 
of Messrs. Tangye, Brothers, and Holman. As usual, 
they exhibited a good deal of fine work. Amongst the 
machines whith they had on exhibition, particular notice 
may be taken of their direct-acting “Special” steam 
pump. This form of pump is now very extensively adop- 
ted in positions where the space to be devoted to 
the pump is limited—as, for instance, in coal mines 
and other similar situations. They also exhibited a work- 
ing model of their compound direct-acting steam pump, 
which in point of economy now approaches the rotary 
pumping engine ; but as we hope shortly to speak fully 
of this form of pump, we shall refrain from saying any- 
thing further on this subject at present. Messrs. Tangye 
also exhibited a neat form of centrifugal pump, which pos- 
sessed one essential feature which every centrifugal pump 
should possess, viz., the possibility of removing the fan 
without disturbing the suction or delivery pipes. 

Messrs. May and Mountain, of Birmingham, exhibited 
a neat form of direct-acting steam pump, which possessed 
the peculiarity that the cylindrical slide valve for the 
admission of the steam into either end of the cylinder is 
actuated during the first part of its stroke by means of 
the exhaust steam from the cylinder, and its stroke com- 
pleted by means of a puff of live steam admitted from 
the steam chest. Messrs. May and Mountain also exhibited 
a compact form of ram pump, which had the one essen- 
tial quality to recommend it that the suction and deli- 
very valves are both very accessible and capable. of 
speedy removal in the event of anything hard becoming 
jammed under them. 

Vortex turbines were exhibited by Messrs. Williamson 
Brothers, Kendal. These turbines are on a principle first 
proposed by Prof. Jas. Thompson, and also known by the 
name of inward flow turbines. This form of turbine as con 
structed by Messrs. Williamson is fitted with a con- 
trivance by which the angles of the guide blades for pro- 
ducing the vortex surrounding the wheel can be adjusted 
so as to deliver the water upon the wheel at the proper 
angle in order to avoid shock, and by this appliance the 
wheel can be run efficiently at various speeds and under 
varying heads of water. The same manufacturers also 
exhibited whirlpool centrifugal pumps,a form of construc- 
tion which was first proposed by Professor Rankine, 
but which has not been lately as popular amongst manu- 
facturers as that which is constructed with a spiral 
chamber surrounding the vane. In comparing these two 
forms of pump we must admit that there are some ad- 
vantages in favour of the whirlpool chamber, but at the 
same time the arguments advanced by the advocates of 
the spiral chamber seem to indicate that a higher effi- 
ciency can be obtained with this latter form than with 
the former; but a consideration of the principles in- 
volved would absorb more space than we have at present 
at our disposal. 

Messrs. Hayward Tyler and Co., of London, exhibited 
one of their Rider hot air engines, actuating a plunger 
pump for the purpose of supplying a country house with 
water, or for any similar purpose. Where small powers 
are required these engines are very convenient, and their 
small consumption of fuel has led to their being exten- 
sively used. The chief difficulty which has been met 
with in all hot air motors is the liability of the heater 
becoming burnt out, but in the case of the Rider engine 
this objection has been reduced to a minimum, as the 
heater, which is constructed of cast iron, can be replaced 
at a small costand without much trouble. Messrs. Hay- 
ward Tyler and Co. also exhibited a large number of 
their direct-acting “ Universal” steam pumps, which are 
much used where compactness is an essential feature. 

Messrs. John Hands and Co., Birmingham, exhibited 
a novel form of turbine, known as “ Vernon’s.” The chief 
novelty in the model exhibited is a new method of regu- 
lating the flow of water, and consequently the power of 
the machine. This is effected by having the buckets 
attached to the lower rim of the wheel, and their depth 
corresponding to the maximum water-way which is 
required in the wheel. Attached to the upper rim of 
the wheel are segments which fit accurately Seen the 
buckets ; thus by lifting or lowering the upper rim the 
water-way can be increased or diminished at pleasure. 
In the model we inspected no provision is made for 
reducing the area of the passage between the guide- 
blades, so that the efficiency must be seriously reduced 
by this omission ; but as the invention is new, no doubt 
the objection which we have raised will be rectified in 
those which may be hereafter constructed on this 
principle. 

Messrs. Bartram and Powell, of London, exhibited a 
variety of different applications of their “Comet” pump, 
illustrated in Toe ENGINEER, Vol. xlvi., page 143. Under 
certain conditions these pumps work exceedingly well, 
and in cases where water free from grit or gravel has to 
be raised they give great satisfaction ; but where this is 
not the case—for instance, in sinking foundations—the 
working parts soon become damaged by the grit, and the 
pump is rendered useless. These pumps are also used 
extensively in raising thick liquids, and are especially 
suited to this purpose, as they possess no valves, which, 
under these conditions, are very liable to become clogged. 

The Hydraulic Engineering Company exhibited one of 
their Grindle’s rotary pumps, which possess one advan- 
tage over the Comet pump referred to in the fact that 
the rotating parts are not as liable to close in upon hard 
substances between them and the casing, and conse- 
quently not so subject to become jammed when made to 
raise water containing solid particles, 





Messrs. Brinjes and Goodwin, of London, exhibited 
different forms of their rotary pump, which resembles in 
oa | respects the Comet pump, and is applicable to 
similar circumstances ; but it possesses one defect which 
under special conditions might cause some inconvenience, 
This is due to the fact that at one point of its stroke 
the delivery is directly connected with the suction pipe ; 
thus, if the pump is stopped at one particular point in 
its rotation, the suction and delivery will become emptied 
of water, and this will necessitate charging the pump 
before it can be started inte action again. It may be 
mentioned that both in this and the Comet pump, in con- 
sequence of the delivery of the water being intermittent, 
an air vessel is necessary both on the suction and delivery 
pipes in cases where these happen to be long, in order to 
insure the successful working of the pump. 

Messrs. Joseph Evans and Co., of Wolverhampton, 
exhibited a variety of different forms of pumps, but 
amongst these we may mention their “ Reliable” steam 
pump. This pump consisted of a steam cylinder and 
pump placed in line with each other, and from a vertical 
slot in the piston red the crank shaft for the perpee of 
working the valves is actuated. The steam is admitted 
into the cylinder through an ordinary D valve, and the 
sump cylinder is fitted with a cylindrical side valve, 
The eccentric for actuating the steam valve was capable of 
being reversed, so that in the event of any substance 
becoming jammed in the pump the engine could be im- 
mediately reversed, and the substance forced down the 
suction pipe. This form of pump is much used in gas 
works for pumping tar and other liquors, and seems 
admirably suited for the purpose. 

Messrs. Clayton and Howlett, of London, exhibited one 
of Sturgeon’s high speed air-compressors, which are now 
used extensively for working rock drills as well as com- 
pressed air machinery generally. 

Messrs. Thornewill and Warham, of London, exhibited 
a large variety of their “ Model” steam pumps. In these 
pumps the steam cylinder and pump are placed in line 
with each other upon the same bed-plate, and the crank 
shaft is worked by means of connecting rods passing at 
either side of the steam cylinder. The steam admission 
valve to the cylinder is a circular slide valve of the 
Corliss type, and worked off an eccentric upon the crank 
shaft. In cases where the pump is not required it can 
be disconnected and the engine inde Ddenthy worked for 
driving machinery by means of a‘belt from the fiy-wheel. 
Messrs. Thornewill also exhibit one of Rammell’s 
mine ventilators. This ventilator, which is of large 
size, is driven by means of duplicate engines attached 
to the casing, and is designed so as to “ placed over 
a shaft, no brickwork, with the exception of a bed- 
ding, being necessary for its erection, One point with 
regard to the construction of the fan attracted our atten- 
tion. The sides of the fan dise approached each other 
as they receded from the centre, as is the case in most 
fans ; but what seems disadvantageous to the attainment 
of a high efficiency with this fan is that the blades are 
straight and radial throughout their whole length. Many 
experiments have been made from time to time upon 
centrifugal pumps for raising water, notably those by the 
late Mr. Aneel: with the view to determine whether 
radial blades yield as high an efficiency as curved ones, 
and it has been invariably found that the curved form is 
preferable. The results obtained by Mr. Appold by ex- 
periment can also be deduced by theory, and we are 
unable to see why the treatment of air as regards the 
forms of the blades in a centrifugal pump should be so 
different to that of water, as to allow in one instance 
of a radial, and in the other of a curved, blade for the 
attainment of the best efficiency. In an important sub- 
ject of this kind it is to be regretted that no accurate 
experiments have been carried out upon different forms 
of blade placed under exactly similar conditions in air 
fans and blowers, as has been done in the case of centri- 
fugal pumps for water. 

Messrs. J. and H. Gwynne exhibited different forms of 
their centrifugal pumps driven by their direct-acting 
engines, and much credit must be allowed to them for the 
highstandard of workmanship exhibited in theirmachinery. 
We would direct special attention to their pump fitted 
with an exhauster, by which it can be charged without 
the necessity of filling the pump from the top. This is 
effected by having a flap valve attached to the top of the 
delivery pipe. The small exhauster, which is of the 
rotary type, is self-contained with the pump, and driven 
by means of a strap from the spindle of the pump. When 
the pump is started the exhauster immediately begins to 
remove the air, and the column of water is drawn up the 
suction pipe, and as soon as it reaches the fan the pump’ 
works in the ordinary way, and the exhauster is then 
disconnected. The great advantage of this contrivance 
is that the difficulty of not being able to charge the 
pump when the foot valve is leaking is avoided, and we 
consider that it will prove to be a valuable addi- 
tion to the centrifugal pump under special circum- 
stances. 

The Pulsometer Engineering Company exhibiteda large 
number of their pulsometers, but as they have been so 
often referred to in these columns, we shall make no 
special reference to them here. The above company also 
exhibit one of their “ Hydrotrophes,” for the purpose of 
feeding boilers. These machines are found to work very 
satisfactorily and efficiently, as the heat imparted to the 
water by the steam during its transit through the 
machine, which is the cause of the great loss in the 
pulsometer, is utilised in this apparatus by being returned 
to the boiler. These machines possess one great advantage 
over the injector for the purpose of feeding boilers, as 
their passages are considerably larger, and in cases where 
the water for feeding the boiler is impure they are less 
likely to become furred and choked. 

Messrs. Warner, of London, exhibited two of their wind- 
mills for pumping purposes, which in point of design are 
exceedingly neat and capable of extensive adoption 
where the uncertainty of the wind is not a matter of 
consequence, 
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RAILWAY MATTERS. 

Tue journey between Bologna and Brindisi is now performed 
by a Pullman car accompanying the mail train. 

Tue Mount Gambier and Rivoli Bay Railway, New South 
Wales, was to be opened two days after the departure of the last 
homeward mail, 

A LARGE number of the workmen in the Ipswich and Rock- 
hampton Railway workshops, Queensland, have received a fort- 
night’s notice of dismissal, 

ADVICES receives from Winnipeg, Manitoba, state that the 
first sod has been turned on section B of the Canadian Pacific 
Railway. About 100 men are now at work upon the section. 

Tur railway from Warrenheip to Gordons, New South Wales, 
which will form part of the direct line between Melbourne an 
Ballarat, was opened on May 7th. The cost was £4500 per mile. 

In consequence of the continued depression in trade, the share- 
holders of the Derbyshire Wagon Company, Limited, who carry 
on operations at Spondon, near Derby, have decided to go into 
voluntary liquidation. 

THE advancement of the top heading of the St. Gothard 
Tunnel during the week ending the 23rd June was 33°6 and 33°4 
from the Goeschenen and Airolo sides respectively, or about 9°5 
metres per day. During the weekending the 30th, the advancement 
was at the rate of 20°3 and 24°7, or 6°45 metres per day. 

RespectinG the Cochin and Travancore Railway, we learn 
that the last home mail brings news that the engineer-in-chief, 
Mr. H. W. Hudson, is now eng: getting up the necessary 
surveys, estimates, and statistics. It seems that the Cochin and 
ing tyme Governments are taking active and financial interest 
n the line. 


Tue Pittsburgh Bridge Company has taken a contract to replace 
all the woodwork of the Niagara suspension bridge with steel, the 
new work including the floor-beams, &. No woodwork is to be 
left about the bridge but the plank flooring of the highway and 
the ties of the railroad track. The change is ple to reduce 
the fixed weight of the bridge nearly 200 tons. 

An International Railway Congress, attended by 120 managers 
aud secretaries of the chief lines of the Continent, assembled on 
the 2nd inst. at Constance, the object being to agree upon a time- 
table for all international trains during the coming winter season. 
At the close of the business proceedings the members made an 
excursion over Lake Constance to the island of Mainan and 
Ueberlingen. 

Ir is expected that the success of the Taff Vale Railway in gettin; 
its new Act will enable it to compete at great advantage wi 
the Rhymney and other lines. The effect on the Taff shares was 
very striking. Molarhan are now 214, but Rhymney shares are 
in good request at 150. One great source of income is from the 
immense quantities of Bilbao ore, and now that Welsh ore is out 
of the market this is a fruitful source, and one that may con- 
tinue for many years. 

‘THE subvention for the fifth and sixth years of the period 
occupied in constructing the St. Gothard tunnel, amounting to a 
sum of two million eight hundred and forty-two thousand francs, 
which has hitherto been withheld on account of the terms of the 
contract not having been observed, will, in accordance with a 
resolution passed by the Federal Council, be immediately paid by 
the Swiss Government to the St. Gothard gee The works 
in the tunnel are now progressing satisfactorily, and a few months 
will suffice to complete the advance heading. 

Some railway memoranda lately published in Germany give 
the highest points yet reached by existing railways passing over 
inountain ranges or through mountain passes. The Apennine 
line reaches a height of 617 metres (2024ft.); the Black Forest 
line 850 metres (27S¥{t.); the Semmering, 890 metres (2920ft.) ; 
the Caucasian line 975 metres (3198ft.); the St. Gothard (tunnel) 
1154 metres (3786ft.) ; the Brenner, 1367 metres (4475ft.) ; Mont 
Cenis (tunnel), 1335 metres (4390ft.); the North Pacific, 1652 
metres cone the Central Pacific, 2140 metres —: the 
Union Pacific, 2513 metres argon while a railway over the 
Andes climbs to 4769 metres (15,646ft.). 

A Boanrp of Trade Report respecting the collision which 
occurred on the 3rd ult., near ‘Towneley station, on the Burnley 
branch of the Lancashire and Yorkshire Railway, when an excur- 
sion train from Windermere to Wakefield—consisting of engine 
and tener, front brake van, one second-class, one first-class, nine 
third-class, one first-class, and one second-class — and 
rear brake van—which had been stopped by signal at Towneley 
station, and was standing with the engine at the Bh pers - 
signal, the tail of the train being about twenty-five y: outside 
the up home signal, was run into from behind by the Burnley 
branch pilot engine, which had followed it from Burnley in order 
to assist it up the incline, shows that the collision was due to 
want of care on the part of the driver of the Burnley pilot 
engine, while engaged in the dangerous operation of pesos the 
bone excursion train, in order to overtake it and assist it up 
the incline. 


A paper has been published in Germany showing the different 
rates of velocity at which a trains travel in different coun- 
tries. According to this table, the swiftest runs are in England 
between London and Dover, London and York, London an 
Hastings, where the average reaches 80 kilos.—50 miles—an hour. 
In Belgium some trains travel as fast as 67 kilos.—nearly 42 miles. 
‘The express trains from Paris to Bordeaux, Orleans line, average 
63 kilos.—394 miles ; the same speed is attained a express 
trains between Berlin and Cologne. Between Bol and 
Brindisi the average maximum is 50 kilos.—nearl: miles. 
The average Austrian express s is from 40 to 48 —25 to 
30 miles. On the Moscow and St. Petersburgh line one travels 
at the rate of 43 kilos.—nearly 27 miles per hour; the same speed 
is observed in Switzerland between Geneva and Lausanne, and 
between Zurich and Romanshorn. But on the other Swiss lines 
one must be content with a slower . Thus from Zurich to 
Basel the highest speed is 38 kilos, and between Basel and Berne 
34—nay, between Soleure and Bergdorf the moderate: gait of 
25 kilos., or a little more than 154 miles an hour, is observed. 
There are in Switzerland no purely ‘‘through” trains, 

Respecrine the accident on the 2éth of May, at Brighton 
station, on the London, Brighton, and South Railway, 
when the 8.30 a.m, passenger train, consisting of a tank engine, 
running coal-bunk first, and eight vehicles, from Hayward’s 
Heath to Brighton, came into collision with the buffer sto 
Major-General Hutchinson reports that in the engine the hi 
was broken off one of its buffers, and the front of the tool-box 
was damaged. The bodies of four vehicles were shifted on 
their frames, and a buffer socket was broken. The buffer stops 
were broken, and a cast iron girder underneath the rails was 
cracked across the centre. He is of opinion that the collision 
was caused by the high speed at which the experienced driver—- 
aman of nineteen years’ service—ente the station, and to 
his not having taken in time the necessary steps to reduce it. 
The compressed air brake was applied to the engine, and though 
the train was light, and he considered the Raed beaks sufficient, 
it is to he regretted that he did not make use of it, for had he 
done so the speed of the engine would have been entirely in his 
own hands. ‘the evidence of the driver and guard of the train 
afforded a curious illustration of the ideas of speed entertained 
by railway servants when examined on matters of this sort. The 
distance from Preston to Brighton is 14 miles, and the time 
allowed for running it being three minutes, there must have been 
—allowing for starting and stopping—a maximum of thirty-five 
miles an hour attained during a considerable part of the dis- 
tance ; re the driver said that the maximum speed attained 
was eighteen to twenty miles an hour, and the guard eleven 
miles an hour, 





NOTES AND MEMORANDA. 

Tue University Library at pe | has, according to the 
latest news, now reached the total of 470,000 volumes. 

Asa cement for coating acid troughs, the Electrician gives the 
following :—Melt together one part pitch, one part resin, and one 
part plaster of Paris, perfectly dry. 

Or the Suspension of Clouds and their Elevation in the 
Atmosphere, M. Oltramare offers a solution based on the idea 
that each molecule of a cloud is charged with electricity. 

Tue Giffard captive balloon has been inspected by the public 
authorities of Paris, and is nowaccessible to the public for ascents. 

During the storm on the 18th and 19th of last April, eighty- 
two out of the 200 lines which meet at Berlin stopped work on 
the morning of the 19th in consequence of the breakage of poles, 
wires, and insulators. 


Herr Bunce, of Hamburg, has just completed the construction 
of a standard kilogramme for the International Commission of 
Weights and Measures at Paris. It has occupied him eight 
months, and is of such delicacy that the person using it must not 
approach within two yards, as the warmth emanating from his 

y might disturb its action. 

At a meeting of the Academie des Sciences, on the 16th ult., a 
paper was read ‘‘On Some Experiments on the Resistance 
Opposed by the Air to Movement of a Surfaee,” by M. Saint- 
a8 A gprs inclined to the direction of motion, and fixed at 
the head of a horizontal radial bar, was driven round a vertical 
axis, a special arrangement being added to measure the resistance. 
The resistance for a plane surface of one square decimetre making 
angle ¢ with its path is ex by the formula P 9 = 0°1768 
(4 sin. @ — 1) V (11 + 1°061 V). 

Tue Municipal Council of Paris has adopted a | esmer: made 
by M. de Villiers, Chief Engineer of Ponts-et-Chaussées, for 
establishing at the Trocadéro a stone which will be the zero point 
of levelling for Paris and the Seine Department. It is stated 
that the Minister of Public Works will order such a stone to be 
erected in the chief city of each department. All these stones 
will be related to each other by the Bourdaloue levelling which 
was made many years ago, and which takes for zero the mean 
level of the Mediterranean at Marseilles ; this last is supposed, 
of course, as invariable. 

A LECTURE has been given before the Segerticn Society of 
Pasis by M. Cosson to prove (1) that M. Roudaire’s contemplated 

erian sea would not improve the climate of the Sahara; 
(2) that in case any alteration were possible it would be detri- 
mental to the health of the inhabitants ; (3) that it would create 
dissatisfaction amongst the Tunisian and Algerian tribes, and 
even Algerian colonists; and (4) that it would have no effect in 
attracting to Algiers the trade of the Soudan. Commander 
Roudaire will answer the charges proffered against his scheme in 
reply to the discussion, which was adjourned. 

OnE of the most interesting novelties in the Berlin Exhibition 
is the construction of an electrical railway by Siemens and 
Halske. The electrical power is, says Nature, supplied by a 
dynamo-electric machine worked by a steam engine to another 
dynamo-electric machine, which works the wheels of an electric 
locomotive. The length of the way is 200 metres, the velocity 
three metres per second; the number of wagons three, and 
ae twenty. The same experiment will be tried at the 

ientific Exhibition at the Palais de l’Industrie, with Marcel 
Deprez’s motor, which is very promising. A new model has 
been constructed, weighing seven kilogrammes, and, with twelve 
Bunsen elements, can give a man-power. 

Mr. Henry A. Severn, of Herne Hill, has succeeded in pro- 
ducing a mariner’s compass which enables the captain or officer 
in charge to hear, by the ringing of a bell, when the vessel is out 
of the ordered course. The apparatus is contained in a small box 
which is easily carried about, and is intended, as a rule, to be 
placed in the captain’s cabin. Over the card are two index hands, 
which can justed to any angle allowing of greater or less 
deviation in steering toeither the port orstarboard side. Assuming 
the captain, on quitting the deck, to have given instructions to 
steer the ship on a certain course, he sets the index hands to a 
certain angle, allowing the steersman a given latitude for deviation 
either to Ys or star of that course. Should the ship be 
steered off her course beyond the limit allowed on either side an 
electric alarm-bell rings instantaneously and, moreover, continues 
ringing until the right course is resumed. 


By means of the formula Ee by Mr. D. G. FitzGerald in 
the Electrician for August 24th, 1878, it —_ be calculated that 
1 1b. of zine consumed in a Grove’s cell—taking 1°80 volts as the 
average electro-motive force—would do 1,932,840 foot-pounds of 
work, and that 1]lb. consumed in a Daniell’s cell—taking 
1°09 volt as the electro-motive foree—would do 1,170,500 foot- 
pounds, assuming the whole of the heat produced to be utilised 
in both cases. But, even theoretically, we cannot assume that 
more than half this heat would take the form of work. It has 
been found that 11b, of hydrogen combining with its equivalent 
of oxygen is capable of raising 51,146 lb. of water 1 deg. Fah.; 
1 1b. of carbon, 14,500 lb. of water; 11b. of phosphorus, 11,900 lb. 
of water; and 11b. of sulphur, 2800lb. of water. One grain of 
zine was found to raise only 8 lb. 1ft. high by means of an electro- 
magnetic machine. One grain of coal in the furnace of a Cornish 
engine will raise 143 lb. through the same distance. 

A paper, “‘On the Electric Dilatation of the Armatures of 
Leyden Jars,” b Duter, was recently read before the 
Academie des Sciences. He finds the law verified, which is 

2 
expressed by the equation vu = KV , where w is the increase of 
volume of the jar e¢, its thickness, V the difference of potential 
of its armatures, and K a coefficient characteristic of the appa- 
ratus. He considers that electric pressure is not the cause of the 
phenomenon, but that there is here a new phenomenon of elec- 
tricity. On the same subject, Spepee was read by M. Righi. 
He inguishes instantaneous dilatation, due chiefly to polari- 
sation of the glass, from persistent dilatation, not before observed, 
and due to development of heat; and he thinks it probable that 
at the same time the polarisation, and perhaps also the attrac- 
tion between the armatures, produce in the glass a diminution of 
ess. 

Tue following method of constructing a voltaic couple or a 
home-made Daniell cell may be of interest to the student :— 
Select a small round earthenware jar, such as is used for keeping 
preserves, and having lined the bottom with gutta-percha, or 
some suitable cement, to the depth of }in., fix upright in this a 
rod of zine, of equal height with the jar, to which a length of 
copper wire has n ed by passing it through a hoie 
drilled in the upper part of the zinc rod, or by soldering. Make 
ToT of pipeclay, or other porous clay, larger than the zine 

, and having dried it, make it hot in the fire by degrees, till it 
attains a red heat. Let this cylinder cool gently, and when cold 
lace it in the jar round the centre rod encircling it at a little 
istance. By moderately heating the end of the cylinder it will, 
when placed on the gutta-percha, make a groove which will fix 
the tube, and prevent infiltration of the fluids. Line the inside 
of the jar with a plate of thin copper bent into a cylindrical 
form and having a few holes punched in it, through which may 
be threadled the extremity of another length of copper wire. On 
the top of this cylinder place a flat ring of copper pierced with 
holes, and nearly, but not quite, touching the porous cylinder. 
This forms the battery. To charge it, the Electrician gives a 
saturated solution of sulphate of copper poured between the 
copper and the clay tube, and some crystals of the same salt are 
placed upon the perforated ring so as just to be in contact with 
the solution. The zinc compartment is then to be filled with a 
solution of sulphate of zinc, sal-ammoniac, or common salt, 








MISCELLANEA. 


Tenvers are to be immediately invited for the construction of 
about five miles of the main sewer for the drainage of the city of 
Adelaide, South Australia. 

THE contractors for improving the harbour of New Rochelle, 
New York, have a floating blacksmiths’ shop, a powder house, 
drilling machinery, and a gang of divers at work. 

Tue Devizes Waterworks Committee have decided that the 
charge for supplying water for domestic use only shall be 5 per 
cent. on the reztal; for trade purposes they will supply by 
meter, at the rate of 1s. 3d. per thousand gallons, with the 
additional charge of 5d. in the pound sterling on the rental 

THE Government of South Australia has declined to accede to a 
request of the Royal Agricultural Society to offer a reward of 
£4000 for a specific against red rust, on the ground that it would 
have no practical result. The South Australian Government is 
not so easily duped into spending money in aid of something with 
some such name as scientific research. 

WE are informed that the remarkable old Trevithick engine 
exhibited in the loan collection at Kilburn will be, at the close 
of the show, removed to the Patent Museum at South Kensing- 
ton, in which it will be permanently installed, alongside of the 
“Rocket,” “ Puffing Billy,” ‘‘Sanspareil,” ‘‘Old Bess,” and the 
other remarkable triumphs of early science in that museum. 

At a recent meeting of the Manchester Geological Society 
Mr. W. J. Grimshaw, one of the honorary secretaries, exhibi 
several roots which he had found in the joints of limestone, 
85 yards below the surface, in a lead mine near Holywell. Some 
of the roots extended to a piece of clay in a horizontal crevice in 
the stone, but he had not yet made any minute examination of 
the roots, and did not know what was their nature. 


TuE inquiry into the collision on board the steamer Black Swan, 
which occurred off Yarmouth, was closed on Friday last. Mr. 
Sampson, surveyor of the Board of Trade, said the boiler exploded 
simply becanse it was unfit to the pressure carried. The 
practice of fitting cupped patches over the ends of screwed stays, 
as was done in this case, was, he thought, an abominable one, 
and every means should be used to put a stop to it. The jury 
found the explosion was caused by the weak state of the com- 
bustion chambers of port furnace, and condemned the practice of 
fixing cupped patches over stays. 

THE annual report of the Council of the Society of Arts states, 
with reference to Mr. Hollway’s paper on ‘“‘ A New Process in 
Metallurgy,” that it embodied the results of some of the most 
important experiments which have been made in that science. 
The interest aroused by Mr. Hollway’s paper, made it 
necessary to devote a second evening to its discussion; on 
both occasions the room was crowded, and.the discussion was 
of an important and influential character, thé opinions expressed 
being almost uniformly favourable. Of all the papers before 
the iety during the year, Mr. Hollway’s is the one the 
Council consider the most remarkable and the most important. 
Should the process at all carry out the expectations of its inventor 
—and he is supported by some of our sae we will 
add one more to the many great inventions which it has been the 
constant aim of this Society to introduce to the world.” 

M. pe LEsseps made some supplemen' communications 
respecting his Panama Canal scheme at the last meeting of the 
Geographical Society. As in the case of the Suez Canal, he him- 
self, he said, would alone be responsible to the public. He was 
going to ask them for 400,000,000f. The caution money of 
2,000,000f. required by the Government of Venezuela had already 
been paid in. The total expenses of constructing the canal 
M. de Lesseps does not think will exceed 750,000,000f., and he 
believes it will not take more than eight years to be completed. 
He endeavoured to show that the difficulties to be overcome are 
not so formidable as those encounte’ in making the Suez 
Canal. He dwelt on the advantage which accrued from the 
existence of a railway along its course, and of large towns at 
each extremity, and compared this state of things with the 
difficulties met with in a desert where there was not a drop of 
water to quench the thirst of the workmen. 


Lioyrn’s agent at Stockholm, in a letter dated June 29th, states 
that on June 26th, a large new dry dock was opened at that city. 
It has been blasted out of a granite mountain. Its dimensions 
are 300ft. in length, 60ft. in width at the gates, 75ft. at the top, 
and 50ft. at the bottom. The average depth of the water varies 
from 23ft. to 234ft. At high-water vessels drawing 25ft. can 
enter. This dock is the largest in Sweden. It is 40ft. longer 
than either of the two largest docks in Carlscrona, which have of 
late been enlarged, and 10ft. wider at the gates. Four stone 
stairs lead to the bottom, one on each side of the gates, and two 
at the opposite ends. The pumping apparatus consists of two 
centrifugal pumps, each independent of the other, with two 
separate steam engines of 10-horse power each, made by the firm 
of Messrs. John and Henry Gwynne, London. The dock can 
be emptied in four hours. When full the dock contains 400,000 
cubic feet ; consequently, each pump removes about 50,000 cubic 
feet in an hour. 

VENTILATION does not seem to be an art studied in the con- 
struction and fitting of our ships of war, particularly those which 
are sent to hot stations. The Dragon, now on the East India 
station, during her recent passage down the Red Sea, was reported 
to have had on the sick list an average of about twenty men a 
day. The Lancet says that as to the monitors Devastation, 
Glatton, and others of the same build, the arrangements for 
obtaining fresh air are so unsatisfactory that if the crews were 
—— to fight for two or three hours—with, of course, closed 
hatches—and the ventilating shafts became blocked or were 
knocked away, the men must choose between suffocation and 
coming up to be shot, or at all events deliberately shot at. It is 
affirmed, and with reason, that this state of things is due to the 
persistency with which the Admiralty cling to the “ plepum” as 
against the “‘ exhaust” principle of ventilation. As things now 
are, by the time the crew of a ship possessing so many peculiari- 
ties as our monitors, are familiar with her working, many of 
them fall sick from constantly sleeping in foul air, and have to 
be exchanged for another new lot of hands, who like their pre- 
decessors go through the same tome and help to swell the list 
of those permanently invalided from heart and lung affections. 

THE pupils of the Ecole Centrale, which was founded at Paris 
in 1829 by MM. Dumas, Lavallt, Perdonnet, and a number of 
engineers for promoting education in practical science, have cele- 
brated the fiftieth anniversary of that event. The new institution 
was so prosperous that a few years ago it was purchased by the 
Government and made a public institution. It would be difficult 
to give an idea of the number and importance of the positions 
occupied by the pupils of the Ecole Centrale in French industry. 
It may be said, without any exaggeration, that they have been 
per pat in the construction of almost every railway in France, 
and perhaps on the Continent. Most of the French jurymen to 
the several international exhibitions have been educated there. 

{. Dumas, who enjoys excellent health, and may expect as long 
a career as his friend, M. Chevreul, is the only founder alive, anc 
consequently was the hero of the celebration. On June 20th he 
was received at the Hotel of the Rue Couture St. Gervais, where 
the school is situated, by the members of the Conseil de Perfec- 
tionnement, directors, and pupils, who offered him a testimonial 
of gratitude. On June 2lst a great meeting was held at the 
Trocadéro, in the large hall, under the presidency of M. Tirard, 
Minister of Agriculture and Commerce; M. Dumas sat on his 
right. M. Dumas, who is an eloquent and powerful speaker, 


delivered a most impressive address. At seven o’clock the pupils 
met at the Continental Hotel, having invited MM. Dumas, De 

ps, Boisson, Vice-President of the Chamber of Deputies, 
and a number of leading railway engineers, and others, 
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GN AGENTS FOR THE SALE OF THE 
ae ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerotp Co., Booksellers. 


LEIPSIC.—A. Twisrmeyer, Bookseller. 
NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 





TO OORRESPONDENTS., 


** In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inqw to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by u large envelope legibly directed by the 
writer to himself, and bearing a 2d. postaye stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 5 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

7. M. B.—The rail would probably satisfy the Board of Trade, but we fear 
you would not derive inuch advantage jrom it. 

Conrractor.— We are not aware that the point has ever been raised before. 
Acts containing penal clauses are always interpreted strictly, and therefore 
to some extent in favour of the accused, therefore we would advise you to 
make your engine with the narrow wheels allowed under the second clause 
you have quoted, and take your chance. 

E. J. L.—The weight of high speed "ne fly-wheels depends on the size of the 
engines. The larger the engine heaveer the fly-wheel ; at least most 
makers follow this practice. Theapproximute nu. ‘ of revolutions made 
by a high speed engine is 300 to 1100 per minute. This is as near as we cun 
go. The diameter of the shaft varies with that of the cylinder. The length 
of the bearing has some relation to the diameter of the shaft. It is possible 
that you will find these answers vague, but they are very desinite as compared 
with the contents of your post card. 

Erratoum.—Page 15, in Mr. Thoms’ letter on “ Canal street Bridge, the fifth 
paragraph should end with the word “report.” The words “as to the 
suitability of the design” belong to the sixth paragraph, 








BOOT PEG MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Will any reader kindly inform me where I could procure a 
machine for making boot pegs ? &.?. 
Glasgow, July 9th. 
SPECIFIC GRAVITY OF SHALE. 
(To the Bditor of The Bagineer.) 
Sir,—Will any reader kindly say what is the specific gravity of shale 
from coal-pits ae Cc. W. M. 
MILLBOARD RINGS FOR FLANGED JOINTS. 
(To the Bditor of The Bagineer.) 
Sir,—Will any of your correspondents oblige by giving me the names 
of the makers of the above rings? They are not cut out of the sheets, but 
at the paper works to suit flanges of various diameters of pipes. 
, London, July 3rd. A. 








TINNED COPPER. 
(To the Editor of The Bngineer.) 

Sir, —Will any reader tell me where I can get thin tinned sheet copper, 
say 24 B W G, tinned on one or both sides? I want a few square feet of 
this, but I cannot find any shop where it is sold. AMATEUR. 

London, July 9th. 





REPLIES. 
Replies to correspondents have been sent to A. B. C. (“ Tin Boxes") 
and to Linpu™ (‘‘ Tri-basic Phosphate of Soda”). 
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DEATHS. 
On the 12th June, at Breach Candy, Bombay, suddenly, WiLu1am 
eee, Chief Auditor of the Great Indian Peninsula Railway, deeply 


the 18th June, at Texarkana, Arkansas, in his 57th year, Mr. 


Samvugv Parsons, Civil Engineer, son of the late Mr. Samue. Parsons, of 
‘emplegowran, Newry, Ireland. 
On the 15th May, in New South Wales, while on Government Survey, 
Mr. THomas Watson, of Sydney, Civil Engineer, youngest son of Mr. 
Cuaries Watson, of Clapham Park, Surrey. 
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ARTILLERY EXPERIMENTS AT SPEZIA, 


EXPERIMENTS took place at Spezia on June 23rd 
to test further the resistance of steel armour, and the 
relative power of various projectiles fired from the 
es ee. The targets consisted of four steel plates 
supplied by the Terre Noire Company, each 9ft. long, 4ft. 8in. 
wide, and 2ft. 4in. thick, that is to say, 6in. thicker than 
those employed in the Spezia trials of December, 1876. 
Two projectiles were to have been fired against each plate 

















had not the effects of the fire been such as to render 
this impossible. The first round was with a projectile 
from the Government factory of Fossano, made of chilled 
Gregorini iron—of which samples were tried in the com- 
petitive trial last year at Shoeburyness—weighing 20221b., 
the firing was 550 lb., and the velocity obtained was 
1715ft. per second. The shot rebounded, we are informed, 
after penetrating the plate toa depth of14in. About one- 
third of the plate was, however, carried away. A Whit- 
worth projectile was next fired weighing 2110 lb., made of 
compressed steel, with hardened point 3in. long. This 
must have been very similar to the Whitworth projectiles 
fired in the oe Name trial at Shoeburyness last year, 
which were made on the same principle. The Whit? 
worth projectile passed through plate and backing almost 
intact, also carrying away about one-third part of the plate. 
The third shot fired was an Armstrong projectile, weigh- 
ing 1946 lb. This penetrated the plate toa depth of 12in., 
completely shattering and dislodging it, rendering the 
target unfit for further experiments, but failing to pene- 
trate the backing. 

We are informed that these results were considered so 
discouraging that steel armour is said to be discredited, 
and admitted to be inefficient for defensive purposes—but 
we are unable to perceive on what grounds. A steel plate 
26in. thick has certainly proved itself unable to resist 
the fire of the 100-ton gun ; but could anything else have 
been looked for? With the firing charge of 375 lb. 
employed at Spezia in 1876 the velocity was over 1542ft. 
for a projectile weighing 2000 lb., which has a calculated 
penetration of 3lin. for iron; therefore it would be 
unreasonable to talk of discarding steel on the score of 
penetration if plates 26in. thick were punched by 
even such a round. On this occasion, however, the 
charge was increased to 550 lb., and the projectile in the 
first round, with the weight and velocity kane mentioned, 
had a calculated penetration into iron of 35°7in. We are 
not informed of the velocity of the Whitworth pro- 
jectile, but most likely the work stored up in it was about 
equal to that of the first round ; it is absurd, therefore, 
to suppose that 26in. of iron could have failed to be 
completely penetrated. In two rounds out of three the 
steel was not a ss sen though enormously 
over-matched by the shot. We should say, therefore, that 
this metal had fully maintained the high character it earned 
at Spezia as regards its power to stop the blow of a single 
shot. Unquestionably it is a great drawback to the use 
of steel armour that in the act of stopping a shot it splits 
to pieces, but we maintain that there was nothing in 
these recent experiments, so far as we know the facts of 
the case, that compares unfavourably with the results 
previously obtained. The plate certainly appears to have 
met with complete destruction alike in both cases, in 
the act of exercising its peculiar function of stopping a 
projectile which far outmatches the resisting power of 
wrought iron of similar thickness. In 1876, however, 
was also exhibited the disheartening fact that the same 
destruction of steel armour might be effected by the con- 
tinued fire of guns comparatively quite insignificant in 
size. This feature—the worst in our opinion—was absent 
in the recent trials, for there was nothing to exhibit it. 

In short, we consider that the steel targets in question 
were called upon te withstand a fire which was so com- 
pletely beyond their powers of resistance that no other 
result could have been looked for; indeed, the plates 
appear to have behaved well, showing the characteristic 
action of transmitting the shock through their mass in 
such a way as to stop the projectile in two cases out of 
three, though the plates Melis as usual hopelessly 
broken to pieces in the process. The Whitworth shot 
deserves to be noticed as performing its work and holding 
together in a wonderful way. We have become accus- 
tomed to expect this from Whitworth om, gare and 
have nothing here to remark on it. This experiment 
may undoubtedly have the effect of showing the charac- 
ter of steel armour again prominently; though we question 
whether the Italian authorities are likely to discard it so 
readily as assumed in some quarters. They saw sufficient 
to teach them nearly all they have seen now at the 

revious trials, though the impression that they are 

isappointed, coupled with the fact that they should 
have instituted such trials in the particular shape in 
which they were carried out, seems to point to the fact 
that they hoped for greater results from steel than we 
should have thought possible. Steel has qualities which 
cannot be overlooked, but the difficulty is in obtaining 
the full effect without great disadvan . It is certainly 
a great drawback to steel armour that it can be made to 
crumble to pieces under the continued fire of small guns. 


It is, no doubt, a ae that the armour, even 
under very heavy blows, should be dislodged in such 
masses an 


leave large — of the ship’s side 
exposed to anenemy. It has been suggested that steel 
plates should be covered by comparatively thin wrought 
iron front plates of large surface, which would hold the 
steel blocks in position if they should become shivered 
in resisting the blows of heavy shots, so that the armour 
might probably continue still to retain its defensive 
powers to a great extent. Unfortunately it has been 
shown at Shoeburyness that a front plate of soft iron 
seriously diminishes the resisting power of the steel, so 
that a steel plate which resists a certain shot will /et the 
same shot through itif an additional thin front plate of 
wrought iron be put on toit. The steel exhibits its 
powers fully only as a front plate, but less stress can be laid 
on this, since it was shown that it was only necessary to 
fix a wrought iron cap on to the point of the shot to 
enable it to penetrate the steel plate that before resisted 
its powers, so that if all the powers of steel as a front 

late are to be neutralised by the simple expedient of 
ring a shot with wrought iron cap over the point, 


it seems very questionable whether eventually we | readil 


its place by front plates - as to retain a euees 
powers in a great measure. It may appear confusing to 
speak of the great results obtained from shot with spe- 
cially hard points, like the Whitworth, and at the same time 
of the — power to penetrate steel which a hard shot 
obtains by the addition of a soft wrought iron cap on its 
tip. The fact is that hard metal with great crushing 
strength is the best material for the point of a projectile 
intended to penetrate armour, but at the first instant of 
impact the shot is apt to be shivered. If then this shock 
is broken by a soft cap of wrought iron fixed on to the 
hard point of the shot, the projectile may hold together, 
the wrought iron being forced to take the form of a ring, 
which is stretched and forced back over it as it enters the 
armour, leaving the hard point intact to cleave its way 
into the plate. 


PORTABLE RAILWAYS. 


Messrs. JoHN Fow er and Co., of Leeds, laid down 
a portable railway from one end of the Kilburn showyard 
to the other, and over this miniature line they carried 
each day many hundreds of passengers with ease and 
comfort. The carriages resembled an Irish car, the 
passengers sitting back to back. Two locomotives were 
used, slightly differing in pattern, the one with outside 
and the other with inside valve gear, the cylinders in 
both cases being outside and horizontal. The gauge of 
the road was 20in. The line was worked under the most - 
unfavourable circumstances; and the fact that it did 
all that was expected of it entitles the system to much 
more consideration than it has yet received. In many 
situations the cost of transport eats up all the profits 
which can be derived from particular commercial 
enterprises; and the great outlay on transport is caused 
by the imperfect nature of the means available for effect- 
ing the transit of the material to be moved. Onexamina- 
tion it will be found that in all cases the major defect 
exists in the road, or substitute for a road, over which 
wheeled vehicles are expected to pass. To illustrate our 
meaning, let it be a g agy that all the coal required 
for an ironworks had to be carted a couple of miles 
across fields. It is obvious that the load which a horse 
could draw under the conditions would be very small, 
and its progress would be very slow. In consequence 
each ton of coal brought into the works would have to be 
debited with such a sum that it would be impossible to 
carry on operations with profit. It forms no part of our 
pee to suggest situations in which the presence of a 
good road would make all the difference between success 
and failure in a speculation; such matters are patent, 
no doubt, to the vast majority of our readers. Against 
any possible argument in favour of the construction of a 
good road may but too often be urged the argument that 
the construction of such a road would constitute a capital 
charge which would swamp the enterprise to serve which 
the road was made. Messrs. Fowler and Co. propose to 
supply a track to which this objection cannot apply. 
Instead of making a macadamised road, or a regular 
tramway—the only two species of track, normal rail- 
ways being omitted, hitherto available for anything 
like heavy work—they provide a portable railway— 
that is to say, a line which is made complete in lengths 
and which can be laid down on the unprepared or little 
prepared surface of the ground, and on which consider- 
able loads can be conveyed. As the permanent way is very 
light the load must be distributed over numerous wheels, 
and the rolling stock therefore consists of a great many 
small trucks specially designed to carry different varieties 
of produce or goods hus, a truck for sugar-cane 
consists of a little more than a platform on wheels with 
four upright curved bars at the four corners. The cane 
can be stowed across such cars, which weigh very little. 
For coal, again, light galvanised iron box trucks are pro- 
vided and so on. Theidea of making and using portable 
railways originated with M. Decauville, of Petit-Bourg, 
France, but there were certain objections to the Decau- 
ville system, one being that his line was too weak. Mr. 
Greig, therefore, effected certain improvements, which he 

atented, and it was a Greig railway which visitors to the 
ilburn showyard saw. 

The line was laid merely on the surface of the ground, 
and was crossed by carts very frequently. It was much 
knocked about, very few feet of it being straight ; a 
sharp curve was put down in one place, and a steep 
ascent had tobe surmounted. When the trains ran fast— 
and as much as ten miles an hour was frequently attained 
—the engines pitched about like a boat in a heavy swell. 
Only those who like ourselves have ridden on the engines 
can realise the dreadful condition of the track at the 
beginning of the present week. It appeared marvellous 
that any vehicle, much less an apparently top-heavy 
engine, could keep on the rails ; as a matter of fact, how- 
ever, the engines and carri did not get off the road 
—on one occcasion an engine left the track at a pair 
of points when shunting—and they ran day after day with 
as much safety and regularity as an express train on a 
main line. It will probably strike our readers that there is 
something very strange in the circumstance that an 
engine weighing some 4 tons should be able to traverse 
the most uneven line which it is possible to imagine, day 
after day with perfect safety, and it is interesting to 
consider the causes which conduced to this end. An 
examination of the facts will convey a useful lesson. 
In the first place, the rails were of steel weighing about 
18 lb. per yard. Iron rails will not answer, because they 
are not stiff enough when made very light. Messrs. Fowler 
and Co. sell railways with rails weighing but 10 lb. A 
yard. In the second place, the rails are so put together 
with the slee er it is impossible that the gauge can 
be forced. We illustrate in another page the system of 
construction. It is well-known that nothing will more 
ily cause an engine to leave the road than a widening 


| not have to give up steel used in this way, | of the gauge or a forcing of one rail away from the other. 
and content ourselves with the investigation of the | But with nearly all light railways hitherto constructed, 
question as to whether steel, employed as the cen-| this has been a matter of common occurrence. In the 





tral mass of armour, may offer advantages as com- 


pared with wrought iron, and whether it can be held in 





Kilburn line, notwithstanding that rails had been bent 
laterally, as we have said, by the passage of heavy carts ~ 
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and vans across them, the gauge was in all cases rigorously 
preserved. A length of 6ft. or 8ft. of permanent way 
might be seen carried 3in. or 4in. out of its place 
to the right or left, but in all cases the distance 
between the rails was accurately maintained. Lastly, both 
the engines were fitted with six wheels each, one pair 
being put in a_ bogie, while the other two pairs 
were coupled. Good springs were fitted to all the 
axle boxes. By this system of construction, that 
vertical pitching motion inseparable from four-wheeled 
engines with a short wheel base and much over-hang 
was entirely got rid of ; and strange as it may appear, the 
engines ran over their rugged track with such an easy 
motion that it was difficult to believe that the permanent 
way was not substantial and excellent. Here, then, we 
have the clue to Mr. Greig’s success. Accurately preserved 
gauge, and rolling stock so flexible that it accommodates 
itself to every sinuosity in the line, vertical or horizontal, 
secure the required end. When a four-wheeled engine 
with much overhang is mounted on flexible springs, it 
jumps so much that the weight is often taken entirely 
off one pair of wheels for a time, and it is impossible to 
keep it on the track. When stiff springs are used the 
wheels are not steadily kept down to their work, and the 
engine now and then virtually runs on three wheels. The 
action is very much that of an ordinary locomotive with 
an axle box set fast in the hornplates, and every railway 
man will know what that means. With six wheels, how- 
ever, jumping is impossible, and each wheel can apply itself 
to the track as accurately as the feet of a centipede to a 
rough surface crossed by the insect. The success attained 
at Kilburn apparently opens up a new field for locomotive 
work, for it has been proved that if the engine is properly 
designed, it is impossible to make a road so bad that it 
cannot be worked by steam power. It may be urged that 
by the adoption of the bogie a part of the weight of the 
engine is not utilised. This is true, but the weight thus 
lost need not be great, for but little is required to prevent 
an engine from pitching—a fact well known early in the 
history of the locomotive, when four-wheeled engines, 
which were unsafe at high speeds, were rendered all 
that could be wished by adding a pair of trailing wheels 
behind the fire-box, which carried not more than a 
couple of tons out of the 20 or 25 tons which the 
engine weighed. It is well worth the consideration of 
builders of tramway locomotives whether, by the adop- 
tion of an additional pair of wheels in a bogie, they might 
not succeed in getting rid of much of the vibration and 
motion which contribute to render heavy repairs indis- 
pensable to all tram engines working on bad roads. The 
engines used by Messrs. Fowler and Co. at Kilburn were 
the first built, and are by no means all that can be 
desired. The working parts are too near the ground, 
and the wear and tear of them would be exces- 
sive, because of the dirt and dust which they 
could not escape. A far better engine might be made by 
securing the cylinders rather high up on either the 
sides of the fire-box or of the smoke-box, somewhat after 
the fashion of the Rocket. The angle at which they 
would be laid need not be great enough to cause any 
jumping motion in the engine. The slide bars and link 
motion would then be kept well out of the dirt. The 
big ends of the connecting rods and the ends of the 
coupling rods should be lined with hard steel bushes 
working on hard steel pins, the whole fitted with leather 
collars after the manner of Collinge’s patent axles, the 
excentric hoops to be fitted with cheek plates lined with 
leather, for the same purpose of excluding dirt. Not 
nearly enough eee are used to keep dust and dirt 
away from rubbing surfaces in engines of this kind, and 
hence the great cost of repairs. 

The expense of a portable railway is extremely mode- 
rate. With 18 lb. steel rails laid to a gauge of 20in. on 
steel sleepers, the cost of the permanent way complete is 
£610 per mile run. Curves to a radius of 25ft. and 
upwards cost 9s. 6d. per yard, while a set of points and 
crossings can be had for £10 5s. The engines to work 
such a line cost from £250 to £480 each, according as the 
diameter of the cylinders is 4in. or 5}in. The cost 
of rolling stock depends entirely on its nature, but it 
is very moderate. In many districts little or no earth- 
work of any kind would be required, and in such cases 
the cost of a line ten miles long would be about £11,000 
only, allowing £200 a mile for earthwork and laying, and 
an equipment of two locomotives, and £2000 worth of 
rolling stock. In other situations it might be necessary 
to do a little levelling and embanking. But even then 
an excellent railway could be had for much less than the 
cost of anything like a macadamised road. We do not 
suppose for a moment that portable railways are things 
of universal application; but there is no doubt an upen- 
ing for them, and hundreds of miles of such track as 
that shown at Kilburn might be laid with great 
advantage in a bit here and a bit there on large farms or 
plantations, at quarries and mines, and to establish com- 
munication between works and factories and harbours ; 
and it must not be forgotten that, being portable, a line 
laid in one direction this year to bring home a heavy 
crop, say, of beet for sugar, may be laid in another 
direction next year, when the principle of the rotation 
of crops is adopted. The railway, in other words, can 
be taken to just the place where it is most wanted. 
Indeed, it may be made to change its locality from day 
to day, as circumstances demand. 


THE EDISON ELECTRIC LIGHT. 

SINCE we lust wrote upon thissubject but little evidence 
of real progress has been made public. We are, however, 
in the midst of the time when the completed specifications 
of those who hurried so rapidly to the Patent-office with 
their ideas are being published. It is useless to recall 
the period when the daily press, rushing to hasty con- 
clusions, led the reading public to believe that Mr. 
Edison, the inventor of the phonograph, of the moto- 
graph, the telephone, of improvements in quadruplex 
telegraphy and other electrical apparatus, had found the 
philosopher’s stone in a perfect system of electric light- 





ing, a system with which unkind fate has dealt hardly, 
and which hitherto never has been, but always is to be. 
Two of Mr. Edison’s specifications on the subject we 
have published, but the third was filed at the Patent- 
office on Saturday, June 28th. It is necessary to be 
gr as regards dates, for we have to discuss what 

r. Edison has done that has not been done equally well 
before, and whether Colonel Bolton’s words apply to this 
recent work. At the meeting of the Society of Telegraph 
Engineers, held on May 14th, Colonel Bolton said :—- 
“You will have seen that no real discovery of any 
importance has been made since the introduction of the 
Gramme machine, and that for many years past the 
electric light has stood in much the same position as it 
now does.” It will be well to consider the claims made 
by Mr. Edison in this third patent seriatim :—-First, 
he claims “an electric lamp or burner made of a 
wire or strip of metal coated with pyro-insulating 
material, substantially as and for the purpose speci- 
fied.” This means that the inventor coats the 
wire with “an oxide of metal, such as cerium, 
zirconium, calcium, magnesium, or other metal or mate- 
rial which will not be injured by a high degree of heat.” 
So far as the use of the oxides of the rare metals is con- 
cerned, no doubt Mr. Edison may have some right to 
make good his claim to originality. Without expressing 
a decided opinion—because to do so would involve a 
large amount of laboratory work—we are inclined to 
doubt if either of the sesquioxide—Ce, O,—or the 
dioxide—Ce O,—of cerium, or zirconia—Zr O,—-can be 
used for the purpose indicated, or a coating obtained in 
the way specified. The idea, however, of coating the 
conductor is by no means new. Professor Ayrton, in a 
paper published on January 18th, says : “ Another plan I 
employed on account of the fragile nature of very thin 
carbon, was to use platinum wire coated with carbon.” 
In 1857, Harrison coated metals similarly with carbon. 
In 1846, Greener and Staite proposed “hollow cylinders 
of carbon placed in perfect contact with hollow cones of 
platinum.” More recently, Sir H. W. Tyler has 
employed platinum, carbon, and combinations of various 
materials, enclosed within another substance or combina- 
tion of substances, constituting a casing of a refractory 
nature, such as German glass, rock crystal, glaze, fire- 
clay, or steatite, which shall either be transparent, or be 
themselves rendered incandescent by the heat of the 
interior substance, and shall thus constitute the means 
of affording light. The outer refractory casing prevents 
the burning away of the conductor. Others coat cylinders 
of carbon with metals, and have suggested that the incan- 
descent material should be placed in air-tight vessels 
containing hydrogen, or carbon dicxide. It seems, then, 
all that is new in this first claim is the introduction of the 
oxides of the rare metals as a coating. The second claim 
is “the electric lamp or burner made of layers of metal 
with intervening pyro-insulation.” This proves to be a 

yro-insulated wire wound spirally rund a cylinder of 
ime or similarly infusible substance The winding of 
a. iridium, or other conductor round lime, &c., 
as been tried over and over again and /ailed. How the 
pyro-insulation will affect the case fur the better we 
cannot say. 

The third claim is that a metal case should surround 
the burner, and be made incandescent by the heat thereof. 
Completely to discuss the questions raised by this claim 
would necessitate a discussion of the principles of con- 
duction and radiation of heat. It seems to us, however, 
that the claim is for something which can hardly be suc- 
cessful. Heat goes from a point of higher temperature 
to a point of lower temperature, and thus, of necessity, 
the internal conductor must be at a higher temperature 
than the external metallic covering. The great aim, 
however, of the inventor is to find some method which 
will avoid the fusion of the conductor, but this seems to 
act in a contrary manner, and to provide a means for 
facilitating fusion. Stark, in 1846, suggested a kind of 
compound cylinder, though not made exactly like the one 
here discussed. 


“Tn some instances,” says the specification, “a burner or 
candle is made of finely divided iridium, or other metal not 
easily fused, mixed with an oxide of titanium, iron, or 
other metal which acts as a conductor when highly 
heated. This is to be moulded into the desired form, 
and by properly proportioning the mixture the current 
to the burner is regulated by the heat of the said 
burner, the resistance being lessened in proportion to the 
heat.” This is a statement which we venture to affirm 
has never been experimentally tested, and till we have 
the actual details of such an experiment, with the exact 
proportions of materials used, we shall maintain that the 
statement is made because it has been found that the 
resistance of metals increases as the temperature rises. 
According to Dr. Siemens the following formula enables 
this resistance to be calculated, r=aT?++8T+y; T 
being the absolute temperature, 7c, the temperature 
reckoned from — 273 deg. Cent. ; 4, 8, Y being constants 
that have been calculated for a few metals only. Thus, 
with platinum and copper respectively 

for Pt. 7» = 0039369 T* + 0°00216407 T — 0'2413 

» Cu. 7 = 0026577 Tt 4+ 0°:0031443 T— 02275 
In order that the correct proportions for the candle 
should be obtained it would be necessary to obtain the 
constants for the substances used. These are not given 
in the specification, and as we say are figures we should 
like to see before giving allegiance to the statement. 
The fourth claim deals with the method employed for 
pyro insulation. It consists “in passing the wire or 
strip through a solution of lime, magnesia, or similar 
material, and then by heat from a flame to decompose 
the solution, and cause the deposit of the oxide upon the 
wire or strip.” We confess that we do not understand 
this, nor can we see how the film of matter that would 
attach itself to the metal would remain on the surface 
during the necessary handling it must undergo. The 
fifth claim relates to the arrangement of the conducting 
wires, the sixth and seventh to battery and lamp 





arrangements, and the eighth to a minor part of the 
apparatus, an electro-magnet actuating a lever. 

Altogether the specification fails to convince us that 
any great step has been made towards perfecting the 
electric light by anything that it makes known. e fail 
indeed to see any indications of penerens beyond what 
has long ago been accomplished, That the electric light 
has a great future before it cannot be doubted; that the 
light by incandescence is_ beautifully soft, pure, and 
steady, must be admitted ; but it brings us face to face 
with the great enemy, cost. It is the most expensive 
form of the electric Veht, and in order that it may be 
used, Mr. Edison must devise some better way than 
resorting to incandescent metal coated with insulating 
material—he must find something cheaper than platinum, 
iridium, cerium, or zirconium. We do not hesitate to 
say that as yet nothing is more economical than carbon, 
nothing better, perhaps, than incandescent iridium. It 
may be, however, that Sudre, and Clamond, or Faure 
will, by enabling us to use the waste heat of our fire- 
places, bring the question of incandescence more within 
the bounds of practicability ; but we may, without much 
fear of contradiction, say that carbon will still hold the 
first place, and form the material wherewith to make the 
majority of electric lamps. 





AMERICAN TARIFFS. 


Ir was not anticipated by the most ardent disciple of 
Cobden that the principles of free trade, which had proved so 
difficult of comprehension in the British Parliament, would be 
very quickly followed in other countries, though it was under- 
stood that its full benefit could only be realised by inter- 
national acceptance. It was not, however, thought that in 
1879 those principles would be so little unders' that they 
would be rejected by our Transatlantic kinsmen at that 
then distant time. The belief that this could not have 
been the case would have been strengthened if they had 
had the evidence of the necessity for its adoption which 
Americans now have with respect to the iron and steel 
industries. All these years have, however, od away, and 
American statesmen are still compelling their countrymen to 
y very high bonuses to certain classes of manufacturers, 
hat the high tariffs now imposed on iron manufacturers are 
simply bonuses to manufacturers will be seen from some of the 
following figures, and from the fact that the articles so highly 
taxed do not yield any revenue to the American Exchequer, 
It appears from the returns of foreign import duties, published 
by the British Government last month, that the percentage of 
tax paid by American consumers on the principal sorts of 
manufactured iron and steel is on an average no less than 
71 per cent. On English and Scotch pig iron it is 70 and 60 
per cent. respectively, and on bar iron, plates, and rails, it 
ranges from 574 to 85 percent. On iron wire it is 85 per 
cent., on hoops upwards of 100 per cent.; on tin and gal- 
vanised plates 424 and 574 per cent., and on steel and steel 
rails respectively 65 and 100 per cent. As these enormous 
taxes do not yet appear to have raised any very strong oppo- 
sition on the part of the American people, we cannot but admit 
that there is some reason for the feeling now becoming some- 
what prevalent in this country, that the better way to open 
the eyes of the American people to the necessity for either 
free trade or reciprocity will to impose retaliatory duties 
upon certain American imports. — the cheapness of iron and 
steel many of the American manufactures mainly depend, and 
yet the Americans allow themselves to be handicapped to the 
enormous extent shown by the above figures. We cannot do 
better than conclude this short reference to an important ques- 
tion than by quoting one instance as illustration of the tax paid 
by the American consumer in 6 ty baggy by bonuses a set of 
manufacturers who are enabled to enforce the sale of their 
goods, at prices which have a most injurious effect on other 
industries. Wood screws, of which even larger quantities are 
used in American than in this country, are sold in the States 
at a trade discount of 60 per cent. or 8s. in the pound net. 
The same screws are exported to this country at a discount in 
Liverpool of 75 per cent. or 5s. in the pound net. A tax of 
60 per cent. on screws is thus paid by the American consumer 
above their market value. If a duty of upwards of 130 per 
cent. did not prohibit it, our manufacturers would deliver 
superior screws into American ports at a discount of 75 per 
cent. Other instances might be cited in support of what has 
been said, and if a knowledge of these facts does not effect an 
alteration in American feeling on this subject they will cer- 
tainly help to strengthen that which is growing in strength in 
this country. 


ry 


ENGINEERS IN PARLIAMENT. 


THE time is approaching for the distribution of one or two 
vacant seats in Parliament, and Sir John Lubbock has written 
to a daily contemporary suggesting that a seat might be 
allotted wifh advantage to the Royal Society as representing 
science. Such a constituency, it will be admitted by everyone, 
would consist of most highly trained men. It would be 
a small constituency, Pa | not as small as some now 
sending members to Parliament. Six hundred is, how- 
ever, asmall numbercompared with the four thousand members 
of all classes of the Institution of Civil Engineers, and it is cer- 
tainly more important that the practical science and profession 
which has largely changed the mode of life over the whole of 
the globe should be represented in Parliament than that the 
philosopher’s closet, which already receives Government aid, 
should be. Engineering operations have benefitted all nations, 
and none more than our own, but merit alone has secured it 
its high place. Science, of a sort, and art have been repre- 
sented in Parliament, and the result appears by the expen- 
diture of about £8,000,000 sterling in one corner and 
another at South Kensington. True science has been 
degraded enough in recent days by quasi science, and 
the best friends of the Royal Society, who see what 
‘endowment of research means,” will not only soon wish 
that it bad not had so many members whose connections with 
establishments in the West of London have long ago shown 
them what it might be made to mean, but will also wish 
that it may be rid of ‘‘endowment” altogether. The 
philosopher needs little help from Parliament, The 
engineer, however, whose work continually involves 
questions of law, property rights, and depends on Acts 
of Parliament, needs a little assistance in Parliament for 
the purpose of showing the futility of such prejudices as htose 
which met the introduction of railways and which meet 
almost every new project equally advantageous, until, by the 
expenditure of large sums of private and public money, 
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Parliament is convinced that the engineer is right. An engi- 
neer or two in Parliament, elected by the representative Insti- 
tution of the profession, might occasionally do good, and 
save the time of the House and nation by giving a little 
explanation on questions of railways and harbours, and man 
other questions which come before Parliament, and in whic 
the engineer could be of assistance. 


ECONOMY IN FINISHED IRONMAKING, 

As becomes them, the managers of the Staffordshire finished 
ironworks continue to discuss the means whereby, as it seems 
to them, the much-needed economy in conducting their busi- 
ness is to be brought about. For some time they have been 
investigating the action of common salt applied during the 
puddling process; and, as its summer excursion, their asso- 
ciation has visited the Castle Works, in Shropshire, where 
Messrs. Nettlefold, the screw manufacturers, are, for the 
making of wire rods, using it in solution in puddling furnaces 
heated with gas upon the Siemens-Martin process. One of 
the association, a Mr. Harris, who, it seems, is the manager 
of Messrs. Webb’s Brettle-lane Works, appears likewise to 
have had some experience in the use of salt in puddling. 
At its last meeting, which is being to-day reported, Mr. 
Harris read to the association a paper, which sensibl 
contributed to the information on the subject whic 
these men before possessed. Mr. Harris asserts that 
sulphur and phosphorus, which are so inimical to a high 
quality of iron, are eradicable by the use of salt. Moreover, 
the time consumed in puddling was, he pointed ont, 
shortened to the extent of a charge of iron per day. In 
this way an hour was the aggregate saving in every turn. 
Nor was this all; with the economy in the use of fuel there 
came also an improved yield. The experience of Messrs. 
Nettlefold, he intimated, was that without any increase in 
fuel, a saline solution increased the yield one-third. It is not 
surprising that being capable of adducing these facts, this 
ironworks’ manager should hold, as he did, that in this way, 
amongst others, his fellows should look to effect those econo- 
mies which the condition of the iron trade so loudly called 
for. His compeers do not appear to have objected to his 
ruling. Nay, while they expressed opinions opposed to the 
unvarying suitability of salt for all descriptions of finished 
iron, those opinions, also the result of experience, were in 
the main those which the author of the paper had himself 
advanced. The question is one which a aie are well 
qualified to discuss. Should all that is here advanced be 
reliable, twelve puddling furnaces are capable of doing 
the work now required of sixteen, and there would 
be a reduction of one-fourth in the item of furnace repairs. 
The days of the puddling furnace are numbered ; but it ought 
to die hard. 








LITERATURE. 


Coal Mines Inspection: Its History and Results. By R. 
Neson Boyp, F.R.G.S., F.G.8. London: W, H. ALLEN 
and Co. 1879. 

Ir was remarked by some of those who commented upon 

the failure of Neckar—an admittedly able financier—to 

remedy or even palliate that deplorable state of the 
national finances of France which formed one of the 
chief moving causes of the revolution, that abuses, long 
disregarded by Legislature and executive, at length 
become irremediable, except through the violence of 
civil war, to which they with more or less certainty 
directly tend. It was a fortunate circumstance for our 
social welfare, perhaps even for our national existence 
and progress, that the great continental wars, in which 

Napoleon the First was our ostensible opponent—the 

more real one being the obstinate determination of the 

regan families and aristocracies of Europe to restore 
and maintain against all comers the class privileges and 
tyrannical oppression that had for centuries brooded over 

Europe—that the old régime utterly broke down, never 

to be completely restored after the battle of Waterloo in 

1815. Breathing time was then given to our fore- 

fathers to turn their attention before it became 

too late, to the grievous abuses in our social system 
which had long been accumulating, and produced 
most threatening results to three of the great indus- 
tries then rapidly developing, namely, those of 
cotton, coal, and iron. The abuses which had grown 
up in the factory system in many respects resembled 
those of the colliery, and it was not until after years of 
discussion that the defects existing in both were sufti- 
ciently dragged into daylight to arrest the attention of 
the Legislature, and at length to be to a large extent 
removed or mitigated by persevering efforts extend- 
ing over a period of nearly forty years,and reaching to our 
own time. The work of Mr. Boyd before us gives ina 
lucid manner the history of the successive steps which 
have led to these results; nor is his narrattve dry and 
devoid of general interest as might beforehand be 
imagined, for our colossal trade in coal connects itself 
with our factory system, and indeed with almost ever 
pee in our social relations, so that the history of col- 
iery legislation and the improved condition of the pit- 
man is in many ways the history of the general improve- 
ment of the industrial classes during the present century 
and the latter years of that which preceded it. The 
northern coal-field of England was the earliest opened out 
and extensively worked ; but collieries on a sufficiently 
extensive scale to possess permanent pit head machinery 
existed at a much earlier date in Scotland, and the origin 
of coal working there is distinctly traced by our author 
to the ancient salt works which supplied a large 
portion of Scotland, and was a royal monopoly, farmed 
out to monks and nobles as early as the twelfth century 
during the reign of David, and a_ record exists 
in 1291 of a grant to search for coal and work 
it anywhere except on arable land. For a long time 
the Scottish salt-pans were supplied with wood fuel only; 
but the growing scarcity of timber for firing and the 
eady ascertained use of coal led to its gradual substi- 
tution and to the more extensive working of collieries, so 
that in 1513 the supply of coal did not keep pace with 
the demand, and its exportation was prohibited by the 

Scottish Parliament. The position of the working collier 

in Scotland, as drawn by our author, was then and for 

long after miserable and revolting; he was, in fact, a 

bond slave, without power of moving elsewhere in 





search of some amelioration of his hard lot, which, 
although our information on the subject is scanty 
and imperfect, seems to have been little better than 
that of the “apirios” or native Indians forced by 
the Spaniards to labour as slaves in their silver 
mines, or the Russian slaves condemned in form of law 
to lose their lives in those of Siberia. “In 1606—p. 14— 
the Scotch Parliament passed an Act by which all ‘ coil- 
earis, salteris, and coilberaris’ were prohibited from 
eaving their employment without a written attestation 
from the masters they served, under pain of punishment 
in their bodies, and ordering that any person employing 
them, on being challenged by their rightful masters, 
shall return them within twenty-four hours, or pay a fine 
of one hundred pounds Scots. This Act virtually made 
slaves of the colliers,” and it was by a subsequent Act so 
enlarged as to comprehend every one employed about 
coal or salt works, and to enact severe penalties against 
any of these absenting themselves from work even on 
Church holidays, such as “ Pasch” and “ Yule,” Easter or 
Christmas. Amongst other interesting matters collected 
by Mr. Boyd in this part of his book, is the earliest dis- 
tinct account extant of fire-damp explosion, extracted 
from Mr. Roger Mostyn’s narrative in the “ Phil. Trans.,” 
1677. 

As early as 1813 the increasing dangers and difficulties 
of coal working had sufficiently arrested the attention of 
coalowners in the north of England, so that the Sunder- 
land Association was formed; and its first report, pub- 
lished in that year, contains much important informa- 
tion as to the working of collieries before the invention 
of the safety lamp. In this report a good deal of infor- 
mation is also given by Mr. Buddle, whose name after- 
wards became so justly celebrated as a first-rate 
authority on all subjects of coal working. But although 
thus early those immediately concerned in the work- 
ing of collieries were alive to the necessity of im- 
proving the methods and mitigating the dangers of 
their avocation, no attention was given to the subject 
by Legislature or Government for many years after, with 
the exception that the rather oppressive Masters’ and 
Servants’ Act of 1747, was made to include “miners, 
colliers, keelmen, and pitmen.” Public attention was by 
the very nature of the case kept greatly ignorant of the 
barbarities and abuses that took place under ground. Yet 
it was well-known that women, and female children often 
not more than five years of age, in the “thin-seamed 
collieries were employed, labouring nearly naked in 
dragging the tubs for coal from the working faces to 
the bottom of the shaft, and that in many of the poorer 
collieries, women were even employed to carry the tubs 
of coal on their backs up ladders reaching to the surface 
by means of a band passing round the forehead. The 
band sometimes broke and the burden fell upon those 
following lower down ; sometimes a woman fainted on 
her upward journey, and, with her burden fell, and 
crushed and maimed those below. The hard lot of these 
poor women differed in nothing from that of the bond 
slave “apirios” to whom we have already referred. It 
seems to us almost incredible that such should have been 
the condition of any portion of the labouring population 
of England that had long boasted of its freedom and civi- 
lisation, at the conclusion of the great continental struggle 
in 1815. In 1842 Lord Ashley introduced his Bill prohibiting 
the employment of women and young children under- 
ground, and it is humiliating to read in Mr. Boyd’s pages 
of the opposition given to it by the owners of colliery pro- 
rty, who saw immense dangers to their own pockets as 
kely to result from any interference between employer 
and employed, even were the abuses as flagrant and 
obvious as in this case. Lord Brougham, too, and other 
“ doctrinaires ” ever scrambling for popularity and power, 
like O’Connell at an after period in voting against the 
Factory Children’s Act, gave the preponderant power of 
his tongue againstthe measure. Itis only of late years that 
the great landed proprietors owning coal estates have, with 
a few exceptions, altered their minds, and come to see 
the mistaken policy of their opposition to all legislative 
improvement in the condition of the collier. The Marquis 
of Londonderry, always a vehement opponent of all legis- 
lative interference with collieries, of which he was one 
of the largest proprietors, strongly opposed Lord 
Ashley’s Bill of 1842, and equally opposed in 1850 the Act 
for the appointment of colliery inspectors. Even 
after, in the course of more than forty years from the 
commencement of our century, much ignorance had been 
dispelled from the minds both of employers and em- 
ployed, gradually making way for such legislative and 
other improvements, imperfect though they still be, as 
now subsist, it may be greatly doubted whether the 
vested — of wrong-doing would not have remained 
even to the present hour, had not that great shaking off 
of old abuses in many other directions occurred which 
are the chief characteristic of our own time, and which, 
commencing with the termination of the long war in 
1815, necessarily preceded and levelled the ground for 
factory and colliery legislation, as well as for many other 
reforms. Chartism had made itself distinctly heard. Gross 
encroachments on the rights of the neighbouring classes 
and their immediate employers, such as the abuse of the 
turnpike system in South Wales, long neglected, had 
at last been rectified by the “ Rebecca” riots. Thelrish 
penal laws had been abrogated, so far asthe disastrous con- 
sequences of those ill-judged laws could be removed by 
legislation. The corn laws had, after violent opposition, 
been repealed ; — | sermon reform had been 
passed, and the House of Commons was no longer a knot 
of nominees of the peers and the landowners. This and 
much more, to which we cannot advert, was necessary to 
prepare the way for that long course of often incom- 
plete, but on the whole, beneficent legislation and 
improvement, social and economical, which now charac- 
terises our colliery system, and of which in the 
work before us the author has given a lucid and 
valuable account. To the work itself we must 
refer our readers, for our notice of the book, 





intimately connected as it is with so much that is 


to us of national importance, has already extended 
too far. One of the grand consequences that has flowed 
from colliery legislation, and especially that of colliery 
inspection, has been the raising of the standard of educa- 
tion, general, scientific, and technical, of colliery viewers, 
and more or less of all others put in authority over the 
pitman; and this has been greatly promoted by the 
increased attention to technical subjects now characteris- 
tic of the higher school and University education, and by 
the establishment of the North of England Mining Insti- 
tute. Here again, however, we might et with advan- 
tage from Prussia, where the Oberbergamt, or supreme 
mining administration at Berlin, has branch educa- 
tional and administrative establishments in all the 
large towns of the German Empire, and especially in 
those adjacent to the great fields of mining and industrial 
occupation. In place of being comparatively sterile, our 
so-called School of Mines at Jermyn-street should be the 
head of a widely extended and active colliery and 
mineral administration, with which such sporadic bodies 
as the Northern -Mining Institute, and several others, 
might with much advantage be affiliated or united. 

e see little to find fault with in Mr. Boyd’s 
pages, with the exception that his~-account of 
the invention of the safety-lamp seems to us in some 
respects to need modification, if not correction. More 
appreciation is due to the brilliant invention of Davy, 
which has been confused, as has been much besides, by 
the mistakes of Mr. Smiles; yet the popular esti- 
mation in which the safety-lamp is held by all those 
imperfectly acquainted with colliery operations is not free 
from exaggeration. Fire-damp, formidable as it is, is 
not the cause of the most numerous fatal accidents in 
coal pits, for 11,000 fatal accidents recorded by our 
author were due to falls of rock from the roof, as against 
6000 due to explosions of fire-damp in the same interval 
of time. The subject of a separate system of ventilation 
for the goaf is very fairly and favourably discussed, 
and it seems aeccle that future legislation will compel 
the emptying of these terrible magazines of explosion in 
all fiery seams the value of whose output will admit of 
the necessary expenditure. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE originality, labour, and ingenuity displayed by the authors 
of some of the communications submitted to the society during 
the past session have led the Council to make the following 


awards :— 
For Papers Read at the Ordinary Meetings. 


1. A Watt Medal, and a Telford Premium, to George Frederick 
Deacon,* M. Inst. C.E., for his paper on “ Street Carriageway 
Pavements.” 

2. A Telford Medal. and a Telford Premium, to John Bower 
Mackenzie, M. Inst. C.E., for his paper on ‘‘The Avonmouth 
Dock.” - 

3. A Watt Medal, and a Telford Premium, to James Nicholas 
Douglass,* M. Inst. C.E., for his paper on “‘ The Electric Light 
applied to Lighthouse Illumination.” 

4. A Telford Medal, and a Telford Premium, to Adam Fetti- 
place Blandy, M. Inst. C.E., for his o r on ‘** Dock Gates.” 

5. A Telford Premium to Edwar iobson, Assoc. M. Inst. 
C.E., for his paper on ‘‘ The Geelong Water Supply, Victoria, 
Australia.” 

6. A Telford Premium to James Price,* M. Inst. C.E., for 
his paper on ‘‘ Movable Bridges.” 

7. A Telford Premium to John Evelyn Williams, M. Inst. 
C.E., for his paper on “The Whitehaven Harbour and Dock 
Works.” 

8. The Manby Premium to John Purser Griffith, Assoc. M. 
Inst. C.E., for his paper on ‘‘The Improvement of the Bar of 
Dublin Harbour by Artificial Scour.” 

For Papers Printed in the Proceedings without being Discussed. 

1. A Watt Medal, and a Telford Premium, to George William 
Sutcliffe, Assoc. M. Inst. C.E., for his paper on “‘ Machinery for 
the Production and Transmission of Motion in the Large 
Factories of East Lancashire and West Yorkshire.” 

2. A Watt Medal, and a Telford Premium, to Edward Sang, 
for his paper on “‘A Search for the Optimum System of Wheel 
Teeth.” 

3. A Telford Premium, to William George Laws, M. Inst, 
C.E., for his paper on ‘‘ The Railway Bridge over the River Tyne 
at Wylam, Northumberland.” 

4, A Telford Premium, to George Higgin,* M. Inst. C.E., 
for his ‘‘ Experiments on the Filtration of Water, with some 
Remarks on the Composition of the Water of the River Plate.” 


For Papers Read at the Supplemental Meetings of Students. 

1. A Miller Prize to Arthur Cameron Hurtzig, + Stud. Inst. 
C.E., for his paper on ‘‘ The Tidal Wave in the River Humber.” 

2. A Miller Prize to Robert Henry Read, Stud. Inst. C.E., 
for his Paper on ‘‘ The Construction of Locomotive Boilers.” 

3. A Miller Prize to John Charles Mackay,+} Stud. Inst. C.E., 
for his Paper on “The Excavating of a Tunnel in Rock by 
Hand Labour and by Machinery.” 

4. A Miller Prize to Percy Wilson Britton +, Stud. Inst. C.E., 
for his Paper on “‘ The Design and Construction of Wrought Iron 
Tied Arches.” 








Navat ENGINEER APPOINTMENTS.—The following y erad 
ments have been made at the Admiralty :—Mr. James H. Fergu- 
son, chief engineer, to the Victoria and Albert ; Messrs. Joseph 
Massey, George H. Baker, and John K. Medlin, engineers, to 
the Asia, for the Bacchante ; Mr. William H. White, engineer, 
to the Duke of Wellington, for the Fire Queen ; and Mr. H. F. 
Herimann, chief engineer, to the Pembroke, for the Nelson. 

TRIAL OF A ToRPEDO Boat.—The official trial of one of the first- 
class torpedo boats built by Messrs. Yarrow and Co., of Poplar, 
for the Austro-Hungarian Government, took place on Friday, 
July 4th, in the presence of Count Cassini, naval attaché to the 
Austro-Hungarian Embassy, and Herr A. Waldvogel, chief engi- 
neer to the Austrian Navy, when a speed was obtained during an 
entire hour’s run of 21°8 knots. The dimensions of the craft are 
86ft. in length by 11ft. beam, and her machinery is of 450-horse 
power. 

Tue Russians hope to turn the course of the Amu by merely 
digging a canal some 40 kilos. in length, to replace asanded-up part 
of the old river bed. The works are being energetically = ed. 
The ease with which the course of rivers is changed in the Steppes 
has just been illustrated by transferring the embouchure of the 
Attrek to some twenty versts further north. Nine years ago, it 
appears, Turcoman tribes on Persian territory wishing to irrigate 
their lands, diverted the Attrek to a locality twenty versts south, 
by the construction of a dam, sixty versts from the river mouth. 
The, Russians, anxious to control all Turcomans, have demolished 
the dam, and turned the river into its ancient bed. 





* Have previously received Telford Medals. 





t Have previously received Miller Prizes. 
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BROTHERHOOD’S THREE-CYLINDER ELECTRIC LIGHT ENGINE. 





We illustrate above the engine exhibited at the last 
conversazione of the Institute of Civil Engineers by Mr. Peter 
Brotherhood, of Compton-street, Clerkenwell. The shaft of | 
the engine drives a dynamo-electric machine at each end. 
It is one of two engines constructed for Messrs. Siemens 
Bros. cable ship Faraday. 


wrought iron steam pipes. 
It is stated that the e 








| gone through a great amount of wear and tear. 


RAILWAY IN THE KILBURN SHOWYARD. | 
Tue line of portable railway laid in the Kilburn Showyard | 
by Messrs. J. Fowler and Co., of Leeds, deservedly attracted 
a t deal of attention. 
fully in another page. The accompanying engraving illus- | 
trates the construction of the permanent way, which has been 
peace by Mr. David Greig, a member of the firm. It will 








steam gauge on No. 7 boiler, and also one on a wrought iron 
receiver which joins the steam pipes, but no gauges on any of 
the other seven boilers, which were all coupled together by 


xploded boiler was made twenty-six 
| years ago and has been at work ever since, and paper mills 
generally work night and day, showing that this boiler has 
The rivet | 
MESSRS. J. FOWLER AND CO’S PORTABLE | heads of the shell and those of the hand-made portion of the | 
| flaes only project from ,‘,in. to Jin. above the surface of the | 
plates, and their form is conical and about lin. diameter at | 
| the base, leaving not more than jin. in thickness of metal of | of only three instead of six to meet contingencies, and 
We have commented on it very | rivet head at the circumference of +e body of the rivet, and! accounts for the tearing of the shell into so many pieces after 






| a very brittle character, and that portion of plate lying 
| between the rivet holes would be injured as to strength by 
| the punching of the plates, and the large holes will also 
weaken the joint. The original tensile strength of the plates 
would be about 18 tons per square inch, this would through 
punching and constant wear and tear be lowered to 14 tons on 
the square inch in twenty-six years. Taking the plates 
between the rivet holes as being able to bear only 14 tons on 
the square inch before rupture takes place, the rivetted joints 
of the shell of this boiler would be torn asunder by a pressure 
of 161 1b. on the square inch, which leaves a factor of safety 
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plate will not bend when walked upon ; at the same time the 
whole foot of the rail rests on and derives considerable support 
from the ground. The rail is secured in the following way :— 
A wrought iron strap A, Figs. 1 and 2, is rivetted to the | 
sleeper Bb. This strap or chair fits over the outside flange of 
the rail. A hooked bolt C is passed into the corrugation, as 
shown in the section, and, being screwed up tight, holds the 
rail firmly up to the chair. Fig. 3 shows the arrangement for 
making the joints. A sleeper of double width is used for this 
—— in a way which will be understood without further 

escription. The weight which such a road, with 18 Ib. rails, 
will carry, is 45 cwt. per axle. 
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THE KERSLEY BOILER EXPLOSION. 


Aw explosion occurred at the works of Messrs. Fletcher and 
Sons, paper makers, Stone Clough, Kersley, near Bolton, on 
the 16th of June, at about half-past six in the morning. We 
referred to this explosion in our impression for June 20th, and 
the accompanying engraving will serve to illustrate the cir- 




















cumstances. The explosion is noteworthy because of the 
wide difference in opinion concerning its cause expressed by 
two experts at the coroner’s inquest. The boiler was one of a 
range of eight, and it was the fourth counting from the left 








hand; all the boilers were insured with the National Boiler 














Insurance Company, of which Mr. Hiller is the chief engineer. ; 
He accounted for the explosion on the theory that a cast iron q 
elbow blow-off pipe attached to the bottom of the boiler, being =—=— 
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firmly bound in the brickwork was cracked or broken by 





expansion and contraction; the water then ran out, the flues 


were overheated, and colla Mr. Thomas Baldwin, chief ; 
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engineer of the Mutual Boiler Insurance Company, explains en 7 PROKEN OFF 
the explosion in a totally different way. $e 

The boiler was of the Lancashire type, 34ft. long, dia- | many rivets aie mucha less than this, some have the heads 
meter of the shell 7ft., the thickness of the shell plates was | entirely sheared off. The diameters of the rivet holes are, on 
originally nearly seven-sixteenths, the flues for 10ft. in length | the side of the plates where the punch first entered, jin., and 
were 2ft. Sin. in diameter, and gradually decreased in the next on the other side lin., making the mean diameter of the rivet 
4ft. to 2ft. 6}in. diameter, and continued at the smaller dia- | holes }4in., and many of the rivet holes have been drifted to 
meter and Zin. thick for 20ft., the larger diameter of the | more than lin. in diameter. The rivets do not fill the holes 
flue being at the furnace end, and the plates y4in. in thick- | and in numerous cases they do not fill by yin. to }in.; the 
ness. he shell of the boiler and the 20ft. length of | pitch of the rivets is 2in. 
2ft. 64in. diameter of the flues were hand rivetted, but the Mr. Baldwin believes the explosion arose owing to the flues 
other portions of the flues, 14ft. in length, appear to be | being weak in the hand-rivetted portion, which might allow 
machine rivetted, and were put in about ten years ago. The | them to collapse even with a pressure of 531b. on the = 
safety valve is 4in. in diameter, and the length of the lever | inch, as the metal will have deteriorated in strength and the 
from the fulcrum to the point where the weight was hung is | rivet heads would do so likewise, and may have been sheared 
30}in.; the distance from fulcrum to centre of valve is 2jin., | or bent by the pressure acting upon them, and so allow the 
the weight which hung on the lever is 49 lb., and the weight | flues to collapse. The collapsing pressure, according to Sir 
of the valve and centre pin is 61b. This will give | William Fairbairn’s experiments when the boiler was new, 
Ho calculation the pressure at which the valve would | would be 1091b. on the square inch, if the flues had been well 
w off as 53 1b, on the square inch. There is one{ made. The iron composing both the shell and the flues is of 


rupture had commenced, The shell and flues were torn into 
at least fifty pieces. 

Mr. Baldwin is of opinion that the flues began to collapse 
near the middle of their length in a vertical direction, thereby 
tearing the ends of the boiler and themselves to pieces, and at 
the front end of the shell rapture would commence and spread 
itself over the shell, tearing the plates and joints to pieces, 
producing the result we have seen in the case of this boiler 
explosion. The factor of safety in connection with the flues 
when new was only 2 to meet contingencies. 

There was a fusible plug on each furnace crown made of 
brass about lin. in external diameter and about 2in. long, 
with a hole in each about 4in. in diameter filled with white 
metal. But the smallness of these a rendered them quite 
useless, and they were also choked up with mud at the side 
next the fire. As we have not seen the boiler, we refrain from 
expressing any opinion a3 to which of the two explanations ig 
correct 
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EXPERIMENTS REFERRING TO THE USE OF 
IRON AND STEEL IN HIGH PRESSURE 
BOILERS.* 


By Mr. Davip Grei¢ and Mr. Max Eyru, of Leeds, 
(Continued from page 465.) 


Tests of Solid Plates.—The first set of twelve mens were 
tried to ascertain the simple tensile strength of the material 
employed. Unfortunately, the testing machine did not allow 
room enough for the elongation of the s ens, and none of 
them could fairly be broken. A new set, 2in. in width, and only 
10in. in. length, were then prepared, giving as average breaking 
strain per square inch :—Cammell’s iron, 21°9 tons; Cammell’s 
steel, 24°0 tons; Brown’s iron, 22°6 tons; Brown’s steel, 27°6 tons. 
This gives :— 

Average of iron, 22°25 tons, or 49,840 Ib. 

» Ofstecl, 25°83 ,, 57,792 ,, 
Thus the average tensile strength of steel plates was only 16 per 
cent. higher than that of the iron plates employed. All the plates 
subsequently tested were of the uniform thickness o' pin. 
According to the above figures, the tensile strength of the iron 
plates, per inch of width, was 18,7001b., and that of the steel 
plates 21,7001b. ‘Table VIII. gives the detailsof these tests of solid 
plates, and also 


this point, it will be seen subsequently that the use 
excessive softness in steel has its limits—an opinion which has 
frequently and most justly been expressed by Mr. Adamson. 
The harder steel can be made without veeaween Be brittle, the more 
effective will it be for boiler work. In some of the steel speci- 
mens under consideration an extreme degree of softness has been 
reached, which begins seriously to diminish the value of the 
material as com with iron. The scare produced some years 
ago by the brittleness and consequent unreliability of certain steel 
boiler plates has caused a reaction, which is now in danger of 
leading to the opposite extreme, The same table gives the chemi- 
cal composition of the material employed for rivets. As the rivets 
have practically a diameter of }}in., the shearing resistance of 
one section—as determined by e previous experiments—is for 
iron 15,810 Ib., and for steel 18,440 lb.; consequently, as to 
shearing, as well as tearing, the steel eneoves is about 16 per 
cent. stronger than the iron. One useful result of the experi- 
ments with broad seein, in spite of their general failure, must, 
however, be mentioned. By observing straight lines previously 
drawn across the plates, it became quite evident that the 
stretching of the whole plate was perfectly uniform after per- 
manent set had taken p! It may therefore be assumed that 
in the subsequent experiments the strain was as evenly distributed 
over the whole seam as was practically possible. 

Tests of Punched and Drilled Joints.—The first ten pieces— 
Nos. 2 to 5, and Table [X., Nos. 1 to 5—referred to the relative 
value of punching and drilling. the specimens were alike in 
their dimensions; two pieces, 6}in. wide, conning» single-rivetted 
lap joint, with four gin. rivets, 1gin. pitch. he drilled holes 
were 0°6875in.—}jin.—in diameter. The gonek used was 0°6875in. 
—}jin.—diameter ; the hole in the die 0°78lin.—#gin.—diameter. 
The conical hole produced by punching measured at the top 
0'708in., and at the bottom 079in.—see Fig. 4—there 
being no measurable difference between the iron and the 
steel in this respect. Four of these specimens were of iron, 
two being drilled and two punched; all steam-rivetted. In 
the punched specimens the conical holes were placed with their 
smaller ends in contact. Of the two drilled specimens, one broke 
through the plate; the other sheared the rivets. The average 
strength of the seam proved to be 50°4 per cent. of the strength 
of the solid plate. As shown above, the breaking strain of one 
kind of iron—Cammell’s—was somewhat less than that of the 
other—21‘9 to 22°6. It was, of course, the weaker plate which 
broke; but whilst the b ing strain of the iron between the 
rivets was only 84°1 cent, of the normal breaking strain 
the shearing strain of the broken rivets—shown by the second 
specimen—was 103 per cent. of the previously ascertained shearing 
strain of the rivet iron. Throughout the experiments the same 
curious fact will be observed in all lap joints—that the breaking 
strain of the solid parts of the plate is considerably below the 
normal breaking strain. This confirms the theory as to the inter- 
ruption of the flow of force round a hole, lately advocated by Mr. 
A n, the effect of which may further be assisted by 
the sharp bending of the plate of a lap joint before 
breaking, and by the exceptional weakness of the outside 
edge of the specimen, caused by the last rivets being too 
near the edge. On the other hand, the shearing strain of the 
rivets is almost invariably considerably higher than that of 
the rivet iron. This in lap joints, which separate by bending 
before breaking, can scarcely be caused by plate friction ; but it 
is no doubt due to this very bending, which places the rivet in a 
position inclined to the strain. By this means a certain amount 
of power is absorbed by the tensile resistance of the rivet. Both 
the punched specimens broke through the plate at a very low 
pressure, the seam showing a resistance of only 40°6 per cent. of 
that of the solid plate, and the broken portion of the plate a 
breaking strain of 355 per cent. of the normal breaking strain of 
the iron. This very low result is difficult to explain, as it is 
generally supposed that iron at least is not much injured by 
punching. ae the effect of F mare 4 facilitates subsequently 
the Sonting of the plates at the joint under stress, and thus 
accelerates the eon Fig. 4 shows the exact shape of the 
plate around a punched hole. e reduced thickness of the plate 
close to the holes readily accounts for its great liability to bend. 
Unfortunately, the six steel specimens, intended for the same 
investigation, did not throw any further light on the question. 
Two of them had drilled holes, two were punched and then 
annealed, and two punched and unannealed ; but all six sheared 
the rivets, —— some information about the rivets, but 
none about the plates. The seam with drilled holes showed under 
these circumstances a stre’ of 56°6 per cent. of the solid plate, 
and the seams with __ holes 60 per cent., whilst the rivets 
in the drilled holes sheared with 108 per cent., and in the punched 
holes with 115 per cent. of the shearing strain of the material. 
Here, then, punching seems to have had a decidedly better effect 
than drilling, which is probably due to the conical shape of the 
rivets in the punched holes. ‘The bad results of punching above 
obtained as to — and the favourable ones as to rivets, may 
also explain the very conflicting opinions which still exist as to 
the value of either when equally well done. The one appeared to 
be favourable for the rivet ; the other for the plate. 

Tests for different modes of Rivetting.—Twelve lap-jointed speci- 
mens—Nos. 6 to 9, p. 465, and 10 to 11, p. 464, and Table Tx., 
Nos. 6 to 11—all with drilled holes, were then prepared to inves- 
tigate the value of different methods of rivetting. Half of them 
were again of iron, half of steel ; and the three methods employed 
were hand, steam, and hydraulic rivetting, the machinesemployed 
being those described above in connection with the tests of —— 
rivets. ‘The hand-rivetted iron specimens broke through the 
plate, showing the seam to have a strength of 46°5 cent. of 
the solid plate, and the iron section to break with 82°5 per cent. 
of its normal breaking strain. Of the iron specimens rivetted by 
hydraulic and steam power, one broke in the plate and the other 

the rivet in each case, The strength of the seam proved 
to be 50°9 per cent. of the solid plate for steam, 53°9 per cent. 
for hydraulic pressure ; the breaking strain of the iron being, for 
steam, 84°6 per cent., and for hydraulic power, 89°6 per cent. of 
its normal breaking strain. Here then hydraulic rivetting has 
come out distinctly superior to steam rive is — action, 


no doubt, inj the material less than the ven by the 
steam rivetter. d rivetting, of course, is left far behind by 
the other two methods. All the six steel specimens broke 


by shearing of the rivets. Hand, steam, and hydraulic pressure ' tj 


the chemical composition of the different | pe 
materials. Without going into further details with ei : than b 
e88 0} 





‘gave respectively 49, and 54 per cent. for the strength of the 
seam as compared th the solid lates ; and the rivets broke 
respectively with 95, 112, and 107 per cent. of their normal 
shearing strain. Here then hydraulic riv has come out 
second the proportion ouspepending remarkably well with 
previous experiments concerning a single rivet. The fact then 
seems to be that the plate, especially if soft, is much less injured 
by hydraulic rivetting, and that this method has therefore a 
decided advantage where the plate is the weaker part ; but that 
the rivet itself is stronger when put in by the steam rivetter—at 
least by the machines used for these experiments—owing, proba- 
bly, to the greater compactness of the rivet material obtained by 
ee oe of Bi Th four specim also la) 
ests for Size of Rivets.—The next four ens, p 
joints—Table IX., Nos, 12 and 13—were of a different construc- 
tion, Zin. rivets being used, with a pitch of 1jin. The two steel 
specimens unfortunately failed by breaking at the ends, but the 
two iron ones proved much superior in strength to those made 
with gin. rivets, giving 57°6 per cent. of the solid plate for the 
seam. One broke in the pont, Cro other sheared the rivets, the 
a proving much stronger, the rivets much weaker, than usual. 
n fact the strength against tearing and shearing of the fractured 
parts, as compared with the normal tearing and shearing strength, 
was exactly the same, viz., 97 per cent. This can at once be 
explained by the fact that the plates are much less liable to be 
mt under stress, when perforated by fewer and larger holes, 
y a greater number of small ones. 

Tests of Double-rivetted Lap Joints. — The test pieces — 
Nos. 14 and 15, Table [X.—represented a double rivetted lap 
joint made with fin. rivets, of 2sin. pitch, the distance of the 
two pitch lines being lin., and therefore the distance fron rivet 
to rivet diagonally 18in., the same as in the single-rivetted seams 
above described. One of the iron specimens broke through the 








and 63 per cent. for the steel specimens ; showing again the great 
advantage gained by the effect of a double row of rivets in pre- 
venting the bending of the joints under stress. 

Tests of Butt Joints.—The next four specimens, Nos. 18 and 
19, Table IX., were single-rivetted butt joints, with a cover 
plate on one side only, the four gin. rivets being arranged exactly 
as in the lap joints above described. The result was very 
unfavourable. ‘The cover—which was of the same strength as the 
plate—bent readily, as an ordinary lap joint would have done, 
and could not in any way strengthen the structure. The iron 
specimens gave way in the plate, the seam showing a strength of 
46 per cent. of the solid — that is to say, not higher than that 
of ordinary lap joints. The steel samples sheared through the 
rivets, their strength being 56 per cent. of the solid plate. A 
similar result was obtained by the following four butt joints, 
Nos. 20, 21, Table IX., which wers double rivetted, the arrange- 
ment of the rivets corresponding to that of the double rivetted 
lap joints above described. The iron specimens gave even less 
favourable results than the corresponding lap joints, conclusivel 
proving that a butt joint of the ordinary description, viz., wit 
one cover of the same thickness as the plate, has scarcely any 
advantage over the ordin lap joint. The results are very 
different in butt joints with double covers, of which eight 
samples were prepared—Nos. 22-25, Table [X.—four being single 
rivetted, and four double rivetted. The shearing resistance of 
the rivets is by this construction at once doubled, as two sections 
have to be sheared to break the rivet. All specimens therefore 
broke through the plates. But the tensile resistance of the plates 
was also greatly increased, ay because the construction pre- 
vents all bending of the plates, partly because a considerable 
amount of frictional resistance between the plates is gained. 
Thus in al] these cases, though the plates broke, the 
strength of the seam was from 60 to 68 per cent. of the 
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ae wey the fracture following a zi line through the rivet 
oles; the other sheared the rivets. ‘The strength of the seam 
was 64 per cent. of the strength of the full plate. In the first 
case—zigzag fracture—the section of the plate along the line of 
fracture broke with 113 per. cent. of its normal tearing strain. 
The actual strain is here calculated—Fig. 12, p. 465—as the sum of 
the two components of the direct strain, resolved in the directions 
— and perpendicular to the diagonal fracture.* It is not 

ifficult to see that the effect of the arrangement must be favour- 
able to the strength of the plate, as the material, say between M 
and N, cannot elongate freely in the direction which the strain 
indicates, being interfered with by the material between N and 
O, which has a tendency to elongate in the opposite direction. 
In all specimens tested, where a similar zigzag fracture occurred, 
we find therefore the apparent tensile strength a 
higher than the normal. The steel samples broke, as usual, 
through the rivets, the latter showing a shearing resistance only 
2 per cent. above the normal. This reduction of strength as 
com with former test pieces is ca by the absence of 
bending of the se owiee to the double row of rivets keeping 
the plates more rigidly in line. The strength of the seam was 
the highest obtained, 70 per cent. of the solid plate. 
Nos. 16 and 17, Table IX., were four samples of an exceptional 
lap joint, Foe wha to attach the side plates of a fire-box to the 
front and back as rigidly as possible ; these, in the special boilers 
under consideration, saps hy carry part of the machinery. The 
joint is double rivetted with Zin. rivets, ljin. distant from each 
other, in every direction. though very rigid, it is rather weak 
in the plate against direct tensile strain, and was sure—as all four 
specimens did—to break in a straight line across the rivets. Its 
strength proved to be 59 per cent. of the solid plate for the iron, 





* It is here assumed that these component strains exert their full 
effect on the material, exactly as if they both acted in the same direc- 
ion. 
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strength of the solid plate, and the breaking strain of the 
fractured section rose in the last case to 126 per cent. of the 
normal breaking strain of the steel. Table LX. gives a general 
summary of this set of experiments. Some of the results are no 
doubt due to irregularities and accidental circumstances, which 
even considerable care cannot always avoid in a boiler shop; and 
the numbers of specimens were scarcely sufficient to get at per- 
fectly reliable average results. Besides the field of ibilities 
in this special chapter is so large, that it was impossible to under- 
take a comprehensive and exhausting investigation in search of 
the best rivetted joints. Nevertheless certain general truths are 
sufficiently indicated to lead, it is hoped, to further and more 
extensive experiments. Such are the far higher percentage of 
strength in a seam of steel, compared with iron ; the reduction of 
the tensile strength of plates in lap joints; the increase of the 
shearing resistance of rivets over rivet iron or steel ; the increase 
of the tensile strength of plates in zigzag rivetted joints; the 
effect of hand, hydraulic, or steam rivetting on rivets or pla 
and numerous other points, which the present experiments coul 
scarcely do more than s' 

[The tables here referred to will be published in our next.] 


(To be continued.) 








South Kxnstneron MusruM.—Visitors during the week ending 
July 5th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,064; mercantile marine, 
building materials, and other collections, 2311. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 6 p.m., 
Museum, 3451 ; mercantile marine, — materials, and other 
collections, 216. Total, 18,042. Average of corresponding week 
15,003 786 years, 18,356, Total from the opening of the Museum, 
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THE LIVERPOOL ELECTRIC LIGHTING BILL. 

THE report of the recent Select Committee on the question of 
electric lighting, although as encouraging as could have been 
expected, was not sufficiently decided to settle the important 
question whether or not corporations or other local authorities 
already possessed all necessary powers for applying this method 
of illumination without express legislation. € various corpora- 
tions who had introduced Bills for this purpose were thus left in 
doubt, and in consequence the Corporation of Liverpool resolved 
to proceed with its Bill in order to avoid future difficulty by 
obtaining parliamentary authority for the projected adoption of 
electric lighting. This measure is in fact a test case, the result 
of which will be of great value to the promoters of the numerous 
other schemes of the same kind; we therefore give an outline of 
the proceedings. 

The Select Committee to whom the Bill was remitted was 
composed of Mr. A. Peel (chairman), Sir Robert Harvey, Mr. H. 
Brassey, and Mr. Hall, with Mr. Bonham Carter as referee ; and 
they met on Monday week. Sir Edmund Beckett, Q.C., Mr. Pope, 
Q.C., and Mr. R. S. Wright were the counsel for the Cor- 
ans while Mr. Aspinall, Q.C. (Recorder of Liverpool), Mr. 

idder, Q.C., and Mr. Michael, Q.C., represented the Liverpool 
United Gaslight Company, who were the only petitioners against 
the preamble. Two or three other petitions were lodged in order 
to give a locus standi, if necessary, upon the consideration of the 
clauses, among these being one by the Postmaster-General, 
whose interest in the matter was mainly, if not entirely, as to the 

position of the electric wires the Corporation proposed to lay 
down in relation to the existing telegraph wires. 

Sir E. Becxerr opened the case for the promoters, and 
explained that this was one of several Bills relating to the 
electric light, which had been postponed until the Committee on 
the general question had made their report. Originally the Bill 
contained provisions for empowering the Corporation to purchase 
the undertaking of the Gaslight Company in Liverpool, but 
that part of the scheme had been dropped. The object of the 
Bill now was briefly described to authorise the Corporation to 
raise £50,000 for the purpose of supplying the electric light to 
themselves first of all, and next to sell by agreement to any 
places of — resort light produced by electricity or other 
means, and meters or other fittings, or to let meters or other 
fittings for any of the purposes of this section. There was also a 
clause making the Corporation liable to any future general legis- 
lation on the subject, and it was proposed to insert another clause 
for protecting the gas company against the manufacture and 
supply of gas by the Corporation, as if the Corporation did tha‘ 
they would be competing with the com , and this the 
no right and did not propose to do. e Committee Ben Ay he 
thought determine on the rightness or wrongness of this Bill by 
the consideration of how far it complied with the Report of the 
General Committee. In his opinion it did not go beyond that 
Report, but, in some respects, fell short of it. e first im- 
portant conclusion of that Committee was this :—‘‘So far as the 
practical application of the electric light has already gone, there 
seems to be no reason to doubt that it has established itself for 
lighthouse illumination, and is fitted to illumine large sym- 
metrical places, such as squares, public halls, railway stations, 
and workshops.” The Corporation did not propose to interfere 
with workships in any general sense, though they sought power 
to deal with their own shops. The Report continued :—“ It is 
used in Paris for lighting shops which require a light by which 
different colours may be distinguished, and has recently been used 
in England for the same purpose with satisfactory results. Many 


trials have been made for street illumination with ater or less 
saccess. Comparei with gas, the economy for equal illumination 
does not yet appear to be conclusively established.” He would 


not go into the last point, but the Report further stated that :— 
** Although in some cases the relative economy for equal candle- 
ower is on the side of the electric light, yet in other cases gas 
illumination of equal intensity has the 3 sah .” That para- 
graph was intended to balance between the evidence that in a 
large place which could be illuminated by one light the electric 
light had the aio, but that where light had to be 
diffused it had not the advantage. Then the Report proceeded :— 
‘** Unquestionably the electric light has not made that progress 
which would enable it in its present condition to enter into general 
competition with gas for the ordinary oo of domestic 
supply. In considering how far the Legislature should 
intervene in the present condition of electric lighting, your Com- 
mittee wuuld observe, generally, that in a system which is 
developing with remarkable rapidity, it would be lamentable if 
there were any legislative restrictions calculated to interfere with 
that development. Your Committee, however, are not in a position 
to make recommendations for conditions which may hereafter 
arise, but at present do not exist, as to the distribution of electric 
currents for lighting private houses from a central source of 

wer. No legislative powers are required to enable large estab- 
ishments, such as theatres, halls, or workshops, to generate elec- 
tricity for their own use.” If, Sir E. Beckett continued, the Cor- 
poration were the proprietors of baths, for instance, it would be 
quite true that they would require no fresh legislative powers to 
apply this light, because the works would be entirely on their 
own premises, and there would be no breaking up of the streets 
or interference with the telegraph wires or gas pipes. But what 
they immediately proposed to do was to use the electric light in 
the St. George’s Hall, the Free Library, the Walker Art Gallery, 
and the Picton Reading Room, and for that purpose the existing 
steam engine in the St. George’s Hall, which was required for 
other purposes in the day, could be economically used during the 
night for generating the requisite electricity. It could also be 
used for sending the light across the street to the London and 
North-Western Hotel, and the Alexandra Theatre, if they were 
allowed to cross the street. In that case they would go near 
enough to the telegraph wires to make the Postmaster-General 
anxious for protection, and for that reason, and also to guard against 
injury being done to the gas pipes, it was necessary to have an 
Act of Parliament. Another conclusion in the report was that— 
**If Corporations and other local authorities have not power 
under existing statutes to take up streets and lay wires for street 
lighting or other public uses of the electric light, your Committee 
think that ample power should be given them for this purpose. 
There seems to be some conflict of evidence as to whether the 
existing powers are sufficient or not.” e reason why the Com- 
mittee stated that there was some conflict of opinion was that 
different opinions on this point were given by lawyers who were 
examined, but one lawyer’s opinion was as as another’s. 
Mr. Michael positively said that Corporations had these powers 
already, but the Committee were clearly not satisfied that such 
powers existed. Suppose, however, they did exist, what would 
the Postmaster-General do? He would have to bring in a Bill 
to protect himself. The next paragraph in the report was very 
important, as bearing upon the only opponent to the preamble 
of this Bill, viz., the Gas Company :—‘‘Gas companies, in 
the opinion of your Committee, have no special claims to 
be considered as the future distributors of the electric light. 
They possess no monopoly of lighting public streets or private 
houses beyond that which is given to them by their power of lay- 
ing pipes in streets. Electric light committed to their care might 
have a slow development. Besides, though gas companies are 
likely to benefit by the supply of gas to gas engines, which are 
well suited as machines for producing electric light, the general 
processes of gas manufacture and supply are quite unlike those 
needed for the production of electricity as a motor or illuminant.” 
The Committee, however, ‘‘did not consider that the time has 
yet arrived to give general powers to private electric companies 
to break up the geome, unless by consent of the local authorities. 
It is, however, desirable that local authorities should have power 
to give facilities to companies or private individuals to conduct 
experiments.” To this suggestion the promoters had no objec- 





tion. Again :—‘‘ When the progress of invention brings a demand 
for facilities to transmit electricity as a source of power and light 
from a common centre for manufacturing and domestic purposes, 
then, no doubt, the public must receive compensating advantages 
for a monopoly of the use of the streets.” That was to say, if 
Parliament ever gave a vm to use the streets either toa gas 
or an electric company, then Parliament would take care that the 
public should receive some compensating advantage. But the 
advantage of the position of the promoters of this Bill was that 
they were the public authorities themselves, and there could be 
no difficulty of this kind. Finally, the Committee observed that 
they did not consider any further recommendation necessary than 
that the local authorities should have full powers to use the decule 
light for public illumination, and that the Legislature should 
show its willingness when the demand arose to give all reasonable 
powers for the development of electricity as a source of light and 
power. Some Corporation, continued the learned counsel, must 
take the lead in this matter, and there was no Corporation in 
England better fitted to do this than that of Liverpool. If it 
was willing to take up that position, and spend its money in 
making this experiment (supposing it to be only an experiment), 
it was clearly for the benefit of the country that it should be 
made by a wealthy public body. Besides, as long ago as 1866 

wers were given to the Commission in Dublin to use the electric 
ight, founded on what had been done in lighthouses, and 
if those powers were given it, surely it was right that Liver- 

201 should have them now, seeing what advances had been made. 

e Gas Company alleged in their petition that ‘‘the granting 
to the Corporation of the exclusive and other powers sought by 
the said Bill would subject your petitioners to undue and unfair 
competition and would be unjust to your petitioners ;” but he 
maintained that there would be no competition between the Cor- 
poration and the Company. They also said, ‘‘The undertakin 
proposed to be authorised by the said Bill is of an entirely nove 
and experimental character, and of doubtful utility and practic- 
ability ;” but the light had been used long enough in lighthouses, 
and quite long enough to justify the Corporation in saying the 
experiment was no longer one of doubtful practicability. Then, 
again, the Company alleged that ‘‘this was a scheme for the 
carrying out of which the Corporation ought not to be allowed to 
charge the borough fund, as proposed by the Bill,” but the Com- 

ny had no right to say anything about the borough funds ; and 
ides, in Liverpool, there was a surplus revenue. 

Mr. MicHaet observed that this paragraph did not point to the 
expenses of the experiment, but to the charges that might be made 
hereafter. 

The CHAtRMAN asked where was the proposal in the Bill to 
charge this on the borough fund ; and 

Sir E. Beckett replied that there was no such proposal—there 
was only the proposal to raise £50,000. If the scheme failed, of 
course the charge would fall on the ratepayers ; but the Company 
had no right, qué Company, to say anything against that, he it 
was an established practice that no single op had a right 
to be heard against a Corporation proposing a Bill in this way. 
Sir E. Beckett also denied the right of the Company to object 
to the breaking up of the streets, unless they could show damage 
thereby to their pipes, and he quoted as a novel contention this 
paragraph in the petition :—‘‘ The passing of the proposed work 
would inflict very great and unnecessary loss on the shareholders 
in your petitioners’ Company (many of whom are in an humble 

ition of life), without conferring any countervailing advantages.” 
Hie also read a paragraph from a supplementary petition, in which 
the Gas Company urged that if Parliament should authorise an 
scheme for the — use of electric lighting, the powers for suc 
purpose should be conferred on them, and not on any Corporation 
or other local authority or public company ; and then invited the 
Committee to consider this simple question,—Does this Bill go 
beyond the recommendations of the General Committee? If it 
did, they would not it; but if it did not, then they would, 
he thought, necessarily pass the Bill. 

Evidence in support of the Bill was then taken. 

Mr. Deacon, the Liverpool Borough Engineer was the first 
witness. He repeated some of the evidence he gave before the 
General Committee, but, with reference to this Bill, he said the 
electric light was required not only for the neighbourh of 
St. George’s Hall, but also for the landing-stages on the river. 
In front of the St. George’s Hall they would be able to fix three 
lamps, each of which would ap a power of 1200 or 1400 candles, 
and in that way they would be able to replace fifty of the present 
gaslights. At the darkest point between two of these lamps 
they would get a power of sixty-four, as against twenty-seven 
with the gaslights. The engine in St. George’s Hall would 
suffice for this purpose. His conclusion was that the electric 
light would be more advantageous and cheaper than gas in large 
open spaces and large interiors. There were also sanitary and 
acoustic advantages in the electric light, and it would be very 
valuable as a distributor of force to warehouses and other places 
where separate engines now had to be used at a great cost. With 
a dynamo-electric machine there would not be a greater loss of 
power than 40 or 50 percent. 

Mr. Deacon was cross-examined at considerable length by Mr. 
BIpDER, mainly with a view to showing that, as he said in his 
Report to the Corporation, that the electric lighting in Paris was 
expensive, he was inconsistent in now taking the view that it 
would be economical. Mr. Deacon explained that the system in 
the Avenue de l’Opera in Paris was an extravagant one, and one 
which he would not recommend the Corporation to adopt ; and 
contended that under certain conditions such as those at present 
in contemplation, the electric light would be cheaper than gas. 
The promoters sought powers to supply places of public resort, 
and that definition he should think would mean theatres, stations, 
music halls, and possibly restaurants. He did not think the Bill 
would depreciate the ws the of the Gas Company’s shares, but that 
there would be a large increase in the demand for gas for engines 
for driving electric machines, and also because he thought that the 
public would demand better illumination, and also because he was 
satisfied that when the Company found their 10 per cent. was not 
so easily earned, they would find other uses for gas in the way 
of heating, &c. 

The CHAIRMAN observed, upon this line of cross-examination, 
that the Committee had nothing to do with this question of the gas 
shares. If the Corporation asked for powers to make ee pope 
ments in Liverpool, he did not think the Committee had to go 
into the effect of the Bill on the gas shares, 

Mr. Brpper contended that that had everything to do with the 

uestion, and that it was the practice of committees to protect 

e existing companies, 

The CHAIRMAN said the only protection they had to consider 
was that of the existing rights = gas companies, so that they 
should not be unduly touched. 

This point was further ed, without any distinct result, and 
Mr. Deacon, in answer to the Committee, said the engine at the 
St. George’s Hall was of about 10-horse power, and that would 
supply the were? power for the three lights he had mentioned, 
and also three additional lights in the Picton pa. 
Moreover, if these were not sufficient there would be no difficulty 
in fixing other machines. ; 

Dr. SIEMENS was next called, and in reply to Mr. Porg he said 
he knew generally the St. George’s Hall and its neighbourhood, 
and the Landing-stage, and he thought those places very 
favourable to the use of the electric light. The electric light 
ought to be treated differently from gas in regard to position. 
It must be placed at much higher elevation, beyond the line of 
vision. If that were done globes would not be necessary. If the 
light were subdivided, it would have to be placed nearer to the 
object. He looked with great favour on such experiments as 
this now proposed. 

Dr. SrEMENS was not cross-examined, but in answer to the 
Committee he said he should advise that the light, if used at the 
St. George’s Hall, should be at an elevation of 50ft. 





By Mr. Aspryatt: There was nothing to prevent railway 
companies to light their own buildings by electricity so long as 
they did not interfere with the streets. The limits of the def. 
nition—“ places of public resort ””—would depend on the result 
of the light, but he did not think the Conperstien contemplated 
supplying churches. ‘They would limit the supply to bond fide 
places of public resort. 

Mr. Rayner, 'lown Clerk, examined by Mr. Porg, said he had 
advised the Corporation that it was necessary to proceed with 
this Bill because they required power to borrow money to pur- 
chase the services of engineers, and for other purposes; that it 
would be safest to get express power to break up streets, &c.; 
and, further, that powers were necessary for the protection of 
the Postmaster-General. 

By Mr. Asprnati: A place of public resort was a place into 
which i / might go without special permission, and if the 
public access to the churches without payment he would 
include them in the supply. The word competition was not 
rightly used in this case any more than it would be in regard to 
railways and coaches, which were superseded by the railways, 

This closed the case for the promoters, and 

Mr. ASPINALL proceeded to argue the case for the Gas Com. 
pany, following the lines of their petition, and contending in the 
main that, as there must be some general legislation upon electric 
light, it would be wrong and unfair to the Gas Company to pass 
this isolated Bill, especially as the Company had for so long faith- 
fully fulfilled their undertaking. The Committee adjourned. 

At the close of Mr. AsprNa.t’s address, the room was cleared, 
and after a long conference the parties were readmitted. 

The CHATRMAN said the Committee had decided to pass the 
preamble of the Bill with certain amendments which they had 
made in the preamble, their object in passing it being solely to 
enable the Corporation to make the experiment of public lighting 
by electricity. 

The Committee then adjourned to give the parties an oppor- 
tunity of considering the amendments, 


On Thursday morning the Committee resumed their considera- 
tion of the Bill, when 

Mr. Asprna.t stated that the only amendments which the pro- 
moters had made in the preamble was the omission of the words 
“for public and private purposes” in the passage providing 
authority to supply electric lighting. This alteration, he argu 
was an enlargement, rather than a restriction, of the proposed 
powers, and was, therefore, not in accordance with the announce- 
ment of the Committee on Monday. He accordingly asked for 
the rejection of the preamble. 

In consequence of a remark by Mr. ASPINALL, 

The CHAIRMAN stated that the Committee were decidedly of 
opinion that the Corporation should only be allowed to make 
a scientific experiment, and should not be allowed to enter into 
competition or interfere with the existing Gas Company, they 
themselves not being in a position to supply gas. 

The leading counsel for the Corporation were not present, and 
an adjournment of a few hours was ordered. At the expiration of 
the interval, 

Mr. Pore stated in the course of a speech which was in some 
degree a reply ito that of Mr. AspryaLt on Monday, that the 
Corporation had made further amendments in the Bill. They 
proposed first to make the paragraph of the ——_ dealing 
with the question of i declare it to be expedient that 
the Corporation should be authorised for the purpose of experi- 
ment and for a limited period, to manufacture or provide, and to 
supply light for the purposes in the Act mentioned, but not for 
profit. i hen they foes to amend the first enacting clause in 
such manner that it should declare it to be lawful during five 
years from the Ist of September, 1879, and for the purpose of 
lighting streets and places of public resort and for no other pur- 
pose, for the Corporation to supply electric light. Further, to 
avoid ambiguity as to the meaning of “streets and places of 
public resort,” they had inserted an interpreting clause, according 
to which a street would be the same as under the Public Healt 
Act, while a place of public resort would be any premises belong- 
ing to or used by the Corporation or the Mersey Docks and 
Harbour Board ; any railway station, public slau hterhouse, and 
theatre ; and any other place of public resort which the Local 
Government Board might from time to time approve. Mr. Popr 
added that a clause had also been inaesben prohibiting the 
Corporation from charging more than the actual cost of the 
experiment in the places above defined, and claimed for the 
Corporation that they had now met the wishes of the Committee. 

Mr. ASPINALL again asserted that the preamble was not in 
accordance with the decision of the Committee, and asked for its 
rejection, but 

The Committee, after a brief consultation, passed the preamble 
as amended. ‘The clauses were then gone through, and the 
inquiry closed. 








Brake EXPERIMENTS ON THE NortH-EAsterN Rartway.—The 
North-Eastern Railway Company is about to carry out a series 
of experiments on the 14th and 15th inst. Captain Douglas 
Galton has undertaken to take charge and conduct the experi- 
ments, which will be made with a train fitted with the Westing- 
house brake. The chief object will be to show the power under 
the control of the engine driver of bringing a train to a stop, as 
in the ordinary working of the traffic, without inconvenience to 
the passengers, the train being fitted for ordinary use on the 
North-Eastern Railway, with the latest improvements. (a) With 
friction valves; (6) without friction valves. A second set of 
experiments will be made to test the value of the friction valves 
when the engine driver has to stop the train suddenly, as in the 
case of a probable collision. (c) With friction valves in use; (d 
without the friction valves. The third set of experiments wil 
test the value of the friction valves, as in the case of an accident 
breaking the train in two sections, by slipping a portion or the 
whole of the train from the engine. (e) With friction valves in 
use; (f) without friction valves. The fourth set has for its 
object the testing the extent to which simultaneous action of the 
brakes throughout a train can be produced. (g) Experimental 
van to be placed consecutively in different parts of the train. 
The engine will be fitted with a Stroudley’s speed indicator. The 
Brighton Railway Company have lent their experimental van, 
and the recording apparatus in the experimental van will be 
started electrically by the motion of the brake handle on the 
engine. During the first set of experiments (a) four experiments 
will be made with varying pressures in the main pipe, say, of 
40 lb., 60 1b., and 80 Ib., the friction valves being in use, the 
speed being about forty-five miles per hour when the brakes are 
applied ; (6) similar experiments, but without friction valves. In 
the second set (c) the engineman will have to use his best endea- 
vours to bring his train to a dead stop, the friction valves being 
in use, the speed of the train being about fifty miles an hour. 
Four experiments will be made with the following ures in 
the main pipes—50 lb,, 60 1b., 70 lb., and 80 Ib.; (d) a similar 
series of experiments will be repeated, but without friction 
valves. In the third set (e) speed of train to be about fifty miles 
an hour. The whole or a portion of the train to be slipped as 
may hereafter be decided upon. Friction valves being in use. 
Four experiments will be made with the same pressures in the 
main pipes as in experiments (c); (f) a similar series of experi- 
ments will be repeated, but without friction valves. In fou 
set (g) experiments will be made with a train of twenty-four 
vehicles the experimental van being placed consecutively in such 
part of the train as may be necessary. ‘Trials will be made with 
the following pressures in the brake pipes, viz.:—30 lb,, 60 Ib., 
and 80 lb. e 8) al of. the tonkn, oy seep foowe. Sian be 27 
miles an hour. e experimental train will leave York Station 
on Monday, the 14th July, at 2.30 p.m., and again on Y> 
the 15th, at 8.30 a,m, 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents, 





*,* It has come to our notice that aemn cuastonsty Sete Patent 
“office Sales Department, for Patent have caused 
ee ene Cueto ae nce both to themselves and to 
in Se by giving the number of the page of Tur 
ates — which the Specification Pag ts is referred to, 
instead y. — the number of the Specification. The 
mistake has sade festoale looking at 'THe ENGingER Index and 
giving the tose dha there found, which only refer to pages, in place 
of turning to those pages and finding the numbers of the Specijfi- 
cation. 
Grants and Dates of Provisional Protection for Six Months. 
2015. Power TRAVELLING CarRiaGes and Cranes, L. H bottom and 
T. Mannock, Crown Ironworks, West. Gorton. —21st iy 1879. 
2126. Srootixa Wint, D. J. Kempson and A. Fletcher, Birmingham.— 
28th May, 
2140. Von Venice, R. R. Guppins, Wolverhampton.—29th May, 





1879. 

2227. ExTractine Gases from Mouren Mera.s, R, Aitken, Great George- 
street, Westminster.—5th June, 1879. 

2264. INTRODUCING JExuavst Sream into Sream Boi.ers, P. M. Justice, 

London. — A communication from E, 
srcpentoblor, Philedetohior C U8., nA HL. Elliott, New York, U.S., and B. 
C. Lauth, Pittsburgh, U. Lu June, 1879. 

2310. Purtryine Gratin, &c., M. Benson, th buildings, London. 
—A communication fiom O, Oexle, lo, Augsburg, So 

2316. Secr-acrtna FLoop Gates, &€ B. Mannix ond W. 8. Cox, 
Limerick. 

2320. Fe.tep Srurry or MatertaL, J. G. Wilson, Market-street, Man- 
chester.—A communication from G. Miller, Fulda, Hessen-Nassau, 
Germany. 

2322. Evecrric Lamps, = D. Abel, New pe = n-buildings, London.—A 

ication from H iknlill, Leoben, Austria. — 
11th June, 1879. 

2325. Pruntine from Srencits, W. H. Thomas, New Cross. 

2326, PAPER-MAKING Macuines, W. Johnstone, Cathcart 

2327. Comnino, &c , Fisnous Matreriaxs, O. L. Perry, Bolton-le-Moors. 

2328. Morive Power Enounes, W. E. Irish, Greenwood-road, mn. 

2329. Prosectices for BREECH-LOADING CANNON, C. A. M‘Evoy, Adam- 
street, Adelphi, London. 

2330. Covrtinc Apparatus, G. B. Bruce, jun., Wi 
Victoria-strect, Westminster. 

2831, SPINDLES and FLY ERs, W. Hy de, Falls-road, Belfast. 

332. Lurrarion Furs, &c., F Bs Jewin-street, London. 

2333. SaAFrery APPARATUS, 5. Oldie. J, Hodgson, and T. Curry, Durham. 

2934. Raitway and other WuEr Ls, J. Armstrong, Brinsworth Iron and 
Steel Works, Rotherham. 

2355. Stream Borers, J. Shaw, Neptune Engine Works, Low Walker-on- 
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T. 

ost Cuiaiiuia Yarys with Liquips, J. 8. Alston, Glasgow, and R. G. 
Abercrombie, Alloa.—Partly a communication from W. Reid, Bombay. 

2337. Steam and other FLur Motor Enarnes, W. R. Lake, Southampton- 
more London,—A communication from E. Levesque, La Manche, 

rance. 

2338. Gas Burners, A. M. Clark, Chancery-lane, London.—A communi- 
cation from J. E. Marrel, Paris. 

2339. Optaininc Licut by ELectric ity, A. M. Clark, Chancery-lane, 
London.—A communication from A. de Méritens and Co. -» Paris. 

2340. Evecrropes, A. M. Clark, Chancery-lane, London.—A communica- 
tion from C, J. P. Desnos, Paris. 

2341. CELLULOsE or Prruy Martrer, A. M. Clark, Chancery-lane, London. 
—A communication from D. E. M. P. de la Barritre, Paris.—12th June, 
1879. 

2343. Ice, F. N. Mackay, Live . 

2344. Reaprna, &c., MACHINES, Abel, mere buildings, 
— = communication Tb. 2 * Aronsohn and J. Kreyczik, jun., 

enna, 

2346. Compine Woot, &c., J. C, Walker, Shipley. ae communication from 

A. and A. Pollet and 8. Pegler, Tourcoing, Fran: 

2347. Raits for Ramways and Tramways, J. Smith, Queen Victoria- 
street, London. 

2348. Conser “en ee Manchester. w=) % s 

2349. FLesHine Machin C. Harpham and ompson, Sheepscar 
Mills, Meanwood-road aay este, . 

2350. HIGH-PRESSURE FILTERS, J. J. Royle, Market-street, Manchester. 

2352. Urmistnc Exuavust Steam, W. R. Lake, South 
London.—A communication from D. Grimm, Nuremberg, G ermany, 

2353. Ice, W. A. Gorman and J. Walker, Neptune Works, Mason-street, 
Westminster Bridge-road, London. 

2354. Routine Iron, &c., E. Hutchineon, gen“ —13th June, 1879. 

2355. STEERING APPARATUS, W. Y. Fie ering and P. Ferguson, Phenix 
Engine Works, Paisley. 

2356. ‘ARTIFICIAL Coo.tno, J. K. Kilbourn, Brixton. 

2357. MecnawyicaL or Avromatic Case, W. F. Williams, Little Windmill- 
street, London. 

2358. Snips or Vessers, J. C. Browne, Leadenhall-street, London. 

2359. Ecastic Wes or CLorn, J. Dean, | Victoria Works, dang, 

2360. VaLves, G. Westinghouse, jun., , London. 

2361. Rerracrorny Material, E. E. Althans, Breslau, G ermany. 

2362. Trussinc Barreus, &c., B. Hunt, Serle-street, Lincoln’s-inn, 
London,—A communication from H. U. Palmer, B: , U.S. 

2363, ADHEsIVe Seat, H. G. Hosmer, f Lincoln London. 

2364. Barres, B. Hunt, Serle-street, Lincoln’s-inn, London.—A com- 
munication from H. U. Palmer, Brookl 

2365. Parer, W. Law, Coustonholm Paper aL "Tats 

2367. . Mag and Hotper for REEL Cotton, &e. , G. Rh. Holding, Laurel 
Co! 

2369. PREVENTING, &e., the Escare from Vesseis of Fiurps, J. B. Dancer, 
Manchester. 

2370. Fitrration of Fiuips, J. B. Denes. Manches 

2371. Skates, B. W. Jones, New Ross, I: d.—A EE from 
G. M‘Cord, New York, U.S 

2372. VELOCIPEDES, &c., W. H. Thompson, Finsbury-circus, London.— 
14th June, 1879. 

2373. Suspenpine Caces and Horsts, J. King, Pinxton. 

2374, Printers’ Gaueys, J. T. King, Liverpool.—A communication from 
T. T. M‘Nish, Allegheny, U.S. 

= LaDIEs’ Darsstoupees, A. Henderson, South ton-buildi 

Loudon.—A ication from Mad L. E. Prebay, Paris. 
a Propucina Prorutsion, F. W. Brearey, Maidenstone-hill, Black- 


2377. , Way for Rattways, H. A. Dufrené, South-street, Fins- 
bury, London.—A communication from J. Flachat, igny, France. 

2378. InpicaTinG and Recorpino the Pressure of Arr, &c., J. A 
© tes, and A. Baird, Glasgow. 

2380. Arrinc TEXTILE Farics, M. Robertson, Foxbar, 

2381. Rerort-tip Fastexincs, W. Downing, G. J. Smith, and W. 
Romans, Sheffield. 

2382. Rorary Enoines, &c., J. C. Mewburn, Fleet-street, London.—A 
communication from F. Pernot, Gray, France. 

2383. ELimination of the METALLOIDS in Iron Ores, &c., J. C. Mewburn, 
plenty om London.—A communication from C. de Montblane and L. 

aulard. 
= Avromaric Disconnectinc Gear for Sutps’ Boats, J. Sample, 

2385. Guarp for TaRasHING meg Dros, J. P. Fison, Teversham. 

2387. Treatine Sopa, E. Solvay, B 

2388. Snips, W. Coppin, Comniberteals New-road, Lond 

= — cae, &e., W. Martindale, iow "Cavendish-street, 

mdon. 

2390. Facititatinc, &c., Rapiant Heat from Oren Firecrares, T. J. 
Smith, Fleet-stréet, London.—A communication from G. J. C. Beau- 
lavon, Paris.—16th "June, 1879. 

2391. Fivip Meters, R. H. Gould, Battersea Park-road, London. 

2392. Moutpines, F. Wirth, kfort-on-the-Maine, Germany. —A com- 
munication from ©. F. N- Kleinschmidt, B: 

2393. CLEANING TABLE CuTLERY, H. B. Fox, Victoria- road, Oxton. 

2304. Heaps, C. A. Barlow, Manchester. —A communication from E. 
Winckler, Paris. 

2895. Inpicatinc Apparatus, W. Sherar, Aston. 

2396. Tramways, &c., J T. Smith, Barrow-in- Furness. 

2397, JoinING Wines, &e., J. Sheldon, Birmingham. 

2398. Juas and Cups, D. Moulton, Birmingham. 

2399, ExpLostve Compounps, H. E. Newton, Chancery-lane, London.—A 
communication from A. Nobel, Paris. 

2400. ATracninG Kyoss to Sprnpies, F. Ryland, West Bromwich. 

2401. Pires, Sebastian Notton, St. Claude, France. 

Exvecrric Licuts, T. A. Edison, M enlo Park, “New Jersey, U.S. 

2408. Maxine Gases, A. Baron de Podewila Munich, Bavaria. 

2405. Rotter Miiis, W. L. Wise, Whitehall place Westiminster.—A 
communication from M. A. Braun, Karlsbad, tria. 

2406. Sewer Gas ee A.M. Clark, Chancery-lane, London..—A com- 
munication from C. Y bey New York, U.S. 

2407. Composition Coverino, A M. Clark, *Chancery-lane, London.—A 

















communication from C, 7a Whit: ney, Milford, U.8.—17th June, 1879. 


2411. Tenney Piates and GaLvanisep Sxeers, G. Leyshon, Tividale, near 


2412, Suzets, Boanns, Panzxs, &c., J. H. Browne, Crickhowell, and D. L. 
Davies, Abbotsfield, 
7“ Borries, Jars, or Vesseis, &c., J. R. Purssell, Blackfriars-road, 


on. 
2414, Puospuates, 8. G. Thomas, Nye ee ey 
ee C. W. Ewing, Upper Baker-street, Regent's Park, 


2418. Type-writinc Macuines, W. R. Lake, 

London.—A communication from F, Sholes a v. c mee New York, 
and G, W. Carr, Brooklyn. 

2419. Furnaces, D. T, Gowken Dundee, 

2420. Grinpina Corn, &., P. Jensen, Chancery-lane, London.—A com- 
munication from L, Lonnerberg, Sweden. 

2421. Borrves, &c., H. W. Brand, Camberwell. 

2422. DisrrrBuTina Gas, C, Horsley, Highbury New Park, London, 

2423. Sream GENERATORS and ENGINES Clerk, Glasgow. 

2424. Gas Moror Enaines, D. Clerk, Glasgow. 

— MouLp1nc Pipes, Etpows, &c., B. Harlow, Macclesfield.—18th June, 


879. 
2427. Stans, Panets, &c., R. G. Powell, Liverpool. 
2428. ReaisTeRING Gas, G. Joslin, Colchester. 
2430. Facitrratrna the Practice of Pepa Music, 8. R. Stevenson, 


hiildi 





otting’ 6 

2431. Extracting Merats, &c., C. Kesseler, Berlin.—A communication 
from A. Wegelin, E. Hitbner, and E. Pollacsek, Halle-on-the-Saale, 

Germany. 
2432. Parer Baas, T. Bibby, J. Bibby, and J. Baron, Burnley, W. Baron, 
Rochdale, and J. Duerden, Burnley. 
2433. MusicaL INSTRUMENTS, H. Booth, 0 
2434. Grinpino PLate Gxass, W. W. PilLineson, St. Helens. 
2485. GoLp-BeaTING Macnines, B. Hunt, Serle-street, Lincoln’s-inn, 
don.—A communication from R. E. Hastings, Philadelphia. 
2438. MecuanicaL Wing, &c., Stanps, W. F. Williams, Little Windmill- 
street, London, and A. Barker, New Bond-street, London. 
2439. Locks for Sares, &c., F. Wirth, = amg the-Maine.—A com- 
munication from O, Yarge, Egeln, German 
2440. Hops, L. Naumann and C. Pohl, + Germany. 
2441. VARIABLE-sPEED Putieys, B. Blackburn and ™ B. Blackburn, 
Kensington, London. 
2442. AtconoLic, &c., Liquips, W. R. Lake, Southampton-buildings, 
London.—A communication from A. Ralu, jun., Paris. 
2443. MeraLiic SpRinc Matcu-Boxes, A. Martin, Store-strect, Bedford- 
square, London. 
2444. Grove, &c., Fasteninos, W. F. Spittle, Birmingham. 
2445. Steam FERRIES, P. L. Henderson, Fenchurch-street, London. 
a = Sow1ne Seep, &c., J. Pamphilon, jun., and E. G. Peyton, Whittles- 


ord. 
2447. Brusnes, C. A. Watkins, Soho, London. 
2448. Locomorive, &c., Borers, J. Wavish, Leytonstone. 
2449, JacQUARD Macuines, J. Weir, Glasgow. 
2450. CirncuLar Saws,'P. Jensen, Chancery: Jane, London.—A communi- 
cation from W. A. Torrey, Montclair, U.S. 
2451. Se_y-actinc Muces, J. Thurlow, Wakefield. 
2452. Heatina Incors, Booms, &c,, W. D. Allen, Sheffield.—19th June, 
1879. 
2453. Froatine Barus, &c., J. Billhaud, Paris. 
2455. TRANSFERRING | oR, vag _— Skins to ARTIFICIAL Fasrics, J. R. 
Tussaud, Marylebone-road, London. 
= LUBRICATORS, Cc. . Cadman, Liverpool. 
457. VaLves, C. Bentley, Live 1. 
2: 58. Steam Enouves, J. N. Paxman, Colchester. 
2459. Dressinc Corn and Sreps, W. c. Owston, on batiding 
2460. Horne Macuines, W. R. Lake, 8 th ild 
A communication from P. Olivier-Leeq, Nord, France. 
2:61. Benpinc the Meta Tires of VELOCIPEDE, &c., WHEELS, D. Camp- 
bell and J. Walker, eR yg 
2462. WasHING MACHINES, _% 4 H. Fisken, T eeds. 
2463. Puriryina, &c., Mippiixas, J. 8. Sutcliffe, Bacup. 
2464. Fixine and SETTING SmaLit WHEELS, W. Ey re, Sheffield. 


, London. — 
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1977. HorsesHoz Naits, W. Morgan-Brown pton-buildi 
London.—Ist July, 1872. : 
2029. Sizemc Paper, &c., B. J.B. Mills, Southampton-buildings, London. 


4th July, 1872. 
ham.—6th July, 1872. 





“6°, 





2048. Sares, J. F. Bae ge J. Grove, Bi 
2104. HorseRakes, W N. Nicholson, Newark-upon-Trent.—12th July, 


2018. Brake Apparatus, G. Westinghouse, jun., 8 

Chancery-lane, London.—4th July, 1872. 

a ie 4 for SToNe-BREAKING MACHINES, H. R. Marsden; Leeds.—8th 
Y; 

2045. Actuatina the Vatves of Enornes, &c., W. W. Tonkin, Brixton- 

road, London.—6th July, 1872. 


th 4 huildi 
r ‘os 








Notices of Intention to Proceed with Patents. 
om. PRODUCING CURRENTS of 4 &., J. E. Bennett, Sheffield, and A 





eur DupLex TELEGRAPHY, “ ‘Theiler Canonbury-road, 

Canonbury Park North, London : a -eemaieneceies 

ee REGISTERING APPARATUS, E. J. J. Comer, Kennington.—lst March 
79. . 

841. Corkinc and Drawinc Macuines, J. Gullery, Belfast. 

847. ADJusTaBLE Cuairs, W. R. Lake, Southampton-buildings, London. 

—A communication from G. W. Archer. 

850. Screw Prope.iers, J. Skinner, South Shields.—3rd March, 1879. 

7 ene Bg PaPer, Pkintinc Macuinery, &c., J. H. R. Dinsmore, 

verpoo 

862. Furnace Firepiaces, H. E. Newton, Chancery-lane, London.—A 

communication from A. Desgouttes.—4th March, 1879. 

871. Tappixe Casks, F. R. P. Winne, Bristol. 

872. Finr-aLarm TeLecrapns, R. 8. Symington, Glasgow. 

873. Frre-GRaTE Brackets, B. Brown, Bury. 

—— UmereLia Frames and HANDLES, J. Somerset and J. Walker, Man- 
ester. 

878. SCARF Rives, &c., F. A. Walton, Birmingham. 

879. LapiEs’ Dress SUSPENDERS, F. £! Walton and T. Shaw, Birmingham. 

882. Looms for Wezavine, J. ‘Tinker and A. Preston, Holmfirth.—5th 

March, 1879. 

893. StToprerrine Borrues, E. Breffit, London.—6th March, 1879. 

907. BREECH-LOADING and MuzzLe-LoapINc SMALt-agMs, W. Anson and 

J. Deeley, Birmingham. 

908. FASTENING Pseema, H. E. Newton, Chancery-lane, London.—A com- 

munication from V. C. Thau. 

914. Sroprinc Sree, Wixe HAwseErs, &c., W. M. Bullivant, Fenchurch- 

street, London.—7th March, 1879. 

918. Looms for Wea71no, J. Collins and J. Brownlee, Glasgow. 

928. PREPARING MATERIALS for Makinc Cuina, &c., C. Cope, Lawton, and 

W. R. Renshaw, Tunstall.—8th Maych, 1879. 

966. Taps and VALvEs, C. W. Caw, Ivy Bridge, Devon.—lith March, 1879. 

1615. Seareyne Batrexies, &c., T. J. Howell, Upper Kennington- lane, 


Lon 
— Tea and Corree Pots, E. Bonser and A. E. Bonser, Tower-hill, 


nmdon. 

1025. Beer, F. Wirth, Frankfort-on-the-Maine.—A communication from 

G. C. Holderer. 

1026. Lamps, W. R. Lake, Southampton-buildings, London.—A communi- 

cation from C. W. Muchall.—14th March, 1879. 

1051. Separatine Liquors, J. F.C. F; ‘arquhar, Long-acre, London, and 

W. Oldham, Balham. —17th March, 1879. 

1076. Propucine SUGAR from Beet root, &c., W. L. Wise, Chandos- 

chambers, Adelphi, London.— A communication from F. Loewig. —18th 

March, 1879. 

1102. CANDLESTICKS, A. M. Clark, Chancery-lane, London.—A communi- 

cation from A. J. Smith and E. W. King.—19th March, 1879. 

1180. Borron Fasreniyos, H. J. Haddan, Strand, Westminster.—A com- 

munication from G. Prentice. — 25th Mar ch, 1879. 

Sa Cowzs, &c., J. M. Lamb, South Hampstead.—26th March, 
ite 


1225. NeepLe Wraprers, V. Milward, Redditch. 
1227. TREATING LEATHER, W. R. Lake, Southampton-buildings, London 
ication from H. Trenk. 





2465. Screws and Screw Botts, W. R. Lake, Dbuildi 
London.—A communication from H. A. Harvey, Orange, New Jersey, 





U.S. 
2466. Matcu, &c., Boxes, H. Brookes and T. aenianeede Birraingham. 
2467. Braps and Nas, W. Young, kham 

2469, AxLE-Boxes, J. Swinburn, 1 Wombwell, 

2471, Cot-naiL Macuinery, H. ’P. ‘Fenby and A. Greenwood, far -9 
2473. Governors for Enornes, T. B: tt, jun., ter.—20th June, 





1879. 

24175. Carnpinc Frsrous MaTeriAts, W. Tatham, Rochdale. 

2477. Diprine or WasHING Suter, R. Hall, Stockton-on-Tees. 

2479. Curtinc TourHep WuHeEe s, G. L. Scott, Manchester. 

2481. TRANSMITTING Power by Evecrnicity, J. Hopkinson, Westminster- 
chambers, London. 

2483. Tricyces, Sir J. L. Foulis, Colinton. 

2485. ScyTuHes, REAPING Hooks, Hay-knives, &c., 8. J. C. Skurray, 


Chippenham. 
2487. Looms for WEAV inc, J. Rawnsley, W. Rawnsley, and J. Crowther, 
radford. 


B 
2489. Drawinc Gas Retorts, A. Longsdon, Queen Victoria-street, 
mdon. 

2491. Horse-rakes, 8. B. Bamford, Uttoxeter. 

2493. Fire-aLarms or Heat INDICATORS, &c., L. A. Brasseur and O. A. E. 
Dejaer, Brussels. 

2495. VaLves or Taps, T. Sutcliffe, Halifax. 

2497. TELEPHONE TRANSMITTERS, A. Marr, Manchester. 

2499. Concave Key Nait Fasteninos, A. M. Clark, Chancery- -lane, 
London.—A communication from T. W. Kirby, Ottawa, U.S. - 21st June, 
1879. 


Inventions Protected ~ Six Months on the Deposit of 
Complete Specifications. 

2544. Furniture Castors, W. R. Lake, Southampton-buildings, London. 

an communication from J. H. Schiott, Freeport, Illinois. —25th June, 


548. aan seasanint W. R. Lake, Southampton-buildings, London.—A 
communication from C. V. Boughton, Titusville, Pennsylvania.— 25th 
June, 1879. 

2549. Sprnninc and Twister Ruxos, W. R. Lake, Southampton-buildings, 
London.—A communication from G. D. Edmands, ilford, Massa- 
chusetts.—25th - 1879, 

2591. Cream, H. J. Haddan, Strand, Westminster.—A communication 
from W. Cooley, Waterbury, U.S. —27th June, 1879. 

2635. Weicninc Macuixes, R. Simon, Nottingham.—A communication 
E. Reisert, Cologne.—30th June, 1879. 

2649. Puastic Cement, A. Sauvée, Parliament-street, Westminster.—A 
communication from L. E. Jannin, Paris.—lst July, 1879. 

2658. SuppLyinc Liquip FuELs to Furnaces, 8. Pitt, Sutton.—A com- 
munication from J. R: , Columbus, U.S.—lst July, 1879. 

2668. Dresstnc Meat and Fiour, H. B. Sears, Liverpool.—lst July, 1879. 





Patents on which the Stamp Duty of £50 has been Paid, 


2760. Screw Stocks, J. G. Hammond and T.T. Lecher, Birmingham.— 
6th July, 1876. 

2714. SrorpreRine Borrues, T. Rule, Gilesgate.—lst ig _ 

2717. Inontne and Finisuine Linen, &c., C. J. Ball, New Bridge-street, 
Blackfriars, London.—1lst July, 1876. 

2723. Mowrna, &c., Macuines, W. Wilson, Wood Hey, and J. Battersby, 
Bedford Leigh. —lst July, 1876. 

2742, Expiosives, 8. J. Mackie, C. A. Faure, and G. Trench, Faversham. 
—4th July, 1876. 

3032. OPENING, &e., Corton, Woot, and other Frsrous pepe, W. R. 
Lake. London.—27th July, 1876. 

2731. Rion Macuines, W. R. Lake, Southampton-buildings, 
London.—3rd July, er 

2818. Dressinc Fiovur, W. Thompson, Wolverhampton, and C. 
Lampitt, Warwick. —- tek "rly, 1876. 

one. Fonmaces, F. Barber, Sylvester Works, Sheffield. —1st oka? 1876. 

m3, PAPER-CUTTING MACHINERY, Ww. R. Lake, 8 igs, 
London.—4th July, 1876 

2740. Pieatinc Macuines, C. G. Hill, Nottingham.—4th July, 1876. 

2758. LiauTine, &c., APPARATUS, J. Lewtas, anchester. —6th July, 1876. 

2777. Revotvine Cy.inper Piso ts, W. R. Lake, 
London.—7th July, 1876. 

2890. Mowrno, &c., Macurxes, R. Hornsby, J. Innocent, and G. T. Rutter, 
Grantham. 14th July, 1876. 

2892. Warcukeys, T. Morgan, Cockspur-street, Charing-cross, London.— 
14th July, 1876. 

2741. Pires Presses, 8. H. Johnson, Lea Bank Works, Stratford. —Ath 
July, 

2764. ee SrasLe Manure, &c., W. F. Nast, Langham Hotel, Port- 
land-place, London.—6th July, 1876. 

2780. PERMANENT Way of Raitways, R. Dunn, Wylam-on-Tyne.—7th 
July, 1876. 

2844, harmo and ConDENSING Iron or ConDENSING Stet, J. H. John- 
son, Lincoln’s-inn-fields, London.—12th July, 1876. 











Patents on which the Stamp Duty of £100 has been Paid. 





2408, Winpow Screens, 8. H. 
2409. TREATING ANIMAL Martens, Guy H. Lissagaray, Paris, 


2044. Urizisine Diture CaLorine, W. Weldon, the Cedars, Putney.—6th 
2. 


—A 

1228. AuToMaTic FisHinc Apparatvs, F. Wirth, Frankfort-on-the-Maine. 

—A communication from R. Bresch.—27th March, 1879. 

1263, TooTH-BRUsHEs, J. Varley, Charterhouse- -buildings, London. 

1269. STEAM-BOILER Furnaces, &c., A. M. Clark, Chancery-lane, London. 

—A communication from C. Smith. — 29th March, 1879. 

1360. UsperrraMes of RarLway Wacons, D. Woollatt, Burton-on-Trent. 

—5th April, 1879. 

1395, ORNAMENTING Spoons, &c., H. Krupp, Vienna. 

1397. ELECTRO-PLATING, H. Krupp, Vienna.—8th April, 1879. 

1509. ALuminum, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 

munication from J. 8. Howard, F. G. Bates, and F. P. Pendleton.—17th 

April, 1879. 

1640. Composine, &c., Macuines, F. Wicks, Glasgow 

1653. CANDLES and CANDLE- “LAMPS, G. Payne, Lewisham, and J. W. Free- 

stone, Victoria Park.—26th April, 1879. 

1796. PERMANENT Way, A. M. Clark, Chancery-lane, London.—A com- 

munication from H. Reese and W. P. Miller.—6th May, 1879. 

1856. Furnaces, W. Pinkney, Egglestone.—9th May, 1879. 

1930. Winpow Sasues, &c., C. H. Pennycook, Glasgow.—l4th May, 1879. 

= _  : Merat P ates for Coatinc, D. Grey, Maesteg.—23rd 

lay, 1879. 

2174. Cuoru, J. Clapham, Leeds.— 31st May, 1879. 

2212. CLosrye Caustic Sopa Drums or Casks, &c., F. H. Mort, Widnes.— 
4th June, 1879. 

2231. Lycreasinec the ILLuminatTinG Power of Lamps, &c., F. Siemens, 
Dresden.—5th June, 1879. 

2296. Music Cases or Recertacies, W. Thomas, Lavender-hill, Surrey.— 
10th June, 1879. 

2306. WaTER-cLoseEts, A. G. Sutherland, Leith. - 11th June, 1879. 

2329, PROJECTILES for BREECH-I.OADING Cannon, C. A. McEvoy, Adelphi, 
London, 

2341. CELLULOsE or Prrny Matters, A. M. Clark, Chancery-lane, London. 
—A communication from D. E. M. P. de la Barritre.—12th June, 1879. 

2343. Ick, F. N. Mackay, Liverpool.—13th June, 1879. 

2360. VaLves, G. Westinghouse, jun., Southampton-buildings, London. 

2371. Skates, B. W. Jones, New Ross, Ireland.—A communication from 
G. M‘Cord. 14th June, 1879. 

2373. SUSPENDING CAGES and Hoists, J. King, Pinxton.—16¢h June, 1879. 

2410. Puriryine, &c., CrupE Perroteum and other O1s, H. F. Howell, 
Sarnia, Canada. 

2423. SreaM GENERATORS and Enarnes, D. Clerk, Glasgow. 

2424. Gas Motor Enarnes, D. Clerk, Glasgow. —isth June, 1879. 

2440. TREATING Hops, L. Naumann and C. Pohl, Plauen, Germany. 

2447. Brusugs, C. A. Watkins, Greek-stret, Soho, London. 

2450. CrrcuLar Saws, P. Jensen, Chancery-lane, London.—A communi- 
cation from W. A. Torrey. 

2452. Heatine Incots, Nd hs Ww. D. Allen, B Works, Sheffield.— 
19th June, 1879. 

2460. HoErxe Macuine, W. R. Lake, Southampton-buildings, London.— 
A communication from P. Olivier-Lecq. 

2465. Screws, &c., W. R. Lake, Southampton-buildings, London.—A 
communication from H. A. Pot 

2471. Cut-NaIL Macuinery, H P. Fenby and A. Greenwood, Leeds,— 
20th June, 1879. 

2544. Furnirure Castors, W. R. Lake; a ne lama London. 
—A communication from J. H. Schlot 

2545 Bai Taroets, W. R. Lake, Southampton-buildings, London.— 
communication from C. V. Boughton. 

2549. Sprnnine and Twister Rineos, W. R. Lake, Southampton-buildings, 
London.—A communication from G. D. Edmands.—25th June, 1879. 

2658. Heatinc Furnaces, 8. Pitt, Sutton.—A communication from J 
Rogers.—1st July, 1879. 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves express! Tue En at the 
We Majesty’s pascal of Patents, Gad 





4015. Process aNp APPARATUS FOR CHINEEING S.iivers, W. A. Barlow. 
—Dated 10th October, 1878 —(A communication.) 6d. 

This consists, First, in the process of chineeing fibrous substances in 
slivers, either combed or carded, by the introduction into the tintorial 
bath of those parts only of the slivers that are to be dyed, and maintain- 
ing out of the bath all the parts that are to be reserved. Secondly, the 
successive formation in loops of the combed or carded fibrous substances 
to be dyed. Thirdly, the introduction into the interior of the loops of a 
wedge piece of metal or any suitable material, in order to give them a 
sufficient rigidity for the colour to penetrate the loops. Fourthly, the 
giving of a pressure upon the fibres at the base of the loops to prevent the 
effect of capillary attraction. Fifthly, the use of a table having apertures 
in which the slivers are introdu successively, so as to form the loops 
to be dyed. Sixthly, the use of a double wheel or of wedge pieces for 
introducing the fibrous substances into the table in order to form the 
loops. Seventhly, the disposing on the table of all the pieces in the form 
of a grid, so as to implant in the apertures of the table all the pieces in 
one operation. 

4045. Dres on Moutps EMPLOYED IN MACHINERY FOR THE MANUFACTURE 
or Bricks, TiLes, &c., W. B. Ensor.—Dated 12th October, 1878. ; 

The die or mould is formed of double construction, the outer of cast 
iron, and the inner one of gun metal; between these two dies or moulds 
is left a jacket or space for the lubricant, which is allowed to dribble into 
the inner die or mould by minute ducts. To insure a perfectly square 
and sharp section of clay as it emerges from the die, the mouth of the 
die at top and bottom is fitted with a curved guard. 

4098. Carrrince Casss, S. B. Aliport.— Dated 15th October, 1878. 4d. 

This consists in forming the cases corrugated, fluted, or reeded verti- 
cally, horizontally, or spirally, or of any other form admitting of the 
expansion of the case when discharged into a greater capacity t that 
which it originally held when charged. 

4143 Weavine Scorcu Incrarn on Damask Carpets, &c., E. Crossley.— 
—Dated 18th October, 1878.—(A communication.) 6d. 

A single lifting jacquard is employed, and the cards are punched in a 
peculiar manner for combining the ingrain with the damask in one web. 
Eight cards are employed, and the cards are placed four in a row. The 
cards are numbered. 

4264. Tramways, R. Bishop.— Dated 24th October, 1878. 1s. 

This consists in placing two rails in one chair, one forming a tread rail 
and the other a guard rail The two rails, when in position abut against 
the opposite sides of the chair and are secured in their places by wedges 
being driven Yetween them. 

4311. Distnrectinc PowpErR on Composition, R. E. Colbert.—Dated 26th 
October, 1878.—{ Void.) 2d. ? 2 

The powder is made of the following chemicals combined : 20 1b. chalk 
lime, 20 Ib. stone, 20 Ib. white chalk, 101Ib. grey lime, 10Ib. red chalk, 
10 lb. whitening, 10 Ib. chloride of lime, 6 lb. turps, 6 1b. camphor. 

4330. Napxry Rios, Hoipers, &c., L. Von Hoven and M. Neuhaus.— 
Dated 28th October, 1878.—{ Partly a communication.) 6d. 

A strip of metal or other material is bent into a horseshoe form, and to 
one of the free ends is attached a clip or fastener by which the : ther end 
can be connected to make the article into a complete yet irregular shaped 
band into which the napkin may be drawn. The fastener can be released 
from the other end, and that end being free can be adjusted inside to hang 
from the tie or collar of the person at table, a corner or other part of the 
napkin being clipped im the fastener. 

4422. Kwirmnc Macuixery, F. D. Poulter. —Dated 1st November, 1878. 
—(A communication.) 1s. 2d. 

The gate is constructed of such width that it will operate upon a mini- 
mum number of needles, say 10, and the width is made up of detachable 
pieces applied to both sides thereof, so that it will operate upon a maxi- 
mum number of needles, say 42. The gate is connected bya link with a 
slotted rock lever, un the fulcrum rod of which is an arm which connects 
by a link rod to acrank pin carried by a rotary crank, plate, or disc. In 
the face of this disc a straight groove is formed running across its axis of 
motion, and in the ve is fitted a slide to which the crank pin is 
attached. This crank pin projects into a cam ve formed on the face 
of a stationary cam, the ve being so sha| as to control the throw 
of the pin as it is revolved, and enable it, through the connecting rod and 
levers, to impart the requisite motion to the gate. 

4482. Portaste Srove anp Camp Cooxine Apparatus, W. B. Gedge.— 
Dated 2ad November, 1878.—(A communication.) 6d. 

The fire-place may be made of sheet iren or other suitable material, 
and of any suitable shape, and may be divided into two or more 
joined tegether when set up by hooks, or b; 7s and groove or other 
slide. The chimney may be dispensed with and replaced by a conical 
lid or cover, opening and closing at pleasure. The pots or boilers may be 
of tin or other material, and of any suitable shape. 
4454. Inpex Scares, J. C. Mewburn.—Dated 4th November, 1878.—(A com- 

munication.) 6d. 

This consists bn a system of one-levered index scales for very minute 
weighing operations, either without weights or with a set of weights in 
stories in combination with a stop device, or without the latter, which 
system may be used especially for weighing the ashes in paper, for 
weighing the pressure of the air and for other purposes. 

4455. Om Mutts, BE. R. Walker.—Dated 4th November, 1878. 8d. 

This consists, First, in the use of a high pressure accumulator in con- 
junction with regulators or throttling pieces for giving the final pressure 
to materials in presses. Secondly, an arrangement of valve boxes con- 
taining valves and throttling pieces. Thirdly, the method of constructing 
kettles and moulding ines by making the apertures in the kettles 
of greatly —— area, and placing the mould frame and meal tray 
directly under them. 


4465. Sewrnc Macuines, A. M. Clark.—Dated 5th November, 1878.(A 
communication.) 8d. 

The standard and arm composing the frame of the machine are cast 
hollow and in one with the bed-plate. e main s) passes through 
the arm and operates the needle by a crank pin, working in a grooved 
crosshead attached to the needle bar, of such form that a certain timing 
may be given to the needle. Just behind the crank upon the main shaft 
is a cam for operating the take up. Within the same casing as the needle 
bar is the pressure foot bar. Projecting from the presser bar is a bearing 
plate which comes out through the casing and sets against an adjustable 
guide to prevent or to take up any lateral play the bar may have. Below 
the bed are two parallel counter shafts, both actuated from the main 
shaft, and having the one a rotary motion for operating the feed, and 
the other an alternate rotary motion for operating the shuttle. 

4494. Caxriace ror Rock-prituisc Macurixes, J. McCulloch.—Dated 
6th November, 1878. : 

Upon a bogie or truck is a bed-plate, upon which is mounted a vertical 
tubular bar with a screw thread upon it. The vertical bar is so arranged 
that it may be raised and lowered by a screw nut, whose outer periphery 
forms a worm-wheel. i is worm-wheel is geared a worm fix 
upon a horizontal shaft, which may be operated by a crank handle out- 
side the frame of the truck. Upon the vertical bar is provided a double 
universal clamp or crosshead, which serves to support a horizontal 
tubular rack bar. This part of the apparatus is arranged to be raised and 
lowered by means of another screw nut, whose exterior periphery forms 
a worm-wheel, and is geared with a worm fixed on a shaft supported in 
bearings on the clamp. The rack bar is caused to travel in a horizontal 
direction by a toothed pinion, which engages with the teeth on the bar, 
and is operated by a crank or dle at the side of the crosshead. e 
horizontal bar is also moved in a circular direction by means of the clamp 
or crosshead. 

4523. Sasues ror Winpows, &c., 7. H. Collins.—Dated 7th November, 
1878. 6d. 

The sash frames are mounted on spindles, which are capable of being 
revolved on their bearings, the latter being free toslide in a slot or groove, 
or slots or grooves, in the frame. The cords are connected to the sliding 
bearing or ae and they pass up over | ay A or pulleys with counter- 
weight, so that the sashes may be suspended or returned in position as 
required. 

4527. Apparatus For Raistnc SunKEN Vessets, &c., J. L. Clark, J. 
Standjield, and F. J. Bolton.—Dated 8th November, 1878. 3 

This relates to gow yg upon patents No. 170, dated 12th January, 
1877, amd No. 985, dated 12th March, 1877, and consists in the construc- 
tion of “ camel,” which “‘ camel” consists of a dome and body part, to 
which are hinged two folding jaws faced internally with flexible bags. 
4534. Apparatus ror Foroinc Screws on Bott Bianks, &c., A. M. 

Porteous.—Dated 8th November, 1878. 8d. 

This consists in adapting and applying three or more rings, discs, or 
rollers arranged so as nearly, but not quite, to touch one another, and to 
be driven by suitable gearing, the ds being cut thereon of the 
required pitch, but at an angle greater than the required angle in order 
to obtain obliquity in the setting of the rings, discs, or rollers, as will 
cause the bolt blank to move forward or backward a sufficient distance to 
make any required length of screw. 


4539. ApraRaTus FOR MEASURING AND REGULATING THE FLow OF FLUIDs, 
F. P. Preston, J. T. Prestige, B. J. Preston, and W. G. Simmons.—Dated 
8th November, 1878. 8d. 

consiets mainly of a cylinder and a piston working therein, and 
fixed on a hollow piston rod, or trunk, or tube; the piston may be made 
with an easy fit and without packing, or it may be provided with cup 





leather or other packing, and there is a small passage (which be 
made adjustable by cock or valve) communicating with both sides of the 
piston, but by p the ication is made by a small aperture 
through the piston and having a loosely fitting plug through same. The 
tube or piston rod seats itself at one side t_a valve, which is actu- 
ated by a screw, or lever, or other suitable appliance, and at the other 
side it is open to the outlet. When the valve is withdrawn from the end 
of the tube the water can pass to the outlet through the tube, the latter 
with its piston gradually receding from the end of the cylinder; fluid 
passing from one side of the piston to the other, until the tube seats 
itself against the valve again. 

4545. Pranorortes, IW. Sweetland.—Dated 9th November, 1878.—( Not pro- 
ceeded with.) 4d. 

This consists in adding octave couplers, super or sub, which will 
increase the volume of tone to double its original power. 

4569. PortaB_e Raitways, &c., A. Greig.—Dated 11th November, 1878. 
—(Not proceeded with.) 2d. 

Each length or section is complete in itself and consists of two rails 

ted by iron sl The sections are so constructed that in laying 
the line they can be joined readily so as to hold them securely in position, 
and in removing the line the lengths can be readily disconnected. 

4570. Woven Fasrics, 7. Emmott and W. Hurst.—Dated 11th November, 
1878. 4d. 

In order to produce a fabric with small square tufts of pile an ordinary 
loom is employed with tappets twenty-four to the round ; the weft is 
picked to give 12 pile threads fioating over the warp, 4 binding threads 
and 8 intermediate plane threads. When the races formed by the weft 
are cut the weft forms small square tufts of pile which impart an orna- 
mental surface to the fabric. The novelty of this arrangement is that 
three or more weft threads are laid one over the other in the cloth, so 
that when the races are cut the pile is closer and fuller than hitherto. 
4571. Hanpies ror Borcuers’ Knives, &c., 8. C. Friston.—Dated 11th 

November, 1878.—( Not proceeded with.) 2d. 

This consists in forming the outside of the handle of metal tubing, such 
as brass or German silver. 

4572. Treap.es, C. Pieper.—Dated 11th November, 1878.—(A communica” 
tion.)—{ Not proceeded with.) 2d. 

The treadle is pivotted so that the axis of oscillation passes through 
the joint of the foot, that is to say, it coincides with the centre of articu- 
lation between the foot and the leg. 

4573. APraRaTUS FOR THE ELECTRO-DEPOSITION OF METALS AND THE 
Propuction or Licut By Evecrricity, G. Zanni.—Dated 11th Novem- 
ber, 1878. 6d. 

The dynamo-electric machine is constructed with a series of stationary 
electro-magnets, each one of which is composed of a soft iron bar or core 
surrounded by wire coils and placed within a metal frame, preferably of 
case-hardered steel. The soft iron bars or cores are hollow to provide for 
the passage of a current of cold water through them to keep them cool. 
The electro-magnets thus formed are attached to the interior circum- 
ference of the case of the machine, being arranged in circular order. The 
rotary cuil of the machine is composed of a soft iron ring made in sepa- 
rate segments, and around each of these segments is wound a quantity 
of insulated copper wire. The ring is attached to the shaft of the 
machine, and revolves within the circle formed by the stationary 
mene The ———— of the ring are formed with tongues and ves, 
so that they may be readily attached to or detached from each other. 
bet Aa T. A. Jones.— Dated 11th November, 1878.—(Not proceeded 

with.) 2d. 

This consists in printing an ornamental border or heading on the end 
or ends, and on either one or both sides of towels to supersede the woven 
borders or headings hitherto produced by weaving. 

4575. Evecrric Licutine, H. W. Tyler.—Dated 12th November, 1878.— 
(Void.) 2d. 

Carbon or other material offering a resistance to the passage of the 
current is enclosed in a casing of a refractory nature, such as German 
glass or other substance sufficiently transparent to allow of the light from 
the incandescent material passing through it. The carbon is thus pre- 
vented from burning away. 

4576. Apparatus ror SEPARATING SupsTaNces OF DIFFERENT SPECIFIC 
Gravities, E. Edwards. —Dated 12th November, 1878. 8d. 

This consists of a revolving hinged scraper, inclined planes between 
two concentric cylinders, and a discharge opening and ly at the top 
of the inclined planes for the purpose of removing and discharging the 
heavier parts om the screens of w: machines ; also the 
combination with the revolving hinged scraper, &c., of a spirally-shaped 
revolving collecting bar, annular trough, revolving bases, and friction 
rollers, spirally a’ adjustable scraping plates, and a scraper 
revolving in the annular trough ; also of a lifting apparatus, consisting of 
endless chains of metallic links, transverse plates, fitting in passages 
— grooves or guides for the endless chains, and driving wheels and 
pulleys. 

4577. Macuinery FoR THE MANUFACTURE OF PapER PuLrP, G. H. Mallary. 
—Dated 12th November, 1878. 6d. 

Blocks of wood are fed on to a table and are acted upon by toothed 
scraping blades a! below them, so as to reduce the blocks intu 
fibre, waich is then treated with soap, washed in water, and finally 
treated with bleaching powder, or any other bleaching or oxidising 
agents. 

4578. Scripsiisc anp Carpinc Macuinery, W. Bryden and J. W. 
Wilkinson.—Dated 12th November, 1878. 6d. 

Any required number of “swifts” of ordinary construction are 
employed ; one set of strippers and workers, and also the angle strippers 
usually employed on each “swift,” are dispensed with, and only one set 
of strippers and workers are employed on each swift, and as a substitute 
for the other set of strippers and angle stripper what is known as a 
“fancy ” is , in addition to the ordinary fancy now in use. 

4579. Hypraviic Macuives ror SHEARING AND PuncuHING, G. Ratcliffe. 
—Dated 12th November, 1878. 4d. 

The machine consists of a strong frame es the fixed jaw, and 
of a movable jaw fixed to a sliding frame, which is held up by a small 
hydraulic ram working in a cylinder formed in the lower cross-bar of the 
sliding frame; the movable jaw is brought down bya large hydraulic 
ram and cylinder, the ram of which acts upon the lower cross-bar which 
connects the side-bars of the sliding frame. The side-bars are made of 
wrought iron or steel, and the hydraulic a cand is brought direct by 
the side-bars to the movable jaw. The table for supporting the bloom is 
connected to the movable jaw formed by the upper cross-bar, and works 
up and down with it. 

4581. Apparatus ror SEPARATING SUPERFLUOUS PoRTIONS FROM ARTICLES 
MADE OF Gass, 7. G. Webb.—Dated 12th November, 1878.—{A communi- 
cation.) 6d. 

This consists in separating superfluous or other portions of glass from 
articles made of that material, by making a mark or scratch on the 
article, and then applying a stream of hot air in contact with the line at 
which it is intended the separation shall take place. 

4582. Stream Hammers, &c., S. Massey.—Dated 12th November, 1878. 
6d. 








A self-acting motion is given to the slide valve by means of a curved 
lever — of turning on a fixed centre, and extending between studs 
carried by apparatus connected to the tup, and by these means the lever 
is vibrated, and carries with it a connecting rod jointed to the valve 
spindle. A hammer for breaking stone ores or other such substances has 
its piston rod at an angle of 30 deg. to the horizon, and has its end pro- 
longed through the back or top cover of the cylinder, and the valve 
gear is actuated from that end away from the grit and dust of the 
materi 
4583. Cuarrs ror Raitways, D. Biddle.—Dated 12th November, 1878.— 

(Not proceeded with.) 2d. 

This consists in having a stout plate of iron to form the basis of the 
chair, such plates being fastened by bolts to the sleeper. This } late is 
for the most part flat, but raised at the sides, and also has a groove in it 
directly underneath the rail. This groove is shaped to receive half the 
lower head of the rail in such a manner that the head shall be supported 
at its edges, but have a free space under the greater portion. tween 
the rail and the raised edge of the plate on each side of the rail lies 
firmly embedded an iron block, constructed so as to fit the hollow of the 
rail, leaving, however, sufficient space for the flange of the wheels to pass 
easily, and being eg age A thinned down to a rounded edge which corre- 
sponds with a groove in the raised edge of the plate, such groove being 
placed laterally and facing the rails. A modification is described. 
4584. Insertinc Tuses witnrn Laps or CoTToN AND OTHER Fisrovus 

Mater, 8. Booth and T. Barlow.—Dated 12th November, 1878.—( Not 


ecded with) 2d. 

Skis contain in slipping a metal sheath upon the rollers, and forming 
the lap upon this sheath, The sheath is made of sheet metal coiled into 
a cylindrica] form, and Le the meeting edges are not joined, 
so as to give a spring to sheath. 

4587. Woop Pavements, H. J. Haddan.— Dated 12th November, 1878.—(A 
communication.) 6d. 

Wood blocks are made with upper or lower members, shoulders, and 
ledges, so that any pressure is communicated from one block to its imme- 
diate neighbour, thus distributing the bearing surface. A metallic 
frame or casing receives a suitable number of blocks, soas to enable the 
pavement to be laid or taken up in sections. 


4588. Srrixinc Betis, H J. Haddan.—Dated 12th November, 1878.—(A 


communication.) 4d. 
A case a is placed between two plates, and has cramps 
to main’ them. On one cramp a stem receives 


tain the ce ‘een 
the bell, and in the middle of the case is a shaft to which the spring is 





= 





fixed at its centre, and is actuated when the shaft is rotated by a 
round which is wound a chain fixed to the pulley, so that the 
be ge Se The spring _ m levers with ham- 
mers, and the whole may ctuated ing and shutting 
door, window, or shutter. - = 


4589. Macuivery vor Turninc Over THE Leaves or Music, &., H. J 
Haddan.—Dated 12th November, 1878.—(A communication.)—(Not pro 


This consists of several arms, each d to and actuated by a spring 
fixed in a case, to which also is affixed a drag s for giving power to 
turn over the arms, which are furnished wit ies or pieces. Each 
— = guide is applied to and embraces a sheet of music or the leaf 
ofa . 


ey 
in may 





fast, 





4590. DupLex anp QuaprupLex TeLeGrapny, J. Muirhead, jun.—Dated 
ane November, ae Sse » 
¢ improvements in duplex telegraphy consist in pn | 6 batte 
between the true and artificial lines, and connecting the receiving pron 
ratus between the middle of the battery and earth. In order to give a 
signal the battery is reversed. Thus, supposing copper to be connected 
to the true and zinc to the artificial line, while the key is at rest, the 
depression of the key will join zinc to the true and copper to the artificial 
ne. 
4591. Ramway Brakes, J. Johnston.—Dated 12th November, 1878.—(Not 
proceeded with.) 2d. 

Instead of or in addition to applying a brake to the wheels of the car- 
riages, a brake is caused to act upon the rails direct. 

4592. VentiLatine Suips, RK. Nevill.—Dated 12th November, 1878.—(Not 
proceeded with.) 2d. 

Fixed on the inside of the skin of the ship below the water line is a 
tube or water = each end of which communicates with an openi: 
formed in the side of the ship, so that the water enters at one end an 
flows out the other. At any convenient point of the two ends of the 
tube and communicating therewith is a water wheel, the shaft or axis of 
which gives motion to a fan, which is arranged to exhaust the foul air 
from the ship, or to force fresh air into the ship. 


45938. Process ror Preservino Woop, J. Deleu.— Dated 12th November, 


1878. 2d. 
This consists in filling the pores of the wood with liquid gutta percha. 
4604. Sewine Macuines, W. Fairweather.—Dated 13th November, 1878. 


6d. 

Sewing machines in which the stitch is made by a vertical straig! 
needle above, and a curved needle below the cl: plate, have both 
needles actuated by the same cam crank or excentric, and a projecting 
hook is used under the cloth-plate to catch and detain the thread from 
the curved needle to hold itin the right ition until the s ht 
needle has descended sufficiently, and then liberate the thread to allow 
the stitch to be completed. 


4595. Apparatus ror Gexeratino Evectric Currents, &., C. F. 
1 


2 Heinrichs.— Dated pes wegen Hy _ th 

Jpon a revolving shaft are as many electro-magnets in the cir- 
cumference as there are electro-magnets in the length of the shaft, and so 
arranged that the one pole of one of the electro-magnets faces always the 
reverse pole of the next electro-magnet in the length of the shaft; but in 
the circumference always the same pole. This relates also to an electric 
lamp, and consists in the cture an pli 
spiral carbon pencils. 

4596. Osrarninc Mecnanicat Action BY Means or Steam, H. R. Lum- 

ley.—Dated 13th November, 1878. 6d. 

This consists in the use as a method of obtaining mechanical action b 
means of steam, of “ hollow tons” to receive steam for a thrust, an 
to retain a certain quantity of steam after that thrust to be used in aiding 
the next thrust, with the use as a power of the ejection of steam from 
the ‘hollow pistons” after it has served as a power when injected. 
4597. Drawinc Heaps ror Macuinery FoR DRawino on TwisTING 

Hemp, &c., A. V. Newton.—Dated 13th November, 1878.—(4A communica- 
tion.) 6d. 

This consists in machines for working hemp and other fibrous material 
in combination with drawing and condensing or holding rollers, or 
either of them, of india-rubber sleeves or coverings a) id rollers, 
or one or more of them, and freely moving endless belts or bands arran, 

4 partially encircle and receive the elastically clothed rollers wit 
em. 


tion of circular or 





46598. Roap Locomotive Enotes, &c., 7. Aveling and D. Greig.—Datec 
aa ant No. 191, dated 18th J 78, th is disposed within 
In patent No. 197, dated 15 anuary, 1878, the gear 
the width of the boiler and between the horn aw dg and the two counter- 
shafts are interposed between the crank axis of the e and the axis 
of the road wheels. These two points are retained in 
tion and the train is arran in the follo manner :— 
shaft are two pinions of different sizes, and a sleeve slides on the first 
countershaft with a feather. The sleeve has two spur wheels to gear 
respectively with one of the pinions on the crank . Between the 
side of the engine and the road wheel is a pinion on the first counter- 
shaft taking into a spur wheel on the second, which also carries another 
pinion e ig with a spur wheel concentric to the axis of the road 
wheels, which it drives through the ordinary diff tial ar t, 
admitting of the road wheels on opposite sides being driven at different 
speeds. 
4509. Macninery ror Comptna Woon, &c., J. Midgley, F. Bowes, J. 
am and J. Pickles.— Dated 13th November, 1878.—{Not proceeded with.) 


This relates, First, to a tus for heating the em circular comb, 
and censists of a steam feed pi: pe through a stuffing-box fixed in 
bottom of centre pillar, up inside the pillar to a revol bracket or tube 
having an inlet and outlet, which tube works in another stuffing-box 
fixed to the top of centre pillar. Secondly, to the pee J _—SS 

an 





gg the ma between the drawing-off rollers delivery 
tu The apron is fixed in an inclined position, the end nearest the 
delivery tube being highest. 


4600. Macnivery ror RoLiino anp Fryisuine Rounp Meta.uic Ro 
Bars, AND Tupes, J. R. Cassels and R. Hay.—Dated 13th November, 
1878.—(Not proceeded with.) 2. 

The rolls, discs, or cones are by preference mounted side by side in 
framings or housings vided wi and screw adjustments to 
admit of the acting surfaces being set at different distances apart. The 
motions are transmitted to the rolls through intermediate shafts of 
lengths corresponding to the maximum length of rod, bar, or tube to be 
operated upon, and at the further ends these intermediate shafts carry 
spur wheels, which gear with and are driven both by the same spur wheel 
on a second motion shaft. 


4601. Teteorarn Castes, &c., B. Hunt.—Dated 18th November, 1878.—(A 
communication.) td. 

The cable consists of three main parts, viz., an outer tube of wrought 
iron, a conducting wire, and a vitreous insulating medium interv 
between the outer tube and the conducting wire. 

4602. Braces orn Susrenvers, G. Dittmar.—Dated 13th November, 1878. 
—(A communication.)—(Not proceeded with.) 2d. 

The suspender is provided with hooks made of wire, which enter into 
flat or circular eyelets sewn to the breeches. Of these hooks the back one 
is solidly sewn to the band, and the two hooks of the front side of the 
bearer are only slipped over the band, the free end of which is slung 
round the middle bar of a buckle, which by enyteny | up and down 
or lengthens the elastic band. Modifications are described. 

4608. Srinninc anv Dovsiine Cotton, &c., L. Kaberry and T. Houghton. 
—Dated 13th November, 1878.—(Not proceeded with.) 2d. 

The winding is caused to commence at the bottom of the bobbin with 
a short chase, every lift of the ring plate making it about a thread ionger, 
thus causing the thread to be always tight at the nose, at the same C) 
allowing the ring plate to come down after each lift to the bobbin head 
until the bobbin is —- enough, and then the ring begins to rise and 
build the bobbin parallel. 

4604. Tunes ror Spixninc anp Dovusiinc Frames,’ H. Whitaker.—Dated 
13th November, 1878. 6d. 

fhe tube consists of a split steel or other metal tube formed out of a 
flat piece of metal curled up to the tubular form, the widest end of the 
tube being ee ng to assist in securing the same upon the spindle, 
and to facilitate the commencement of the winding of the cop thereon. 
4605. Hair anv Fiesn Brusuina Apparatus, G. H. Aggio and T. F. 

Stidolph.—Dated 13th November, 1878. 6d. 

A cylindrical brush of hair, wire, or other material suitable for 
brushing hair or flesh is fitted to a portable frame, which carries a 
driving wheel fitted with a handle, and which transmits motion by a 
band to the cylindrical brush. A universal joint in the frame allows the 
brush to be used at any required angle. 

4606. Dry Coryine Process anp Apparatus, J. G. Wilson.—Dated 13th 
November, 1878.—(A communication.) 4d. 
The a tus consists of a shallow metallic tray or box, which is half 
filled with a mass upon which the ive is to be produced. This mass 
consists of a solution of one part , four parts glycerine, and two 
parts water, which, when set, its a smooth surface capable of 
receiving the colour or ink from the criginal writing or other document 
to be copied. The inks used consist, first, violet, one part violet methy- 
lated aniline dissolved in seven parts of distilled water and one part 
alcohol ; secondly, red, two parts acetic rose aniline dissolved in ten parts 
of distilled water and one part alcohol. 
4607. Apparatus ror Wasnine CLorues, J. Maunde.— Dated 18th 
November, re pe wend proceeded with.) 2d. 

This consists in a churn washer, which has a suction and a tendency 

to draw up the clothes after it. e face is constructed of a perforated 
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wood, and behind this is placed a chamber made with « wooden 
en ot Seed disc separated hoo the perforated disc by a washer, with 
an outside metallic or other tough or elastic ring. The stick goes 
conically through both discs and washer, ‘and is firmly wedged in the 
perforated disc at the end. 


Door Fasrener anv Inpicator, A. A. St. Vincent Rich.—Dated 
th November, 1878. 6d, 

A ‘pine passes through and turns in a hole in the door; the inner 
end of this spindle carries a latch, which latch, when unfastened, hangs 
down Pn ton om by its own weight, and when raised into a horizontal 
position its outer end passes into a hasp or staple, and is secured by a 

or otherwise. The outer end of the spindle carries an arm or lever 
at right angles to the latch. On the front of the door and behind the 
arm or lever (when in its horizontal position) is the word ‘“ engaged,” or 
any equivalent word. 

4609. Apparatus ror Censuminc Smoke AND EoonomIsinc Fue. 1x 
Sream Bowers anp Furnaces, M. Morton.—Dated 13th November, 
1878. 6d. 

This consists of a self-acting arrang t for actuating a deflecting 
plate connected with the dead plates of steam boilers or furnaces, by the 
opening and closing of the fire-door. 


4610. Horsesuors, 7. A. Ellis—Dated 13th Novmber, 1878.—(Not pro- 
ceeded with.) 2d. 

A shoe of the ordinary construction, but preferably somewhat thinner 
has formed on the under side « number of dovetail ves arranged 
radially or otherwise, and at a certain distance apart, the grooves being 
narrower at one end than at the other. Into each of these grooves is 
slid a block of steel or other suitable metal, the sides of these blocks 
being inclined so as to correspond with the sides of the grooves. These 

locks project a sufficient distance from the under side of the shoe and 
form a working surface for it. 


4611. Propucine Licut, Heat, anp Motive Power By Evecraicity, £. 
Edwards and A. Normandy.—Dated 18th November, 1878.—(Not pro- 
ceeded with.) 4d. 

At every point in a circuit where a light is required, a coil of insulated 
wire is p , and round it is arran, a secondary coil of wire, so that 
the passage of the rapidly intermittent current through the primary coil 

tes a corresponding current in each secon coil, Such current 

is collected and through carbon point or other suitable material. 

he primary current may then be used to work machinery or apparatus 
or generating electricity. 

4612. Prerargino Metat Sueers anp Wire For Coatina, C. Conway.— 
Dated 13th November, 1878.—(Not proceeded with.) 2d. 

This consists in doing away with the use of acid and substitutin 
carbon or hydrocarbon, which may be applied mechanically or by man 
labour. 


4613. Ramway Courtine, T. Layton.—Dated 13th November, 1878.- (Not 
with.) 2d 


This consists of a grooved wheel about 4in. in diameter and about 2in. 
thick, attached at or near the corners of each wagon or truck. At each 
end of the truck a pair of iron levers, each about lin. diameter and about 
2ft. 6in. long, are laid upon the grooved wheels. These levers are kept 
in position by their ends being hooked, and by their taking into or 
around studs fixed to the side of the truck. The pair of levers at the end 
of each truck are connected by a cranked iron cross that passes 
through two rings or loops fixed on one of the coupling links. At or near 
the extremities of each lever handles are provided for adjusting them. 


4615. Parer Hanainos, W. Haigh.—Dated 13th November, 1878.—(Not 
proceeded with.) 2d. 

A ground or surface of colour or glaze is applied to paper by rollers, 
brushes, travelling felts, or similar contrivances, taking up colour from 
receptacles, and geared with the sear A. machine, so that the 
paper is operated upon as it leaves the o ary paper making machines. 
4616. Aprararvs ror Diprinc Sueep, &., W. Martin.—Dated 14th 

November, 1878. 6d. 

This consists of a circular central platform, to the circumference of 
which one, two, or more tub. containing the dip are attached. This part 
of the apparatus is carried upon a central pivot or shaft, so as to be 
capable of rotating. In proximity to the rotating part of the apparatus 
is situated a platform, upon which a sheep walks into a clamp, which at 
the time of the sheep entering therein is open, but immediately it has 
entered is closed. The clamp is carried upon a pivot or centres, upon 
which it is turned ; that is to say, it places the sheep with its back 
downwards. When in this position the clamp is released, and the sheep 
on being loosened falls on to another clamp, the lower part of which is at 
the time situated at the upper part of one of the dipping tubs. The 
weight of this sheep causes the clamp and the sheep to sink into the dip. 


4617. Inontnc Macuiye, C. J. B. Newton.—Dated 14th November, 1878. — 
(Not proceeded with.) 2d. 

The iron is fitted in guides over a heated cylinder coated with blanket, 
and which is caused to revolve, the article to be ironed passing between 
the cylinder and iron, the latter exerting a pressure thereon by means of 
a treadle. 


4619. Apparatcs ror INDICATING THE SreeD AND PreveNTING SLIP oF 
Raitway WHEELS, G. Westinghouse, jun.—Dated 14th November, 1878. 
6d. 








A governor is applied to the engine so as to automatically retard the 
driving wheels when they tend to revolve too rapidily owing to the 
slipping of the wheels, anda system of governor is applied to the brakes 
at different parts of the train so as to automatically regulate the pressure 
of the brake blocks upon the wheels. The governor applied to the engine 
serves also to indicate and to limit the speed of its working, and conse- 
quently the velocity of the train. The governor consists of two centri- 

ugal governors, one worked from the axle of the driving wheels and the 
other Geen one of the axles of the running wheels, and acting upon valves 
arranged in passages to and from a subsidiary steam cylinder fitted with 
a piston connected to a throttle valve in the steam pipe of the engine. 
4620. jon W. Parker.—Dated 14th November, 1878.—(Not proceeded 
with.) 2d. 

In place of the ordinary tappet a cam is employed of a form to allow of 
the reception of the end of a steel spring, the other end of which is fixed 
on a screw arranged to regulate the tension ; the centre of the spring is 
fixed on astud pin, the cam in revolving puts upon the spring the 
requisite tension to drive the shuttle across the loom on being released 
by the form of the cam. Thus whether the loom runs fast or slow, the 
requisite force is generated by the tension and liberation of the spring at 
each revolution or pick of the loom. 


4621. Drawinc anp Sprxnina Hemp, Friax, &c., A. V. Newton.—Dated 
14th November, 1878.—{A communication.) 8d. 

A nipper, through which the slivers, as they are drawn from an 
endless Sole of gill pins, pass to the flyer, serves also as a condenser, 
and consists of a mouthpiece, which serves to condense the slivers; a 
yielding throat in rear of the mouthpiece constructed so as not only to 
spread the condensed slivers, but also so as to conduct them in a way to 
facilitate their proper twisting; and a gullet in rear of the throat con- 
structed to round and smooth the condensed slivers while receiving 
their preliminary twist. The nipper also serves to regulate the size of 
the yarn, and to admit of the passages of bunches or knots in the slivers. 


4622. Turnip Cutter, F. W. Bentall.—Dated 14th November, 1878.—(Not 
proceeded with.) 2d. 

A segment plate closes the case of the machine, and serves to retain 
the “last piece” in the machine instead of allowing it to escape, and 
finally mix it with the properly cut-up portions of the turnip. 

4624. Sream Boiters, A. M. Clark.—Dated 14th November, 1878.—(A com- 
munication.) 6d. 

The main portion of the boiler consists of a plain vertical cylindrical 
shell, with one or more concentric rows of vertical tubes passing through 
the top and bottom of the boiler. A cylinder —— downwards from 
the centre, forming a well, the bottom of which is near the fire. Radial 
pipes are screwed into this cylinder in spiral rows, and are jointed by 
elbow pieces to pipes passing through the tubes described, and connected 
with short tubes that extend into the steam chamber through the head 
of the boiler. As many radial and vertical pipes are connected with the 
well at the bottom as there are tubes in the outer row. 
n> Fine gma Liautine, &c., St. @. L. Fox.—Dated 14th November, 

In order to obtain light from an electric current, a sheet of plutinised or 
iridised or carbonised asbestos, or other suitable material is used, su 
ported between two conducting terminals of ‘platinum or other suitable 
material ; and in order to preserve the i t subst in a good 
condition, and to prevent its deterioration, the whole is enclosed in a 
glass or other transparent vessel or cover, through which the platinum 
supports are fused. This vessel or cover is then exhausted of air b; 
means of a small tube leading from it, and it may then be filled wit 
some gas or vapour which has no action on the used for produc- 
ing the Bagh. An apparatus is used for measuring the electric currents 

ugh a ductor, such apparat pee aa ingot sane a 
whose coil forms of the circuit of the conductor, or ashunted 
of the circuit, and the movement or position of the armature 
electro-magnet controls the working of a meter or counting 








of such 
apparatus, 
4627. Horsesnors, &c., 7. Watson, jun.—Dated 14th November, 1878. 2d. 

The shoe, although in one piece, has two parts, the upper portion of 
steel having the power of expanding and contracting, is made so as to 
enclose and fit outer portion of the animal's hoof, and the lower 
portion of metal of the usual horseshoe shape is fitted to and encloses the 


4628. Optarnine Motive Power, B. J. B. Mills.—Dated 14th November, 
1878.—(A communication.)—{ Not with.) 2d. 
An inner cylinder is formed with an external screw thread, increasing 
in pitch from the inlet to the outlet, aud revolves within an outer 
cylinder. The inner cylinder is to a shaft, the ends of which 
pass h boxes in the outer cylinder, and steam entering at 
one end exerts a pressure upon sides of the screw thread and causes 
the a cylinder to revolve as it passes the opposite outlet end of the 
cylinder. 

4629. Rais anv Cuairs, J. Spielmann.— Dated 15th November, 1878.— 

(Not with.) 2d. 

This relates to improvements on patent No. 4948, dated 31st December, 

1877, and consists in the two parts of the rail of different sec- 

tions, but each part reversible, and the portion of the rail which serves 

as a guard is formed with a longitudinal central hollow to fit over a cor- 
responding projection on the inner jaw of the chairs. 

4630. Morive Power Enoines, W. Foulis.—Dated 15th November, 1878.— 
(Not proceeded with.) 2d. 

Two, three, or more single-acting cylinders and pistons connected to a 
crank shaft are employed, one side of each piston having a trunk so as to 
reduce the space between the rods and the interior of the cylinders. The 
pistons and cranks are arranged so as tu cause one of them to be near the 
end of the stroke, whilst another is about to commence. Valves admit gas 
at the commencement of each stroke by one port, which is then closed, 
when another port admits compressed and heated air, with which the 
charge is ignited and continues to burn gradually. 

4631. Apparatus FoR REGISTERING AND CHECKING NUMBERS AND 
a ak. T. W. Dufy.—Dated 15th November, 1878.—( Not proceeded 
with. 

A spindle is caused to revolve in one direction by a person entering and 

actuating a set of two rollers bearing letters or figures, between which a 

sheet of paper , and it revolves in the opposite direction when a 

rson leaves the buil or vehicle, and actuates a similar set of rollers. 

n order to register the time or portion of the journey at which a person 

enters or leaves, the paper is led between guides perforated by 

needles at each division of time or station. 

4632. Apparatus ror ConvgeyiIna MILK, &., J. Wilson.—Dated 15th 
November, 1878. ° 

The milk is placed in small earthenware or glass jars closed by a lid 
and transported in a vehicle running upon wheels. The walls of the 
vehicle are made of two boards, with a layer of felt between. A tray 
containing ice is placed in the vehicle, and a small fan, driven from one 
of the wheels, maintains a circulation of air over the ice and around the 
jars in the vehicle. 








THE IRON, CO 
OF BIRMINGHA 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE second quarter of 1879 has been unsatisfactory to traders 
in iron. The demand which masters have met with has been 
restricted to within very narrow limits, whether reference be had 
to home or foreign orders. Buyers have consistently refused to 
purchase more iron than their immediate needs for, as the 
experience of some of their neighbours who earlier accumulated 
stocks in the belief that prices had reached their lowest has not 
realised expectation. The spirit of speculation was never more 
at a discount in the South Staffordshire and East Worcestershire 
iron trade than it is to-day. A want of demand has not, how- 
ever, been the chief drawback of business during the three 
months just ended; the very low prices which have had to be 
accepted to keep the manufact and raw ironworks in any 
sort of operation have been a more serious matter. 

The number of blast furnaces which have been in operation 
has not fluctuated to any considerable degree, and the total now 
blowing is from twenty-two to twenty-four, which leaves some 
118 standing idle. It must, however, be borne in mind that 
many would not be relighted even if trade were never so good. 
Stocks of pigs at the producers’ works are to be met with in 
several “gan of the district of unusually large dimensions, and it 
cannot be reported that prospects are encouraging as to an early 
sale of these accumulations, The quotations which have ruled 
in the quarter have been nominally for cold blast all-mine 
Staffordshire and Shropshire pigs at £4 5s. per ton, and £3 5s. 
for hot blast sorts. These figures were fixed at the January 
quarterly meetings. Part mine iron has varied according to 
mixture, and cinder pigs have ranged in actual business from £2 
down to, in some cases, even £1 17s. 6d. per ton. 

The finished ironworks have been ing on an average from 
one-half to two-thirds time. Now and again the mills have, for 
want of orders, had to stand for a week, occasionally even a 
fortnight together. The boiler-plate makers have had an 
unusually quiet quarter. Prices of marked iron have been based 
upon the £7 10s. for bars, with the £8 2s. 6d. for Earl Dudley’s 
make, which was fixed in September, 1878, when bars were 
dropped £1 per ton, after having stood at £8 10s. for more than 
atwelvemonth. Plates—boiler—have been priced at from £9 and 
£9 10s. up to £10 and £10 10s. Sheets—singles—have moved off 
slowly at from £7 to £7 5s., but list houses officially stand at £8 
and £9 10s. Common unmarked bars were never lower; they 
are easy at £5 12s. 6d. for minimum sorts. 

The manufacturers of tin-plates have been busy during the past 
three months: indeed, the amount of activity which has marked 
their business has been in some sort a set off against the depression 
in other branches. Orders from the United States and from 
other foreign buyers, no less than from consumers at home, have 
come in with freedom. The leading producers are all full of 
orders this week. They quote 22s. per box for charcoal, and 19s. 
for coke qualities. Charcoal qualities are just now especially in 
demand. 

The quarterly ting of ire ters, which was held in 
Wolverhampton on Wednesday, showed that the weakness which 
has all the quarter characterised the leading industries of this 
part of the kingdom is not yet removed. 

Alike in Birmingham and Wolverhampton, the makers of best 
stamping sheets reported a considerably improved demand for 
their commodity, with continued activity in one or two directions 
for rounds, half rounds, flat bars, and small angles; and a better 
inquiry also for some medium plates. 

‘he Committee of the Ironmasters’ Association continue to give 
tteation to the b of moving the railway companies which 
serve this district and carry to the ports, with a view to secure a 
reduction in the current goods’ charges; but at present with little 
or no success. 

Coal was freely offered in Birmingham and Wolverhampton 
by a few firms upon terms which are almost unprecedentedly low. 

ot much business was, however, transacted. 

With a view to bringing the strike of colliers in the Tamworth 
district to a close, efforts have been made in several directions to 
arrange terms, but without success. F 

Aa —- the draft award for a mines’ drainage rate in 
the Bilston district of . per ton on ironstone, 3d. on coal and 
slack, and 14d. on fireclay and limestone, were heard before a 
court of arbitrators and commissioners in Wolverhampton on 
Saturday. As two owners had not given the requisite notice, 
their appeals, the court ruled, could not be heard, but a case for 
a superior court was granted. : 

e Tipton committee of the South Staffordshire Mines 
Drainage Commisssioners believe that in little more than a week 
icone diner will have seen their way to £25,000 as the result of 
their recent effort to raise money as guarantees and as loans. 

The sinking operations at the Hamstead Colliery are going for- 
ward very favourably. 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 














NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Bustness throughout the iron trade of this district continues 
in an unsettled and unsatisfactory condition. There is very little 
demand for any description of iron, and there is such a want of 





outer portion of the sole of the hoof. 


to quote a fixed price, buyers as arule having to make an offer 
before they can ascertain at what price iron can really be bought. 
There was scarcely anything doing at the Manchester weekly 
meeting on Tuesday. But although this is usually the case just 
prior tothe quarterly meetings, itis doubtful whether on the present 
occasion these have had any material effect in atoning bus’, 
ness, as very few connected with the iron trade from this district 
attended the North-country meeting. 

The continued diwament movement of Scotch iron has a very 
depressing effect upon this market, and as a result, prices gene- 
rally have been easier. The amount of business doing in Lanca- 
shire pig iron continues extremely small, local producers suffering 
severely from the keen competition of outside brands, which, 
wherever there is any business to be done, are offered at 
extremely low figures. For Lancashire pig iron delivered into 
the Manchester district the quotations nominally remain at 
44s. 6d. per ton for No. 3 foundry, and 44s, for No. 4 forge, less 
2 per cent., but sellers would be prepared with concessions on 
these prices if business could be done. One or two sales of 
Lincolnshire and Derbyshire iron at extraordinarily low prices are 
reported, and these embrace the chief business that has been 
done ; Middlesbrough iron, although now quoted at a very low 
figure, still meeting with little or no inquiry in this district, con- 
sumers evidently believing that prices will have to recede stlll 
further. For delivery equal to Manchester, Lincolnshire foundry 
iron can be bought at prices ranging from 42s. to 43s. 6d. per ton, 
less 24, and Middlesbrough foundry at from 40s. 4d. to 40s. 10d. 
per ton net cash. 

The finished iron trade is in a very depressed condition, and 
any business offering in the market is competed for so keenl; 
that manufacturers complain they have to take orders whi 
leave no margin whatever for profit. Common Lancashire and 
Middlesbrough bars delivered into the Manchester district can 
be bought at from £5 2s. 6d. to £5 5s. per ton, and North Staf- 
fordshire bars at under £5 10s. per ton. An American order for 
heoge has just been given out in this district. 

The rolling mills generally are only kept going from hand-to- 
mouth on short time, and founders all through the district are 
very short of orders. Amongst engineers and machinists trade 
continues very slack, and it is only in very exceptional cases 
where they are anything like well employed. 

With regard to the engineers’ strike in the Ashton district, I 
understand that, so far as the moulders are concerned, the 
employers have intimated that unless the men return to work on 
Monday at the reduced rate of wages, the shops will be thrown 
open to non-society men. 7 

Messrs. Robinson and Son’s engineering and wood-cutting 
works at Rochdale were on Friday last visited by the members 
of the Manchester Scientific and Mechanical Society, who were 
shown over the various departments by the members of the firm. 
The works are the largest in the kingdom specially devoted to 
the manufacture of wood-cutting machinery, and the completeness 
of their arrangement and the systematic method in which the 
work was passed through its various stages were much admired 
by the visitors. A number of very ingenious machines for wood- 
cutting in course of manufacture, and also in operation, were 
shown and explained, and of some of these I hope to give a short 
description in another report. 

In the coal trade the demand for house fire classes of fuel has 
now fallen to extremely small proportions, and the inquiry from 
ironworks for the lower classes of round coal for forge purposes 
is also, in some quarters, reported to be decreasing. Gasmaking 
coals are still offered at very low prices, and burgy and slack 
continue in very poor demand, the latter description of fuel 
exhibiting none of the firmness which is usual at this season of 
the year. Although generally list rates are not quotably lower, 
in one or two districts slight reductions have been made, and the 
actual selling prices, as a rule, are easier, colliery proprietors who 
have any large quantity of coal to put in the market being willing to 
take very low figures to effect sales. The average prices at the 
pit are about 8s. to 88. 6d. for good Wigan Arley, 6s. to 7s. for 
common, 6s. to 6s. 6d. for Pemberton four-feet, 4s. 6d. to 5s. 3d. 
for common coal, 4s, to 4s. 3d. for burgy, 3s. to 3s. 6d. for good 
slack, and 2s. to 2s. 6d. per ton for common. 

_ The shipping trade is extremely dull, and but very little coal 
is at present being sent away from any of the cashire ports. 
_ Short time is becoming more general at the Lancashire’ col- 
lieries, and a great many of them are not working more than 
three to four days a week. 

The strike ot colliers in the Tyldesley district is gradually 
collapsing ; many of the men have already returned to work, 
and the others are expected to follow in a few days. 

I am creditably informed that although it is not expedient to 
increase the make of pig iron in the Furness and Cumberland 
districts, the industrial position of manufacturers is more satis- 
factory than it has been for some time past. Notwithstanding 
the fact that the demand for iron is confined to the output of the 
furnaces as nearly as possible, it is satisfactory to note that stocks 
have been sensibly redueed, and that makers are in receipt of 
contracts which will furnish their works with employment for a 
few months at least. Some good sales have lately been made to 
the Continent, and large cargoes of steel rails are being shipped 
to foreign ports in America, New Zealand, and elsewhere. Ship- 
builders have received no new orders. Finished iron is very dull. 
Iron ore is in limited consumption. Coal and coke are in small 
sale at late prices. 

The channel approaching the harbour of Workington is being 
dredged with a view of facilitating the approach of shipping. 

The Dearham colliery, which was cl some weeks ago, has 
again been re-opened, and the distress which was temporarily 
caused is now being alleviated. 

The Cleator and Workington Junction Railway, which has 
been in course of construction for two years, was opened on 
Tuesday for mineral traffic. The line connects the London and 
North-Western system at Workington with the joint railways at 
Cleator Moor, and as a medium for opening out the coal-fields of 
the district through which it passes has already proved of great 
service. Since the line has been promoted extensive collieries 
have been opened at Moresby and a branch line made, which is 
now ready for work. In the course of a few months, when the 
permanent way has become properly consolidated, it will be 
opened for passenger traffic. ‘The line, which is twelve miles in 
length, has been constructed by Messrs. Robert Ward: and Co., 
Workington. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE colliers are not making much out of the victory they gained 
over the wages award. On every side collieries are being clesed, 
and employers who do not see their way to this step are adopting, 
though with a different object, Mr. Macdonald’s favourite panacea 
of restricting production. Hands are being dismissed ; every pit 
which can be closed is no longer working, and unless some great 
and unexpected improvement takes place in trade before the year 
is out, there must be an immense amount of suffering in the 
colliery districts. 

The colliers in the Unstone district have tried to make terms 
with their employers. There was no dispute between the masters. 
and the men ; but three large firms, it seems, contemplated re- 

uesting a reduction from their coal-getters. Before they made 
the formal demand, the umpire’s award in the South Yorkshire 
collieries’ arbitration was given, and the Unstone employers felt 
it would be useless to urge their request in the face of that de- 
cision. Feeling at the same time that they could not continue 
working at a loss, they came to the conclusion that it would be 
advisable to close their collieries till the return of better times. 
This has been done. The men, finding themselves idle, took the 
sensible course of calling on the masters and endeavouring to effect 





firmness on the part of needy sellers that it is almost impossible 


a resumption of labour. The reply is that if the men will con- 
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cede a reduction of 10 to 15 per cent., the coalowners will do what 
they can to afford them employment. The men took time to 
consider their decision, and I have not yet heard the result. 

The Sheffield Coal Company (the Birley collieries) have a dis- 
pute with their workmen. as to wages. Mr. T ainsford, 
managing proprietor, has written to the men that he wished to 
uphold the umpire’s award as to wages. He would go back to 
the 1871 scale, but if the Nunnery and Eckington collieries had a 
reduction he should expect the Birley men to do the same. He 
would also stop quarter coals to all hands, as he wished the men 
to have a good wage in cash, but no perquisites of any kind would 
be allowed. The men have met and resolved to accede to no re- 
duction, and to require notice of any change in the arrangements 
of working the collieries. At Orgreave a resolution against re- 
duction of wages has also been passed. At Ilkeston the colliers 
in the employ of Messrs. Barber and Walker, Moor Green, have 
had notice of an extension of hours from 9 to 94 per day. 

A leading coalowner told me the other day that even in the best 
collieries it was almost impossible to avoid a loss at present. As 
for making a profit, that was scarcely looked for; the utmost 
owners hoped to do was to work without a loss till the return of 
better times. That this is no exaggerated statement of the situa- 
tion is proved by the general stoppage of pits. 

Generally there is no improvement in the condition of local 
industries. In one or two quarters favourable reports have been 
received, but these are not sufficiently numerous to affect the 
whole. At this time good orders should be received from the sea- 
side and other health resorts for silver, electro-plate, and cutlery. 

far as I can learn, the demand in this season trade is less than 
in any former year. Travellers write that visitors to the sea-side 
places are unusually few this season, mainly owing to the bad 
weather, but certainly also due to the want of money caused by 
the prolonged depression. Hotel proprietors and lodging-house 
keepers are therefore reluctant to order in large quantities till 
they see if the season will pay. 

There is little hope now of a good agricultural season, and un- 
less we have a speedy advent of genial weather the condition of 
the farmer will be much worse than it is. Trade with the agri- 
cultural classes is seriously restricted at present, and the firms 
engaged in farming specialities find unusual difficulty in getting 
orders. 

In the iron market there is really notingdoing. Several local 
concerns go on working, admittedly at a loss, in the hope that a 
change for the better must soon take place ; ‘others are adapting 
their plant to certain departments of the steel trade, in order to 
gradually leave the iron industry forthe other. In the steel trade 
there is a brisk demand for rails and similar goods ; but the other 
heavy branches are very languid. Saws, files, and edge tools are 
remarkably depressed. It is rare indeed to meet with a workman 
in these branches who is at all fully employed. In the silver, 
electro-plated, and similar branches, there is also much languor. 
When Seaton was “‘annexed,” shiploads of goods were sent off 
in the hope that England would find that a new market of some 
consequence. The goods, in many cases, were never unpacked, 
they were too soon for Cyprus by half a dozen years. What 
Cyprus needed before silver and “‘E. P.” were good roads and 
habours. These returned goods are now being offered in part at 
the auction sales common at the sea-side and other health resorts 
at this season of the year. 

I have examined the Board of Trade returns for June. They 
further confirm the statement of slackness of trade, and falling 
off in both exports and imports is noticed. The exports of hard- 
ware and cutlery to Russia, Germany, and Holland show a 
falling off as com with the corresponding quarter for 1878. 
France and Spain have taken more of these gi , and there is a 
large increase to the United States. In steam engines Russia’s 
requirements have increased from £11,551 in the 1878 quarter, to 
£20,048 in the 1879 quarter. 

Meetings on the estates of Messrs. Hodgkinson and Whitton 
Carbrook Forge and Bessemer Steel Company), and of Messrs. 
tevenson, Mawhood, and Co., Palm Tree Works, steel, file, and 

edge tool manufacturers, have been held this week. In the first 
eatate a resolution in favour of liquidation was carried. In the 
second the offer of a composition of 4s. 6d. in the pound was 
refused, as were also resolutions for liquidation, the creditors 
deciding that the estate should be wound up in bankruptcy. 
Messrs. Hodgkinson and Whitton’s liabilities amount to £16,197, 
the assets to £545. Messrs. Stevenson, Mawhood, and Co.’s 
liabilities are £17,640 ; the assets £5815. 

The Stephenson Memorial Hall, Chesterfield is to be opened 
next Monday. The total cost of building, including the sum 

id for the i, will amount to £13,100, of which only £7600 

been subscribed. The movement originated with the 
Chesterfield and Derbyshire Institute of Mining, Civil, and 
Mechanical Engineers, and the building will be used for the pur- 
poses ot that and other societies. ‘Ine uke of Vevonsh.re 1s to 
perform the opening ceremony. 

An indication of improving trade is contained in an announce- 
ment made to the effect that Messrs. John Brown and Co., 
Limited, Atlas Works, Sheffield, have been enabled within the 
past week to re-light the third of their blast furnaces. They are 
also busier in the steel department, and have an order in hand 
for steel plates intended for five vessels building for the Admiralty, 
at Barrow. The company are further engaged in making com- 

ite armour plates for the Government, and one of these, when 
at at Shoeburyness last week, stood the test admirably. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Durine the week the pig iron trade of Cleveland has been very 
quiet. Little or no movement has been noticeable, except that 
prices have been easier. Although it was the quarterly meetin 
on Tuesday, the attendance on ’Change was exceedingly small. 
There was nothing to indicate that any interest was felt in trade 
matters. Two or three years ago a quarterly meeting was very 
fully attended, and was really looked Found to as an occasion 
when some of the knotty problems of the trade could be solved. 
The prices generally asked by makers for No. 3 is 33s., less 1 per 
cent., but that is not obtained. Messrs. Connal and Co. report 
that their stock of Cleveland iron now stands at 79,600 tons. 
During the week the shipments of pig iron from Tees ports 
and West Hartlepool show a very considerable falling off ; about 
12,000 tons were oo from Middlesbrough ; the total ship- 
ments amounting to about 15,000 tons. 

The manufactured iron trade is in a bad way. Orders are 
scarce, and the prices received cannot possibly remunerate manu- 
facturers. 

The statistics prepared for the Board of Arbitration by Mr. 
Edwin Waterhouse from the books of the firms and companies 
which are connected with the board, and which include all the 
firms in the North of England with the exception of two or 
three, have just been issued for the quarter ending 31st May last. 
The following is a statement of the different classes of iron sold, 
and the average net selling price of each :— 

















| Per- Average 
Paes ; ; centage of} net price per 
Description. Weight invoiced. total. hag 
Tons. cwts. crs. lbs. | Sse: & 
Rails .. 147 «#17 3 3 | 1982 414 5°66 
Plates.. --| 47297 lL 38 26 | 59°38 5 9 1143 
Bars .. -- «| 19580 19 2 9 24°58 5 6 11°36 
Angles - | 113381 0 3 26 | 1422 | 5 O 851 
— 
Total 79657 10 12 8 | 10 | 5 7 7-41 





As compared with the previous quarter a falling off of 7s. per ton 
in the selling price is shown. 
The iron shipbuilding trade is more prosperous than any other 





trade in the district. Shipbuilders have a sufficiency of orders 
in hand. On Thursday last the s.s. Scotia was launched from the 

ard of Messrs. R. Dixon and Co. She was an iron screw, 240ft. 
ong, S1ft. 6in. beam, and 16ft. depth of hold, and would carry 
about 1450 tons dead weight. A large pany was bled, 
and amongst other speeches was one made by Mr. E. W. 
Richards, the general manager for Messrs. Bolckow, Vaughan, 
and Co., Limited, who spoke in the most encouraging terms of 
the prosperity to be realised from the employment of steel in the 
manufactures of the district. On Saturday last a fine screw 
steamer, 270ft. long, 34ft. in breadth, and 23ft. 3in. depth of hold, 
was launched from the yard of Messrs. W. Gray and Co., West 
Hartlepool; her gross tonnage was 1700 tons; she was called the 
Monea. Both these vessels were supplied with engines by 
Messrs. G. Y. Blair and Co., of Stockton. It is stated that a 
large order for marine engines has come into the district. 
oe before me a circular, which is an announcement by Mr. 
James Butler, from the Kirkstall Forge, Leeds, that in partner- 
ship with Mr. W. H. Smithson, of Middlesbrough, he is com- 
mencing the manufacture of steel —- at Middlesbrough. The 
Siemens open-hearth regenerative gas furnaces will be employed 
in the process. Works are being erected at Middlesbrough. 

The Plating Company, Limited, of London, Sheffield, and 
Wolverhampton, have opened a branch works in Bishopton-lane, 
Stockton, for the purpose of nickel-plating ship fittings, engine 
fittings, &c. In the process the silver is applied ‘. very powerful 
dynamo-electric machines. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Makers of iron can draw little encouragement from the present 
condition of the market, unless, indeed, they are prepared to 
accept the prices now current as moderately remunerative. 
There has within the past two years been a great reduction in 
the value of fuel re in the wages paid to workmen, but it 
may fairly be questioned whether the economy in working 
has been so great as to compensate for the extraordinary reduc- 
tion that has taken place in prices. enty-seven years have 
passed since Scotch pig iron was so low in price as it has been 
this week, and no one ap able to foresee when this downward 
tendency will be arrested. In the course of the past week the 
market has been dull, and the only encouraging feature about it is 
that the shipments are somewhat larger and keep well up, on the 
whole, as comp: with those of last year, the quantity exported 
to date being, in fact, 53,814 tons larger than in the same period 
of 1878. During the week 2580 tons of pigs were added to the 
stock in Messrs. Connal and Co.’s stores, which now amounts to 
278,202 tons. Two furnaces have have been relighted, one at 
Quarter Ironworks and the other at Coltness, and there are now 
ninety in blast as against ninety-five at the same date last year. 

Business was done in the warrant market on Friday forenoon 
at from 40s. 10d. to 40s. 9d. cash, and 41s. to 40s. 104d. one 
month, the quotations in the afternoon being 48s. 84d. to 40s. 6d. 
cash, and 40s. 10d. one month. On Monday the market was very 
dull, with a further decline in prices. In the morning business 
was done at 40s. 8d. to 40s. 6d. cash, and from 40s. 9d. to 40s. 8d. 
one month, there being a further decline in the afternoon, when 
rates were 40s. 54d. to 40s. 44d. cash and 403. 6d. one month. 
The market was flat on Tuesday at 40s. 2d. to 40s. cash, and 
40s. 3d. to 40s. 2d. one month. The market was steadier on 
Wednesday, with a good business at from 40s. 2d. to 40s. 7. 
cash, and 40s. 6d. one month. To-day—Thursday—the market 
was also steady, the - emo being 40s. 44d. to 40s. 34d. cash, 
and 40s. 6d. one month. 

Makers’ —— are depressed in sympathy with warrants, and 
are generally 6d. and in one case at least 1s. lower than a week 
ago, the quotations being as follows :—G.m.b., f.o.b. at Glasgow, 
per imperial ton, No. 1, 41s. 6d.; No. 3, 40s.; Gartsherrie, No. 1, 
45s. 6d.; No. 3, 41s. 6d.; Coltness, No. 1, 50s. 6d.; No. 3, 43s.; 
Summerlee, No. 1, 44s. 6d.; No. 3, 41s. 6d.; Langloan, No. 1, 
49s.; No. 3, 42s.; Carnbroe, No. 1, 43s. 6d.; No. 3, 41s. 6d.; 
Mo: d, No. 1, 41s. 6d.; No. 3, 40s. 6d.; Clyde, No. 1, 43s.; 
No. 3, 40s. 6d.; Govan, at Broomielaw, No. 1, 41s. 6d.; No. 3, 
40s.; Calder, at Port Dundas, No. 1, 46s. 6d.; No. 3, 41s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 44s.; No. 3, 42s.; Eglinton, 
No. 1, 41s.; No. 3, 40s.; Dalmeliington, No. 1, 4is.; No. 3, 
40s.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 47s.; 
No. 3, 43s. 6d. 

The manufactured iron trade is dull, and the shipments of iron 
articles to foreign countries lighter than usual. Besides pig iron 
they embraced £416 worth of steel rails for Montreal, £1800 
manufactured articles for the same place, and £1000 for Berbice, 
and £900 tubes and £2660 sewing machines chiefly for France. 
There has been a larger import of articles of iron manufacture 
than usual. 

The home department of the coal trade is rather duller than 
usual in the West, but the shipping trade is moderately good, 
with a fairly steady demand. In the Eastern mining counties 
the demand is slack and stocks are on the increase. 

An inquiry is being made by the authorities into the circum- 
stances attending the explosion in Messrs. Dixon’s High Blantyre 
colliery last week, by which twenty-eight men, nearly all 
brushers, lost their lives. Smoking pipes, lucifer matches, and 
false lamp keys were found on the Lae, and the presumption 
is strong that these explain the cause of the accident. In Octo- 
ber, 1877, no fewer than 210 miners were killed by an explosion 
in an a pit, belonging to the same company, and great 
precautions h n taken to prevent accidents. 

The miners in the Larkhall district have had their wages further 
reduced in amounts varying from 2d. to 6d. per day. As a rule 
the ‘= onme there are very slack, going only three or four days a 
wee 

Mr. Alexander Whitelaw, M.P., nephew of the late Mr. 
James Baird, and for some time head of the extensive iron and 
coal firm of Wm. Baird and Co., who died last week at Gart- 
sherrie House, Coatbridge, after a lingering illness, was buried 
on Saturday in Old Monkland churchyard. The funeral was 

rivate. Mr. Charles Tennant, of St. Rollox Chemical 

orks, Glasgow, chairman of the Tharsis Sulphur and Copper 
Company, a director of the Steel Company of Scotland, is a 
candidate for the vacancy caused in the representation of Glasgow 
by the death of Mr. Whitelaw. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AN interesting document has been published relative to one of 
the greatest colliery explosions that have occurred in South 
Wales, namely, the Ferndale explosion, 1867. I see that the 
total amount of subscriptions was £17,754 9s. 1d., and out of this 
more than £10,000 have been given to claimants. To widows 
who have married again £700 in round numbers have been given; 
in funeral expenses £70 have been incurred ; as school fees over 
£200; and there is now remaining over £7000 to meet calls. 
Originally there were 70 widows, now only 15 remain. In addi- 
tion there are 30 children and 14 adults, making 59 persons, for 
whom there is the substantial fund of £7000 remaining. 

The coal trade has not yet recovered its buoyancy. In fact the 
drop that has occurred during the last two weeks has been 
unparalleled, the difference in the two weeks being 34,000 tons ! 
This, however, is no sign of bad trade, though it has been made 
a great deal of in proof of that, for at the present time there is an 
abundance of shipping at all the ports, and some holders of steam 
coal were actually able to get an advance in price to a small 
amount. Several fine vessels are now at Cardiff waiting loading, 
one in particular being the County of Kinross, four-masted 
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vessel for Bombay. The total coal sent from all Wales last week 
was 103,037 tons, and of this Cardiff sent 75,192 tons. 

The coalowners had another meeting at Cardiff on Saturday to 
consider the objection of the house onal men, but their conclusion 
at the end of the meeting was that it was impossible to make any 
concession, the reduction must be accepted in its entirety. Up 
to the present a large number of house coal men remain out; some 
few have given way. The colliers are stated not to be so obsti- 
nate as the bankers. In fact, in one case where the colliers gave 
way and the bankers refused, the colliers agreed to take alternate 
banking work, and thus dispense with the regular bankers. This 
has given great satisfaction, and led to the hope that the strike 
generally is collapsing, and that the end of the week will see most 
of the men pr a Cyfarthfa collieries, Dowlais, and Ply- 
mouth are in good work ; small coal is inquired after more freeiy 
than demands can be met. 

In tin-plate there is not a great deal doing, and a few works 
are lessening the number of days for working operations. At a 
large meeting held at Swansea it was stated that tin-plate men 
were only working four days per week, and the advisability of a 
further reduction of time was discussed. This, however, was 
opposed by some of the leading makers, and finally the question 
was referred to a committee, who will report on the matter at the 
next meeting. 

The special consignments of tin-plate from Swansea last week 
were 350 tons to New York, by Mr. W. Edwards; and 
150 tons to Russia, by Tennant and Co. Mr. Edwards also sent 
a quantity of spiegel iron to America. 

Rhymney has been tolerably brisk of late, and last week turned 
out over 1000 tons of steel rails. There is a better tone prevailing 
in the iron trade, and large orders, notably one for Canada, are 
floating about. 

The clearances last week were 300 tons of rails to Halmsdat, 
and 150 tons to Bahia. 

From Newport the consignments of iron last week were better, 
and included 1200 tons to Baltimore, and 83 tons to Rio de 
Janeiro. The imports of iron received at Newport and Cardiff 
last week amounted to over 20,000 tons. 

Demand for coal to France is improving, while inquiries 
from the Mediterranean are falling off. Last week nearl 
35,000 tons of coal went to France alone from all the Wels 


rts. 

Landore Works are in better condition, and there is an expec- 
tation of more furnaces being lit shortly. 

Direct shipment between Swansea and New York is in 
contemplation, re tin-plate trade. 








A STEAMBOAT was launched on the’Kandy Lake, Ceylon, on the 
26th May last. This is the first steamer which has passed up to 
the upper country. It was built and engined in the Government 
factory, and is to be used as a tug-boat for the ballast barges. 

Tue Mereoro.ocicar Socrety.—The last monthly meeting of 
this Society for the present session was held on the 18th ult. at 
the Institution of Civil Engineers, Mr. C. Greaves, F.G.S., 
president, in the chair. Lieutenant A. Carpenter, H. Dodd, 
Captain D. Galton, F.R.S., 5. B. Goslin, A. Gray, Captain 
Marshall Hall, W. L. MacGregor, and Rev, W. P. Robinson, 
D.D., were ballotted for and duly elected Fellows of the Society. 
The following papers were read :—‘‘ Report on the International 
Meteorological Congress held at Rome, April, 1879,” by Robert 
H. Scott, F.R.S. ‘Thermometer Exposure: Wall versus Steven- 
son’s Screens,” by William Marriott, F.M.S. It being the 

ractice of some observers to expose their thermometers on walls 

acing north, it seemed a suitable object of inquiry whether 
instruments so placed gave results comparable with those obtained 
from thermometers in a Stevenson stand in the open. A pair of 
meteorological office wall screens were fixed to the brick wall of 
an outhouse with a northern aspect, 80 that the screens were in 
the shade, except in the morning and afternoon of the summer 
months. The Stevenson screen was on a grass plot 17ft. square, 
and about 50ft. north of the wall screen. The paper contains 
the results of the comparison of the maximum and minimum 
temperatures on the wall screen with those in the Stevenson 
stand for the twelvemonth ending 31st March, 1879. The figures 
show that the mean daily maximum temperature on the wall is 
below that in the open, the monthly differences varying from 
0°0 deg. to 2°1 deg.; that for the twelve months being 1°0 deg. 
The minimum temperature on the wall was mostly higher than 
in the Stevenson stand, the differences varying from 0°1 deg to + 
1°3 deg., the mean for the year being + 0°5 deg. The individual 
differences, however, are sometimes much greater, the maximum 
temperature on the wall being considerably lower than that in 
the stand. For instance, the difference exceeded 4°0 deg. five 
times in September and four times in March, the greatest being 
6°7 deg.; these extremes occurred on fine calm days. The mini- 
mum temperature on the wall was more than 2°0 deg higher 
than that in the Stevenson stand on five occasions in June, seven 
in July, and four in September. The mean daily range of tem- 

rature on the wall for the twelve months was 1°4 deg. less than 
in the stand in the open. The greatest difference was on March 
9th, when the range on the wall was 8°5 deg. less than in the 
stand. These results seem to show that although the mean tem- 

rature may be roughly ascertained from thermometers shaded 
: a wall with a northern aspect, this method of exposure affords 
less sensitive indications than those obtained from instruments in 
a properly exposed Stevenson stand. ‘‘On the Hurricane at 
Mauritius on March 20th-21st, 1879,” by C. Meldrum, LL.D., 
F.R.S. “Ona Remarkable Disturbance of Barometric Pressure 
Observed at the Royal Observatory, Greenwich, on May 18th, 
1878,” by W. Ellis, F.R.A.S, ‘‘ Meteorology of Mozufferpore 
Tirhoot, 1878,” by C. N. Pearson, F.M.S.  ‘‘ Meteorological 
Observations made on the Peak of Teneriffe,” by Dr. W. Marcet, 
F.R.S. ‘On the Temperature of the Atlantic during December 
1877 and 1878,” by Captain H. Toynbee, F.R.A.S. 
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STEAM ENGINES AT THE ROYAL AGRICUL. | 
TURAL SOCIETY’S SHOW. 

No. V. 

We illustrate at page 48 the traction engine exhibited by | 
Messrs. Marshall, Sons, and Co., Gainsborough, to which | 
we referred at some length in our impression for | 
July 4th. This engine has a single cylinder, 9}in. | 
in diameter. The cylinder and valve chest are one | 
casting with a very strong flange all round, by which 
it is bolted to the boiler, covering and distributing | 
its strains over a large area. The working barrel, | 
as we have previously explained, or liner of the | 
cylinder, is cast separately, of special hard metal, | 
and forced into the shell by hydraulic pressure. The | 
space between forms a jacket open to the boiler, and the 
stop valve is over the valve chest, the upper chamber for 
which is thoroughly drained. The top cover gives direct 
access to the stop valve, and also carries the two safety 
valves, one of these being a lock-up valve, the other fitted 
with a spring balance ; the lever of the latter is so con- 
structed that sticking and jamming is impossible. The 





slide valve is Chureh’s patent circular valve. The ports 
are ares of circles, and much larger than the ordinary 
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ports, The initial pressure in the cylinder is nearly 
equal that in the boiler, and the loss of useful effect by 
long steam ports is reduced to a minimum. 

his engine is fitted with link motion reversing gear, 


having the hand reversing lever on the foot plate, but | 


the admission of steam is regulated by Hartnell’s patent 
governor, which is very powerful and highly sensitive ; 
this governor is connected with the reversing link, as 
shown. The whole of the link motion and the governor, 
with the reversing shaft and guide bush for the valve 
rod, are carried by a single bracket; the weigh shaft 
works in long steel bushes, and the governor spindle is 
provided with an adjustable conical bush and step of 


gun-metal, the latter being made with the toe of the. 


governor spindle in the form of the anti-friction curve, in 
which every point of the surface in contact and support- 
ing the load has an equal wear. This engine is designed 


for working as an agricultural locomotive for general | 


purposes, the automatic gear being specially added to 
make it thoroughly adapted for piving a large-sized 
thrashing machine or other machinery, with the smallest 
consumption of fuel possible in an engine of this descrip- 
tion. The whole of the driving gear is placed at the 
right hand, the fly-wheel only being placed on the opposite 
side ; a clear space is thus left for the driving belt to lead off 
forward or backwards. The boiler has the principal seams 
double rivetted, and the flat surfaces well stayed; the 
working pressure is 100 lb. The heating surface in the 
tubes is 136'83 square rigger in box 25°5 square feet, or 
total, 162°33 square feet. The fire-grate area is 5°86 square 
feet, giving a ratio of 27°7 of heating surface to 1 of grate. 
The diameter of the crank shaft is 3$in., of the counter- 
shaft 4in., while the main driving axle is din, and straight 


throughout. The crank shaft bearings are fitted with 
side wedge a amar ¥ with wrought iron caps, and are 


| let down bodily into the wrought iron horn plates, which 


are double rivetted to the flat side of the fire-box. To 
these are also rivetted wrought iron cross plates, forming 
a rigid box frame; this frame also carries the counter- 
shaft, the main bearing of which is let in through the 
wrought iron plate in a similar manner. The main 

rackets forming the bearings of the hind axle are 
recessed through the strong wrought iron plate lugs, 
which are also double rivetted to the flat side of the fire- 
box. The brasses for all these bearings are removable 
and easy of access for renewing. The feed pump is fitted 
with gun-metal valve boxes, and is continuous in action. 
The Selivery pipe has a feed check valve attached to the 
boiler, and a drain tap to be used in case of frost. The 
whole of the road gearing is of crucible cast steel, the 
first motion being 2tin. pitch by 2}in. broad, the second 
motion is 2}in. pitch by 4in. broad. The crank shaft 

inions are operated from the foot-plate by a single 
set and have all the adjustments necessary for changing 
speeds or driving machinery; when the latter is being 
driven the pinions are both entirely out of gear, conse- 
uently no wear takes place in these at such time, while 
the overhang when in work is reduced to the smallest 





revolve with the shaft. Fig. 1 shows the slow speed 
in feat, Fig. 2 shows both pinions out of gear, 
while Fig. 3 shows the quick speed in_ gear. 
The main driving axle is fitted with differential gear 
of great strength, made of malleable iron, and is also 
provided with a screw brake. The main driving wheels 
are 5ft. Gin. diameter, by 18in. broad ; the leading wheels 
are 3ft. Gin. diameter by 9in., all of wrought iron, and 
furnished with the necessary appliances for hard or soft 
ground. The road gear is arranged for two speeds, the 
slow speed being 1} miles, and that of the quick two 
miles an hour at the nominal speed of the engine. The 
fore carriage is wholly of wrought iron and fitted with 
ball-and-socket turn-plate, and wrought iron box for 
wheel speeds, check chains, &c. A simple and handy 
steering gear is arranged to be operated from the foot- 
plate. The water tank has a capacity of 180 gallons, and 
7 ewt. of coal may be carried in the bunker. 

Messrs. William Allchin and Sons, of Northampton, 
showed a 7-horse power traction engine and a 10-horse 
“vate portable engine, which deserve notice principally 

cause they manifest a desire on the part of the makers 
to improve on their past work. The portable engine is 
well finished, and the cylinder is steam jacketted. The 
traction engine has wrought iron crank-shaft brackets, 



















































































CLUTCH GEAR OF 8-HORSE POWER TRACTION ENGINE. 


possible amount. This gear is illustrated in the accom- 
panying engraving. 

The quickand slow-speed pinions E D are placed on the 
endof the shaft F at the right-hand side of the engine close 
up tothe bearing. The pinions are shown above in all their 
various positions. It will be seen that the slow speed 
pinion is placed immediately against the bearing when 
in slow gear—see Fig. 1. This slow pinion is made to 
revolve with the crank by two steel keys let into the 
shaft, but is free to slide endwise, and is made to do so 
when required by a steel jib-headed key K, which is sunk 
into the crank shaft flush with its periphery, the jib- 
head taking into an internal groove in the slow-speed 

vinion at one end, and into a circular recess I in the fork- 
ever collar at the other end. The quick-speed pinion 
is free to revolve on the shaft when not driving, and is 
provided with a hard gun-metal bush, which can be 
replaced when worn; it also bears upon the flange of the 
peti pinion, and is retained in position by a 
| wrought iron collar H having a lynch-pin G passed through 


the shaft and secured by a spring steel cotter. The 
slow-speed pinion ig provided with a clutch face at 
the outer end, corresponding with another on the inner 
face of the quick-speed pinion. When in quick gear the 
slow-speed pinion acts as-a driving clutch to the quick- 
| speed pinion, and is secured in that position by the 
/hand lever being fixed in its central position. 
| Fig. 4 represents the position of the crank-shaft pinions 
| when ——. or driving any other machinery, both the 
pinions being drawn from contact with the spur wheels, 
the lynch-pin G having been removed to another hole in 
| the shaft end, and thus securing the pinions from being 
accidentally slipped into gear, both pinions being free to 








and the gear is all made of cast steel and malleable iron. 
The materials are good, and the workmanship is fair, but 
the arrangement of the clutch gear is awkward—to look 
at, at least—and we have no doubt the designer can do 
better if he tries. The front end of the engine is car- 
ried on a universal joint, an arrangement adopted now 
by a few makers. ‘This is decidedly a good plan, and it 
has been well carried out by Messrs. Allchin. 
We have already referred to the boilers exhibited by 

Messrs. Cochran and Co., of Liverpool. We illustrate at 

age 45.a neat combination of the boiler with an engine. 

n this combination the makers have studied extreme sim- 
plicity. The cylinder is secured to a bed-plate, one end 
of which carries a slipper guide bar, on which traverses 
a slipper crosshead. In this crosshead is a bearing, 
which receives a journal turned in, as sailors would say, 
the bight of the double-ended connecting rod, which lays 
hold of the crank shaft in the way shown in the elevation 
and plan. For the ordinary slide valve is substituted a 
semi-rotary valve, resembling in many respects those of 
the well-known Corliss type. Steam is admitted to the 
inside of this valve while the exhaust takes place through 
the shell, and the steam is led away to the base of the 
funnel as shown in the end and tront elevations. The 
valve spindle is carried at its outward end in a bearin, 
in a stirrup-shaped bracket, as shown in the plan, an 
has keyed on it an arm, to which the excentric rod is 
coupled. This excentric also drives the feed pump. 
The engine is carried on four wheels, so as to be portable. 
Although the shape of the engine is unusual, and its 
appearance to some eyes uncouth, it will be found on 
examination that the design has been carefully thought 
out, 
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The ments for the prevention of fire were very 
complete—so complete that, considering the weather, 
they might be regarded as savouring of the sarcastic, 
Messrs. Shand and Mason lent a No. 4 size equilibrium 
steam fire enzine ; a single cylinder vertical steam fire 
engine, similar to that exhibited at the Paris Exhibition 
which obtaine.l the prize medal, and was subsequently pur- 
chased by the Metropolitan London Fire Brigade, with a 
complete assortment of hose reels, Brigade and other 
hand pumps, buckets, and other appliances used in 
extinguishinz fires. At their stand the same firm exhi- 
bited one of their manual engines specially made for the 
Metropolitan Fire Brigade, and several other fire-extin- 
guishing appliances. 








FOOD PREPARING MACHINERY AT THE 
KILBURN SHOW. 
No. II. 

Berore the year 1862 roller mills were scarcely known 
in England, and to Mr. G. A. Buchholz we are indebted 
for their practical introduction into this country at that 
period. At the beginning the use of roller mills was 
confined to the treatment of middlings, but this has been 
extended to the treatment of bran not sufficiently 
cleaned in the first grinding, and Messrs. Buchholz and 
Co. have lately introduced a mill manufactured by 
Messrs. Ganz and Co., of Buda-Pest, which, being pro- 
vided with fiuted chilled iron rollers, grinds whole wheat 
into flour. By treating wheat with this mill the germ is 
entirely detached from the kernel, and can be separated 
by Mr. Thos. Muir’s process. Messrs. Buchholz and Co. 
exhibited several roller mills, fitted with three or more 
rolls, smooth or fluted, but we shall only describe the 
one they call “flour roller mill with anti-friction 
pressure ring adjustment.” This machine contains three 
rollers, which are so disposed that they act as two pairs ; 
the middle one revolves independently but in conjunc- 
tion with each of the two others. The two extreme 
rollers are adjusted so as to occupy a vertical position 
one over the other, and they swing on bolts in such a 
way that, when worked, ~ he grip between them the 
middle roller which is adjusted slightly back. This is 
done in order to increase the draught on the feed, and 
it has also the ateneinge of rendering the parallel 
adjustment more easy. wo antifriction pressure rings, 
surrounding the spindles of the two extreme rollers, press 
these against the middle one, and a tension wheel is 
placed between the ring and the middle roller spindle in 
such a way, that the centre of the ring is brought within 
the circumference of the tension wheel, this being 
excentric to the axle of the middle roller. The tension 
of this wheel is regulated by its being pivotted on a bolt 
which projects from a toothed segment, which, swinging on 
the axleof the middle roller, is adj usted by meansofa worm 
wheel when it is found that the pressure is uneven, and 
greater at one extremity of the roller than at the other. 
When, on the contrary, the pressure is even, the adjust- 
ment is effected by simply working a handle, which 
moves the top roller forward and presses its axle against 
the inner surface of the anti-friction pressure rings, or 
does exactly the reverse if needed. In order to neutralise 
the gravity of the interior roller, weights are provided 
which effectively answer that purpose. As it is a matter 
of the utmost importance that the greatest parallelism 
should be observed in roller mills, the bolts above referred 
to, on which the extreme rollers are made to swing, are 
carefully set between hurizontal and vertical set screws, 
and thus the most scrupulously parallel adjustment of the 
rollers is secured. The hopper has the shape in general 
use, but the wheat, as it leaves the feed roller, is separated 
by small alternating channels into two currents. One 
of these impinges on the top pair of rollers, and after 
being poles the wheat is led through vertical channels 
inte a cast iron scraper ; the other portion of the wheat 
is conducted by channels to the lower pair and crushed 
between them. The driving pulley is keyed on the 
spindle of the middle roller ; the speed is 180 revolu- 
tions per minute. This mill, which is driven by gear, 
can be fitted with smooth or fluted chilled iron rollers, 
according to the purpose for which it is intended. The 
exhibitors assert that by using their fluted rollers, wheat 
can be made to yield fiour 4s. to 5s. better in value than 
that produced by millstones, while the improvement in 
the purity of the middlings is still more marked. This 
assertion, of course, requires proof, which experience 
alone can give ; but there is no doubt that Messrs. Ganz 
and Co. use in the manufacture of their rollers the best 
metal that can be produced, and it is pleasing to see that 
it is still from Hungary, which is, as it were, the birthplace 
of roller mills, that we obtain some of the best machines 
of the kind. 

Mr. J. W. Throop had a very interesting collection of 
milling machines and appliances, but as all of them, 
except one, are well-known and in general use, we shall 
only allude to the roller mill constructed by Mr. W. D. 
Gray, which could be seen un Mr. Throop’s stand. The 
aim of the inventor, who is the designing millwright of 
Messrs. E. P. Allis and Co., of Milwaukee, U.S., has 
been to render his mill noiseless, and also to give the 
rollers any amount of differential speed at pleasure. The 
use of gear in driving roller mills is always attended with 
a noise which in many eases is quite intolerable, and Mr. 
Gray has succeeded in obviating this by dispensing 
entirely with gear and using belts only. The mill con- 
tains four rollers in a longitudinal plane placed on a 
frame stand made of iron. The first transmission is 
given by a driving pulley on the shaft of the mill, and 
this is placed under the floor on which the machme is 
male to work. The belt ascends to the pulley 
of the second roller, and then descends to the pulley 
on the end of the countershaft which is placed at the 
bittom of the frame; it then goes up over the pulley 
of the fourth roller and returns to the mill shaft 
und :rneath the fluor. Tue second and fourth rollers thus 
ro‘at: in the same direction, while the countershaft 
revolves in an opposite direction, and as it projects on the 





other side of the machine, by simply connecting it on 
that side with the pulleys of the first and third rolle 
these turn in an opposite direction to the second an 
fourth. Two pairs are thus formed, the first and second 
rollers being one, the third and fourth being the other, 
and both pairs revolve with their faces towards each 
other. Mr. Gray, by causing the countershaft to run in 
oscillating pivotted bearings, which are supported by 
vertical standards, can tighten all the belts in the mill, 
and for this purpose he uses a hand wheel, which can 
lower the bearing to the extent of 3in. He gives to all 
his pulleys a diameter twice as large as that of the 
rollers, and when it is desired to give to the rollers dif- 
ferential speeds, it is easy to vary the diameter of one 
pulley only. Supposing that the pulleys on the ends of 
all the roller solaliee have a diameter of 18in., and that 
the two driving pulleys on the back end of the 
countershaft have the same diameter, by simply 
causing the first driving pulley on the front end of 
the countershaft to become 24in. in diameter, a dif- 
ferential speed in the ratio of 18 to 24 is obtained, 
which means a greater velocity of one roller over the 
other in both pairs. In this manner any required dif- 
ferential speed can be given by shortening or lengthen- 
ing the diameter of this pulley. An adjustable bol 
slaced between the stationary bearings of one roller an 
its companion roller in the sliding bearings, prevents the 
rollers being pressed too tightly together, and the rollers 
can be separated instantaneously by means of a set 
screw, with hand wheel, placed under the top of the 
frame ; this set screw, when it is turned, acts as an 
involute cam on the sliding bearings to the outside rollers, 
and throws them apart at the will of the operator. The 
revolutions of the rollers are from 180 to 300 per minute, 
and the inventor increases them to 400 when fine pollards 
following high grinding are used, as is the case in the 
United States. Several of the features of this mill 
are not new, though they are treated in a way some- 
what different, and in cases betterthan in other machines 
of this description ; but the countershaft placed in the 
frame, aud being made to reverse the motion of one of 
the pairs, is undoubtedly a novel plan which shows con- 
siderable ingenuity; and another no less worthy of 
attention is the adjustment to which this shaft is sub- 
jected, and which causes all the belts of the mill to be 
tightened when desired. 

Mr. M. Lyon had only one exhibit, viz, Hunter’s 
American middlings and fiour purifier. The middlings 
are supplied to the machine through a spout into a 
feeder, and this distributes them evenly on the screen. 
A percussion movement is given to the screens, and the 
middlings travel rapidly and sift through them. The 
heavy portions fall to the bottom, and the light bran and 
fibre remain on the top, and are removed by the action of 
the blast. This enters the purifier transversely through 
openings which are graduated in size, the first being quite 
open, and the sixth or last being nearly shut ; this blast 
produces ten times more pressure under the cloth than 
there is above, and of course the pressure is greater at 
the head than at the end. ‘he cloth covering the screens 
is graduated in fineness, being coarser at the end and 
finer at the head, and the middlings are graded as they 
fall through. A long slide placed under the cant boards 
regulates the current asit enters the chamber, by being 
simply raised or lowered. The main feature in this 
purifier is that pressure is exerted everywhere under the 
cloth, and that pressure can be adjusted with great 
nicety, so as to enable the operator to work rationally 
and to purify his middlings in the best possible way. 

The aspirating middlings purifier of Messrs. James 
Walworth and Co., of Bradford, Yorkshire, is simple and 
efficient. On the top of the apparatus rollers are fixed 
which are made of nearly the width of the machine, an 
are placed at a short distance from each other. An endless 
apron is fixed over them; it is made of the same width 
as the rollers, and is driven by a pulley worked b 
a strap actuated by another pulley, fitted on a shaft 
driven by a worm wheel placed on one end vf the rock- 
ing motion shaft. The hopper, which is of course placed 
at the top of the apparatus, has a small opening at the 
bottom, over which a lid is fitted, working on hinges, and 
kept closed by springs, or by a lever and weights. The 
lid is therefore at liberty to open more or less, according 
to the quantity or weight of the middlings put into the 
hopper. The middlings pass on the travelling apron, 
carrying a thin, even feed along the whole width of the 
apron, and when this arrives at the extremity, it falls on 
to a first inclined board, and thence on to a second board 
and exhaust passage, and again on to three more inclined 
boards and exbaust passages, through a strong blast, and is 
drawn by the fan fitted at the extremity of the machine. 
The draft lifts the light particles of bran, the fluff, and 
all the fine middlings, and carries them into a chamber 
provided with an opening at the bottom, which throws 
the middlings on to a silk sieve quickly oscillating. 
This silk sieve works in a chamber placed at the bottom 
of the apparatus. The fan draws a current of air 
through the silk sieve, and the brown particles remain 
on the top until they are pushed over the extremity of the 
sieve and discharged. The purified middlings pass 
through the meshes of the sieve, while the brown soft 
particles fall on to a screen and are carried out at the 
side of the machine, and the fluff passes through the fan 
into the dust chamber. An air valve is placed on the 
top of the exhaust chamber, and this valve, which is 
actuated by a movable handle, regulates the suction. 
The coarse middlings, when they reach the bottom of 
the last exhaust passage, fall on to a silk sieve which is 
also worked at a quick speed, and the unground flour is 
separated from the heavier coloured portions, which | ass 
off at the extremity of the sieve, while the unground 
flour and coarse purified middlings pass through the 
meshes of the sieve into a receiving chamber. ‘These 
middlings are carried away by a screen and discharged 
through an opening made in the bottom of the apenas. 
The silk of the sieves is secured by simply tightening 
steel wires in grooves made in the framework, and an 





equal tension is obtained by tacking the ends of the silk 
and holding them by means of buttons fitted on the sides 
of the frame. 

The same firm exhibited a wheat, rice and malt, barley, 
and seed separator, in which each grain is weighed in the 
aspirating air as in a balance and separated according to 
its specific gravity. All the divisions on which the 
grain is made to slide over are of plate glass, and this 
evidently reduces the wear and tear, and the smooth sur- 
faces are useful as mpearsery At the top of the machine, 
which occupies little space, is a sifter with two or more 
sieves which remove the large foreign bodies, and the 
small seeds. Springs suspend the sifter and are connected 
with a crank for imparting to it a quick oscillatory 
motion. The grain is spread on a board before entering 
the vertical suctions where every grain is weighed by 
the aspirating amount of air. At the side of the appa- 
ratus are slanting inlets for the air, which is drawn by a 

werful fan at the opposite end of the machine. A 

ivision board is fitted to the fan to prevent anything 
heavier than chaff and dust from passing into it, and the 
heavier particles pass and fall into achamber while the light 
ones are aspirated out. Three grades of wheat are thus 
obtained, and the result may be improved by increasing 
the suction, or the reverse by diminishing it. 

The judges of implements have awarded an honourable 
mention to M. Alfred Clert, of Niort, France, for his 
improved corn screen exhibited at Kilburn. This 
machine consists of a cylinder of sheet zinc, supported 
by a slight wooden frame, and is worked by hand, very 
little labour being required. The grain is delivered into 
an ordinary hopper, and falls on to a sieve, and anything 
larger than the grain is made to pass through an opening 
at the side, and is at once discharged. The grain falls 
through a pow: into the first compartment of the zinc 
cylinder. ‘The interior of this compartment is fitted with 
round cavities, which receive the wheat, round seeds, 
tares, &c., but oats and barley are left out, and fall 
through an opening at the bottom. As the cylinder 
revolves, the wheat falls to the bottom of the first com- 
partment, and is carried into the second, where round cavi- 
tiessmallerthan the tirst receive the round seedsand exclude 
the wheat, which the screen continues to push forward, while 
the tares, vetches, &c., fall out. Arrived into the third 
compartment the wheel is submitted to the same process, 
and the smaller seeds are discharged, and lastly the grain 
is collected by a small cup and thrown into another 
cylinder enclosing the first and fitted with longitudinal 
holes which sort the grain and grade it in two classes. 
This is a most ingenious apparatus, and the inventor can 
augment its working capacities by using two, four, or 
more cylinders, and driving the arrangement by steam if 
necessary. An improvement would be the addition of a 
fan to remove the dust, chaff, and other light particles, 
before the wheat is admitted into the cylinder. 

There was at Kilburn a large display of ordinary corn 
grinding mills fitted with burr stones, but these were scat- 
tered all over the yard, and not the slightest attempt at 
classification was made in this department more than in 
any other related to machinery. Having, however, 
examined most of them with infinite trouble and 
labour, we may say that no new feature distinguishes any 
though the majority are of excellent construction and 
fitted with the best stones. Altogether the display of 
milling machines and appliances was very creditable, and 
we venture to say that such has never been attempted 
before on any occasion. Several new implements have 
come to light and the improvements recently made in the 
roller mills prove that millwrights believe in the future 
of these machines, and are determined to render them 
perfect. 








BovurNEMOUTH : THE SeEWERAGE.—At the last meeting of the 
Bournemouth Improvement Commissioners it was decided that 
as the Loval Government Board declines to sanction the borrowing 
of money for carrying out the foreshore and esplanade scheme 
devised by Mr. Creeke, the outfall should now be carried 
por the pier straight out to sea, a distance of 1200ft. or 

300ft. 


Sanitary Institute or Great Brrrain.—The annual meetin 
of the Sanitary Institute of Great Britain was held at the Raoul 
Institution, Albemarle-street, on Thursday, the 10th July, when 
the Duke of Northumberland presided. ‘Lhe chairman said they 
were met to give prizes and certificates to those who had been 
successful with their inventions at the Staffoid Exhibition last 
year. The Richardson gold medal was awarded to Mr. Thomas 
Griffiths for his ‘‘ Patent Zine White;” the Silicate Paint Com- 
pany, for Griffiths’s Patent White; ditto—bronze medal—for 
their preparations of silicate paint, enamel paint, and petrifying 
liquid ; Messrs. Pocock Bastien for universal invalid tubular 
water and air beds; Messrs. Billing and Co., apparatus for 
cooking by gas; Messrs. 8. Leoni and Co., apparatus for ditto ; 
Messrs. A. Doulton and Co., for Stanford’s patent joints for 
stoneware pipes; for Moule’s patent earth closets; Major F, 
Duncan, R.A., Woolwich, ambulance wheeled litter; Sanitary 
Appliance Company, Salford, portable cinder-sifting ash-closet, 
with soil-pail; Mr. G. E. Pritchett, economic boliow flooring ; 
and Messrs. Hassell and Singleton, Birmingham, Phcenix 
portable range, with reducible fire without gas. Following the 
medals came the distribution of about twenty certificates. 


Sovrnh American InpusrriaL Exnisirion.—An Industrial 
Exhibition will be held in Buenos Ayres in 1880. he Exhibition 
will be opened on the 15th September, and closed on the 15th 
December, 1880. Foreign exhibitors of industrial, agricultural, 
and all other machinery, suitable for the requirements of the 
country, will be admitted in accordance with the regulations of 
the Exhibition. The space required must be applied for on or 
before 1st December, 1879. ‘The charge to foreign exhibitors will 

£1 per square metre. Articles intended for exhibition will be 
admitted from the 15th June to 15th August, 1880. No article 
presented for exhibition can be removed until the close of the 
Exhibition. All articles exhibited must figure under the name of 
the parties soliciting their admission, and any prizes awarded 
will be given in the same name. Exhibitors may inscribe the 
names of the manufacturers or agents on the goods exhibited, as 
well astheir own. All goods intended for the Exhibition will be 

dmitted by the Cust free of duty, but must come express 
for the Exhibition, and as a guarantee that such is the case, e: 
lot of goods must come accompanied by a certiticate from the 
Argentine Consul at the port of shipment. All goods not re- 
shipped after the close of the Exhibition must pay the customary 
duties. Mr. John Hayes, C.E., 27, Leadenhall-street, represents 
the Exhibition commissioners in this country, 
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PLOUGHS AT THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
No. II, 

Towarps the conclusion of the article on ploughs in 
our last impression, reference was made to the study 
which was pm to the construction of these imple- 
ments towards the end of the last century by men who 
sought to arrive at something like mechanical data to 
work upon. The great variety in the form of ploughs 
then in use had been the result of the difference of the 
views of the very large number of local “ ploughwrights,” 
who made modifications in accordance with ideas not 
based upon any systematic consideration of the work to 
be done. It was, however, seen that so great a variety 
was not needed to meet the difference in the work of 
ploughing land of the few different sorts, and men set to 
work to find the requirements of ploughs for light and 
heavy lands, believing that the two ploughs suited to 
these would suit all, with but slight modifications in the 
mould board, share and coulters. Small had considered 
this subject in designing his — Rotherham and 
iron swing ploughs, and he was followed by Bailey, Sin- 
clair, Ransome, Amos, Cooke, Bemman, and others. 

In the papers on the mathematical construction of the 
lough by Amos, and by Bailey, which gave rules 
or the direction of workmen, we have evidence of the 

attention to plough-making by men who began to analyse 
the operations which are performed in ploughing, and 
then to consider the forms mechanically best suited to 
perform them. Amos, for instance, separated the work 
of the turn-furrow, or mould-board, into that of moving 
the sod vertically and horizontally through a given 
range. The vertical movement commenced at the share, 
and the normals to resultants of the vertical and horizon- 
tal forces developed from the share to the tail of the 
mould-board would give a curve susceptible of modifica- 
tion, until a compound curve of least resistance would be 
obtained that should be given to the mould-board. 

Mr. John Bailey in his rea on the construction of the 
plough, and in the report to the Board of Agriculture on 
the agriculture of Northumberland, to which we have 
alluded in our article on thrashing machines in our 
impression for the 27th ult., gave some very carefull 
thought out information sspesing Se principles whic 
should guide the plough-maker. He considered that for 
a thin sod or furrow slice, assumed as perfectly flexible, a 
mould-board would be best made by giving a uniform 
twist to a flat plane, the twist being continued until the 
hinder end of the mould-board stood at the necessary 
angle. But inasmuch as the slice is of some thickness 
and stiffness, the latter being increased by the roots con- 
tained in the earth, he conceived that a uniform twist 
might not be correct, and he roughly ascertained the 
curve for certain sorts of land by having a sod cut, but 
left in place, and then twisted over, so that what was 
the under surface stood at an angle of 45 deg. from the 
vertical or 135 deg. from its previous position. The curve 
assumed by the sod was then taken asthat fora mould-board. 
A uniform twist with different lengths of mould-board 
was, however, accepted as better than variable twist for 
different sorts of land. Uniformity was therefore sought, 
with the conditions that the sod should be moved only so 
far sideways as was absolutely necessary in order to turn 
it over, that the lower edge of the mould-board should be 
nearly parallel for a considerable part of its length with 
the slade, and that the mould-board should be of no great 
length. The share wing was madeas near as possible the 
width of the furrows to be made. Fig. 18 shows a share 











of improved form, as made by R. W. Bemman, and 
described in his patent specification of 1815. It was 
fastened by K S to the slade or to the body on the land- 
side, and the nose of the turn-furrow fitted on to dt, alug 
H fitting a recess in the turn-furrow. Fig. 19, from 
Bemman’s specification, is a side elevation of the turn- 
furrow, the lower edge being, it will be seen, in a line ¢ w 
with the share wing. From ¢ua number of lines were 

id off in equal distances in elevation, as shown at 
Fig. 20, in end elevation as shown at Fig. 21, and per- 
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spectively as at Fig. 19. The ~— of 45 deg. for the 
furrow slice is given by the tail of the turn-furrow, which 
is cut off at bottom, so that the curve apparent at w, 
Fig. 21, is not real, but a fault of the di m, which 
endeavours to show that after the sod had been turned 





over through the angle w 16, it could be turned over 
to wu # 18 without moving it further sideways, by 
lacing the origin of the lines x 14 to x 18 within the 
ine ¢u. Without following this early ga to sys- 
tematise the design of the plough-maker, it will be easily 
seen from Figs. 22 and 23 how the movement of the 
sod was illustrated, from the 
cut by the coulter and entrance 
of the point of the share to 
its final turn over against the 
last sod. The figures and let- 
ters 2'L to #18 indicate the 
position of the sod as the 
pone advances from the 
gures 2 to 18 on Figs. 19, 20, 
and 21, and the letter W in 
Figs. 22 and 23 follows the same 
corner of the sod through its 
removal. Bemman’s directions 
for making the mould-board as thus described differed 
somewhat from those of Bailey, who preceded him 
by some sixteen years, and who also gave directions 
for arriving at other dimensions, as the height, 
length, and position of the beam, the position and_angle 
of the coulter, and the angle for the traces. Bai ey 











BEMMAN’S DIAGRAMS, 


did not like wheel ploughs, and in the report already 
referred to he says: “The farmers of this district have 
always had the good sense not to load their horses with 
wheel ploughs, as wheels in general destroy a considerable 
portion of the power of the team, besides their additional 
weight ; hence the absurdity of recommending the Nor- 
folk plough to those districts where the simple plough 
has been used and properly understood.” Had Bailey 
been able to see the wheel gear of the modern wheel 
ploughs, he would probably have modified his views 
Pe their value and their effect on draught. In 
1813 a Mr. W. Cook described a method of setting out 
turn-furrow curves in a patent specification relating to 
improvements in ploughs, but his method was much less 
complete than Bemman’s, and further reference need not 
be made to it. Inthe same year—1813—Henry Liston 
described in a patent specification the formation “of the 
curved surface of the share and mould-board, so curved 
with mathematical precision that the weight or pressure 
thereon during the operation of turning over the furrow 
slice is continually diminishing,” a pretension to novelty 
in construction which his sek haned did not possess 
any more than Bailey’s long before him, for the mould- 
board of the later Rotherham ploughs, somewhat similar 
to many in use in Berkshire and Oxfordshire to this day, 
always wears most rapidly near the share, where, it may 
be therefore assumed, the pressure is greatest, whether 
Mr. Liston would or not. Liston was, however, the 
inventor of one improvement in ploughs, namely, 
the substitution of the vertical slade wheel by one 
which ran at an angle in the corner of the furrow. 
The sliding friction of the slade was thus removed 
and the plough equally well steadied ; but these wheels 
have until lately found little favour because of their 
se wear and the unsteadiness of the plough when the 
axle and wheel boss became much worn. Francis Moore 
in 1770 seems to have been the first to attempt to 
remove the friction of the slade by the use of wheels 
and rollers. He placed a wheel between the mould- 
board and body so that it ran on a horizontal axle in the 
furrow and took the weight of part of the plough. He 
also placed a roller which pressed against the land on a 
vertical axle, adjustable vertically to suit the depth of 
the ploughing, and horizontally to suit the width. 
Rollers were also placed in the mould-board, and Moore’s 
invention was used to a considerable extent, though 
impracticable as respects the mould-board rollers. With 
the exception of the angular position of the wheel, it was 
an anticipation of Liston’s, which with slight modifica- 
tion is stillin use. It is said that a wheel in the furrow 
was in use in Scotland in 1813, and to have gained some 
favour, but the form of the wheel is not known, though it 
may have been some modification of Moore’s. Even now 
wheels as substitutes for slades are not at all universally 
liked, but for some lands they are preferable, because 
they do not smooth the bottom of the furrow as is done 
by a slade. In all cases they run lighter than slades when 
new, and if not allowed to clog. 

The employment of subsoil ploughs seems to have been 
common in the latter part of last and the earliest years of 
the present century in Lancashire. Dickson’s report— 
Board of Agriculture—describes the “miner” in 1796, 
and considering the number of draining ploughs which 
were in use at this time, it is not at all surprising that 
subsoiling should have occurred to farmers as a process 
which could be well performed with an implement very 
like a devning plone . Most of the draining ploughs 
consisted of a beam and handles, tu the former of which 
a tine, about 2ft. in length, with a conical lump 





of wood at its lower end was affixed. This was 
hauled across the field by a number of oxen or by 
a windlass and chain or rope, the tine simply cutting 
its way through the soil and carrying with it the hori- 
zontal cone, which thus formed a drain in stiff lands, but 
which in most lands soon became choked by the falling 
in of its sides and top. The soil closed in behind the 
tine as it proceeded. For one of these ploughs the disc 
coulter wes first used as a cutter to clear the way for the 
tine by Harby Watts in 1797. The “miner” used in 
Lancashire consisted simply of a beam, handle, and 
elementary body or tine fitted with a share, and seems to 
have satisfactorily effected the opening and loosening of 
the soil below the furrow bed. The implement was not, 
however, much employed in England, until some years 
later, when a great deal of attention was drawn to the 
system of subsoiling by Mr. Pusey’s experiments with the 
Charbury plough fitted with a subsoiling tine and share 
behind the ordinary plough body, Fig. 24. The subsoiling 





attachment was simply one of the tines of a cultivator 
made by Messrs. Ransome, carried in a mortice at the 
junction of the handles and beam, and there adjustable 
as to height. Armstrong, of Stirling, subsequently im- 

roved these ploughs, and attached a subsoiler tine to a 
Wilkie turnwrest plough, and by this means the plough- 
man could go down the field making a furrow, then raise 
both the mould-boards out of the ground and proceed 
up the furrow subsoiling. In 1838-42 Mr. Smith, of Dean- 
stone, a farmer who took a great deal of interest in the 
development of agricultural implements, drew renewed 
attention to subsoiling, and had had made several imple- 
ments for the purpose. Since that date it has become 
general, and every plough maker supplies subsoilers and 
subsoil bodies attachable to ordinary ploughs. Of these 
we shall speak hereafter. We have already in this, and 
the article in our last impression, referred to the improve- 
ments made in the Rotherham plough by James Small 
whose ability became known to Mr. J. Renton, and caused 
the latter to construct a plough factory at Launceston 
(Berwick), and place it under the management of Small. 
This factory soon produced ploughs which rapidly took 
the place of everything else in most parts of Scotland. 
Small’s iron swing ploughs were afterwards made by 
others, among whom are Wilkie and Clarke, of Stirling. 
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CLARKE’S SCOTCH PLOUGH. 


Wilkie made different forms’ of mould-board for 
the same plough for different sorts of land, and Clarke’s 
plough, Fig. 25, may be taken as a representative Scotch 
plough of the first quarter of thiscentury. The old Kentish 
turn-wrest plough, illustrated by Fig. 26, and long used for 
working the stiff and chalky lands of that county, were 
very highly prized for the facility and saving of labour 
which they secured in ploughing hill side land. In its 





OLD KENTISH TURN-WREST PLOUGH. 


early form, as used in the latter part of last 
century, and early in this it was, as will be seen, a heavy 
tool. Gur illustration is taken from an old work, and is 
similar to others in contemporary chronicles, but the 
osition of the wrest, which takes the place of a mould- 
Co in an ordinary plough, and which is attached to 
the central slade piece, seems to be much too low. It 
may, however, be correct, though the wrest, or mould- 
board, of the plough as improved and made by Ran- 
somes in 1808, was placed in a position approaching that 
of the Kentish plough of to-day, and by this it is 
enabled to turn its sod completely over. The wrest in 
the above illustration is removable from side to side at 
the end of each furrow alternately, so that the plough 


FIG 87 
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makes but one land of a whole field. For the informa- 
tion of our readers not conversant with ploughing we 
must explain that when the ordinary ploughs are used 
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the land is ploughed in “ bouts” or “ lands,” the plough- 
man making one furrow—aA, Fig. 27—down the field 
then going along the “headland” or land and the en 

of a “bout,” and then taking a furrow up the field to B. 
He then comes along the other headland, and makes the 
furrow C and so on. The furrow slices are thus laid 
both ways toward the centre of the “land,” as shown 
shown at Fig. 28. In ditterent localities the number of 
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furrows in a bout differs, and in others the furrows are 
laid level, as shown at Fig. 28, which shows a half of 
two bouts or one land. The coulter had to be moved 
to the land side in making each furrow, and this was 
done by pressing the stick seen on the top of the 
beam, ry ig. 26, to one or other side of the top of the 
coulter, which without the stick was loose. Ransomes’ 
improvements consisted mainly in the forms, and in a 
simple method of attaching the wrest and the share. 
Improvements in the head-gear and in methods of 
attaching and moving the sk oe were also made. Fur- 
ther improvements were subsequently made by Messrs. 
Ransomes, and later they were amongst the first, if not 
the first, to use steel mould-boards for these ploughs. 
Wilkie’s turn-wrest, or hill-side plough, as it was 
called, Fig. 29, had two bodies fixed upon a pair of bars, 
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WILKIE’S TURN-WREST PLOUGH. 


attached at their centre to a rod on the top of the 
beam near the handle, the rod being provided with a 
handle and catch by which either of the bodies were 
alternately put into work. This plough was very much 
used, and subsequently very many different forms of 
turn-wrest ploughs have been made, some of which we 


shall illustrate from those exhibited at Kilburn. 

The Norfolk plough, as it was commonly called, and 
which, as we have previously said, was a development of 
the gallows ploughs, in use even in Tull’s time, seems to 
have been a favourite in most of the home and south- 
eastern counties, and to these it was confined with the 
curious exception, mentioned by Donaldson in his 
“ Treatise on Modern Agriculture”—1796—of its general 
use in Kincardineshire. The Norfolk plough was made 
in considerable numbers by Ransomes at the end of 
the last and the early part of this century, and 
a very similar plough was also made by Messrs. 
Perry and Barrett, Reading, and by Mr. W. Plenty, of 
Newbury. This plough seems in fact to have been 
made with very slight differences in most corners of the 
kingdom under local names. Robert Ransome made 
them with iron bodies and wearing parts exchangeable in 
the field, and in 1800 Plenty took out a patent for a 
piseee with an iron body, and wearing parts, the body 

ing provided with grooves or channels into which the 
beam and one of the handles fitted, and were fastened by 
bolts. The head-gear was new in arrangement, the beam 
end passing through a collar at the top of a single standard 
rising from the axle of the land and furrow-wheels, and 
adjustable thereon for height. A plough exhibited at 

burn, and said to be made in 1800, by Plenty, is an 
excellent specimen of the gallows plough still made in 
Berkshire. It is not, however, fitted with the sort of 
head- shown in Plenty’s specification of that date, 
but with the double standard rising from a cast iron gear 
bed as shown in Fig. 30, and in some respects it has the 





PLENTY’S PLOUGH AT KILBURN. 


appearance of having lost the form of its birth by a pro- 
cess of renewals, after the manner of the Scotchman’sknife. 
That Mr. Plenty did good work with his ploughs soon 
after 1800 is shown by the fact that he won the prize 
offered in the following circular, by the Earl of Bridg. 
water, in 1805. This circular Messrs. E. P. Plenty have 
recently reprinted and is new to us :— 


* Ashridge, March 2, 1805.” 

“In the expectation and hope of being of service to this part 
of the county and its neighbourhood, in removing a doubt, 
whether the Hertfordshire plough, now used, be the best instru- 
ment that is or can be introduced, for breaking up and working 
strong flinty soils, I propose to give to the person producing the 
plough superior to that now in use here, and which shall be proved 
to be the best adapted to all purposes of husbandry and agricul- 
ture, on the lands near ‘Ashridge and its neighbourhood, fifty 


guineas. 

“Should such plough, being superior to the Hertfordshire 
plough in facility and execution, be so constructed as evidently 
to require less strength of draught, in addition, twenty guineas. 

“The ploughs produced will be tried upon such lands as I shall 
point out in the immediate neighbourhood of Ashridge, and 
within six miles of it, upon two different and successive days, in 
the months of July or August next, when three persons will be 
appointed, as judges, whose opinion will decide on the merits of 
the ploughs. 


“ Any person proposing to produce a plough for the foregoing 
remium, will please, in the month of May next, to inform me of 
is intention, by letter, directed to the Earl of Bridgewater, 

Grosvenor-square, London ; after which, sufficient notice shall be 
given of the days of trial.” ** BRIDGEWATER.” 


Mr. Plenty fitted his share to the body by means of a 
shank, pivotted at the end of the slade, by which it could 
be adjusted for pitch. In some respects this answers the 
purpose of a lever neck, but is not so efficient, and is not 
now used. In the plough as made under the patent of 
1815, Mr. Plenty introduced a wheel behind the body, a 
screw hook for holding the share on, and the screw head 
gear. The body used on the plough illustrated was also 
used for the swing ploughs made by Plenty, and the rack 
cast on the top of the cast body was employed for adjust- 
ing the length and position of the draught chain. Ina 
one-wheel plough, made about 1820 by the same maker, 
a skim coulter was somewhat curiously used behind the 
coulter, and on the furrow side of the beam. This was 
known as an improved Flemish plough, and the handles, 
instead of being placed at the upper part of the body, 
were fixed much lower, their place being determined by 
ribs cast on the body, between which the ends of the 
handles were firmly held. The tail end of the beam was 
then brought over between the handies, and made a rigid 
structure. Mr. E. P. Plenty, sen., of Newbury, son of 
the Mr. Plenty of 1800, states that the plough at Kilburn 
was put together from patterns used at that date, but 
it seems to us that he must be mistaken in this, for the 
plough shown in the 1815 specification is not fitted with 
some of the improvements claimed for that made in 
1800, and the specifications of both 1800 and 1815 show 
a much ruder attachment for the draught chain than 
that shown on the top of the body in Fig. 30, In 
1844, the present Mr. Plenty entered a plough with the 
same turnfurrow for trial at Southampton, and the 
plough was commended for hghtness of draught in the 
trial fields at Redbridge, the parish where he had made 
the plough forty-four years before. 

One of the most important improvements connected 
with ploughs was the invention by Robert Ransome in 
1803 of the chilled cast iron plough share. The many 
inconveniences and the loss of time in the field were 
avoided by these, and the ploughman no longer needed 
to trudge perhaps miles after his day’s work to the black- 
smith’s to get his share-repaired. By having a couple of 
cast shares to start work with he could plough all day, 
and make a renewal in the field without loss of a quarter 
of an hour. The shares chilled at the bottom surface 
moreover d the advan of wearing away at 
the top faster than at the bottom, thus maintaining a sharp 
edge, and a point — “into ground” or with a certain 
pitch downwards which relieved the ploughman of much 
trouble. Ransome had patented in 1785 making cast iron 
shares with 3 and under surface hardened by casting 
them in a mould, the bottom part of which was wetted with 
salt water, but the invention of 1803 was that upon 
which all makers have since worked. 

In his report on the Agriculture of Suffolk (1794), Mr. 
Arthur Young, the Secretary of the Board of Agriculture, 
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BRAND'S IRON PLOUGH, 1794. 


refers to the gallows plough then made by Ransome, and 
in general use, and also to a light, handy — plough. 
The latter we illustrate herewith, Fig. 31, and it will 
be seen to be a useful and creditable implement even at 
this day. It was invented and made by a Suffolk black- 
smith of the name of Brand. The plough is of iron, with 
the exception of the short handle, and the hake or head 
is, it will be seen, very similar to the best forms now in 
use. Young, in the report referred to, speaks deservedly 
in its praise, and says of it that “there is no other in the 
kingdom equal to it.” Our illustration is taken from the 
account of a lecture delivered by Mr. James E. Ransome, 
at the Royal Agricultural College, Cirencester, in 1865. The 
gallows plough, with some modifications, was represented 
at Kilburn by a plough made in 1834, and now exhibited 
by Messrs. Ransome, Sims, and Head, and numbered 19 
in the catalogue of old implements. The turnfurrow 
has a nice fourm, and a convex curvature, and laid the 
furrow at an angle of 45deg. In 1824, John Finlayson 
made several different forms of ploughs, in one of which, 
Fig. 32, the beam curved upward at the coulter, so as to 








FINLAYSON’S SWING PLOUGHS 


emt — in og Meme In another, Fig. 33, the 
am was of askeleton character for the same purpose. In 





another, Fig. 34, themould-board was replaced yagrid for 
use in sticky clayey soils, so as to avoid the clogging and 





heavy draught of the ordinary mould-boards. Some of 
Finlayson’s improvements were a good deal used. Mr. 
H. A. Stothert, of Bath, took out a patent for a gallows 
plough in 1827, which embodied some very ingeniously 
and practically worked out improvements. In the 
adjustable head-gear, a cup and ball, or spherical joint 





FINLAYSON’S PLOUGH FOR CLAYEY LAND. 


was used at the head of the beam, the handles were 
adjustable for angle, the furrow and land-wheels were 
both separately adjustable, and the turnfurrows were so 
formed that any section, longitudinally or tranversely 
taken, gave a right line. ‘Turnfurrows were perforated 
for decreasing the draught in clay soils, and knives were 
made attachable to the turnfurrow to cut the furrow 
slice up. We do not know to what extent Stothert made 
these ploughs, but his drawings certainly show a plough 
of excellent design and detail, though, perhaps, a little 
costly to make. 

Mr. W. Evans, secretary in 1835 to the Montreal 
Agricultural Society, shows in his “Treatise on the 
Agriculture of Canada in 1835,” a plough then in use in 
Hertfordshire, with a low beam and a pair of wheels 
attached thereto by adjustably fixed tt oo and with 
a revolving pulverising wheel in the rear of the turn- 
furrow. This plough possesses features which make it a 
forerunner of several of later date. 

A double-furrow plough for deep ploughing is described 
by Bemman in his specification, and double-furrow 
pou have been made in this country as well as in 
<urope since the end of the last century. One of the 
best examples of a double-furrow plough was made in 1802 
by Lord Somerville. In this plough, Fig. 35, the beam was 
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LORD SOMERVILLE’S DOUBLE-FURROW PLOUGH. 


curved in a vertical plane but quite straight horizontally. 
The shares and mould-boards were of the Rotherham 
pattern, and the coulters were fastened, as shown, by 
wedges and stayed by the rods and fly-nuts. The hinder 
end of the mould-board was made movable on the front 
part in an oblique direction, so as to turn over and break 
the furrow slice more or less as desired. Lord Somer- 
ville’s patent in this particular was applied by him to 
a single-furrow lowe in other respects like Small’s 
improved Rotherham plough. The beam of the double- 
furrow plough was plated on the top and bottom with 
plate iron to increase its strength. 
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Nava. EnoGrneer Apporntment.—tThe following ay 
y . Willey, 


has been made at the Admiralty :—Mr. Edward 
Chief Engineer, to the Pembroke. 

Sour Kxysincton Musrum.—Visitors during the week ending 
July 12th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,962; mercantile marine, 
building materials, and other collections, 2335. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2761 ; mercantile marine, building materials, and other 
collections, 115. Total, 18,173. Average of corresponding week 
in former years, 19,028. ‘Total from the opening of the Museum 
18,230,909. 

DoweLLeD Woopwork.—An invention relating to the con- 
necting together of the parts of doors, windows, wainscoats, and 
other framed woodwork, which dispenses with mortices and 
tenons, has been patented by Messrs. Gresty and Mills, Regent- 
road, Salford, Manchester. In lieu of the usual mortice and 
tenon method, Messrs. Gresty and Mills connect the rails with 
the stiles of a door by means of pins or dowells, which are driven 
or for into holes bored through the stiles, and for some 
distance into the rails, other framed woodwork being connected 
in a similar manner. The apparatus devised to carry out the 
object of this invention consists of a travelling table or frame, on 
which the points to be joined are clamped in position, and then 
drilled and secured together by dowells. By the machine or 
apparatus in question, which is easily worked by one man and a 
boy, a complete panelled door for an ordinary room can, it is 
said, be made in from five to six minutes, and a pair of sashes in 
a like time. Messrs. Gresty and Mills, on the 17th of June, 
made at their works some experiments to test the relative breaking 
strength of joinery made by machinery on the mortice and tenon 
principle, as compared with joinery made on the dowell — 
The test was under the superintendence of Mr. J. H. Lynde, 
C.E. The morticed and tenoned articles tested were of the first 
quality, having had for their makers the best English and 

merican firms, five of which were English and four American. 
A tensile strain to pull was applied to the stiles of the doors and 
sashes, so as to draw the stiles from the rails. Taking the aver- 
age strength of the nine doors tested, the relative strength of the 
dowelled doors is 2°2, or 120 per cent. stronger. The sashes 
tested in the same way showed a relative strength of 2°72, or 
172 per cent. in favour of the dowelled method. The second 
series of tests were to prove the relative strength of doors made 
on the different principles to resist a strain applied diagonally 
across the doors. Three English and American machine-made 
doors on the mortice and tenon method were found to be 39 per 
cent. weaker than three made on the dowelled system. e 
third series of tests were to prove the relative strengths of doors 
in resisting a cross breaking strain. The weights were applied to 
the outer edge of the stile so as to break the tenons on the dowels 
at the shoulder of the rails. Two Llin. and four 9in. rails were 
tested on each of the systems under experiment, and the average 
weight required to break the one on the dowel principle, 1,356 lb., 
ziving a relative strength of 1°85, or 85 per cent. in favour of the 

owelled principle. The third series of teste of the sashes gave 
a relative strength of 2°41, or 141 per cent. in favour of the 
same system. ‘T'wo hand-made doors were afterwards tested in 
comparison with machine-made work, and were found to be 25 

r cent. stronger than machine-made mortice and tenon doors, 

ut 60 per cent. weaker than the patent dowelled doors, It is 
said that the work costs 30 per cent. less money. 
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Ir may probably be difficult for most of us to believe that | 
the 38-ton gun illustrated above was actually fired with | 
the long column of projectiles and charges, shown in the fore- 
ground, in its bore. This, however, was the unanimous 
opinion of the Committee—an opinion, however, which has 
been much questioned by many, and flatly contradicted by 
Sir W. Palliser. As we have already informed our readers, 
the gun is in the Arsenal, open to investigation, lying in the 
condition exhibited by a photograph which we have 
copied in order to give a more unprejudiced representation 
than a sketch or diagram might be considered to be. The 
= has been built up and held together by hoops as depicted. 

he fragments of the steel tube, and the stud and débris that 
are considered significant in their condition, have been 
collected for careful inspection and kept in a glass case, and 
the figures of the projectiles and charges supposed to have 
been inside the gun have been chalked on the exterior, while 
actual specimens of such stores have been placed in their 
con order on the ground, as shown by ABCDEF. 

_ We will endeavour to — the leading points of the ques- 
tion briefly before our readers, That a gun may be fired with 
double ammunition in it is, we think, apparent from the fact 
that guns have been so loaded, and the mistake only dis- 
covered just in time to prevent the gun being fired. ow- 
ever monstrous such a state of things may appear, it may be 
easily seen that with a telescopic Ha Os, ype ten it is 





possible to make a mistake when the tell-tale is not working. 








THUNDERER’S GUN AT WOOLWICH. 
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Indeed, it will be seen that if the thicker tube of the tele- 
scope is the one farthest from the rammer-head, and of such 


a length as to enter the bare of the gun, the inside tube next | 


the rammer-head being in fact shorter than the bore, there is 
no means of knowing how short a way, or how far the inside 
tube may have moved. This being a very possible contin- 
gency, the three points urged by the Committee are: (1) That 
rtions of the steel tube showed that they had been scored 
y a shell after they had been dislodged from their proper 
ition. (2) That a stud had been picked up which had 
om evidently torn out of a Palliser shell, which showed that 
a Palliser shell was in the bore, that is the projectile of the 
round previous to that last entered. (3) That the gun has 
yielded in the place where it could be most likely to do so, if 
a charge were fired in about the position indicated under 
these extraordinary conditions. 

Sir W. Palliser considers that the shell was wedged, and 
tripped up as it were by a portion of the wad lying some dis- 
tance in front of the projectile, and that its base would under 
such conditions rise, and it should strike the bottom of the 
bore, scoring the steel tube he thinks in much the same way in 
which it is now seen tobe scored. In fact Sir W. Palliser con- 
siders from experiments which he has made on a small scale 
that the scoring of the pieces of steel tube is exactly what he 
would have expected. He feels apparently like the Committee 
that some demands are being made on our credulity in asking 
us to believe that this great result arose from a single shot 








jamming against a hard papier maché disc, but he assumes he 
has obtained very similar results in this way on a small scale, 
and that the great resistance of the millboard is due to the 
very great rapidity with which it must be crushed to let the 
shot pass. Sir W. Palliser, however, says with regard to the 
stud found by the Committee in the turret, that if absolutely 
proved to be a Palliser stud it would be “ conclusive” 
evidence ‘‘ in favour of the Committee's report.” He thinks, 
however, that no certainty can be obtained in this matter, 
nevertheless the Royal Laboratory who manufactured the studs 
and to whom this one has been submitted for opinion, pre- 
nounce unhesitatingly that it is actually a Palliser stud. 
This it appears to us ought to settle the matter. The fact is 
that the accident was an extraordinary one, and we must not 
therefore be surprised to tind that there was something extra- 
ordinary in the condition of matters to account for it, and we 
should accept the explanation that seems irresistibly sup- 
ported by the evidence of the Palliser stud, to say nothing of 
the scored steel fragments and position of fracture. We are in- 
formed that definite instructions have been given to the War 
Office Committee, ordered shortly to assemble to investigate 
the whole question of heavy guns, to test the twin 38-ton gun 
of the Thunderer to destruction. General S. Enderby Gordon, 
C.B., has been appointed president of this Committee. Admiral 
Boys, C.B., late director of Naval Ordnance, and Major Ellis, 
R.A., are among the members, who are exclusively naval and 
military officers. 
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THE COST OF MAINTAINING THE WESTING- 


One of the most popular arguments against the adop- 
tion of the Westinghouse automatic brake is that, being 
complicated and delicate, it is expensive to keep in 
We do not know whether the gentlemen who 


repair. 


reason thus are in possession of any figures to justify 
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their statements, or whether they will be dispo 
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not complicated. Be this as it may, the following detailed 
statement of nine months’ expenses may be regarded ascon- 
vincing evidence that in the matter of repairs and main- 
tenance theautomatic brakeismostinexpensive. The tables 
in question have been extracted for us by Mr. D. Drum- 
mond, locomotive superintendent of the North British 
Railway, from the books of his Company. 
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1, 1878| Putting on new exh: aust pipe .. 
187t|Repairing pipe under tank ° 
}, 1878|Making joints, grinding discharge valves 
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Oct. 28, 1878| Repairing steam cock for inane of — 
Grinding 3 waycock 
Apl. 23, 1879'Grind ing : 3 waycock 


Dec. 


Oct. 
Mar. 


Apl. 16, 1879 Triple - 
Apl. 18, 1879 Examining triple valve .. 


Oct. 
Nov 


Dec 
one 


Jan. 


Jan. 10, 1879 Repairing cylinder ne 
22, 1879 Jointing cylinder and ep 


Jan. 





5, IST 


, 1878 Repairing ‘ 


3 waycock 


. 1379! Key for br ake cock 


valve piston 


1, 1878 Repairing 3 waycock 


. 18, 187- 


Nov. 2 


Brass handle put on 3 waycock.. 
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~ | 


28, 1878 Repairing union coupling between engineand 
tender, new end burnt on . 


. 2, 1878 One 10in. piston 


8, 1879 Repairing 3 waycock 
AplL 10, 1879 Rejointing covers and cleaning ports... 


4, 1879 One 10in. piston 


Mar. 10, 1879 New piston .. 


Mar. 29, 1879 Repairing air pipe.. 


|May 26, 1879 Spring bracket 


June 30, 1879 il. R. washer ne triple valve 
|\June 30,187 , LR. washer for triple valve 


Nov. 


\Feb. 


June 2i, 1879 Repairing air reservoir 


13, 1878| Repairing triple valve 


26, 1879 Examining brake valve .. 
|Mar. 14, 1879\Grinding and cleaning valve of air pump 


|May 21, 1879| Examining valves and cleaning ports 


Jan. 25, 1879|New release cock 


-_ 


14, — head for tender brake 


‘Dee. 28,1878Jan. 8, 1879\Cylinder cover 


an. 


\Feb. 1, 1879) 
jApl. 26, 1879) 
[May 10, 1879 
‘May 10, 1879 
(Dec. 12, 1878 


Mar. 24, 1879 
| \Oct. 8, 1878) 
| Oct. 8, 1878 pes 
| Oct. 3, 1878) | Repairing air pipes” 


8. 1879) 
\Jan. 29, 1879) 
‘Apl. 14, 1879 


Jan. 18, 1879 May 20, 1879 


Repairing 


3 wa) 


Nil 

Nil .. os 
Nil .. ee 
a a 
Nil .. ee 





Two hose pipe h 
Two hose pi 


Examining air pump valves 


Ni 
Repairing hose Pipe joint 


Piston leather for engine i brake 
yoock " 
Repairing air brake cylinders oe 
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Our reason 
“© so pane the figures complete is that when we 

ed some time since a general statement of the 
small cost of maintaining this brake, accompanied by a 
admit that if the apparatus b be not oats to maint it is , few figures, it was argued that the information was not 


thorough, and that much remained to be charged against 
the brake that was not charged. Therefore, we now give 
the detailed account of every penny that has been 
expended during nine months in maintaining the auto- 
matic brake in perfect order on 333 vehicles, and over 
35 engines in regular service on the North British 
Ri uilway. To such a statement it is impossible to take 
exception. We may add that the outlay on repairs as com- 
pared with the first cost of the apparatus, is as nearly as 
possible one penny per annum per pound sterling of first 
























































cost. 
Vehicl | | | 
ehicie. « 
Date Date ee = , 
/ fitted. repaired. Particulars of repair. g Wages. | Total. 
No. Class. a 
: eS £€sda/£€eada)/£ ,4 
60 First May 15, 1879 Nil F $4 be ud 
67 - Oct. 3, 1878 Repairing split coupling. jj oo — 
Mar. 7, 1879 Two LR. washers .. ‘ (0902007 — 
} | 015 
llé Nov, 5, 1878 One cross stay rod.. ae 5 ig ./9 1700 6 - 
——'0 2 
161 a May 15, 1879 Nil — - ji — 
167 May 15, 187%) Nil oe oe *e ee se oe _ _ bead 
196 » dune 5, 1879 we 43 e z2 ie i? eé | — — — 
213 “3 June 5, 1879 Nil oe - = and 
234 os June 5, 1879 Nil _- | = _ 
280 ” Oct. 1, 1878, Two clips and one IR. washer for hose pipe io O70 05 — 
ee 0106 
302 “ Jan. 10, 1879Repairing hose pipe, one I.R, washer 001003; — 
- ——-' 0 04 
316 a Oct. 28, 1878 One cross stay rod.. oe - bs LO1T006 — 
——— |————| 0 2 1 
324 = Mar. 6, 1879 Oue stay rolend .. io O70} O03 — 
| 0 0 7 
325 e Novy, L4, 1878 Pwo clippers and one I.R. washer for hose 
pipe ae és i@O0Ow00ey — 
Mar. 28, 1879) Piston 1, pi ipes overhauled _ ole — 
—_|—— 0 2 0 
S47 , Dec. 28, 1878 Repairing truss rods “3 re sé s 001 — 
— — @ 010 
351 a Dec. 7, 1878 Dec. 2S, 1878 Repairing truss rods - _- 0 Olv _ 
——— - 0010 
3 Jan. 31, 1879 Triple valve, LR. washer - oe [002 — 
—~ 002 
354 m WM F ns 2 : . ‘ ~ _ 
358 om 27, 1879 ite p tiring hose pipe, one LR. washer.. oo0o1T0038} — 
— —— 0 0 4 
360 in Dee. 7, 1878 Feb. 23, 1879 One Bracket. és ba oe od na’ o- 60 “0 _ 
—--—- — 00 9 
364 ‘ss Dec. 14, 1878 Nil ee oe ée es —_ ~ — 
370 a Apl. 26, 1879 One piston socket ee . es /O9LTHO8 2 — 
— —j———-| 0 4 7 
376 sf Apl. 29, 1879 Repairing hose pipe, one I.R. washer. . 9020083 — 
-——-—— —— 00 4 
377 = Feb. 5, 1879 May 15, 1879,One piston connection .. 6 ‘* (9 OF 0038 — 
———aei———e| 0 QO 8 
s7s' ., ‘Apl 2, 1879 Nil - ee ca = 
379, ~ |Nov. 21, 1878 Nil ss ine _ - 
380 a Nov. 21, 1878 April 30,1879 One push rod _ 929012 — 
One pair hangers .. 9706008 — 
One crossheac ‘ 1 oe (91 8 — 
Truss straightened | be +f ee i ~ 038 6 _ 
————|——— 0 9 5 
381 4 Dec, 18, 1878 May 2, 1879 One aoe a 0% ee ~ >a (0 2 990 1 2 — 
One crossheac an 6013:0 23 §& —_ 
—|—— 077 
382 Pm Dee. 18, 1878 May 9, 1879 Push rods repaired, blocks fitted — 03835 — 
i —_ | 3 5 
868i ie Dec. 18, 1878 May 14, 1879 Push rods straightened .. es -- 007 . a 
a ee: 0 7 
385 a Feb. 5, 1879 Nil Pa a Pens 
336 | |, Feb 3, lsr9 Nil : a = =. 
387 ; ar. 29, 1879 i ‘ _ _ in 
388| 7” (Feb. 4, 1879 June 17,1879 Une crosshead : o1s008 — 
———| 1 9 
390; » Feb. 5, 1879 May 28, 1879 Push rods straightened .. as e- _ oo7 — 
- —_—— 07 
391 6 Feb. 3, 1979 Nil o6 ee ve os | = - — 
392 jo Feb. 28, 1879 June 12,1879 One crosshead ee ee ae oe -/9 0 600 8 - 
j ——— 09 
393 * Feb. 28, 1879) Mar. 21, 1879, New piston .. - és s ‘ie JI@ TEee0ee08 — r 
} Sa ee 8 
394 re Feb. 28, 1879 Nil os . aoe _ 
895 “6 Feb. 28, 1879 |May 17, 1879 Repairing one connecting rod | é =. 005 
j —_——__ —_—_ 0 5 
306! ,,  |Mar. 15, 1879 a - a - 
397 a Mar. 15, 1879 Nil 6 _ _ - 
398 ‘ Mar. 20, 1879 Nil _-_ i — - 
30; . Mar. 20, 1879 Nil . -_ i= _ 
400 |, |Apl. 9, 1879 Nil ‘ —-j;- — 
401! 3, ‘Apl 9, 1879 Nil é _ _ _ 
402; |, |Apl 9, 1879) \Nil ‘ — | _ 
403 9 ar. 29, 1879 Nil om — | — 
404 },_~—s Appl. 18, 1879 Nil _ _ ~ 
405; 7” Api. 12, 1879 Nil _ _ 
406 | Apl. 18, 1879 Nil ‘ - j|- — 
407 « May 19, 1879 INil ° - _- - 
408 * May 16, 1879 Nil _ -- a 
49 ‘a June 10,1879 Nil ° _ - os 
410 ss May 22, 1879 Nil _ - 
411 5, | May 22, 1879 Nil sat a A 
412 : June pra Nil —_ _ os 
431 ao. June 10, 187! Nil . ~~ =i. = 
432 a Nil é —- i -ri- 
433 ye Ni ; —- | —|— 
434] ,, Nil ; _ —- — 
a Nil : erere ae a 
26 ms Sane rf 1879 Nil . os . —- | - a 
437 » June 10,1879 |Nil . _ ~ - 
438 as June 30,1879 Nil . -_ - _- 
439 os June 30,1879 Nil - —_ - 
440" June 30,1879 Nil _ - ~ 
10 Second Apl. 21, 1879 INil ~ = oe — 
30 ” Jan. 9, 1879'One regulating serew e {01 6) _ — 
L——t——-—| 9 1 6 
53 ~ Nov. 11, 1878)/One jin. bend, 26in. by 22in. .. we (0914061 — 
Nov. 11, 1878) Repairing brake guides .. os oe | = 102309 — 
Nov. 14, 1878,One hose coupling as + a sel 2 o ee I 
} } 195 
32 | Third |Apl. 18, 1879 INil eae sin a £. 
45| ,, Dec. 7, 1878 1 Steger ct aiaestagt gers: — = |< 
51 | jApl. 18, 1879 ade ae _ — 
vo) * |May 13, 1879| Loft. 6in. fin. Hyde'tube.. ppeat? Okt @ awe ak | ere 
| |May 13, 1879|Air tube repaired ,, é vs “a ao olin = 
| } 10 48 
7! ,, \Apl. 18, 1879) Nil ; | — — _ 
136 * Feb. 7, 1870 Repairing stay rods .¢ ie oi3 — 
|Mar. 21, 1874 — rods and pipes overhauled :, | — (O19 
038 @ 
159 ” Apr. 18, 187 ol INfl .. on = ois ¥ en alo — -- 
183 | ,, |Apr. 18, 1879] geet 5 folate. pl gi arin fa. = - 
206 | 7” \June 5,1879) pa iil dings: of Hin savas ws hag 
211 pane 5, 1879) oj - - 
225 | |, \Reb. 21, 1879)0ne piston connectionrod 5... 45/0 0 6 =- _ 
‘Feb. 21, 1879\Cylinders taken off and cleaned. ° - 0 010 ‘ + 4 
26/ 4 | Isov. 26, 1878|Repaired hose pipe, two clips, one I.R. washer, 0 0 7) 0 0 nieeres 
| | pune 17, sah age cylinder and air tube.. of ee eidoom 0 010 . * i. 
229/ ,, Api. 21, 1879) \Nil aay ha , ‘papet | _ — 
232| 4, \June 5, 1879} Nil ; A oA - - - 
244) 4, June 5, 1879 Nil ve “ | = | ~ 
245) » Dec. 7, 1878|May 21, 1879|New socket . ‘ - be 00702 6 : . . 
246 | ,, |Sune 5, 1879) Nil , 4 b ghtahe at —_ - 
262) ,, {Apl. 21, 1879) Nil oe of.) wet ee * -_ 
270 | 4 June 5, 1879) Nil i li TUCRET) loons _ - 
4 | » iad 24, 1879) Nil as . +0 6 . . — - _ 
wr’ une 5, 1879! Nil - / _ - and 
295 » |Nov. 12, 1878|Cylinder taken off ‘and cleaned 4 - ~ - - 
pe 12, st putea copper tube ofcylinder .. ..| — {0 1 6 Pn ar 
| 

















JULY 18, 1879. 


THE ENGINEER 






































































































































































































































































































































Vehicle. = Vehicle. a | | 
me Date Date | 
P vee mF Particulars of repair. 8 Wages. | Total. fitted. repaired Particulars of repair. 5 } Wages, Total, 
No, | Class. | a No. | Class. 2 
|£ 8d £ 6. a) £ 8. d. | €8,4/£8,d. £8. 4, 
818 | Third |June 5, 1879 Nil " “ -- a 43 Pas. van nS 2, 1878 One cylinder cover 036 — - 
839 ” Nov. 19, 1878 Piston “drawn, air r pipes and’ connections | |Dec. 2, 1878'Two cross stuys straightened, ‘push rods re- 
repaired. . | o1l4 — | paired, piston taken out and cleaned ... — 01810 —~ 
| 014 | | jJune 24,1879 ft. Pe hose pipe 'o2e6002 — 
430] 4, Oct, 25, 1878|Repairing hose pipe , A — |ov08 — H | }1 50 
| —_—_'———| 0 0 8 | 48 = | \Oct. 1, 1878 One piece glass put into air gange o0300 6 — 
433 ” Dee. 14, 1878) Repairing hose pipe, twoclips, oneI.R.washer| 0 0 7, 0058 — | | May 9, 1879 Push rods(New) . (080026 — 
; Benet ated FYE oF S| | (May 15, 1879 One cylinder cover 08 6020 — 
438 | May 1, 1879|One push rod and cotters, screws tightenedup| 0 3 4.0 2 8 — lo 16 9 
j—-——|_——-|0 60 | %8 ,, Jan. 30, 1879 Repairing valve -| — |0 89 — 
444 ” Dec, 9, 1878) Repairing hose pipe, one 1.R. washer 10010 0 3) wit d | | |Apl. 20, 1879 Repairing stay rods : oa | ¢i 4. - 
| —__ ——— 0 | _— e429 
456 | yy Apl. 30, sr0l0ne piston connection .. 7 + we 5| os9 — i 68) »  {am@i% 1879|May 27, 1879 Repairing triple valve a oom — 
| ———_! 10 6 2 | } | | Repairing air pipes —- jol1ls — 
478 ” Nov. 22, 1878) | Paneering & ny Pipe, two teat and te LR. By | | 3 3 
008005 — | 83 Pas, van) |Dec. 31, 1878\Brake examined, one I.R. washer 001020 — 
_——— 10 11 | | | Feb. 7, 1879 Repairing air cock A ene FS iy ee 
501 ” Apl. 1, 1879| Pistons drawn and air cocks repaired aor OOO ae | ! |Mar. 21, 1879 Picton and pipes examined - jo1l9 — 
|| 0 010 || |May 1, 1879 Repairing air pipes P — |0 ll — 
508 ” Oct. 7, A bniaaci hose pipe glands, one I.R. washer| 00 110 0 9) _ | | eT 3 
| ————| 0 910 | 8 » _ |Nov. 29,1878|Dec. 13, 1878 \Repuiring air pipes | = oo — 
517 | Oct. 28, 1878) Piston connection rod ag Be PR ee j 00090 
} ——_ —_— 0 1 0 113 a Mar. 17, 1879 ix 2 aor i al 
528 ” Nov. 14,1878/Cylinder cleaned and tubes tested - |jo06 — 115 a Dee, 31, 1878Jan. 6, 1879.|One I. WR. washer for hose - pipe... -/001003 — 
jl @§ @ 6 April 5, 1879, One L. R. washer po ee 001005 — 
538) yy Jan. 8, 1879|Repairing hose pipe, one I.R. washer }0 0 11/0 0 3 — f 0 010 
|\—__——|__——| 0 0 4 120 Se Jan. 5, 1879 Repairing air pipes oo oljyj—- 
641 ” Oct. 9, 1878|Repairing hose pipe, one clip, oneI.R. washer, 0 0 4 0 0 3 | Feb. 24, 1879'One 1.R. washer for hose pipe . /O0v003 — 
aaah cea | 007 | April 30, 1879 Pistons drawn, air tubes repaired oo ois — 
545 ” Oct. 11, 1878] Repairing hose pipes -|§ —- |0 06 — | 037 
Apl. 22, 1879! Repairing hose pipe, one ‘LR. washer.. ..|0 6 110 0 5| _ 131 mk Dec. 31, 1878|April 10,1879) Repairing air cocks and connections .. Sen 013 . _ 
oe ;0 10 | i 13 
546 is Oct, 1, 1878|Repairing hose, one clip, one 1.R. washer 0040038 — 182 ,, Nov. 9, 1878/Bolts .. oe + Oo0400K — 
|__—-'_-—_|0 0 7 | 1012 
555 ‘i, Oct. $1, 1878|Repairing hose pipe, one I.R. washer |0 0 1/0 0 3 = 134] ,, Nov. 25, 1878 Repairing air pipes | — |0 0 . ee 
| 004 Sa 008 
566 be Nov, 22, 1878/One cross stay rod straightened , ae 00 7| — | 135 a Feb. 20, 1879 Bolts .. -| 0 0 4 o1ly— 
| loo 7 || aes 023 
570 | yy May 22, 1879|Repairing block screws .. oy | 3 a] = | 189 PP May 15, 1670, 0ne cylinder cover 10 8 6 0 2 0} _ 
I ; 018 } —— —0 5 6 
576 » Nov. 19, 1878/One piston rod joint --|0 0 60 0 il os 141 rs Oct. 1, 1878 pains ste — om valve eel ow o1l8e-— 
k j——1 9 1 § | Feb. 7, 1879 Bo 020 — | — 
600 » Oct. 3, 1878/One I.R. washer for hose es oe | 0 too sl US | a lo 3 0 
Jan. 5, 1879/One cross stay rod.. po Ke +10 1 70 0 6| — | 142 é Dec. 12, 1879, jBegulating brake work . aa a Se 6) ae 
i ios | 00 6 
621 | ,, Oct. 16, 1878|One clip for hose pipe 10 0 3}0 0 * i | 148 a v4 1, 1878 Two st stay rods repaired . (0 11 — aie 
Lnnnchinmmed @ @ € t. 1, 1878 Bo ;0 09 — - 
623 4, Ap). 24 1879/One I.R. washer, two clips - dhe 10071007 — | \Oct. 1, 1878 Slides ‘cleaned, & brake & air pipes repaired eae ose— 
May 1, 1879|Repairing hose pipe coupling joint os So 004 — | May li, 1879|One cylinder cover ® i@seo06d— 
mci @ @ Mie 1015 1 
624 is Oct. 26, 1878|/Repairing hose pipe a 16.90 Go | 151 se Dec. 20, 1878 lft. fin. iron = with coupling iron any 6° 6:8. ~ | o 
Oct. 30, 1878|/Hose coupling case /0M4 0003 — \Dec. 20, 1878 Repairing air : aie se ee 
June 20,1879/One piston connection 106 46 64 = | an. 22, 1879\One union sadder a air gauge : -'01000 6 -_ 
<u 015 9 | April 7, 1879 aang air cocks and tubes . A ae ae ee ae 
645 | 4, Dec. 27, 1878 | — | — - | } nae & 6 
68 | Comp. |Apl. 20, 1879 Nil S bn a _ 152 ‘i. |Nov. 12, 1878) lone fin. bolt for stay rod ‘ of OO Olan ope 
1. 1, June 5, 1879 Nil -| —-]- ; — Nov. 12, 1878) \Eight cotters for brake .. ee “6 6 es ti 
7%) js June 5 1879) Nil -| — | — | = . -/0 031/003 — 
146 ie Apl. 18 1879} Nil es es ee ‘Dec. 3, 1878) ‘One cylinder cover oa ‘ “03 6 — -- 
ur} i, Mar. 24, 1st [Nil ° ‘ | — | we | {Mounting for brake rod .. ee f6@ 6¢ a6 4 — 
148 » Jan. 879 |Nil | —-— | —- | — j | ——|—— oll 8 
49} ,,  |Mar. 24, 1879 Apl. 8, 1879/Repairing air pipe.. -|$ — oo = | 167] 4, |Dec. 2 Nil .. “ | -—-/{|- 
+ oo 8 | is! ” |Dec3e 1878 Feb. 3, 1879 One spiral spring *. -(01 9027) — 
150 b, Jan. $1, 1879] Nil | ra | Mar. 31, 1879 Repairing piston .. | — (©1060 — 
Wt ip Jan. 31, 1879 Nil oa ped ea | { & 05 0 
170] ,, June 20,1879 One I.R. washer for hose pipe .. A@ OVO 1-6 = | 159} ,, |Dec. 28, 1878) |Nil eae a ae 
| 011 | 160| 5, ADec. 28, 1878 |Nil “| = es iS 
172 te June 10,1879/Truss rods straightened .. oof 3 8. — | 161| ,,  |Dec. 28, 1878 Nil . ~~ —_ 
\—_— 025 || 162; * (Dec. 98, 1878\Apl. 29 29, 1879 15ft. Zin. iron pipe | 10 3-9 > — = 
176] is June 21,1879 One crosshead, one I.R. washer {014009 — | | |Repairing air pipes -| — joss — 
o21] < 070 
183 | 4, — |June 24,1879 Nil i. a _ — || 168} ,, |Feb. 25, sry) ‘Nil rs ee _ _ 
192 | ,, Dec. 3, 1878 Two push rods lengthened : 36968 42.4°= | 164] 7 |Jan. 16,1 Nil By Ye ie a 
Dee. 3, 1878, One truss rod repaired of — [004 — ff 165] 5, |Jan. 16, 1879 June 24,2879 ‘One LR washer for hose pipe | /0oo01l003 — 
Dec 3, 1878, Brake work screwed up .. i oof, =e SA: ae | 004 
Dec. 26, 1878 Repairing leakage valve .. me | — 012 — | 166; ,, jJan. 16, 1879) Nil ai ee Ps 
| |—_—— 0638 || 167} * ‘Jan. 17,1879 Nil y a = = 
193 ” May 22, 1879 Repairing brake connection ee ; — O17 — i} 168; ,, (Jan. 17, 1879 Feb. 7, 1879) Repairing air tube. coupling aa a oe os 
| June 20, 1879 Repairing air tube connection . j;— a) HT | | 016 
| 02 5 || 169; ,, 'Feb. 28, i879 ee me: ns = 
195 FS Feb. 4, ‘tales IR. washer for hose pipe .. “+ @ool1l003s8) — 170 wy Feb. 28, 187% = i dias 
Feb, 24, 1879, One I.R. washer for hose pipe . 100100 8 °— j) 17 Feb. 28, 1879 jMay 14, 1879 eects brake guide a 027 aa 
—— 00 8 | 027 
19) Feb, 19, 1879 Repairing cylinder cocks, » reservell, and con- | | 172} ,,  |Feb. 28,1 \Nil _ - 
nections % _ <u, = 173 { ee \Feb. 28, 1879(May 20, 1879 Push rod hangers lengthened . 0.6 626.3 @ - aa 
—— 042) | | June 10, 1879 Push rod hangers = ooneosH — 
mi 6 Jan, 21, 1879 Repairing hose pipe | — 1009 — | 068 
| | ——/0 0 2 || 174; ,,  |Feb. 98, 1879 Si R gee om a 
204 ” Jan. 8, 1879, Two clips, one I.R. washer ., (007005 — | 17%5| ,, |Feb. 28, — = i. sos 
_———— 010 | 176! ,, |Feb. 28, 1879 2 re ae 
207 | » Oct. 81, 1878 Two clips one I.R. washer oa (007005 — \ 27 | Horse |Oct. 1, 1878 Oct. 14, tsral Changing hose pipe glands _ ole — 
| “Mar. 10, 1879 One I.R. washer for hose pipe . 001002) — | Box 016 
| 6.3.3. i -R we Oct. 3, 1878) Repairing air cocks oe a os es 6s. 
208 | ,, |Mar, 24,1879 Nil te 3 ee = a a | ag 005 
209; 4,  |Apl. 18, 1879 Nil de are ier _ — || 72] ,,  |Mar.17, 1879 | Nil ae i ~ 
211| ,, |JApl 2, 1879 Nil “ ad - om ~ | 92) 3 lReb. 25; 1879 Nil —_ = pea 
213} |, JApl 2, 1879 Nil ne és ts _ 113| 7}? = |Mar, 17, 1879 |Nil am ae es 
a) Apl. 2, 1879! Nil es é _ ~ _ } 124) ,, Feb. 25, 1879) te am 4 a -_ _ -_ 
215; ,, |Mar. 20, 1879 Nil be — _ -_ || 130} ,,  |Feb. 25,1879 a eee - —_ _ 
26; Mar. 20, 187 ua at _ ne _ ve ee April 30,1879 Suites hose pipe — SCH ona 
71 4 Mar. 27, 1879 Nil oi ~ <n - J 003 
131 ss Apl. 2, 1879 Apl. 10, 187 lila creas and push rod 053005 — 148 »  |Feb. 25, 1879 . ae “A +s 2 _ _ 
05 8 156 5, | Feb. 25, 1879) See A mee pe aa 
219 a Mar. 27, 1879 Nil é _ =- _ 48 Carr. \Oct. 4, 1878) Repairing air cock.. ‘7 es Se 
220 Re Apl 25, 1879 Nil _ ~< _ | Truck Mar. 6, 1879/One brass cock for air tube 10 $8 3005 — 
221 2 28° 1379 Nil as = = | Mar. 24, 1879/4ft. Oin. hose pipe .. +050009 — 
209 4 : 1879 Nil is = _- | \Mar. 24, 1879|Two bends Sin. by 3in. by fin... jo onjo 2q — 
i «4 May 7, 1879 Nil — — — | | : 012 7 
224| | I May 26, 1879 Nil - in - | 60] ,,  {Oct. 1, 1878\Dec. 18, 1878] One brass (cock) loogoig — 
225) 4, |May 26, 1879 Nil = ig és |April 22,1879] Repaired air cock .. — [old — 
226 os May 26, 1879 Nil oe = oé — i a | ——— 1 2 9 
—). # May 26,1 879 en oo we is Bs _ — _ 73 a Nov. 16, 1878/Two hose pipe clips +0 06003) — 
232) Apl. 18, 1879 May 21, 1879/One block-hanger .. oe es 004004 — | |—=— } 009 
0 0 8 || 103} ,, \ \Deo, 14, 1878) Nil ie eg a GA 
233} ,, [June 17,1879 1 ae er ei eA 112} ” ‘Dec. 14,1878) ee omeretre= ee Se 
234 =, ~~: | June 17,1879 1 Se re Cale, _ ~= ae 130} 4, /April 18,1879!One hose pipeclip.. .. 1... -/0 08006 — 
235 * June 17,1879 ‘ . ° _ — — \ 008 
4 Pas. van} Dec. 20, 1878 Dee. 31, 1878 Ex amining brake work . = oo03 — 131 “ \Oct. 29, 1878/Two clips, one I.R. washer air taprepaired,|)0 0 7}6 0 8 — 
| | —_—_——. 00 8 | | Dec. 19, 1878] Air tubes repaired and cock ground .. ef ozs — 
OT Nov. 12, 1878 One push-rod straightened * | — oll; — | | |June 24,1879/One brass cock for air tube -| o2a013 — 
| Dec. 13, 1878! Repairing connectin, oo o22a — | —|- 074 
| Jan. 2, 1879/One bl soul congureprelguacnntt onelever guide 0916086 — 49 | Corp. Oct. 30, 1878 Nil ‘ . _ _~ - 
| Feb. 8, 1879/Two clips, one I.R. washer... o07T00 5 — 50 | Van. Oet. 30, 1878 Nil ° . —_ a _ 
| Feb. ly, 1879 One lever guide |O16 — —_ 21016, —,, Oct. £0, 1878. Nil ‘ _ - _ 
Feb. 14, =a New piston spring atid examining valve 1.10960 5n] — 21017) ig Oct. 30, 1878 Nov. 21, 1878|Two Hose pipe clips oo0g003) — 
170 — 009 
Vv ” Dec. 11, 1878! Repairing truss rod ee “ oe | — o1li— sous! Meat Feb. 27, 1879|One I.R. washer for hose pipe . -1001003 — 
| —_ 011 | Van. | June 20,1879 Two clips, one I.R. washer se -}/0 0 7700 5 — 
20 » May 7, 1879 Pistons drawn out and connections repaired] - - o12 — 014 
} ee 0 1 2 || 21034) ,, |May 17, 1879 | Nil : _ _ _ 
24 a Mar. 11,1879 Triple valve tested and brake work ined} — o48s — 21035, ,, May 17, 1879 | Nil # _ _ — 
0 4 8 || 21049 |) = |May 17, 1879 oT ree oa Es & 
32 a Nov, 3% 1878 Two clips, one IL.R, washer... oe -f}907008 — 21106), May 17, 1879 it ae we _ _ - 
Nov. 2 ,1878/One lever guide. }0 16 — - 21146, ,, May 17, 187¥ |Nil P _ _ - 
Nov. nn’ 1878) Air gauge and hose ‘pipe Fepatred Xs - |\043 — 21148, ,, May 17, 1879 ro —_ _ _ 
Jan, 22, 1879'One cylinder body ae 3 0| = = 21152|_—i,. May 17, 1879 |Nil - -- - 
Jan. 22, 1879, One cylinder cover . {026 — _ 21174 =, Mar. 1, 1879! muisine hose pipe coupling . _ o0o4 — 
Jan, 22, Bri eng two glands, one I.R. washer .}0 0 1) — - —— 004 
Jan. 22, 1879/Two Ferules and one block eee 4K |00607h — 21191), May 17, 1879 i — - — 
Apl 25, 1879, Examining valve .. | o— oo; — 21192) ,, May 17, 1879 Nil e — -/i<- 
| 23 7 || 23429 |) Nov. 14, ists Repairin centre tube couplings . ae tS Se ee 
87 Pp May 7, seh 1053 piston connection .. a o1lz010 — Nov. 29, isis One nut for coupling end ° ee oo20068 — 
022 H jou? 
re ee Oct, 1, 1878 Repaired stem of guard valve . —- jo08 — 23447, ,,  |May 17, 1879 len fo de ai. 
Dee. 20, 1878 Piston cylinder cover and gearing required| 23450, \Feb, 18, 1879/One I. R. washer for hose pipe .. /09 01003 — 
push rods shortened. . -—- j127y — oe ae e 04 
me | 17151121 1 9—— 
| | £'38 17 8 



































Nore.—Those with dates in column filled up, were fitted during these nine months; those without dates were fitted prior to 1st October, 1878. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Vater den Li 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tsae Witmer and Rocers News Company, 
$1, Beekman-street. 











*,* Next week a Double Number of THE ENGINEER will be pub- 
lished containing the Index to the Forty-seventh Volume. The 
Index will include a Complete Classified List of Applications 
for and Grants of Patents during the past six months, Price of 
the Double Number, 1s. 





TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,.* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. G. M.—Jf prior to the date of the patent you have done in a public manner 
what the patentee does, you will not infringe. 

N. B.—Knight's “ Practical Dictionary of Mechanics,” now being published 
in parts by Cassell, Petter, and Galpin, will probably anawer your purpose, 

W. P.—A temperature of about 118 deg, to 120 deg. for your condenser will 
do very well, We could nt say whether silk would or would not be stained 
unless we knew something of the nature of the boiler composition to which 
Ou er. 

we velocity of about 20ft per second is the highest at which spur 
gearing can be trusted to work well. We are not surprised to hear that 
wheels running at 37ft. per second cause trouble. When high speeds must 
be adopted, the pitch should be small and the wheel wide, and as little play 
as possible should be allowed between the teeth. Bevery possible expedient 
should be adopted to avoid back lash, and to this end siaall fly-wheels may 
often be put on long shafts with great advantage, as they prevent that 
whipping and springing which takes place when the load is heavy, the 
engine slow-speeded, and the shafting rather weak. Speeds impossible under 
some circumstances can be readily maintained under others with perfect 
safety under proper conditions. 








OSCILLATING-CYLINDER ENGINES AT JALOVAH, ASIA MINOR‘ 
(To the Editor of The Engineer.) 

Sirn,—Can any of your readers supply me with the name and addres® 
of the makers of a pair of oscillating condensing engines, 20in. cylinders, 
80in, stroke, that were supplied to Dr. Sariell for Le ey a At ae 
at Jalovah, in Asia Minor, some ten or twelve years since ? «Ve & 
Constantinople, July 7th. 





A PROBLEM IN ROTATION. 
(To the Bditor of The Engineer.) 


of your readers assist 
ormulw required below ? 
A body of a known weight W rigidly 
attached to and revolving about the 
centre C in «a vertical plane, falls by 
gravity from a state of rest at A in the 
position shown, and swinging round the 
circle returns to rest at A. Required 
formule which will give the velocity V 
and the centrifugal force F of the weight 
W when it is at any point P in the 
circumference of the circle or path of revo- 
lution ? 

July 7th. 


Sir,—Can an 
me with the 


i DeR %, 
bh 
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SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number). . - £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be . Tar Enoineer is registered for transmission abroad. 

Cloth Cases for binding Tuk Enxotneer Volume, price 2s. 6d. each. 

The following Volumes of Tus ENnoineer can be had, price 188. each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER can be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subservders paying in advance at the 
following rates will receive Tak Enoineer weekly and post-free. Sub- 
ae sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, f preferred at increased 
rates, 


Remittance by Post-office Order. — A’ Papu, Sek, British 
, Deni 


ustralia, 
Columbia, British Guiana, Canada, ae of Good Hoy mark, Egypt, 
Paris only), Germany, Gibraltar, India, , Japan, alta, 
Natal, Netherlands, NewBrunswick, Newfoundland, New South Wales, 
New Zealand, Po: , Roumania, Switzerland, Tasmania, 


, Portugal, Turkey, 
United States, West Coast of Africa, West Indies, China vid South 


ampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 

and — reece, Ionian Islands, Norway, 4 

per ye wy Sweden, £1 16s, Chili, Borneo, and Java, £258. India, 


5s. Od. 
ADVERTISEMENTS. 

*«* The charge for Advertisements of four lines and under is three shillings 
for two lines afterwards one shilling and si. s odd lines are 
charged one shilling. The line a seven . When an adver- 
tieenent mensures @n inch or more the charge is ten shillings inch, Ali 
single advertisements from the country must be i stamps in 
payment, Alternate advertisements will be inserted with u 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx o’cLock on TuurspDay EvENING iN EACH WEEK. 


“7 relating to Advertisements and the Publishing Department of the 
“paper are to b adidresed to the Publisher, ‘Mr. George Leopold Miche, all 
letters to bc addressed to the Editor of Tux Enoinesr, 163, Strand. 
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THE MYSTERIOUS IN BOILER EXPLOSIONS, 

THERE is beyond question an element of myste 
attending certain boiler explosions. At one time all 
explosions of boilers save those which obviously resulted 
from shortness of water or extensive corrosion of plates, 
were regarded as mysterious and remarkable. Theories 
have been formed almost without number to account for 
their occurrence—in a word, to solve the mystery. 
The spheroidal theory of Boutigny d’Evreux may be 
ci as an example. When water is drop on 
a hot plate it assumes the spheroidal condition, runs 
about in drops, and evaporates slowly. The drops 





are really not in contact with the plate at the time, 
each drop being enveloped in an atmosphere of its own 
vapour. When the plate cools the water touches it and 
flashes into steam. It was re a0 that under certain 
circumstances water assumed the spheroidal condition in 
normal steam generators, and that a great development 
of steam ensued when the furnace plates cooled a little ; 
so much steam being made thus in a few seconds that the 
boiler burst. This idea is now well known to be falla- 
cious. Another theory was that if a boiler was heated 
red hot and cold water pumped in it would infallibly 
explode; this is obviously the tail end of the 
spheroidal theory. Inasmuch as the specific heat of 
iron is but one-ninth that of water, in round numbers, 
it follows that nine pounds of iron heated to about 
1500 deg. must give up their heat to make one pound 
of steam; and it has never yet been shown how 
enough red-hot iron could be present in a boiler to cause 
a development of steam with which the safety valve 
could not deal. Many experiments have been carried 
out to test the point, with negative results as far as explo- 
sions are concerned. ‘he electrical theory was broached. 
What this meant we never understood, nor did we ever 
meet any one who did. One gentleman promised to pre- 
vent all explosions from this cause by encasing every 
boiler in thin sheet copper. Another proposed to fit 
conducting wires to put boilers in communication with 


the earth. The notion that water was decomposed into | pe 


oxygen and hydrogen, and subsequently recomposed with 
a terrible pas tor kept its ground fora long time. We 
believe we may say that no engineer possessing a mode- 
rate knowledge of chemistry holds such a theory now. 
The inspecting engineers of the various boiler insurance 
and assurance companies were the first to place the whole 
subjectona sound footing. Theyshowedasa result of their 
experience that boilers burst because they were too weak 
to withstand the strains brought on them by the internal 
pressure. They proved that in the vast majority 
of cases furrowing, and grooving, and corrosion in 
all their multifarious forms, were the agents operating 
to bring about boiler explosions, oa they carried 
back such catastrophes from the regions of romance 
to those of everyday life. There is some reason, how- 
ever, to fear that these gentlemen have gone a little 
too far ;.and that by assigning all boiler explosions to one 
cause they are doing harm and stopping inquiry into 
certain secrets of nature about which we do not know 
quite so much as is desirable. 

That by far the larger number of explosions which 
occur every year in England are due to weakness of the 
boilers which give way, either congenital or acquired, we 
should be the fast to dispute. But it is equally indisput- 
able that events take place now and then which quite 
ps all conclusions based on the idea that explosions 
always take place because a boiler is too weak to 
withstand normal strains, 
apparently contradict much that sound scientific 
authorities teach. Thus, for example, although the 
entrance of cold water into a red-hot boiler ought not 
cause an explosion, yet there is one case at least on record 
in which, on a pail of cold water being poured suddenly 
into a red-hot kitchen boiler, a must violent and disastrous 
explosion took place. The weight of metal engaged here 
was, however, very great as compared with that of the 
water. It is also shown that explosions have ensued 
when water was pumped into plain cylindrical externally 
fired boilers, which had been allowed to run short. On 
the other hand, boilers patched and re-patched, and 
seemingly worthless, have by the hundred done their 
duty for years without a catastrophe, while boilers as well 
made as possible, and in excellent condition—nearly new 
in fact, have exploded with disastrous results. So long 
as furrowing and corrosion are present it is easy to account 
for the failure of a boiler. It is when explosions of 
strong boilers occur that inspectors are at fault, differ- 
ences of opinion arise, and we become enveloped in an 
atmosphere of mystery out of which it is difficult to find 
the path which leads to certainty. Two notable examples 
of this have been recently recorded in our columns, one 
is the Coltness explosion, when six boilers eut of ten flew 
away at once like a covey of birds, the otheris the Kersley 
explosion, when one boiler out of eight burst, leaving 
the rest intact. As regards the Coltness explosion that, 
as is well known, has been explained by Mr. Fletcher on 
the theory that one boiler which exploded first had 
the steam exit pipe plugged up, and consequently 
gave way from a sheer accumulation of pressure. 

e cannot find that one tittle of definite evidence 
was adduced to show that any such plugging took 

lace. Mr. Fletcher is, no doubt, satisfied pe point, 

ut we are not. In fact his theory is based on pure assump- 
tion. But granting that he was right, how are we to account 
forthe explosion of theremaining five boilers? Oneexplana- 
tion is that the boilers were bedded so close that they 
rested against each other, and that each boiler as it gave 
way staved in the side of the next one toit. To make 
this an — cause of explosion, it must be assumed 
that the sudden reduction of pressure on the outrush 
of steam through the side of the broken boiler caused so 
large a portion of the contained water to flash into steam, 
that the boiler flew into pieces before the steam so pro- 
duced could escape. But it is well known that the 
Coltness boilers were strong enough to stand a pressure 
of 300 lb. on the square inch, and it is difficult if not 
impossible to see how steam of any pressure like this 
could be produced. Only as much water would be con- 
verted into steam as would suffice to restore the pressure 
in the boiler to something less than what it was before 
the rent took place. To assume anything else is also to 
assume that once the process of flashing is established it 
will go ou regardless of the pressure set up. This is a 
very important assumption; nay, more, it is a com- 
plete begging of the question. If it can be shown 
conclusively that the stored-up energy in a boiler can all 
be expended in flashing water intosteam, if flashing is once 
fairly set up, without any consideration for the accumula- 
tion of that pressure which is inimical to the operation of 


and these said events 





the flashing function, then we are face to face with a new 
physical law which would clear away much mystery, and 
set boiler explosions, like that at Coltness, in a totally 
new light. It isa notorious fact that a great many explo- 
sions take place just when an engine is started. If we 
may assume that the sudden reduction of pressure sets up 
flashing, and that the process is continued by, if we may 
use the words, its own vis viva, then it is easy to under- 
stand why a sudden reduction in pressure may cause an 
explosion ; but until some definite statement of facts is 
available, we must hold this idea to be pure, little-sup- 
ported, theory, and nothing else. If we are asked, how, if 
we reject the theories of Mr. Fletcher and others, we 
explain the Coltness explosion, we reply that we cannot 


| explain it, because there is not sufficient evidence avail- 


able on which to base an opinion. 


In the Kersley explosion we have a boiler, insured, 
carefully looked after, and apparently sound, going to 
pieces without having giving warning in the way of 
leakage. Here again we find boiler inspectors dealing 
largely in pure assumption. Mr. Hiller, the engineer of 
the National Insurance Company, took it for granted that 
an elbow pipe was broken off and let the water run out. 
But there is not a scrap of evidence that a cast iron 
ipe was broken as supposed. Mr. Baldwin, another 

iler inspecting engineer, holds that Mr. Hiller is quite 
wrong, and that the boiler burst because the plates hai 
come weakened by age; that they had “ lost their 
nature,” to use a word well known among iron makers. 
But even Mr. Baldwin finds all the plates he tested so 
strong that the boiler should have withstood on the 
lowest calculation double the pressure at which it was 
worked. It is to be presumed that the inspecting engineers 
of boiler insurance companies are the greatest authorities 
in existence on all that pertains to the life and death of 
steam generators. When we find any one of these gentle- 
men unable to form any opinion concerning certain 
catastrophes, which is not flatly contradicted by 
a professional brother, it would be folly to deny 
that there are mysterious boiler explosions—that 
is to say, explosions which occur from some cause 
or causes unascertainable. That we shall always 
remain in our present ignorance is very improbable. But 
we venture to think that the solution of our difficnities 
will come, not from the boiler-maker or the engineer, but 
from an elaborate process of physical research into the 
laws which govern the generation and evolution from 
heated liquids of their steams or vapours. Many sug- 
gestive phenomena have been recorded which might serve 
to direct an inquirer. For example, the behaviour of 
water heated under oil is, as shown by Dr. Frost many 
"a ago, very curious and oe Again, water may 

ve its boiling point altered by various conditions other 
than those of pressure. It is not too much to say that 
although the more prominent aspects of evaporation and 
ebullition have been carefully studied, a great deal 
remains to be learned concerning the real nature of pro- 
cesses about which men speak all the more glibly the less 
they really know. 


BRAKE TRIALS ON THE NORTH-EASTERN RAILWAY. 


For a considerable period Mr. Harrison, engineer-in- 
chief of the North-Eastern Railway, conducted experi- 
ments with the Westinghouse automatic brake on the 
line of which he has charge. As he acquired experience 
in its use, and obtained the reports of his subordinate 
officers, and of drivers and guards, he detected certain 
phenomena in its working which he considered to require 
amendment. He corresponded with Mr. Westinghouse 
on the subject, suggested improvements in matters of 
detail, and pointed out new conditions to be fulfilied_by 
the brake. Mr. Westinghouse in all cases met Mr. 
Harrison’s wishes until that gentleman pronounced him- 
self completely satisfied. On the 14th and 15th inst. 
experiments were carried out by Captain Galton 
with a train made up of an engine and tender, 
two ordinary vans, six composite and seven third- 
class coaches, and the now well-known Brighton 
experimental van. The train was fitted through- 
out with the automatic brake in its most recent form. 
The trials took place on the line from York to Harrogate, 
and on the first day two runs out and two home were 
made; on the second day one run out and one home suf- 
ficed to complete the experiments so far as work on the 
line was concerned. On the return of the train to York eight 
more coaches were added, bringing the number up to 
twenty-four ; and with this long train standing in a 
siding further experiments were made to ascertain the 
time expended in putting on the brake on various 
carriages in different parts of the train. On both days 
many of the principal engineers in this kingdom and 
France, Belgium, and Switzerland, were present ; and we 
were pleased to find the Board of Trade fully repre- 
sented. Among those present may be named—Major 
Marindin, R.E., Government inspector; Mr. Farrar, of 
the Board of Trade ; Mr. Tennant, M.P.; Col. Beaumont, 
M.P.; Mr. Cockshott, Great Northern Railway ; Mr. W. 
Dean, and Mr. Joseph Holden, Great Western Railway ; 
Mr. H. Footner, | eae and North-Western ; Mr. 

Jones, Highland Railway; Mr. D. Drummond, North 
British Railway ; Mr. Massey Bromley, Great Eastern 
Railway; Mr. G. Armstrong, Great Western Railway ; 
Mr. J. Kitson, Leeds ; Mr. W. R. Hunter, Newcastle ; 
Mr. Allport, Midland Railway ; Mr. Tomlinson, of the 
Metropolitan; Mr. Needham, Midland; Mr. Griersen, 
general manager, Great Western Railway; Mr. Mac- 
donald, Great Southern and Western, Ireland ; Sir H. 
W. Tyler; Mr. Stirling, locomotive en Great 
Northern Railway; M. Vetillart, Western Railway, 
France ; M. ron, a well-known Swiss engineer ; 
and Mr. Westinghouse, Mr. Simonds, Mr. Gormley, Mr. 
Gutch, Mr. Kapteyn, and Mr. Bridge, as representing 
the Westinghouse Brake Company. Mr. T. E. Harrison, 
chief engineer; Mr. H. Tennant, general manager ; Mr. 
Welburn, district passenger superintendent ; Mr. C. N. 
Wilkinsun, secretary ; and Mr. J. A. Haswell, assistant 
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locomotive superintendent, of the North-Eastern Railway, | being in use ; five stops were made. A, similiar series | struction, namely, a single solid plate, a sandwich of 
were present. of experiments, D, was repeated, but without friction | two plates with wooden backing between, and of a mixed 


The mode of action of the Westinzhouse automatic 
brake is now so well understood that it is hardly neces- 
sary to explain it. It may be convenient, however, to a 
few of our readers if we state that under each carriage 
is fixed a small cylindrical wrought iron reservoir, in 
which is stored air compressed to from 30 lb. to 100 lb. 
on the soap inch by a pump on the engine. The air is 
delivered to these reservoirs through a peculiar valve, 
known as the “triple valve.” So long as the pressure is 
maintained in the main leading from a large reservoir on 
the engine to all the subsidiary reservoirs no air can 
escape from these last. The moment, however, air is 
discharged from the main by the turning of a suitable 
cock, or by the breaking of a pipe or tae slipping of a 
hose, the pressure within the subsidiary reservoirs over- 
comes the resistance of the triple valve, which falls and 
admits air from the reservoirs into the brake cylinders, 
and the blocks are then applied to the wheels. On 
restoring the pressure in the mains the triple valve rises, 
opens an exhaust port, and suffers the air to escape from 
the brake cylinders. The brake blocks then leave the 
wheels, and the operation of recharging the subsidiary 
reservoirs begins again. The train of which we are 
speaking was fitted throughout with a new triple 
valve, which appears to be free from every defect which 
existed in the old valve. We shall illustrate the new 
valve in an early impression. It will for the moment 
suffice to state some of the points in which it is better 
than its predecessor. A cup is provided in which dirt 
and grease are collected from the air before it reaches 
the valve. The casing of the valve is made of cast iron 
bushed with brass, instead of being entirely of brass. 
Instead of the valve being hung, so to speak, from the 
main pipes, it is bolted securely to the carriage frame. 
Tn the old valve, when inspection was necessary, the valve 
’ had to be taken off the carriage, put in a vice, and a large 
screw cap removed with a special spanner; very often 
the brass was distorted by being squeezed too hard. In 
the new valve a couple of bolts and nuts secure the cap. 
The whole internal organisation of the valve has been 
simplified, and there is no real complication about the 
apparatus. Ina word the triple valve has been made 
simple and strong, and has ceased to be a somewhat 
delicate, albeit ingenious, piece of mechanism. Further- 
more Mr. Westinghouse has devised an entirely new 
coupling for the hose pipes, which is so made that 
the necessity for turning cocks at the end of the car- 
riages to prevent the brake from going on automatically 
when a train is being re-made up, is entirely avoided; of 
this coupling we shall publish drawings. Hitherto but 
one gauge has been met showing the driver the pressure 
of air in the principal reservoir. Now a second gauge 
is attached to show what the pressure is in the main 

ipe, which is always less than that in the reservoir. 
The construction of the triple valves is such that by 
regulating the pressure in the main the brake blocks 
may be applied with very small force when an ordinary 
gentle station stop is required, while a sudden and total 
fall of pressure in the main, easily brought about in case 
of emergency, applies the brakes like lightning with full 
force. The experimental train was fitted throughout 
with friction valves—that is to say, valves which auto- 
matically prevent the augmentation of pressure in the 
brake cylinders to such a point that the wheels will 
skid. A complete illustrated description of these valves, 
with an explanation of the theory of their action, 
has already been published in our pages. To the 
donkey air pump is fitted a very simple little device, 
which renders it impossible for the engine-driver to 
get too much pressure in his reservoir, the pump 
stopping of itself as soon as the required tension has been 
given to the air. This last arrangement was specially 
suggested by Mr. Harrison. The same engine is employed 
in conducting different classes of traffic. One day it will 
have to deal with six coaches on a branch line, while the 
next it may have to take a parliamentary train, consisting 
of nineteen or twenty vehicles to its destination. A 
pressure of 301b. or 40lb. may suffice in the first case, 
while 100 lb. might be desirable in the latter. By setting 
the regulator, by turning a screw, at the outset, the proper 
pressure for any given class of work can be determined, 
and the pump will then require no further attention from 
the driver. It will be seen that all these improvements 
in detail give more facility for using the brake, although 
they may add very little to its efficiency as a train 
stopper. It is worth notice that the fact of the new 
triple valve permitting the force with which the brake 
blocks are applied to be regulated with the utmost 
nicety from the foot-plate, has in a great measure done 
away with the necessity for friction valves, which 
although they no doubt do good service, yet appear to be 
unnecessary improvements when the engine-driver is 
entirely prevented from skiding his wheels by the pres- 
sure regulator on the foot-plate. 

The experimental train was drawn by a fine North- 
Eastern express engine, with inside cylinders 17in. by 
24in., and four-coupled 7ft. drivers. The slide valves 
have, however, a lap of no less than 1}in., and this made 
the engine very sluggish in getting away with the train— 
an objectionable feature in a locomotive used for brake 
trials, though not a defect in an engine intended for long 
runs. The total weight of the engine is as nearly as pos- 
sible 39 tons, of which the leading wheels—unbraked— 
carried 12 tons 12 cwt.1 qr. ‘The six-wheeled tender 
weighs full 29 tons 15 ewt. The total weight of the train 
was 207 tons 19 ewt. 3 qr., while the weight on the braked 
wheels was 195 tons 7 cwt. 2 qr., or, approximately, 93°7 
per cent. of the whole. The experiments were divided 
into threesets. In the first set four experiments, A, were 
made with varying pressures in the main pipe, with the 
friction valves in action. Three similar experiments, B, 
but without friction valves, were made. The second set 
of experiments, C, was intended to show what the 
engineman could do when he used his best endeavours 
to bring his train to a dead stop, the friction valves 





valves. In the third set of experiments, E, the whole 
train was slipped from the engine, the friction valves being 
in use; four experiments were made. A similar series of 
experiments, F', was repeated, but without friction valves. 
The whole of the results obtained are given in the table 
on page 51. It will be seen from this that some of 
the stops are among the very best ever mude. For 
example, take No. 7. Here the train when running at 59 
miles an hour was stopped dead in a distance of 315 
ey and 21 seconds, the total retarding force in tons 

ing 12°3 per cent. of the weight of the tram. We may 
add that the velocity was measured by no fewer than four 
indicators, two of Stroudley’s and one of Westinghouse's 
in the van, and one of Stroudley’son the engine. The slip 
stop gave even better results, because the train without 
the engine had 100 per cent. of its weight fitted with 
brakes. Thus in No. 13, speed 50 miles an hour, a stop 
was effected in 173 yards and 13°25 seconds, the retarding 
force being 16 per cent. of the weight of the train. An 
examination of the table will show that, as might be 
expected, with the lower pressures of air the friction 
valves were of little use ; with the higher pressures they 
proved of service. For example, the 21st stop, made at 
59°5 miles an hour, with an air pressure of 811b., gave 
19 per cent. of retarding force, the highest result obtained. 

The experiments made to ascertain the time expended 
in applying the brake, will, it is to be hoped, set at rest 
for ever the doubts which have been expressed on this 
subject. They were carefully carried out by Captain 
Galton, in the presence of Major Marindin, Mr. Farrar, 
and many others. The results are given in the table, 
page 51. But 3} seconds were needed to put the brake full 
on in the last carriage of a train of twenty-four, the brake 
being applied on the engine. It must be remembered 
that electricity was employed throughout with the utmost 
success to establish communications, The van bein, 
placed at the end of the train, and the clock being woun 
up, a signal was sent to the engine. As soon as this was 
received the handle of the brake cock was turned sharply, 
electrical contact was established at the same moment, 
and the apparatus in the van was started, recording on 
the drums the exact time of application. We have 
reproduced the diagrams in another page. 


it. na naaT evra, 
CLEVELAND IRON OUTPUT. 

Tue authentic statistics of the production of iron in Cleve- 
land for the first half of the present year show to what extent 
the output has been affected not only by the strike of the 
Durham miners, but also by the efforts to bring down the 
production to the level of the consumption, It appears from 
a tabulation of the monthly returns that during the first six 
months of 1878 the production of iron of ail kinds in the 
Cleveland district was 1,022,220 tons, whilst in the first six 
months of the present year the production was only 817,546 
tons, or 204,000 tons less than in the corresponding half of 
last year. The decrease, at the rate of about 20 per cent., is 
the largest experienced, and the rate of production is lower 
than it has been for many years. The greatest falling off was 
in May—owing to the strike—when a reduction of 58,000 tons 
in the output was marked; in other months the fall has 
varied from 14,000 tons to 35,000 tons. The falling off has 
been most experienced, as might have been anticipated, in 
the production of iron from Cleveland ironstone—whieh 
amounts to about nine-tenths of the total. As one of the 
results of this very serious lessening of the output of iron it 
may be said that the stocks of iron in store and in the hands 
of the makers have fallen over 40,000 tons during the half- 
year, and are now rather under 296,000 tons. At the present 
time the reduction appears to be still in progress, and it is 
one of the most hopeful of the signs in regard to the northern 
iron trade at present. 


THE STEPHENSON MEMORIAL HALL. 


CHESTERFIELD, the city of the twisted spire, has been hold- 
ing high holiday this week. The Stephenson Memorial Hall, 
the first stone of which was laid by the Marquis of Hart- 
ington on the 17th October, 1877, has at length been com- 
pleted, and was formally opened by the Duke of Devonshire 
on Monday, with mete 7 olin 5 ceremony. Mr. Charles Binns, 
who knew Stephenson intimately, Professor Stuart, of Cam- 
bridge, Mr. J. Storr Smith, Sheepbridge, and others took part 
in the proceedings. The total cost of the building, including 
land, is about £13,100, of which £7000 was subscribed prior 
to the opening. Additional subscriptions have since been 
received, and the debt considerably decreased. The building 
is Gothic in style, and occupies a position at the head of 
Corporation-street, within sight of Tapton House, in which 
George Stephenson = the evening of his life. The house 
is now oceupied by Mr. Charles Markham, managing director 
of the Staveley Works. Stephenson’s remains are interred 
in the burial ground of Holy Trinity Church, not far from 
the place where now stands the institution erected to his 
memory. The building will be used for the meetings of the 
Mining, Civil, and Mechanical Engineers’ Institute, the 
Mechanics’ Institution, the Technical Education Classes, the 
Working Men’s Club, and other kindred institutions. Its 
erection has been largely due to the exertions of gentlemen 
connected with the Gnstitute of Engineers, and as it now 
stands Chesterfield has certainly devoted the most attractive 
building within its bowndaries to the honour of “the greatest 
of the Seongen.” 








LITERATURE. 


Professional Papers of the Corps of Royal Engineers ; Royal 
Pngineer Institute Occasional Papers. Vol. I1., 1878. 
Printed for the Royal Engineer Institute, at the 8. M. E. 
Chatham. 

THE first paper in this volume is a translation by Lieut.- 

Col. Magnay, R.E., of a paper by Cavaliere Giov. Bettolo, 

lieutenant Tealian Royal Navy, giving an account, accom- 

panied by some remarks, of experimental firing at the 
ranges of Muggiano, Spezia, extracted from the report 
of the special commission appointed in 1876 to report 
upon the experimental | at the ranges of Muggiano, 

Spezia, against targets of 55 centimetres, or 212in. 

ese targets were of three principal varieties of con- 








backing of timber and cast iron blocks, e materials 
of the plates, whether of steel or wrought iron, were 
furnished by different makers, Messrs, Brown and 
Cammell, of Sheffield; Schneider, of Creusot; and M. 
Marrel. The plates or targets differed in the modes of 
applying the fastenings, and all were fired at by 10in. 
and by the 100-ton guns. The results are given in these 
extracts with much minuteness. We shall not, how- 
ever, occupy space by making any extracts from the 
results, which have been already fully dealt with in our 
columns. Almost the sole point of novelty or interest 
was that solid plates of so great a thickness as 214in, 
had not panes: so far as our information goes, been 
actually broken into pieces by projectiles. None of the 
phenomena noticed, and here put formally upon record, 
are of such a character as might not have been readily 
inferred by correct reasoning upon the effects of firing at 
less massive plates, and with projectiles of much less 
weight and calibre. An attempt is made to arrive at 
formule expressive of the resisting power of these massive 
targets, to which manifestly the formule of Noble are 
inapplicable, but which are based on such insufficient 
experimental data, that we cannot but view them as 
wholly unreliable. The observations made on the 
results of the firing and certain of the remarks thereon, 
seem to us to have emanated from someone but little 
acquainted with the qualities of iron and steel in large 
masses, or with methods of manufacture. For example, 
these immense lumps of iron were necessarily produced 
by welding together thinner slabs of the metal, whether 
by hammering or rolling. The fractures produced by the 
stroke of the shot being nearly transverse to the face of the 
target, and to these planes of welding, ef course showed 
the latter with more or less distinctness after fracture, 
and the number and distances apart of these, sometimes 
amounting to three or four in all, from the face of the 
target and from each other, are given with much 
minuteness, and we are left to infer that each welding 
plane may or must not be more or less inferior in cohe- 
sive and resisting power to other parts of the metal 
of the target; but no attempt seems to have 
been made to institute any experimental inquiry 
as to whether or not this assumption is correct at 
all, and if so, to what extent the metal at these 
welding planes offers less resistance than that of 
the intermediate parts when exposed either to ten- 
sion or to impact. What then is the use of noting 
minutely the number and position of these planes while 
we remain ignorant of the deterioration, if any, produced 
by them upon the entire target? The experimental 
information possessed by practical civil engineers as to 
the very generally presumed deterioration of iron at 
places where it has been welded, however prudent it 
may be generally to assume some such deterioration, is 
too uncertain both as to its uniform existence and its 
amount to justify any truly scientific deduction being 
drawn from it. 

A paper which follows, by Capt. J. T. Bucknill, R. E. 
on “The Electrical Resistance’ of Conductors at _— 
Temperatures,” is of a speculative character, and adds 
nothing positive or definite to previous knowledge; and 
the following sentence in a letter from Dr. Siemens him- 
self to the author of the paper, which runs as follows :— 
“Samples of platinum wire vary very considerably, both 
in their resistance, and in the influence of temperature 
upon the same,” seems greatly to shake our con- 
fidence in resistance thermometers, upon} which*’Dr. 
Siemens has so long laboured with but little success, and 
to render all attempts to measure temperature by resist- 
ance very untrustworthy. A paper on the'military use 
of railways in India entitled “ A’Précis of the Railway 
Transport Committee, 1876,” very incompletely fulfils 
its title, and is chiefly engaged in ventilating a favourite 

roject of Sir Charles Reid’s for'loading military trains 

rom the end in place of from the sides of the wagons, the 
experimental times of effecting the former being minutely 
given, but in such a manner, and so mixed,up'with more 
or less irrelevant conditions, that we have been unable to 
arrive at any certain conclusion as to whether any or 
what amount of advantage is secured by the one method 
of loading as compared with the other. It may be 
remembered that these two methods of loading and 
unloading military trains, more especially of artillery 
and cavalry, have engaged the attention, a considerable 
time ago, of the Prussian and we believe the Bavarian 
military authorities, as well as the modifications in 
construction of the wagons employed upon the German 
lines of railway, so as best to adapt them to military uses. 

An elaborate paper on, “The Organisation of the 
Imperial Russian Engineers,” is translated from{) the 
German by Captain J. Gore Booth, R.E., and will only 
interest the purely military reader. General Todleben’s 
official account of the investment of Plevna, and of its 
final capture, with that of 40,000 prisoners of war, 
records one of the most brilliant events on the part of 
the Turks, as told by so distinguished a Russian engineer 
officer, but is unsuitable for prolonged notice in our pages, 
as is the case also with the following paper on “The 
Third Battle of Plevna,” translated by Captain G. T. 
Plunkett, R.E., from the Revue Militaire de l Etranger. 

By far the ablest, most important, and interesting paper 
in the volume, is the transcript of a lecture on 
“ Armenia,” delivered at the Royal Engineers’ Institute, 
Chatham, on 11th April, 1878, by Mr. ce, D.C.L,, 
who, though not a military man, deals very ably with the 
military relations of that wild and mountainous country 
and its curiously mixed population, to Russia, Turkey in 
Europe, and in Asia, Persia, and our own Indian empire. 
We have nowhere met with a more thoughtful, lucid, 
and comprehensive account of the region which for ages 
has been known as Armenia, though its ographice! 
bonndaries have always been completely undefined, than 
is to be found in Mr. Bryce’s lecture upon the country 
through which he has personally travelled. This paper 
is, ised, the only one in the volume which redeems the 
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neral dulness and desultory character of its contents. 

he average standard of merit of the publications of the 

Corps of Royal Engineers, as derived from this volume, 
now falls very short of what it maintained in years gone 
by when Generals Harry D. Jones, Pasley,and other supe- 
rior officers of the corps were alive and active in its 
service. The scarcity of matter worthy of publication 
may be inferred from the admission of an account 
of the demolition, by means of gun-cotton, of an old 
lass-house chimney at Ringsend, near Dublin ; the 
chimney itself being of insignificant height and dimen- 
sions, and nothing whatever worthy of the name of 
science being derivable from its having been overthrown 
by the explosion in separate charges of about 5 |b, of 
gun-cotton. : : 

Sixteen pages are occupied with a paper by Colonel 
Inglis, R.E., containing a rather rambling account, from 
which little of definite value can be gleaned, of experimen- 
tal firing against several variously constructed compound 
targets of iron and steel, sent for trial by the manufacturers 
at Sheffield. We fail to see that the desultory and often 
inconclusive character of these experiments is sufficiently 
accounted for, or at all excused by Colonel Inglis’s ex- 
planation that “in case it should be thought that 
this investigation has at times assumed a somewhat 
desultory character, it may be well to explain that it is 
mainly due to the enterprise of the Sheffield armour- 
plate manufacturers that these trials have been made at 
all. These firms have at their own cost supplied nearly 
all the steel and compound plates which have been ex- 
perimented upon at Shoeburyness during last year and 
this, and it is certainly due to the gentlemen managin 
the works of those firms to say that they have spare 
themselves neither trouble nor expense in following the 
thread of a very intricate inquiry in any direction in 
which there appeared to be the faintest hope of meet- 
ing with any success.” The liberality of the Sheffield 
firms had for its motive the hope of ultimate profit, 
and although the targets may have cost Government 
nothing, the ammunition used and the expenses incurred 
in firing it away were out of the taxpayer’s pocket, and 
in any case, whatever may have been the cost of these 
experiments, and from whatsoever source defrayed, suffi- 
cient thought should have been given beforehand so to 
shape the questions to be asked experimentally of nature 
that her replies should be definite, distinct, and useful. 
The noble maxim of Bacon, “ Prudens questio dimidium 
scientie,” has been too little borne in mind in all the 
cannonading that has taken place since 1854, in which 
hundreds of tons of armour-targets and of projectiles 
have been made mutually destructive. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl —_ ypinions of our 
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BULKHEAD DOORS. 

Sirn,—Referring to my letter of 5th July, the superintendent- 
engineer of the Earl of Durham’s steamers tells me he has just 
returned here with the steamship Ottercap, a vessel built last 
ear, and fitted with the screw and nut for working her bulk- 
ead doors. She put into Brest leaking, and on examination a 
very large hole was found in the bottom, fortunately com- 
municating only with the fore tank, so that, although deeply 
sunk in the water, no further damage occurred. He tells 
me that he tried to close the door while the ship was 
repairing, and although it appeared to have been at least 
as well attended to as such doors generally are or can_ be, 
yet the operation of closing was so retarded by the dust, and the 
corrosion which constantly occurs, that it lasted half an hour. 
The ship’s bottom under the engines was deeply indented by 
striking on the rocks, and he says that had a hole been made in 
the engine-room equal in size to that in the fore hold, it would 
have been lapenthle to have closed the door with the present 
available means before the ship foundered. He has, therefore, 
requested me to alter this door, and fit it in similar manner to 
their steamship Heathpool, the doors of which are closed and 
opened 7 ry improved principle. 


Sunderland, July 5th. Cuas. R, Sivey. 


STEAM PUMPS AT THE KILBURN SHOW. 

Srr,—As I notice in your article on the Kilburn Show two old 
designs of mine under new names, I trust you will allow me, 
through your columns, to make good my claim to them. I allude 
to the ‘‘ Caledonian Engine ” and the “ Reliable Pump.” With 
regard to the engine, I made several of this design six years ago, 
and have continued to use the same design ever since. The form 
of bed-plate is nearly the same, and the method of boring the 
guides and turning the end of the bed-plate to receive the cylinder 
is identical. 

I may mention in support of your commendation of the desi; 
that one of these engines, 6in. cylinder, 9in. stroke, has run for 
three years against a load of 26-horse power with practically no 
repairs, 

ow for the pump. Ten years ago I constructed one which fits 
the description you give of the “Reliable” in every point, 
reversing gear and all. This particular pump is now, or was very 
lately, in the store of the Stockton Corporation Gas Company. 
Only one more was made to this design, and it was put to feed a 
locomotive boiler at 1201b. pressure, when the defects of the 
piston valve were speedily shown, for it was utterly impossible 
to keep it tight. But the advantages of a mechanically moved 
valve were so obvious even in these imperfect examples that 
ss could not lightly give it up, and after much experiment I 
determined to adopt the form of slide valve patented by me 
in October, 1873. ‘To show the difference in result caused by this 
apparently slight difference in construction, one from the latter 
design has worked three years against 1401b. pressure, and is 
almost as good as the day it was made, while another has run three 
and three-quarter years night and day, is still runningand has never 
ada pump cover off. In claiming to have originated these two 
designs I wish to state that I believe them both to have been inde 
pe a by the parties who have renamed them, but 
with regard to the ne I do think that Messrs. Evans have no 
right to put themselves forward as the inventors, when I took the 
trouble to ba to a representative of theirs three years ago the 
very facts I have just stated. Rosert James WorrTH. 
31, Cecil-street, Stockton-on-Tees, July 16th. 





Sr —J; : Ls 
the * n Se review of our rotary pump, exhibited at 


yal Show, you speak of ‘“‘one defect which, under 
special conditions, might cause some inconvenience, due to the 
fact that, if the pump is sto at one particular point in its 
rotation, the suction and delivery will become emptied of its 
contents, and this will necessitate charging the pump before it 


umped that all the pipes and pump shall be emptied of its con- 
thy ooh a ek Wheee, however, such is not 
—- ump is constructed so that on ng it remains 
fu y cnagele e had at the Show one of kind at work, 
and neither ey er charging before starting. The air vessel is 
not necessary for the successful working of our pump. 
In reviewing the ‘‘ Grindle” pump, you say it “‘ possesses one 
advantage over the ‘ Comet’ in the fact that it is not so liable to 
me jammed.” We beg to say, since you have compared ours 
to the Comet, that we have never yet experienced any sign of 
jamming or choking with ours, although it is y~ for various 
urposes, such as water, oil, sugar, &c., and lastly for pumpi 
| oem pulp, which contains fruit stones and other lum y matter, 
we have do hesitation in saying that for any kind of pumping, 
whether lumpy or thick, the simplicity of our pump must be 
ap goed ed be vai. ks, 5, Fi — AND GOODWIN, 
itechapel Engine Wor! , Fieldgate-street, 
London, July 15th. 


GAS ENGINES AT THE KILBURN SHOW. 
S1r,—In the report appearing in your last number you were 
good enough to ribe briefly my ae ee gas engine for 
small powers ‘‘as a neatly-made engine of very simple type ;” 
but your reporter, seeing I had a strong igniting flame, jumped 
at the conclusion that “‘ the arrangement for igniting the — 
was defective.” Allow me to say that the flame was purposely 
en to withstand the wind, which, as your reporter must 
have been aware, rose very often during the week to the strength 
of a gale, and with rain and hail threatened to overthrow every 
building upon the ground; and further, that as your reporter at 
the time did not know anything of the arrangement for igniting 
the explosive charges, save that he saw a jet, to write such an 


me an injustice, which I am quite sure you will not willingly 
allow. I would remark that, for valid reasons, I pu ly 
abstained from explaining the arrangement to any person. With- 
out going so far as this, you will, perhaps, permit me to say that 
in all gas engines before introduced which ignite by jet two jets 
are used; one is extinguished by every explosion, and must be 
re-lighted, for which purpose the second jet is used. These 
operations take time, and therefore the ber of explosions of 
the charge is limited to from eighty to one hundred per minute. 
With my system I use only one jet, which is not extinguished b 
the explosion of the charge. I am therefore enabled wit 
greater simplicity to not only give an impulse every revolution to 
the crank, but to n 240 or 280 explosions in a minute. In 
my arrangement a single slide valve performs the three several 
functions of regulating the admission of the gn and air, igniting 
the charge, and exhausting the cylinder, which has in all previous 
cases required two, and in some, four valves, with their excentrics, 
rods, and appendages. 

Without going at present further into detail, I am willing to 
leave it to t who understand gas engines, and to others who 
use them, to say if this simplicity is a defect, and must ask you 
to ope insert this next week. F. W. Turner. 

St. Alban’s Ironworks, St. Alban’s, July 12th. 


SMITH’S VERTICAL BOILER. 





opinion for insertion in your widely-circulated journal is doing | ¢ 


power have one chamber only, up to 60-horsé power they have 
two, and 60-horse combustion chambers. 
Access to the remote ehambers is obtained readily the 
flues, which are 14in. diameter, but in the more recent g 
passage is provided through the outer shell with an external door, 
| toavoid the necessity of sending a small bo up the flue. (2) The 
| circulating tubes, to a certain extent like the * Field tube,” have 
| this important difference, viz., the open mouth of the latter 
causes an up current of heated water—the ball with bottom 
openings of the ‘“‘Smith tube,” causes a downward disc of 
th eel, covtiae Ieatecielion’ sak dinties atitad 
us € ly preven ii and s rimin; 

(3) A 4-horse power boiler of this type has Pemyperg Lee 9 tour 

ears, and a tube and ball therefrom was exhibited at our stand, 

t would not become us to attempt to use your columas for the 
insertion of testimonials, or of favourable opinions from users; 
but any of your readers desiring to see such can do so on applica- 
tion, and see one of these boilers—8-horse ee daily 
use at our works. We may, however, doubtless be permitted to 
express our own entire satisfaction with the working of the boiler 
made for us, which is quick in getting steam, economical in use, 
and has never primed since we erected it. 


A. H. Bateman anp Co, 
East Greenwich, 8.E., July 14th. 


OLD IMPLEMENTS AT KILBURN. 


Str,—With the object of assisting to determine the age of 
some of the old implements shown at Kilburn, will you allow me 
to quote from a periodical called Museum Rusticum—London, 
1763-6. The chaff-box — to have been quite a new thing in 
1763, and at vol. i. p. of the above work there is a rough 
sketch and description of the chaff-box of the most primitive 
orm. ‘There is no arrangement for pressing the materials before 
| bringing the knife into operation, and the feed is performed by 

hand. Not only was the machine a novelty, but the idea of 
| cutting up the food of horses and cattle was only just beginning 
i op modification is described in vol, v. p. 
| 1764—and a further improvement is shown in vol. vi. Pp 8—1766 

—but even then the self-acting feed does not appear to be known, 

and the word “chaff,” printed in italics, makes its appearance - 

for the first time. 

The Norwegian harrow appears in vol. v. p. 372 as the “spik 
roller—a most useful implement of husbandry, which has but o! 
late been introduced amongst us.” The date of this communica- 

| tion is 1765, but the editor adds a note to the effect that the 

| implement was used in Yorkshire in 1752, but without the extra 

| pair of rollers to be ye into operation by reversing the frame 

| when conveying the implement along the road. I should remark 

| that a single spiked roller is byt mga not a double one, 

| like the old implement shown at Kilburn. 

| ‘The turnip-cutter appears to have taken its rise about 1766, in 
which year a premium for a machine of the kind was offered by 

| the Society Arts. ‘The question was discussed at some lengt 

| in the Museum, and it was contended that the slicing of turnips 
was not necessary. 

| I cannot help thinking that the Royal Agricultural Society 

| might with advantage have given themselves a little trouble to 

| ascertain the approximate state of the old exhibits, and to 








Sir,—In your notice of Messrs. Greenwell, Tindale, and Co.’s | embody the results in a Page: ge ee catalogue. It is of 


“ Smith's Boiler,” 


ted by us at our stand 431, at the recent | little use to bring together a num 
Royal Show at Kilburn, there are one or two errors that you will | their connection, one with the other, be properly explained, and 
perhaps kindly allow us toset right. (1) These boilers up to12-horse | the points of interest specially indicated. 


r of obsolete machines, unless 
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BRAKE TRIALS, NORTH-EASTERN RAILWAY. 

THE annexed tables explain themselves to a large extent; we 
have referred to them fully at 50. They show the results 
of experiments made between Knaresborough and York, on 
the rogate branch on the 14th and 15th inst. The com rors are 
facsimiles of those taken in the experimental van, to determine 
the time occupied in putting on the brake. The horizontal lines 
mean nothing ; they are obtained by the continuous working of 


the apparatus after the brakes were put on. Had the train been 
| in motion they would have supplied information, because they 

would not have continued horizontal. The brakes go hard on a 

little before the highest point is reached. The height of the 

vertical line measures the | og with which the blocks are applied, 

being used with a suitable constant multiple. The horizontal 
| scale in each diagram shows the time in seconds required te 
| obtain the full pressure. 


First Day, 14th July. 
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Note.—The average brake power of each stop (or retarding 


Time Taken in Setting Brake on Different Parts of a 
Train. 


TRAIN OF TWENTY-FOUR CARRIAGES BESIDES ENGINE AND TENDER. 





Position of 
a. 80 Ib. pressure. 60 Ib. pressure. 80 Ib. pressure. 
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force) is expressed in percentage of the weight of the train. 
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can be started into action again.” If this is a defect it is inten- 


tional on our part, it being absolutely necessary with many things 
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RAILWAY MATTERS. 


A’ the helt-yensiy meeting of the M tan Rail- 
way Company 3 pthe Seen said t Goce. 
carried nearly thirty millions 
Ecos was om incsenes of S0R000. The t-class 


passe 
decreased by 132,000; the second-class 48,000, and the third-class 
increased about 542,000. 


Tue grooveless tramway which we illustrated in our impres- 
sion for the 8th of November last is being laid in Brunswick, 
where it is intended to lay six or seven miles of line on this 
, me It is the only tramway which overcomes the many 
disadvantages conn with the grooved rails in streets, and as 
there are about 70,000 inhabitants, the system will soon be fairly 
tried in ical wo The rails are being made at the Union 
Works, rtmund, Germany, and the cars are being made by 
the Starbuck Company, Birkenhead. 

On the third reading of the Brentford and Isleworth Tramways 
Bill, on Monday, Lord Truro op the measure on the ground 
that the population of the district was insufficient to support it, 
and no such traffic existed as to make it desirable. It was, more- 
over, of such a length—one mile and a few chains—as to render it 
unavailable for any useful purpose, and the road on which it 
was to be constructed was only 24ft. in the broadest part. It 
would be extremely obstructive and inconvenient. The parties 
who objected to its construction had no locus standi, and there- 
fore had been unable to appear against it. He moved that the 
Bill be read a third time that day three months, which was 
agreed to. 

Tue award of the Mansion House Committee’s special prize 
for railway wagons for conveying perishable goods, such as dead 
meat, wre Here announced, two wagons only being in competition. 
The meat for the trial was slaughtered on the night of June 18th, 
and the poultry and rabbits on the morning of the 19th, the whole 
of which the judges saw carefully placed in the res ive vans on 
the afternoon of the 19th. After the journey of these vans to 
Holyhead and back, they were placed in the Kilburn showyard 
until opened on the 28th. After this severe test, they found the 
meat, poultry, and rabbits in good condition, but in the van 
No. 11,847 indications of mould and decay showed itself on the 
beef and pork, and the kidneys of the sheep were slightly 
affected. The vans were again closed, and left untouched until 
the 7th inst., and were then finally examined. here was no 
doubt in the minds of the judges of the superiority, condition, and 
market value of the contents. The average temperature, both on 
transit and when stationary, of the van of the Swansea Wagon 
Company, of Glamo: was 39°3 deg. Fah.; that of the van of 
Colonel W. D’Alton Mann was 49°37 deg. On these considera- 
tions they award the premium of £50 and the gold medal to the 
van of the Swansea Wagon Company, and they recommend that 
a commendation be given to that of Colonel Mann for principles 
of construction and finish. 

Tur Philadelphia and Reading Railroad Company, in the state- 
ment contained in its report for 1878 of locomotives then owned, 
mentions six engines over ay ae years old. these No. 1 
weighs 11°8 tons, was built by Brathwaite and Co., London, ran 
6052 miles last year, and is still at work on the Richmond coal 
wharves; in its forty-one years’ service it has made 310,164 miles. 
No. 2, also from Brathwaite and Co., weighs 12°1 tons, and is 
re as “‘out of service—to be rebuilt,” but it made 3395 
miles last year and has run 334,789 miles since May, 1838. 
No. 4, built by the New Castle Company in 1842, weighs 13°8 
tons, and ran 1628 miles last year, having made but 154,776 
miles in its thirty-seven years of life; it is now out of service and 
to be rebuilt. No. 6, weighing 14*1 tons, built by the Locks and 
Canals Company, of Lowell, Mass., in 1843, is reported as still in 
service, assorting cars at Schuylkill Haven; it is credited with 
7138 miles in 1878, and 323,164 miles in all. Nos. 7 and 8, also 
built by the old Locks and Canals Company in 1843, weigh 14°8 
tons each, and are credited with 243,849 and 308,785 miles respec- 
tively. Both are now out of service, though No. 8 ran 6155 miles 
last year. The highest average mileage per year of any of these 
engines was 8850 miles, made by No. 6. Other engines on the 
road, however, have made a much larger average mileage, the 
highest among the older engines being that of No. 58, which has 
averaged 31,823 miles a year. This engine was built at the com- 
pany’s Reading shop in 1859, and last year made 54,600 miles in 
ag service on the East Pennsylvania and Lebanon Valley 

ranches. 


THE roads which are controlled by the President, the celebrated 
Vanderbilt, of the New York Central and Hudson River—he 
is president of all, except three, which have together 640 miles of 
road—have an aggregate length of 3620 miles of road and 
6102 miles of track. On these were employed, according to the 
Railroad Gazette, by recent pay-rolls, 27,706 men, who receive, in 
round numbers, 1,178,000 dols. per month, or more than 
14,000,000 dols. per year. There is probably but one other case 
in the world where so many men are under the orders of a single 
man not an army officer or Government official. The number is 
somewhat greater than that of the United States army as it now 
stands, The roads on which this force is employed, the mileage 
of road and of track, &c., are as follows :— 








Miles of Total Monthly 
road. track. men. pay-roll. 
dols. 
N. Y. Central and Hudson River.. 866 .. 2277 .. 10,728 .. 465,000 
N.Y.and Harlem .. .. .. .. 184.. 195.. 870... 37,000 
Lk. Shore and Michigan Southern.. 117 1874 8052 .. 398,000 
Canada Southern .. .. .. .. 443 .. 460... 1661 .. 65,000 
Michigan Central .. .. .. .. 804... 1068 .. 4850 .. 158,00 
D’nkirk, Allegheny Val and Pitts- 
RUNNEas cece co sath oo JEDis wR 380 .. 14,900 
Rochester and State line. . 107 .. 118 265 .. 11,000 
| eae we ee; mk 
The aggregate amount of the capital stock of these corporations 
is 186,116,504 dols. 


In the report to the Board of Trade Railway Department on 
the collision which on the 17th of May at Whitemyre 
junction, near Dunfermline, on the North British Railway, when 
the 4.15 p.m. train from Glasgow to Aberdeen, vid Tay Bridge, 
came into collision with an engine which had been uncoupled on 
the West of Fife mineral line, and the whole of the ger 
train, with the exception of the rear carriage and brake-van, left 
the rails; the‘driver of the passenger engine, which was turned 
round and upset, being crushed under the cab of his engine 
Major Marindin concludes by saying that all the carelessness an 
irregularity could not have caused this accident, had it not been 
for the absence at this junction of a proper set of signals, inter- 
locked with the points and worked from a signal-cabin, or even if 
the safety-points had been interlocked with the existing signals, 
insufficient although they are, these points could not have been 
opened unless the signals had been against the p ger train, 
le time to stop, and which, moreover, 





which would have had am 
under a proper system of block telegraph working, would not even 


have been allowed to leave the preceding signal cabin, so long as 
these points were open for shunting purposes. This section of the 
North British Railway has become of far greater importance since 
the opening of the Tay Bridge, and it is to be hoped that this fact 
will induce the company to lose no time in providing for it the 
means of working on the absolute block system. e engine 
usually attached to this train was under repair, and another 
engine not completely fitted with Westinghouse’s brake was 
temporarily in use, for it is probable that if the Westinghouse 
—_ with which all the vehicles in the train were fitted, could 
ve 


utilised, the force of the collision would have been con- 
siderably mitigated, while, if the evidence of the station agent 
and i pointsman be correct, it might even have been altogether 
averted, 





NOTES AND MEMORANDA. 


Proressor Unwtn recently exhibited a piece of apparatus with 
which he hopes to study the stress of rivetted plates under shear, 
by means of elastic substances such as caoutchouc. He pu 
to stretch the tchouc and photograph the appearance of 
stress rivetted lines upon it. 

Tue steamer Jeannette, with the Arctic exploring expedition 
of the New York Herald, sailed on Tuesday from San Francisco 
for the Arctic seas, vid Behring Straits. ‘The commander is 
Lieut. De Long, and among the scientific staff is Mr. J. J. 
Collins, who expects to obtain important data in meteorology t: 
the north of Behring Straits. The detailed plans of the exp »t.- 
tion are purposely kept secret. 

Tue Giffard captive balloon has begun its series of night 
ascents by an experimental trip, which was made on June 30th 
with great success. The court of the Tuileries was lighted by 
ten Jahlochkoff lamps. It is proposed to carry an electric lamp 
on the car if the sixty portable Bunsen elements, which are in 
preparation, can be carried without inconveniencing | gers. 
Captive ballooning is making its way in foreign lands. A cap- 
tive balloon is being fitted up in one of the places of resort round 
New York; the balance for registering the levitation has been 
constructed in Philadelphia. It can register accurately 10,000 Ib., 
and is built for sustaining 25,000. 


In the fifteenth part of the great map of Switzerland recently 

ublished at Berne, the following sheets will, says Nature, be 
| sete useful by English tourists in the coming season :—No. 263, 
Glarus; 367, Wimmis; 429, St. Maria, and 429 bis, Stilfser Joch, 
giving the Swiss portion of the Stelvio; and 526, Martigny ; 
529, Orsitres ; and 532, Grand St. Bernard, giving the whole of 
the Swiss side of the St. Bernard Pass. ‘The present issue is in 
no respect inferior to those preceding it, which have been re- 
pec for uniform excellence. When all the sheets are pub- 
lished, and this will occur in about twelve years’ time if the 

resent rate of issue is maintained, Switzerland will be able to 

past of a map of a far higher and more useful order than is 
possessed by any other country in the world. It is not quite full 
size, but is, perhaps, more handy for that. 

In French Guiana gold digging commenced in 1856, and in the 
next six years about 13,120 ounces of gold were procured. A few 
years later the Dutch settlers began to work the gold fields in 
their colony, and in the two years ended 1877 gold to the value of 
£25,000 was exported to Amsterdam. In the meantime still 
greater progress has been made in Venezuelan territory adjoin- 
ing. In 1869 about 20,000 ounces of gold were obtained there, 
and the introduction of improved cml during the last ten 

ears has largely increased the output. It is reported from 
tn sg and Cayenne that rich veins of gold have been found 
simultaneously in several parts of the auriferous area which bid 
fair to eclipse the wealth of both California and Australia. One 
man, it is stated, in four weeks gathered upwards of 40 lb. weight 
of pure gold, with little labour, and similar instances of the 
abundance of the metal are numerous. A rush has, of course, 
been made towards the diggings. 


THE report of Hon. Daniel J. Morrell on the iron and steel ex- 
hibits at the late Exhibition, which has recently been published by 
the American Iron and Steel Association, places the leading iron 
and steel-producing countries in the following order, beginning 
with the largest producer: Great Britain, the United States 
Germany, France, Belgium, Austria-Hungary, Russia, and 
Sweden. All other nations produce less than 14 per cent. of the 
present supply of these metals. The entire production of cast 
iron is placed at 13,807,725 tons at 2240 Ib.; and of steel 
2,770,524 tons. Great Britain is credited with the production of 
45,i3; per cent. of the total make of iron, and 3948; per cent. of 
steel; the United States, with 16,43, per cent. iron, and 2643, per 
cent. steel ; Germany, 13745; per cent. iron and 13,83, steel ; and 
France, 1038; per cent. iron and 10,43, steel. The finest single 
exhibit at Paris, and, as Mr. Morrell puts it, the finest exhibit of 
iron and steel ever made at an international exhibition, was that 
made by the French works at Creusot. 








SevERAL remarkable results have been recently obtained by 
Herr Kohlrausch in his researches on the electric conductivity of 
aqueous solutions, and especially on the influence of temperature 
on the conducting power of liquids, as given in the Annalen der 
Physik. Thus concentrated soda-lye, which, at a temperature 
of — 10deg. conducts badly, acquires, under action of heat, a con- 
ducting power which increases regularly and with very great 
rapidity, so that at + 80 deg. the liquid conducts a hundred times 
better than at —10deg. A solution of bisulphate of potash 
behaves quite differently ; its conducting power increases very 
slowly with the temperature, up to a temperature of 60deg., at 
which there is a maximum. From this point the conductivity 
remains nearly constant, as the temperature is raised. Studying 
solutions of sulphate of soda, whieh aoe known to present at 
33 deg. a cemaekenie peculiarity, due to the pro 
less, of water of crystallisation, Herr Kohlrausc 
peculiar in the conducting _— This, it is considered, seems to 
prove that water of crystallisation does not play any part in the 
conductivity of liquids for electricity. 


On the 21st ult. an extra meeting of the Physical Society was 
held at Cooper’s-hill Indian Engineering College, when Professor 
Unwin read a med on experiments relating to the friction of 
fluids on solid surfaces against which they rub. It has long been 
known that a board dragged through water suffers a resistance 
varying in some way as the square of the velocity ; that a stream 
takes a uniform motion at such a velocity that the component of 
the weight of the water down its inclined bed is balanced by the 
fractional drag on the bottom. The fluid in the neighbourhood 
of the stream is known not to move as a solid mass, the centre 
moving faster than the sides, and the different fluid layers rub 

ainst each other. The adhesion of the fluid to the solid against 
which it moves also gives rise to a sliding or rubbing action. 
Our knowledge of the subject has hitherto been gained from 
observations on pipes, streams, and from the experiments of the 
late Mr. Froude with a plank of wood drawn through the water 
of acanal. It is desirable ty have a set of laboratory experi- 
ments, however, in which the conditions can be varied more than 
can be done by such methods, and for this purpose the author 
had designed a special apparatus. In Mr. Froude’s experiments 
there was a practically unlimited mass of water and a definitely 
limited extent of solid surface. Professor Unwin thinks it might be 
instructive totry the case of a limited mass of water and a virtually 
unlimited surface. A disc in rotation gives such a surface. His 
apparatus consists of a metal disc rotated on a vertical axis in 
a vessel of water, and the problem is to determine its resistance 
to rotation, since this will be equivalent to the water-friction 
upon it. Within the outer vessel is placed a thin copper chamber, 
the diameter of which is unalterable, but the depth is variable 
at pleasure. The disc is placed concentrically inside this cham- 
ber, where there are two cheese-shaped masses of water, one 
above and one below the disc, which are dragged into rotation 
next the disc, and retarded next the sides of the pan. The couple 
required to rotate the discs is equal to the couple exerted by the 
disc or the fluid when the motion is uniform ; hence the tendency 
of the chamber to rotate is measured, by suspending the latter 
from three wires in a manner similar to the bifilar suspension of 
magnets. An index marks whether it rotates or not on a gra- 
duated scale ; and a weight suspended by a cord measures the 
force required to keep the index at zero. A rough cast iron disc 
has a frictional resistance almost exactly as the square of the 
velocity, whereas a turned brass disc gave an index decidedly less 
than 2. The resistance is a little greater when the mass of water 
is larger. These results were calculated for a speed of 10ft. per 
second. The author hopes to try the effect of temperature, &c., 
on fluid friction and viscous as well as thin fluids, 


rtion, more or 
found nothing 
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MISCELLANEA. 


Ir is stated that the authorities of the Post-office have it in 
contemplation to establish telegrams at a sixpenny rate within 
the London radius. 

Ow1ne to the dulness of trade and the general feeling of social 
and political insecurity pervading all Russian society, the Indus. 
trial Exhibition contemplated for next year at Moscow has been 
postponed till 1881, 


Mvcu progress is being made with the erection of the cattle 
lnivs and sheds abutting the new docks at Barrow for the con. 

-ience of a large cattle import trade. Accommodation is being 
uule for 8000 head of cattle at one time, and the slaughtering 
arrangements are of the most modern type. 

THE proposed new railway between Hull and South Yorkshire 
is attracting a great deal of attention. A crowded meeting was 
held in Hull on Monday, when resolutions supporting the line 
were unanimously carried. Mr. W. Shelford, C.E., Westminster, 
is the engineer, in connection with Mr. G. Bohn, C.E., Hull. 


Tuat steamships are superseding sailing ships very rapid] 
both for home and foreign trade, Sastenen more apparent with 
every fresh publication of Board of Trade statistics. In the 
foreign trade alone steam tonnage shows an increase of 10 per 
cent. for 1879 as compared with last year, whilst a corresponding 
decrease is noticeable in sailing ships employed in the same trade, 

Tue digging of a canal from Cronstadt to St. Petersburg is 
making such progress, that Admiral Possiett, who directs the 
work, assures the Government that in a year’s time vessels of 
smell size will be able to pass from the sea to the Neva, and that 
in the summer of 1881 the canal, the depth of which is fixed at 
20ft., will have been excavated to the extent of 16ft., enabling 
a goodly-sized craft to reach the capital. 

For the New Jersey ship canal to unite the Passaic and 
Hackensack rivers with the Hudson, and effect a saving of about 
twelve miles by water between Newark and New York, three 
routes are reported to be under the consideration of General 
Newton, to whom the Government has entrusted the duty of 
making the surveys. One would pass directly from Newark Bay 
through Bergen Hill, by a cutting of 4732ft.; a second would 
take a diagonal course through the hill, and save about 250ft. of 
cutting over the first; and the third would follow a straight line 
from Newark Bay, near the beacon light, to a point midway 
between the two bays, where they intersect the Morris Canal, 
and thence follow the line of the canal to New York Bay. 


Our Scotch correspondent says that in addition to what 
has appeared in our columns and elsewhere regarding 
the arrangements for the forthcom.ng summer meeting 
of the Institution of Mechanical Engineers in Glasgow it has 
been arranged that on Wednesday, the 6th of August, the 
second day of the meetings, after papers shall have been read, 
excursions will take place to the works of the Steel Company 
of Scotland at Newton, and the North British Ironworks—Mr, 
Ellice’s—at Coatbridge, opportunities being also afforded for visit- 
ing Gartsherrie and other works in that quarter. On ‘Thursday, 
the 7th, Messrs. aed will entertain a company, and show 
them over their shipbuilding works at Dumbarton. Visits will 
also .be made to important works in Glasgow. Among the 

pers to be read are a number of considerable interest. Several 
ocal engineers will make contributions to the list. 


THE preparations for raising the huge ironclad Grosser Kurfiirst 
are now rapidly progressing. The shield for covering the collision 
hole in her side is ready for use. It is 10ft. long by 7ft. broad, 
oval-shaped and convex. It consists of steel plates 4in. thick, 
strongly rivetted and strapped together. Two rows of angle-iron 
rivetted all round the edge of the shield form a channel for water 
packing of Gin. diameter india-rubber hose, which when filled 
will be squeezed with the shield to the ship’s side by several very 
powerful steel screws, bolts and nuts, with very heavy crossbars 
inside of hole. A large scaffold for the divers to work on, made 
of wooden sparring and iron frames, has been constructed. While 
the extremely difficult and arduous undertaking of attaching the 
shield to the vessel is going on, various other preparations are 
being vigorously advanced. ‘The engine for filling the vessel with 
air is a complicated but very powerful machine ; it will be con- 
trolled by a Westinghouse governor, in case of sudden mishap 
during a to any of its parts. Leading engineers in 
London have invented a pair of shears for cutting wire rigging 
under water with the greatest despatch. When the vessel comes 
to the surface, by the aid of powerful pontoons, a dozen divers 
will be engaged in cutting her free from the confused entangle- 
ment of wire rope attached to her broken masts and spars, at 
present buried in the ground under her. 


A coop example of what can be done in the utilisation of waste 
foreshore lands by private enterprise, is the recent reclamation of 
about 750 acres at Pagham on the Sussex coast. ‘he first step 
taken was to make an embankment or sea-wall and to get the soil 
drained into an open bed in the centre of the area, the outlet of 
which is controlled by a sluice automatically closed at high 
water. The process of cultivation was first attempted with 
horses, but the soil of a great part of the reclaimed land is close 
and muddy, and an essential to successful culture is to loosen and 
lighten the top soil so as to admit the air andsun. After plough- 
ing and harrowing with horses a shower of rain caused the land 
to run together, and it was then decided to apply steam power to 
the work, so as to lift up and thoroughly loosen the soil to a 
depth of 10in. The land thus seeaned Teaes light and does not 
run together again, and the condition of the corn plant sown on 
lands thus treated by steam power is remarkably superior to that 
on the same class of land worked by horse power. The character 
of the soil makes it impossible to travel engines over it. At 
Barth, on the Welsh coast, similar operations were carried out a 
few years ago, and as Messrs. Howard’s steam tackle was used 
there the proprietor resolved to adopt it at Pagham. The engine 
is placed on a road which has been made alongside the reclaimed 
lands, the ropes being passed round the piece to be cultivated, 
two travelling anchors taking the place of two men. During the 

t season a large number of acres were ploughed and cultivated 
in Bg way, and the corn sown there is now ripening for the 
sickle. 

THE eighteenth annual meeting of the North British Associa- 
tion of Gas Managers has been held at Edinburgh, under the 
presidency of Mr. Alex. Smith, of Aberdeen, who, in the course 
of his address, gave it as his opinion that gas was hardly yet 
beyond the age of its infancy, and had nothing to fear from the 
electric light. Mr. Peter Watson, of Stirling, gave the results of 
his experience of the effects of frost on gas apparatus during the 
recent severe winter. Mr. Wm. Young, of Clippens, contribu 
popess on “The Elimination of Sulphur Compounds from 

lluminating Gas,” and ‘“‘The Proportion of Carbon present in 
Gas in relation to its Illuminating Power.” Mr. D. Bruce 
Peebles, Edinburgh, exhibited and described his needle gas 
governor; Mr. Esplin, of Forfar, spoke in favour of gas com- 
panies and ooepoemmons letting out_meters to consumers free of 
charge; and Mr. Jas. Gilchrist, of Dumbarton, read an interest- 
ing paper on ‘‘ Circumstances affecting the Price of Gas.” A 
committee was appointed to confer with a committee of the 
West of Seotland Association of Gas Managers, with a view to 
the amalgamation of the two societies. Mr. Jas, Reid, of Had- 
dington, was elected president for the ensuing year. Subse- 
quently, Mr. Thomson, of Messrs. Laidlaw and Sons, read a 
r on “‘A Gas Compressing Engine for the Recovery of the 
olatile Fluids in Waste Shale Gases.” Mr. Wm. Cowan, of 
Edinburgh, exhibited and explained his automatic pressure 
charger—a machine which is intended to do automatically an 
important part of the work hitherto performed by the gas 
ee — deputy. Next annual meeting wes fixed to be 
eld at Perth. 
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EXPERIMENTS REFERRING TO THE USE OF 


completed parts of a locomotive sha) 
employed for portable or traction engines of every description. | stronger plate on the other side bulging also freely in 
‘The two principal parts of this class of boiler, viz., the fire-box | direction, the stay slipped gradually and noisclessly inward | compress the former and widen out the latter, so that each rivet 
and the barrel containing the tubes, being essentially different, | through the hole of the thinner plate, through which the water | forms a convenient safety valve for the structure. The iron 
parately subjected to experiments, which | escaped. The section of the solid part of the stay, minus the | barrel with punched holes leaked badly with 420 lb. pressure, and 


both portions were se 
bed, thread, having a diameter of barely }2in., is 0°51 square inch. | could not be made to hold more than 450 lb. Its original diameter 


are now to be descrii 
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material trouble up to the very h ressure at which the stays seam For the longitudinal seams fin. rivets were used, 
burst. The han bared “y FP - ron dpe? pr my ee s 


I—No, I ailed with a pressure of in the iron, and of steel in th All three expe- 


IRON AND STEEL IN HIGH PRESSURE | 1230 ip, per square inch. In this case stay )—Fig. 3—gave way, riments came to a close by the violent leaking of the longitudinal 
e 


BOILERS.* this pear one of Fo onde: ones, a a the one whic hes, seams, which, after repeated caulking, could not be made to hold 
@ . eods grea tance from the edge. e first signs of the failure | more than a certain moderate As this f: 

By Mr. ei te sae and 3s a an appeared with a pressure of about 1150 Ib., when the edges of the | from the breaking strain of the proves Fe by shovcion of rivets 

onclurded from page 35. rivet-head of the stay crumbled away. The plate, bulging out | or tearing of the intermediate plate, the tests could not show any- 


Tests of Boilers Complete.—The “ere | tests referred to the | between the stays in the well-known fashion, was then beginning | thing whatever concerning the actual strength of the seams. 


boiler, as generally | to leave, and partly to strip the thread ; and paar the | result had been expected after seeing the effect which the a a 


ie opposite | tearing apart of rivet seams has on rivets and rivet holes, i.e., to 


Tests of Stayed Ends.—Vhree drums were constructed, repre- | The tensile strength of the iron employed was 22°23 tons per | of 2ft. 11}in. had under this pressure increased by 0°038in. only, 


senting a fire-box side with its stays. The general design of | square 
these druns is shown in Figs. 14 to 16. One end plate, repre- 2,400 
senting the inside of the fire-box, was of jin. plate, the other, square, or 18°06 square inch. Owing to its being one of the out- | apart, one rivet in the barrel o' 

to the shell, was Yin. This greater thick- | side stays this area was slightly larger, but as on one side the scasnaneilt MiNi tendo siden asteainad 35° X 1625 x 450 





corresp 6 


were rivetted over at the ends on both sides. They were tapped 
right through, having 14 threads per inch, One of these drums— 


steam ploughing or traction engine boilers, where 


jin. in diameter, 4}in. a) and in drum I. and II.—Figs. 15— | a 


1.—was entirely of steel, the other—II.—of iron. The third | ¢ 


drum was of steel, with check nuts at the end of the stays | reached by 3 
on the side of the weaker plate. ‘The clear space between | at 12 per cent. below 
the two plates was 2hin. wide, exactly corresponding to the | ing that something of this may 


normal area suppo! 


inch. A stay ought therefore to carry 11°34 tons, or | showing that the — was yet far from the condition of - 
Ib. The area supported by the stay should have been 4}in. | manent set. As the gin.—or bape d jtin.—rivets are 13in. 
2ft. 114in. diameter, and under a 





ness is not ee prion by the boiler as such, but is employed in the = around the stay was supported not by other stays, but by a 


special case 0! 
this side plate carries part of the machinery. The stays were | the rigidity of the ope allowing it to bulge more readily, the | 


° . | 
anged bend, which probably is an element of weakness as to | _ 12,9621b. The shearing resistance of a finished iron rivet }4in. 


i . oi ‘ 15°46 
aoe Ee ae ech ctaae with mosatee of 1280 Ik, | i diameter, was, according to Table IV., 9 tons, or 17,200 Ib, 
r square inch, gives a total pressure of 22,214 lb. per stay, so for double shear. The rivets of the barrel were therefore exposed 


pe 
hat the ~_ gave way before its actual breaking strain was | to only 74 per cent. of their shearing resistance, even in double 


80 lb. In other words the.rivetted head gave way | shear, when they practically ceased to be of any use. The same 
the breaking strain of the stay. Consider- | strain of 12,962lb. has to be resisted by a section of the solid 
due to the irregular manner | plate of the barrel 1gin. long, and jin. thick, or by 0°61 square 

22°2 tons or 49,280 Ib. 


water space of the fire-box. The edges of the plates were flanged | in which the plate is supported on one side of an outside stay, | inch. The average tensile ny ing 
and rivetted to the short barrel connecting them with jin. steel | the result seems to prove that, with the proportions given, | per square inch, this area would have supported 30,061 Ib., so 
rivets in drilled holes; excessive stren being given to this| the strength of the rivetted head is nearly equal to the | that the maximum strain — on by the test was only 43 per cent. 





yart, which was of no experimental importance, in order that it | tensile strength of the stay, and that little could be gained of the breaking strain. ‘I 


weakest of the structure was of 


by 
should not fail during the tests. All three drums were destroyed ' employing check nuts instead of rivetted heads. The steel drum | course the plate between the rivets. Here the section which had 


TaBLe I[X.—Tests of Rivetted Joints.—Dimensions in inches, strains in lbs. 

































































ek oe ne Phin : . : 
1 2 3 4 po gE Gs 8 9 | 10 n | 2w@ 13 O«Y|:COt 
; | | Breaking strain of specimen. | lee Soe gg | Fr bs alien { 
z£ } if, ee. Breaking|S 63 | Stren, E Sh ngth o 
35 | strain oj strain o ia 3g al | of = £ Shearing havea d pe gpereacat ber cent. 
a: | Description of specimen. How broken. solid plate! specimen | te 5 5 ™ ao | section cE strain | of rivet | ° Dormal strength 
Par Cc. B. Average. tg per ech 15°) section. | Perinch | © 3 /perrivet.| iron ___of material. 
2 ASE oa cae Mere end Ries eee ee oe OR, } | ” ‘ be: a 22! | width. z Y per rivet. Pilates. Rivets. 
Lap joint, single, 6} wide, four § rivets :— \(C18,180) | | | l 
1 ron, holes drilled.. .. .. .. «sss . Plate(C) & rivets (B), 57,400 65,300 61,350 | 18,709 9,438 | 50°4 3°75 15,300 4 | 16,325 | 15,810 st'1 | 103 
2 ES S505. eb ha ke. ee 50 and Plate | 0,800 48,000 49,400 | 18,700 | 7,600 | 40°6 3°5 14,100 _ ~ he Peete ce 
3 ee ae ee, ee ee ee ee ee Rivets 81,700 77,900 79,800 | 21,700 | 12,300 56°6 _ _ 4 19,950 | 18,440 | us | 108 
4 | Steel holes punched, annealed .. .. 2... s+ + Rivets 86,300 $3,100 84,700 | 21,700 | 12,950 | 59°6 au < 4 | 21,175 | 18,440 barre fees 
5 | Steel holes punched, unannealed .. .. 2. 0. «| Rivets | 78,600 91,200 $4,900 | 21,700 | 13,00 | 62 | — | — 4 | 21225 | 1340) — | us 
| } | | 
i joint, single, 6} wide, four § rivets ;— | | | | 
6 MEG MORMON co ac as ae oS ee ca Lea] Plate 61,400 51,700 56,550 18,700 | 8,700 | 465 | 3°75 | 15,400 |  — is es fhe 
T | Iron, steamrivetted we. oe oe ve oe oe oe | Plate & rivets | 56,600 67,100 61,850 | 18,700 | 9,515 | 50°9 | 3°75 | 15,420 | 4 | 16,775 | 15,810 | see | 106 
8 Iron, hydraulic-rivetted .. .. .. .. «+ «+ «| Plate@rivets (| 61,200 67,500 64,350 | 18,700 | 9,900 53°9 3°75 16,300 | + 16,875 15,810 | 896 107 
9 ie etaieeiit <5 cs. oc. csi. en..caite és Rivets | 72,200 67,400 69,800 | 21,700 | 10,730 | 49°4 ee eee Cae 17,450 | 18,440 — | o-9 
16 | Stecl, steam-rivetted .. 2. 6. 1. ce ce ee we Rivets | 85,700 | 79,500 82,600 | «21,700 | 12,707 | 58°5 ~ — | 4 | 20,650 | 18,440 a [agg 
11 | Steel, hydraulic-rivetted .. 0... 0. we wee | Rivets | $7,000 66,400 76,700 | 21,700 | 11,800 | 54°4 Ee aa | 4 | 19,175 | 1840 | — | 107 
lap joint, single, 7} wide, four } rivets :— | | : | | } 
re O° ecient Sei Gh ERNMENT Ug Ma 86,500 80,800 18,700 | 10,778 | 37-6 | 4°25 | 17,700 | 4 | 21,025 | 22,080 | 97-2 | ors 
13 BU ohn as. 45 ae a a Failed ; o— _ — | 21,700 _ _ = - | = - SAH pA oR Naga y 
Lap joint, double, 7} wide, six § rivets :— | ; | | 
14 | Iron, flat zigzag .. 6. 0. ce ce ce ve ae ee | Plate (d) & rivets {Oeor f 94,400 90,700, 18,700 | 12,003 | 646 | 5-138 | 20,500 | 6 | 15,733 | 15,810 | us | 90-4 
’ } | ] 
ir ON ge ene. na cx. hes sce ao Rivets 110,600 116,000 | 113,300 | 21,700 | 16,07 | 700 | — | — | 6 | 18,883 | 1840 | — | ‘102 
| | } 
Lap joint, double, 7} wide, eight } rivets :— | | } } 
16 ey aera ey er ee ee Plate (p) 78,300 87,900 33,100 18,700 11,036 59°2 | 4°25 19,500 a — -_ | 104 
Te pe Nia opt a ee Plate (p) 96,700 108,220 102,400 «21,700 | 13,661 | 62°9 | 4°25 | 24,700 ax Ses — | ms = 
Butt joint, single, one cover, 6} wide, four § rivets :— | 
SS OM ceca kemay? Word eke aeree ME Leo o Plate 58,000 58,000 | 58,000 | 18,700 8,923 | 46°6 | 3°75 | 15,400 = ae “3 §2°3 ie 
19 ee i EO Oe ARLE Cale ride aroha eae Rivets 79,000 78,600 | 78,800 21,700 | 12,123 | 55°8 = fos 4 19,700 | 18,440 | — | 107 
| | 
Butt joint, double, one cover, 74 wide, six § rivets :— | | 
ra ae” ER RE ay aes ee ier Oka Plate (d) 77,500 78,500 { Qos} 18,700 10,400 | 556 | 5°138 | 19,400 re a. oe 103 oo 
; | } 
21 Steel .. Rivets 107,000 114,500 110,750 21,700 14,766 68°0 = | oa 6 18,346 18,440 | _ 104 
Butt joint, single, two covers, 6} wide, four § rivets :— i | | 
22 aa? es de cn Se 9d 6S ae ee 66 OE. 6s Plate 71,500 81,200 76,350 18,700 11,746 62°7 3°75 20,300 _ _ _ 108 ts 
MT dS eae ea Scare aa ony Plate 93,000 97,300 95,150 | 21,700 131,000 | co-a | 3°75 | 25,400 | — a anes ae an 
| | | | 
Butt joint, double, two covers, 7} wide, six § rivets :— | 
MA MO 0 ia Se ee Plate (a) 83,300 93,000 {@14112)) agrog 11,886 | 63°56 | S188 | 22150 | | — mace) Sete tas 1 eee 
2 | Steel .. Plate (d) 104,000 117,000 {Miser 21,700 14,740 | 68°0 | 5°138 27,400 |  — 2 = 126 an 
} ’ | | | 
Each number in Column 1 rep ts two i one of material obtained from Messrs. Cammell Where the fracture occurred diagonally, the figure in brackets, written above, is the strain 


perpendicular to the lines of fracture produced by the actual breaking strain ; being the sum of the 


and Co., the other from Messrs. John Brown ‘and Co. In Column 3 the two specimens are separately | 
two components - along and across the line of fracture—of which the measured breaking strain is the 


mentioned, when they broke in different ways, but not when broken 
column, (d) indi that the fract 
perpendicular to the line of the pull 





Column 4 gives breaking strain of cach specimen separately, and the average of every pair of the 


same kind, 


by hydraulic pressure, and in every case it was the breaking of a 
stay which concluded the experiment. But the break did not 
take place before the weaker plate had assumed a permanent set, 
and was therefore practically ruined; proving that, though a 
slightly stronger stay might be an advantage, the proportions 
could scarcely be altered materially so as to obtain increased 
strength with the same amount of material. In setting out the 
stays within the circle of the test pieces it was unavoidable to 
bring some of the outside stays somewhat nearer to the flanged 


TaBLeE X.—Steel Drum, No. I. 
The figures give the distance in inches from fixed points outside 
the drum. 








in the same manner. In the same 


occurred diagonally through the rivet holes ; (p) that it took place resultant. 


The figures in Columns 9, 11, 13, and 14 refer always to the ‘‘average” of Column 4, where the two 
——— broke in the same way; but they refer to each kind separately when the two broke in a 
ifferent manner. 


—No. I—broke under a pressure of 1628 lb. per square inch. | to carry 12,9621b. was only féin. by 3in., or 0°352 square inch. 
In this case stay C broke fairly in the middle between the two The breaking strain of this section is 0°352 x 49,280 or 17,346 lb., 
plates with a loud report, the plates then bulging out freely, and | and the strain it had actually to support was thus 75 per cent. of 
the stay ends leaking, so that no higher pressure could be the actual breaking strain. 

obtained. In this case, as before, the area supported by one stay _—- Tests of Boilers Complete.—In the case of the complete boilers, 
is 18°06 square inch, so that the maximum pressure put on one stay both iron and steel, the experiments also came to a conclusion 
amoun to 29,402lb. The sectional area is, as before, 0°52 from leakage of the longitudinal seams of the barrels. In the 
square inch, and the breaking strain of the steel employed is iron boiler the maximum pressure obtained was 420 Ib. per square 
64,579 Ib. per square inch. The stay ought, therefore, to be able inch. The holes in this case were drilled, and ought to have 
to carry 35,581 1b; but as it carried only 29,402 Ib., it broke with Tasue XA.—Iron Drum, No. II. 

a strain 12 per cent. lower than its maximum tensile strength. | _——— 

This is exactly the same result as that obtained by the iron barrel, 
showing almost conclusively that it has to be explained by the 
weakening influence of the flanged edge of the plate. The third 





Points observed in jin. plate. Points observed in ,’,in. plate. 
3 





per sq. in. 


Pressure 






































gl barrel, by which it was intended to ascertain the effect of providing jai , - > : 
E ig Puints observed in jin. plate. || Points observed in in. plate. the priced with nate on the outeide of the thinner plate, was ja Ste 2 | 3 4 1 2 3 4 
is ~ leila this respect a failure. The stay, as in the previous experiment, 0 0644 O°747 | 0°525 O0°478 | O°889 |] O°948 | 0°755 0-760 
Ge 2 3 4 5 1 of 4 5 bor sure Y — ne - — materially —— PGR FET ES RENE! Peele Sie Seay eee El 
~ ut much earlier than ex al . per square in one 2 rt F “482 , 4 “740 | O° 
0 | 1-386 | 1°380 1°596 | 1°180 1-443 || 1-583 1°612 | 1°850 | 1-430] 1°650 of the stays near the ng a inside the dram, and the end, sane ener | overs |- Gane | eens: eens t e-ees | o-ees seen 
mi |— peel =| =| > |e) = | = | ee es eee ee et Se es L Stebel tater falbmed Meche Bedront Bixee 
eB (ei Set et wake’ ao ie — | = | was shot out of the hole with great violence. é : , : 
i ee neat isos ae es Seen ae ia | —. | — | number of my rngpeens of Bae aw Sohen wade TABLE XB.—Steel Drum, No. ITI. (with nuts on one side). 
12332] — | — 1560} — | — || — | — |1-841! — | — | the pressure was gra ised. ‘There is no dou at the | i 
1344] — | — 1555) — | — — — |1840' — | — | tendency to bul; ty cement checked by nuts, but even with- | Points observed in jin. plates || points observed in sin. plate. 
y g' - ; ysin. pla! 
ie oath Was ed ratte dent | Waseca) oe: Be — | — | out nuts it appears that the stays in high- necmars batten 00 22¢ with nuts. | 
1628 | 1°318 | 1°366 1585 | 1-108 | 1-404 || 1-858 1595 | 1-890 | 1-428 | 1-625 pene eg i weak that no serious bulging takes p mea) sas) sl) e)ol aie! es [«|s 











| 
| 
i 





Elongation of stay No. 1. 0°068 or 0°027 in lin. 
Re » No.2 O08lor0012  ,, 
” 2 No. 3. 0°064 or 0°025 9s 
Bulging of plate jin. thick at point No. 3. } oy 
” ” ” 0. 4. 0°031. 
Bulging of plate fin. thick at point No. 3. 0°013. 
” ” 0 No. 4. 0°000. 


edge of the plate than others. Still the maximum distance from 


nearest stay. Neverth 


ess it was in all three cases one of the 


| est of Boiler Shells.—The next question which it was desirable | —]—|7- . KE RTEREE EAGT | rR 3 AEEY PRY yer ae 
to tate Boren referred to the longitudinal boiler barrel. Three @ | BCs | TMG | TTS | TOSS | S745) 10S | Ise | sided lesa | 3145 

| longitudinal barrels, 3ft. in length and 2ft. 11}in. inside diameter, | 500 | 1-448 | 1-445 1-480 2°601 | 2°745 1-448 1-445. 1-480 | 2-600 | 2-745 

| were constructed in order to supplement the experience to be | | 

| derived from the complete boil one of iron and one of steel, | 1000) - | — — | 2600/2745 | — — | — |2°600 2°745 

| which were afterwards to be tested. As these boilers themselves ny i 

| had at the ends single-rivetted lap joints with drilled holes, two | shown a better result. But the small separate barrel derives no 
barrels, one of iron, the other of steel, were constructed with | doubt some advan from the strength given to the whole struc- 

| the holes being punched, and in the case of the ture by the two ends, which, although single rivetted, gave no 





A ‘ ‘milar joints. 
a ae be oe eS ee oe | steel have, annealed—Kig. 1. The third barrel, also of steel— | trouble whatever. The single-rivetted steel 1 with punched 


per ng ban ee 7 ‘bth 7 * effect of 5 Big Bae ake ade by a hydraulic, the other by a steam rivetter. The fl 
m ie bed «i : . * o . 
ange. It is pat sapantbing that ‘hp outed rivet oat os | ends nf Bs rivetted with a steel rivets in drilled holes, | single rivet, whilst its ultimate shearing resistance is 21,817 Ib. 
which the sides and the short barrel were connected gave no and otherwise sufficiently stay: 


ve way. 


Fig. 2—was double rivetted with drilled holes, one seam 


being | holes and annealed plates permitted a maximum ure of 
ange 490 lb. per square inch. This puts a strain of 14, Ib, on a 





to resist the expected maximum | Thus the pressure obtained affected the rivet only to 64 per cent, 
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of its shearing Strain. The section of the plate between the 
tivets is Zin. x }in., and its breaking strain would be 21,780 Ib. 
This part of the barrel therefore was affected to the amount of 
66 per cent. of its breaking strain. The steel barrel of the com- 
plete boiler with drilled holes permitted with ordinary caulking 
a pressure of 520 Ib. An attempt was then made to gain a higher 
pressure by caulking the seam with sledge hammers, and a maxi- 
mum of 6201b. was momentarily obtained. But it would scarcely 
be fair to take this as a comparative result. Taking 520 as the 
legitimate maximum, the strain on a single rivet amounted in this 
case to 
$55 x 1625 x 520 _ 14 9761p, 


The double-rivetted barrel admitted a maximum pressure of 


| boiler with ordinary caulking 520 lb., and with caulking by 
| sledge hammers 620 lb, In both cases the leakage in the longi- 
tudinal seam of the barrel put a stop to the increase of pressures, 
as the water ran out of these seams as fast as it could be pumped 
in. ese pressures were too low to cause in any part of the 
boiler either rupture or permanent set. The variation of the 
dimensions observed indicate therefore only in an approximate 
way the weakness of the boiler as a whole. The tube-plate at 
the smoke-box end showed no great tendency to bulge out between 
the thas, Sel moved considerably above the tubes, between the 
stays. e diameter of the barrel increased only by 0°015in. 
over the cros3-seam, but considerably—0°144in.—across the middle 
of the plate. This, in fact, is the greatest alteration of any 
dimension observed. The straight part of the fire-box side was 





TasLe VIII.—Tensite StrenctH anp ANALYSES or IRON AND STEEL PLATEs. 














Steel. 
’ os i i ’ ae — 
| . Elastic | Breaki | 

Elastic | Breakin ng og } 

—— : imi limit strain Elongation Rivet 
* Di } Area. moog strain of per square | per intin. | Cammell. Brown, material. 
| in inch. | 

in | | | 
€81.. 0-364 x2 «=! 0°728 | 27,300 43,680 | 387,500 60,000 | c O-181 | (oor 0°093 
BS 1.. 0°395 X 405=| 0°809 | 30,700 50,400 | 88,000 62,000 a Si 0018 Trace Trace 
C8 3.. 07365 X2 =| 0°730| 27,000 39,560 | 37,000 54,200 1°6 is 8 0096 o°112 0-073 
BS 2.. 0°380 X2 =| 0-760] 28,500 | 42,000 | 37,500 55,280 17 | P 0-048 0073 0-054 
| | & Mn | 07500 0970 0570 

| | Iron. .. | 
CFi.. 0°350 X2 =! 0°70 25,200 ; 34,800 | 36,000 49,800 2°3 3 6 Trace Trace Trace 
BiF 1.. 0-420 X 2 =| 0-84 | 30,240 | 41,900 36,000 | 49,940 2'1 Si 0-018 = 0°157 
CF 2.. 0°36 K2 =| O72 | 26,300 | 36,000 36,500 | 50,070 2°2 8 r 0000 
BF 2.. 0-41 X2 =| O82 | 29,000 | 46,300 | 85,400 | 49,770 2°3 & P 07025 «| (O84 0°140 
Mn Trace | 0°00 0-000 

| | Bei | 

















TaBLE XI.—Complete Iron Boiler. 


The “ Absolute” figures are the 





distance in inches from fixed points outside the boiler; the ‘‘ Difference” figures 
thousandths of an inch from previous pressures. 


are the difference in 











| ! 
Pressure persq.in. | 0 112Ib. 224 Ib. 336 Ib. 420 Ib. 
—E — — . 
} | Diff. |Difference Difference Difference Difference ‘Difference\Difference 
Absolute. from 0. Absolute. | trom 112. from 0. Absolute. from 224. from 0. Absolute. from 336. | from 0. 
Smoke-box end .. a} 2300} 2-285 {+15 | 2255 | +30 | +45 2-185 | 70 115 | 2-125 | 60 175 
ae »- ee bi 2240) 2°220 | +20 | 2°175 + 45 + 65 2-070 105 | 170 | 1960 | 110 tm 
ea we ee @/ 2440} 2°487 S| 2415 | 5 ty oy 2-408 17 | EE pee See ele ed 
a lien so oe G13] OF | 1 | 27208 a 4 2-205 3 | 7 a i ee 
Longitudinal .. e (2445) 2445 | 0 | 27468 — 23 — 2 2°475 - Fim - - 1 ae at 
~<a x .. ee £/ 2620) 2°610 |+410 | 2°550 60 70 27485 65 | +135 ee fete ie 
— . g/ 1905; 1903 | 2 | 1°89 | 8 10 1°868 27 37 in = ee 
” ” . - hi 2184; 2°126 | 8 2°105 | 21 | 29 2°055 } 50 | t 79 } 2°000 + 55 + 134 
Ss - 1/2345) 2°385 | © } 2344 | 1 1 2-342 | H + to bs, i. 
4 j | 2865} 2°865 0 } 2°860 | 5 5 2-858 2 | 7,i — f — | — 
Circumferential K | 2-008| 2° ciges |—0 .-e i see i-aeies)i — | = | = 
” ” - 1/2275) 2°275 0 o*22 | +3 $3 2-214 Tt 28 t 61 es ha he 
oo . m/| 1093; 1°090 + 3 | 1°060 | 30 33 2-038 22 55 EE ee as 
am oe . n| 2684] 2699 ,— 6 | 2715 | — 2% — 31 2°738 —- Bir sj — | = -_ 
~ . 0/2995] 29912 | oO | 2853 | 7 37 2-819 t 34 ~S) saaee Bae < ie 
. wi p} 2905} 2°895 (+10 | 27865 | 30 40 2°837 23 | 98 ieee SR ee = 
Fire-box shell side q | 27460} 2°445 15 2°420 | 3 | 40 2-400 tT 20 | 60 | a | on | one 
- o> oo oo SIS Se 5 2227 | +13 | 18 2°172 55 | 73) — _ - 
ee) a o | ge2 | +1 1 27922 0 | 1 — _ — 
A we ae | 2°603| 2°605 | 2] 2612 | — 7 — 9 2-625 - B leo ea Miles2 “2 
eb cae + oe 0/2995] 2°98 | 1] 2999 | +4 | 5 2°985 5 | Wj}; — | — ai 
Fire-box shell front.. v | 1885) 1°875 | 10 1°840 | a 45 1°830 10 | 55 | 17805 | + 95 + 80 
nee .. os W/1836| 1°829 | + 7 | 1°800 | 29 | 36 1-795 5 | are acteas Sil races oe 
—- we oe 2/1870} 1°865 | + 5 | 17845 | 20 | 25 1°817 28 | sj — | — in 
Fire-box shell back ©. y | 1°130| 17130 0} 113 | —5 ;—5 | 1:45 | — 10 | — 15 soe) Bake on 
anaes -» eo £0868; O°870 | — 2 0°885 — 15 —7 0°920 — 35 — ss i|/—— | = a 
Fire-box side and top aa 1°841/ 1°837 it 3 | 1°825 12 15 1-780 | t 45 + ees Bene es 
iia: -- «bb 2933| 2°925 | 8 | 2°905 20 28 2°865 | 40 | i ee ro wil 
= = ce 2703) 2°703 | 0 2°700 3 3 2°668 + 32 + 35 _ | _ au 
on om dd 2923 2°920 [4+ 1 2°916 4 5 2°900 + 16 + 21 — | - _ 
as > --ee@, 29950 2°940 — 10 2°960 | — 20 — 30 29909 | = $0 | 0 ine li -= ome 
a ee .. ff 3015 3°025 | —15 | 3°055 | — 30 — 45 3°100 — 4 | | Ae oe a 
a cue 8B) 2527 | 2°35 | — 8 | 2°560 | — 25 — 33 2°575 — ete TS na 
as en . whh/ 2743) 2°755 | —12 | 2°775 | — 2 — 32 2°795 — 22 52 eh ey oe ee 
Tube plate .. .. .. ii 3°142 3°125 17 3°061 64 81 3°037 24 — 105 —- | — _ 
ig . .-Kk  3°087| 3°075 12 | 3027 48 60 8-023 | 4 ee eee ee 
Fire-box plate -- 11} 2873 2°870 3 | 2°860 10 13 2°854 | 6 2} — | = ee 








TABLE XII.—Complete Steel Boiler. 


The “ Absolute " figures are 
fhousandths of an inch 


the distance in 5 o from fixed points outside the boiler; the “ Difference” figures are the 


difference in 
from previous pressures. 
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Pressure per sq. in. 2241b, | 336 Ib. 448 Ib. 560 Ib. | 620% 
Abso- | Diff. | Abso- | Dit. | Diff. | Abso- | Dit. | Dift. | Abso- . | Dift. | Abso- | itt. 
lute. from 0.| lute. from 224. from 0.} lute. from 336. from 0. lute. from 448.,from0.| lute. | from 0. 
Smoke-box end .. a} 2515] 27513 | +2 | 2-498 t 15 4% 27492 | 6 23 | 2°440 | + 52 57 | 27430 — 
woo oo DISTT SU 1 | 2°520 6 7 | 2-518 | 2/4 9 | 2-440 | + 78 7) — ~ 
hg ah Mae | 2-480] 2-480 | — 0 | 2-480 | 0 | 0 | 2-472 | 8 8 | 2450 | + 22 2] .— — 
ee oe ee G| 2629] 2°625 | 3/2615 | +10 ' 13 | 2°605 | + 10 23 | 2°585 | + 20 | 45 — - 
Longitudinal .. .. ¢/2°425/ 2-425 | 0 | 2-425 | 0 0 | 2-437 | —12 |—12 | 2-495 | +12 | je _ 
» owe oe E246} 2-427 | —1 | ardeo | — 13 | — a4 | 2-470 | —10 | — 24 | 2490 — 20 |— 4) — _ 
a ee bo ne © | 1-755 | © |+ 0 }1-750 | + 5 1+ 5 | 17675 | +75 1+ 8) — _ 
- oes . bh} 1890] 17885 | +5 | 1°875 10 | +15 | 1848 | + 27 | + 42 | 1-792 + 56 | + 98 | 1°755 — 
~~ - i)2244/) 27143 , 41 | 2-140 | 3 4 | 2-135 5 | + 9 | 2°120 4#1|+ 4) — _ 
Circumferential.. k | 2°037 | 2°037 0 | 2-037 | 0 0 2°035 2 + 2 | 2°032 + 5 + 7) — _- 
pe ven en REL eee 0 [1616 | + 4 | + 4 | 1-614 21+ 6/165 | +9 /+ 6) — a 
«6 opSt«ée# swe | 27000 | 2-000 0 | 2-000 | © | © | 2-000 0 | 0 | 2-000 0 o| — _ 
es oe . mn} 2-232 | 2-232 0 | 2°230 | 2 |+ 2 | 2-220 0 |) +12 | 2-219 | + 1 /)+ B) — — 
spew we ©] 8170] 3°165 | +5 | 3-190 35 | +49 | 3-085 t3 1+ 85 | 3-02 | +59 | +14) — _ 
a w» ee P| 2422 | 2-422 0 | 2-423 — 1 |— 1 | 2-49 | — 2 |— 3 | 3-490) — 5 |— 8) — _ 
Fire-box shell side .. q| 2°310| 2-306 +? 2-271 | +35 | 439 | 2-265 | + 7/446 | 2-200 | + 5 | + 51) — aie 
» om oe oe FL E908) 1-997 | +1 [1-975 | +22 | 423 | 1-908 | 4 7 | + 30 | 1939 | +29 | + BO) — -- 
aa. -. 8|287512°875 | = 0 | 2-875 0 0 | 2°875 0 0 | 2°875 | 0 o— _ 
secant ; 2. ¢/2°605]2°605 | © | 2°605 | 0 | 0 |a-6i0 | — 5 |— 5 | 2-6 | —15 |— 20) — a 
ari tee ws ve 1/2852) 2°47 | 45 | 2-822 | + 26 31 | 2°810 | +11 | + 42 | 2803 | + 7 14+ 49) — = 
Fire-box shell front ..  v | 1°690 | 1°690 0 | 1-600 | 30 | + 30 | 1-650 10 | + 40 | 17620 | +30 |+ 70) — _ 
» owe we WI 1692] 17690 | 4+ 2 | 17662 | 4 30 | + 40 | 1-625 2 | 467 1-605 | +20 | + 87 | 1-605 ao 
“aie we ++ X{ L741) 1-740 | +1 | 1718 | 22 | +23 | 1-705 13 | +46 | 1°85 | +20 |+ 6) — eis 
Fire-box shell back .. y]| 0-934] 07934 | 0 | 0-933 | 1 it 1 | 0-904 | $29 | 4+ 90 | 0-890 | +74 |+10) — _ 
a ae .. ss 2%} 0°760 | 0°760 0 | 0-760 | Oo} 0 10-775 | —15 |—15 (0°75 | +2 |4+ 5] — - 
Fire-box side and top aa | 1°725| 1°723 2 |1°715 | + 8 its 1-715 0 [+10 1°68 | +30 | + 40) 1°650 | + 75 
ow ee DIES] OO 4 | 2°655 | +16 | + 20 | 2-654 | + 1 | 4 21 | 2-630 | + 24 | + 45 | 2°585 | + 90 
co a .. C¢ | 2°463 | 2°462 1 | 2°455 7 /+ 8 | 2-452 | +3 )4+ | 2450 | + 2 14+ 13, 2-409 | + 54 
-» ..d.d | 2°709 | 2°707 2 | 2-600 | +17 | +19 | 2-720 | —30 |—n | 2-712 | + 8 |— 8! 2-665 | + 45 
oe o +.€@|2°720| 2°722 | —2 | 2-750 | —28 | — 30 | 2-797 | —47 | —77 | 2:89 | —23 |}—100; — si 
a ee -. £€|2°801| 2°804 | —3 | 2°833 | —29 | — 32 | 2-877 | —44 | —76  2°883 || — 6 |— 8) — ~ 
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650 Ib. per square inch. In this case the strip supported by one 
rivet has a a the pressure = p< a — 


"2 x 60 _ 14 430 Ib. 


which is nearly identical with the strain on the rivet in the single- 
rivetted steel 1 mentioned above. erefore, whether 
single or double rivetting is applied, 14,500 Ib. seems to be the 
strain which an ordinary gin. steel rivet can bear, before start- 
ing to leak hopelessly. The strain in the cases investigated 
amounted to 65 and 70 per cent. of the actual tearing strain of 
the rivet. Finally, two complete boilers, one entirely of iron, 
the other of mild steel, were subjected to the maximum pressure 
which they would hold. It could not be expected that any part 
of the or a would actually give way by bursting, but a number 
of points, which mi been considered 


potas oo uring the gradually rising 
A, 173, give an exact representation of the boilers, 
whilst ‘Table XI. gives the motion of the observed n 
boiler. e maximum 


iron boiler, and Table XII. in the steel 
reached 


pressure in the iron boiler was 420 lb., that in the 


earrgen eet 


| but slightly affected, whilst the fire-box front above the fire-door 
bulged considerably. This also was the case with some points of 
| the fire-box back, where the stays are rather far from the flange 
| to which the barrel is attached. The inside fire-box, which 
|remained to the end of the experiment the driest place 
| about the boilers, has a round top, supported by three roof 
stays near the centre, and further down by stays connecting it 
with the outside shell, simiiar in principle to the ordinary staying 

| ot ae fire-box = ee — of ~ 4 ney vonage ay eo wl 
inwards, n any dangerous degree, while further 

down ft bulged outwards. This is caused by the outside shell, 
which has to the same pressure on a greater area, over- 


inside 
aes the le plates, and pulling them outward by means 
e 


connecting stays. The tube plate of the fire-box bul 
or conshduntely, Ww tbe er e small degree of bulging 
shown by the corresponding plate in the smoke-box. The tu 

acting to a certain extent asstays, had anatural tendency to pull the 
smoke-box end inwards, the fire-box end offering a greater surface 
to the pressure. Although a matter of course, it is worth 
noting that the cross seams gave no trouble whatever, their rivets 


ee LM Sc: eal 
having a much smaller amount of pressure to bear than any other 
part of the boiler. 

Conclusions.—It would be premature to take any of the concly. 
sions which can be drawn from the above tests as being final. Ag 
in all practical questions, experience wili have to supplement 
experiments before any absolute detinite results can be arrived at; 
but a few facts may be pointed out, which seem to be clearly 
indicated by the results of the tests, and which at least show the 
direction in which further investigations may be usefully con. 
ducted, and where practical improvements are specially required, 
There is no doubt whatever that the manufacturers of steel are 
now able to produce a material as homogeneous and reliable as the 
best iron. The absence of lamination makes it in this respect even 
superior to iron for a structure like a boiler, in which the plates 
are as a rule exposed to strains in every direction ; but this result 
has been obtained by reducing the hardness of steel to a mini. 
mum, which materially reduces its increased usefulness. The 
tensile shearing strength of the material supplied for these tests 
by some of the most experienced makers of steel, and by them, no 
doubt, considered the best for the purpose, has in these experi- 
ments proved to be not more than 16 per cent. above that of the 
iron, and the want of hardness—as distinct from tensile strength 
—has proved to be a very serious disadvantage in boiler work, 
What the trade now requires is a return to a harder material, of 
increased tensile strength, without losing the homogeneity which 
is at present obtained at the expense of hardness. It can 
scarcely be doubted that the increasing experience in the manu. 
facture of steel, which has already overcome so many and such 
serious difficulties, will in time meet this requirement. The well- 
known fact of the superiority of rivetting by machinery over hand 
rivetting has been again demonstrated most conclusively, whilst 
the experiments have shown that the effect of steam rivetting is, 
to say the least of it, not inferior to hydraulic rivetting, as far as 
the quality of the rivet is concerned, but that haul rivetting 
is distinctly superior as to its effect on the plate, which is less 
injured by the slow pressure of the hydraulic ram. A number of 
curious facts referring to rivetted joints were indicated by the 
trials. Steel showed in this respect a decided superiority over 
iron, beyond the proportion due to its greater tensile and shearing 
strength, the average strength of all the steel seams broken being 
60°2 per cent. of the solid plates; that of the iron only 54°0 per 
cent. This proportion was still more striking in all lap joints, in 
which the greater stiffness of the material prevented the injurious 
bending of the plate in the line of the rivets, this being, no doubt, 
the chief cause of the great weakness of this kind of joint. ‘The 
experiments further show that the plates invariably lose part of 
their tensile strength in the section of solid material left between 
the rivets of a seam, this loss —s greatest in lap joints. It is 
also greater in punched than in drilled plates—iron as well as 
steel—and greater in plates rivetted together by steam than in 
those rivetted by hydraulic pressure. On the other hind, the 
strength of rivets against shearing is greater than its normal 
figure, especially in lap joints. The usefulness of double 
rivetting appears to be mainly due to the fact that it more 
eectually prevents lap-jointed plates from bending under 
stress. At the same time, the zigzag rivetting generally 
adopted in double rivetting increases the tensile resistance of the 
material between the rivets considerably beyond its normal figure. 
Butt joints, with a cover on one side of the plates only, gave no 
advantage at all, the cover behaving simply as an intermediate 
plate, attached to the two main pieces by an ordinary lap joint. 
A marked improvement could no doubt be obtained by giving to 
the cover greater thickness, so as to prevent its bending. ‘The 
most effective seams as to tensile strength were, of course, butt 
joints with two covers, as not only do they nearly double the 
shearing strength of each rivet, but they entirely prevent the 
bending of the main plates. The main fact ceo Ht from the 
tests of parts of boilers and complete boilers under hydraulic 

ressure, was the impossibility of bursting an ordinary rivet sean. 
in this way—the compression of the rivet and elongation of the 
rivet-hole resulting invariably in leakage, which prevented the 
necessary pressure from being obtained. Each rivet became its 
own safety-valve, and the strain put on the weakest part of the 
structure never reached more than 70 per cent. of the breaking 
strain. This is the point where additional hardness of the 
material would be most useful, as it would prevent the opening 
of the rivet-holes, which now makes a boiler useless long before 
the breaking strain is reached. On the question of the durability 
of boilers it is probably —— to throw much light by ex- 
periments. Here practical experience is the only reliable 

uide, and every well-authenticated example is of some value. 

he paper may therefore be concluded with the mention of one 
such example, which presented itself for careful examination 
during the last few weeks. ‘I'wo boilers similar in construction 
to those used during the experiments were constructed by Messrs. 
John Fowler and Co. in the spring of 1868, one being entirely of 
steel, the other of iron. They were used for the two engines of a 
steam ploughing tackle, and have just returned for repairs to the 
manufacturers, after eleven years of work, during which they had 
been provided with new fire-boxes in 1874. During the whole 
time these boilers had to go through the severest work and 
treatment to which boilers can be exposed, using every variety of 
the worst water, travelling over the roughest roads, and being 
exposed to every sort of weather without external protection. 
Both boilers also had to do exactly the same amount of work, and 
to undergo the same hardships, as neither of the two engines can 
work without the other. The result is most striking. The steel 
boiler has never given any trouble, and is now by far the best of 
the two. A few cases of this description should finally settle the 
question as to the superiority of steel in this respect. 


In the discussion which followed this paper there was little 
said that added to the information to be gained from the paper 
itself. Indeed, it was, as usual, evident that in order to a 
discussion of value on a paper of this kind it is necessary 
that the paper should be in the hands of those interested 
some little time before the discussion is to take place. When 
those who have written a paper have theoretical knowledge 
and practical experience, which enables them to give intelli- 
gent consideration to the experiments described therein, their 
remarks can scarcely be properly digested, even by those con- 
versant with the subject, during the short time which is given 
to the reading of the paper more or less in abstract. Upom such 
insufficient consideration it is, therefore, almost impossible 
that useful information can be extracted from a talk upon 
rather than a discussion of such a paper. This was to be 
remarked with reference to this paper of Messrs. Greig and 
Max Eyth’s. Mr. W. Webb observed that the paper generally 
bore out the teachings of his paper read about a year ago, 
and Professor Unwin, who seemed to have seen the paper 
before the meeting took place, made the principal remarks of 
the evening. The gist of his argument was that there are 
many conditions or elements in experimental tests of the 
strength of rivetted joints which do not come into play in 
practice. The local action round the rivet holes in the experi- 
mental test pieces, referred to in the early part of the paper, 
he considered would not be so great in the greater length 
of rivetted joints in boilers, and that the rivets and plates had 
not so fair a chance of resistance to deformation and rupture 
in the experimental as in the real boiler seams. The contin- 
gency of ovalling of the holes would not arise in practice, as 
with joints closed up by close rivetting the joints would 
break before the pressure of fluidity or that necessary to effect 
flow of the particles was reached. Thus he argued that 
experimental conditions were imported into practice which did 





not belong to it. He was of opinion that the assumption 














Ar as 
ting 
| less 
er of 
the 
over 
ing 
eing 
) per 
8, in 
rious 
mbt, 
The 


rt of 
veen 
It is 
ll as 
n in 
, the 
rmal 
uble 
more 
nder 
rally 
’ the 
sure. 
‘eno 
liate 
oint, 
ig to 
The 
butt 
» the 
, the 
1 the 
aulic 
sean 
' the 
| the 
1e its 
f the 
king 

the 
ning 
efore 
vility 
y ex- 
iable 
alue. 
F one 
ation 
ction 
eSSrs. 
ly of 
sofa 
o the 
y had 
vhole 
- and 
ity of 
veing 
tion. 
, and 
s can 
steel 
est of 
e the 


little 
aper 
toa 
ssary 
ested 
Vhen 
ledge 
telli- 
their 
-con- 
ziven 
such 
ssible 
upon 
“y- 
y and 
rally 
ago, 
ger 
s of 
e are 
f the 
ay in 
‘peri- 





Joy 18, 1879. 


THE ENGINEER. 





55 














made, with reference to the zig-zag fracture of the double 
rivetted lap joints—see Fig. 12—could not be sustained; and 
with t to the different tensile strength observed in the 
fractured stays in the stayed surfaces, as described in the paper, 
was due to unequal distribution of the strain on the 
stays in different positions, that in fact the plate’s resistance 
to fexure would assist the stays at the outer parts of the plate 
more than at the central parts. Mr. Cowper, on the other 
hand, thought this did not actually obtain, inasmuch as 
within the narrow ranges of flexure possible in the plate 
before the whole strain was brought on the stays prevented 
the stays from receiving any assistance from the plates. Mr. 
Aveling said he used butt joints for the longitudinal seams of 
his boilers, with a single exterior covering strip 25 per cent. 
thicker than the plates. He thought it would be advan- 
tageous to have boiler shells all in one piece, either rolled out 
as are tires or by welding. Mr. S. Fox said that the Leeds 
Forge Company were preparing to make boiler shells, 5ft. by 
Oft., by rolling from a single piece. ‘The information given in 
the paper showing the relative value of the shearing and 
tensile resistances of rivets was referred ecb Mr. Cochrane, 
who, as well as Mr. Hall, of Nuneaton, observed that the experi- 
ments of the authors of the papers, as wellas by others, made it 
more than ever difficult to see or learn why boilers exploded. 
Mr. M. Bromley said that the longitudinal seams of the 
boilers on the Great Eastern Railway were made with coverin 
strips inside and out, the former being about jin. thick an 
the latter about the same thickness as the plates. Mr. Pax- 
man gave some of his experiences with steel for boilers, after 
which Mr. Greig, when he and his collaborateur had been 
called on to reply, said that so far as the discussion had 
helped them, they stood in the same position as before their 
paper was read, and he therefore asked that the discussion 
should be renewed at the next meeting, when the members 
had had a fair chance of reading their paper and learning their 
views. The President thought the authors’ reply would be 
best made at once, but under certain conditions it might 

ibly be renewed, though in view of the number of papers 
and the other business to be got through at Glasgow would 
render it somewhat improbable. The authors therefore re- 
plied, Mr. Max Eyth dealing with the more theoretical points 
of the discussion, and both authors in their replies repeated 
the information given in the paper. 
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+h. = Iniilai 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2690. Waur.icics or Rouxpasoots, W. R. Lake, Southampton-buildings, 
London.—A communication from H. V. Hartz and D. U, Washington, 
Cleveland, U.8.—2nd July, 1879. 

2704. Printinc Macuinery, A. Sauveée, Parliament-street, Westminster. 
—A communication from H. Marinoni, Paris. -3rd July, 1879. 

2705. Mariners’ Compasses, W. R. Lake, Southampton-buildings, 
London.—A communication from 8. Longfellow, Philadelphia, U.8.— 
8rd July, 1879. 

2727. Guinpine, &c., HarDENED Meta Sunraces, H. J. Haddan, Strand, 
Westminster.—A communication from J. H. Gowan and C. Daniel, 
Carson, U.8.—4th July, 1879. 


Patents on which the Stamp Duty of £50 has been Paid, 
StropreRinG Botrves and Jars, J. L. Besnard, Guernsey.—7th July, 
1876. 


2790. Raitway Brake Apparatus, E. D. Barker, Bedford-row, London.— 
8th July, 1876. 

2849. Towacco-cuTtine Macuines, R. Legg, City Engine Works, Eagle 
Wharf-road, Hoxton, London.—1l2th July, 1876. 

2854. Winpinc THREAD on to Spoo.s or Suvuttries, C. T. Powers, Sheffield. 
—13th July, 1876. 
. CLoc BLocks, R. J. Jones, Liverpool.—l0th July, 1876. 

3055. pangs repeecine Apparatus, A. M. Clark, Chancery-lane, London. 
—29th July, 1876. 

2808. Cuaraine, &c., Heavy Guns, R. C. Smith, Edinburgh.—l0th July, 


1676. 
2825. Ma.tine, H. B. Barlow, Manchester.—11i July, 1876. 
2807. Brocks for Buitpinc PuRvoses, J. Wovdhouse, Woolston.—1l0th 
1876. 








ae Speep InpicaTors, W. Stroudley, Brighton.—27th March, 


1279. Rotary Steam Enoines, &., E. C. Cassot, Marseilles, France.— 
81st March, 1879. 

1319. Moutpixe TooruEep Wuees, 8. Buckley and J. Taylor, Castle Iron- 
works, Oldham.—3rd April, 1879. 

1389. SkIppING WHEELS, U. F. C. Morris, Hackney, London. 

1393. Se1tinc and Fixing Meratiic Eye.ets in Paper, &., G. E. 
Vaughan, Chancery-lane, London.—A communication from F. Tebbitt. 
8th April, 1879. 

1560. INcREasING the Comsusrtisitiry of Coa, &c., A. M. Clark, Chancery- 
lane, London.—A communication from Baron G. E. Haussman and C. 
Edwards.—19th April, 1879. 

1593. Boors and SHoes, T. Cowburn, Havelock Villa, Howard-street, 
Gloucester.—23rd April, 1879. 

1671. PortaBLe Lavatory, J. Alexandre, jun, Faubourg St. Antoine, 
Paris.—29th April, 1879. 

1857. Rearixc Macuines, J. Howard, E. T. Bousfleld, and G. Gibbs, 
Britannia Works, Bedford.—9th May, 1879. 

1955. Watcues, H. Robert, Clerkenwell-road, London.—15th May, 1879. 

1965. SurrorTina CanDLE Suapes, J. L. Clark, the Common, Ealing.— 
16th May, 1879. 

1991. Mourus of Borr.es, &c., T. Wood, Portobello.—20th May, 1879. 

2042. Puniryinc Pararrine, J. Calderwood, Addiewell Chemical Works 
West Calder.—22nd May, 1879. 

2065. Mortisine CuIseL, H. Stent, Stratford, London.—23rd May, 1879 

2082. STEERING Surps, &c., T. B. Heathorn, Wilton-place, Knightsbridge, 
London.—26th May, 1879. 

2131. SuppoRTiNG PoLys or Upricuts, F. Rk. Matthews, Ovesham Tye.— 


28 lay, 1879. 

= Saawe Mix and Cuarr-currer, T. Clarke, Truro, Canada.—28th 
lay, 1879. 

= — Apparatus, W. J. M‘Cormack, Paignton.—30th 

‘ay, 1879. 

2168. Grinpine, &c., Macuine, H. H. Lake, Southampton-buildings, 
London.—A communication from C. Déchamp.--3lst May, 1879. 

2190. Fire B: , W. And Dundee.—3rd June, 1879. 

2315. Suirt Cotiars, F. Jaques, Brixton-road, London.—11th June, 1879. 

2330. CoupLinc Apparatus, G. B. Bruce, jun., Westminster-chambers, 
Victoria-street, Westminster. 

2339. Ostaininc Liout by Exvecrriciry, A. M. Clark, Chancery-lane, 
London.—A communication from A. de Méritens and Co.—1l2th June, 
1s79. 

2351. Propucine MANiFoLp Cortes of Writina, &c., M. Alissoff, St. Peters- 

rg, Russia.—13th June, 1879. 

2355. SteeRING Suips, &c., W. Y. Fleming and P. Ferguson, Phenix 
Engine Works, Paisley. 

2362. Trussinc Barres, &c., B. Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from H. U. Palmer. 

2364. BaRRELS, B. Hunt, Serle-street, Lincoln’s-inn, London.—A com- 








July 

2823. Reapine, &c., Macuines, W. J. and C. T. Burgess, Brent d.— 
llth July, 1876. 

2873. Sink Hats, F. Wirth, Frankfort-on-the-Maine, Germany.—13th 
July, 1876. 

2874. Decorative or Cotour Parintine, &c., J. E. Jefferies, Canynge- 
buildings, Redcliff-street, Bristol. —13th July, 1876. 

2804. CarriaGe WHEELS, Sir J. Whitworth, Manchester.—l4th July, 1876. 

2919. Combustion of Smoke, W, Cordingley, Wakefield.—17th July, 1876. 

4259. Bave-ries, &c., W. R. Lake, Southampton-buildings, London.—3rd 
November, 1876. 

2813. Lamps, &c., E. A. Rippingille, Holborn, London.—1l1th July, 1876. 

2835. Currine TooL-HoLpERs, J. P. Smith, Glasgow.—l2th July, 1876. 

2843. Canisters and Cans, 8. Eyles, Worcester.—12th July, 1876. 

2872. Serr-acrine WeiGuine, &c., Macuines, W. Li. Baxter, Brixton-hill. 
—13th July, 1876. 

2901. Preventine the Formation of Ice, W. Stainton, Liverpool street, 
King’s Cross, London.—15th July, 1876. 

2853. Sewinc Boors and Snors, W. H. Beck, Cannon-street, London.— 
13th July, 1876. 

2900. Fotpinc Cuairs, &., A. M. Clark, Chancery-lane, London.—l4th 
July, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 


2066. Steam Encines, J. Downes, Handsworth.—9th July, 1872. 

2054. Coo.ine Arr and Gases, J. H. Johnson, Lincoln's-iun-fields, London. 
—8th July, 1872. 

2117. Raitway Carriace, &., Door Lock, W. Wilkes, Bloxwich.—13th 
July, 1872. 

2093. Compound for Preservine Surraces of Woop, &c., J. R. Casby, 
Newman-street, Oxford-street, London.—1lth July, 1872. 

2123. ArtiriciaAL Fugen, T. E. Heath, T. Evens, and T. E. Heath, jun., 
Cardiff.—13th July, 1872. 


Notices of Intention to Proceed with Patents. 


340. Spapes and Picxaxes, G. H. Wildes, Lowndes-square, London.—28th 
January, 1879. 

883. Snarr Hancexs, E. T. Hughes, Chancery-lune, London.—A com- 
munication from H. D. Cone. 

885. Cop Tunes and Hoxpers, B. J. B. Mills, South ton-buildi 


tion from H. U. Palmer. 
2369. PREVENTING, &c., the Escape from Vesseis of Fiuips, J. B. Dancer, 
Manchester. 
2370. Fittration of Fivuips, J. B. Dancer, Manchester.—14th June, 1879. 
7 InpicaTiInc APPaRaTUs, J. Adams, Crossgates, and Baird, 
iw. 
2380. AIRING TEXTILE Fasrics, M. Robertson, Foxbar.—16th June, 1879. 
2418. Tyre-writinc Macnines, W. R. Lake, Southampton-buildings, 
London.—A communication from F. Sholes, W. C. Page, and G. W. 
Carr.—18th June 1879. 





All ms ha an interest in opposing any one of such applications 
should leave a in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 





List of Specifications published during the week ending 
July 12th, 1879. 

3620, 2d.; 3836, 1s.; 4201, Is. 6d.; 4370, 8d.; 4302, 4d.; 4479, 6d.; 4484, 6d.; 
4508, 6d.; 4580, 2d.; 4618, 6d.; 4663, 10d.; 4712, 6d.; 4718, 6d.; 4721, 6d.; 
4723, 6d.; 4727, 6d.; 4750, €d.; 4770, 6d.; 4808, 4d.; 4827, 6d.; 4841, 6d.; 
4859, 6d.; 4873, 6d.; 4874, 6d.; 4885, 6d.; 4888, 6d.; 4895, 6d.; 4806, 6d.; 
4897, 4d.; 4900, 6d.; 4v06, 6d.; 4911, 10d.; 4913, 6d.; 4922, Is. 2d.; 
4926, 2d.; 4932, 6d.; 4935, 6d.; 4936, 6d.; 4938, 6d.; 4939, Gd.; 4942, 6d.; 
4946, Gd.; 4948, Gd.; 4952, 6d.; 4953, 6d.; 4957, 6d:; 4966, Gd.; 4967, 6d.; 
4970, 6d.; 4974, 6d.; 4983, 6d.; 4986, 4d.; 4992, 6d.; 5002, Gd.; 5003, 
6d.; 5013, 6d.; 5019, Gd.; 502", 6d.; 5029, 2d.; 5030, 2d.; 5032, 2d.; 

5, 4d.; 5037, 2d.; 5039, 2zd.; 5040, 2d.; 5044, 2d.; 5045, 2d.; 5049, 2d.; 
, 2d.; 5052, dd.; 5053, 2d.; 5054, 2d.; 50°5, 2d.; 5059, 4d.; 5061, 2d.; 
5064, 4d.; 5065, 6d.; 5066, 6d.; 5069, 2d.; 5071, 2d.; 5073, 2d.; 5074, 2d.; 
5075, 2d.; 5077, 2d.; 4078, 4d.; 5081, 2d.; 5084, 2d.; 5085, 2d.; 5087, 2d.; 
5088, 4d.; 5090, 4d., 509%, 2d.; 5004, 2d.; 5095, 2d.; 5098, 4d.; 5099, 6d.; 
5102, 2d.; 5104, 2d.; 5105, 2d.; 5107, 2d.; 5108, 2d bd.; 5114, 2d.; 
5115, 2d.; 5117, 2d.; 5118, 6d.; 5119, 2d.; 5122, 4d.; , 4d.; 5124, 2d.; 
5127, 2d.; 5129, 2d ; 5130, 2d.; 5132, 2d.; 5135, 2d.; 5136. 5140, 2d.; 
5141, 2d.; 5159, 2d.; 5169, 4d.; 5174, 4d; 5201, Gd.; 5238, 4d.; 1353, 6d.; 
1420, 6d.; 1472, 2d.; 1580, 6d.; 1531, 6d. 
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London.—A communication from G. W. Dyer.—ith March, 1879. 

887. Comrounp for Buryine in Lamps, A. Norris, Finsbury Park, London. 
—6th March, 1879. 

902. Screenino Coat, &c., A. Brown and H. Bennett, Stockton-on-Tees. 
—Tth March, 1879. 

916. Stoprerwne AgRaTeD Liouip Borries, T. Rule, Harrogate. —Sth 
March, 1879. 

933. InvisisLe CLOCK-winpING Mecuanism, E. M. L. Maxant, Paris. 

935. GaLvanic Barterixs, &., 1. A. brasseur and O. A. E. Dejaer, 
Brussels. 

941. Frusnine Apparatus, D. Gill, Weston-super-Mare. 

942. Forecarrisces, J. E. H. Colclough, Dublin.—10th March, 1879. 

953. Locks and Fastreninos, R. 8. C. Jelley and R. C. Jones, Blackfriars- 
road, London. 

956. Gas, 8. Holman, Queen Victoria-street, London. 

957. Hot-waTer JuGs, J. Read, Hanley. 

960. DyNaMoO-ELECTRIC Macuines, L. Simon, Nottingham.—A communi- 
cation from 8. Scl.uckert. 

962. Sprinc Fastentos for Gloves, E. Awbrey, Hackney. 

964. DisrripuTinc Weicuts, &c., C. Pieper, rlin.—A communication 
from E. Bellu th. 

967. CHarcoaL, R. Weare, Manchester.—11th March, 1879. 

970. Rispep Loorep Fasxics Macuixery, T. Wigfield, Nottingham. 

971. Burton Suanks, F. D. Veeux, Southampton-buildings, London.—A 
communication from F. Perrin. 

975. BuTTron-HOLE Sewine Macuines, F. Simmons, Blackfriars.—12th 
March, 1879. 

997. Neck-T1z Fasreniscs, D. Cutler, Birmingham. 

1002. Swarr Covr.ines, H. M. Butler, Leeds. 

1005. Stor Mortons for Looms, J. W. W. Shaw and J. Hornby, Rochdale. 
—13th March, 1879. 

1008. Currine the Tureaps of Lace, Tue, &c., O. L. Deschamps, Pas- 
de-Calais, France. 

1009. Takinc-orF Printing Macuines, J. Esson, Johnson’s-court, Fleet- 
street, London. 

1011. Stoves, 8S. C. Davidson, Belfast. 

To!8. Expressino Fiurps, G. W. von Nawrocki, Berlin.—A communica- 
tion from F. Nieper.—14th March, 1879. 

1028. Composrrions for Snips’ Borroms, A. C. A. Holzapfel, Newcastle- 
upon-Tyne. 

1030. RatLwaY WuHeEELs, W. Stroudley, Brighton. 

ip Beonavme upon Guass, F. Kaiser and A, A. Duplessy, Havre, 

ce. 
1038. Door-KNoss, &c., G. J. Williams, Birmingham. 


*,* Specificati will be forwarded by post from the P.tent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Urder, made payable at the Post-office, 5, Hi 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Scvth- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


3286. PortaBLe BorrLe FRAME anv Rack, W. Holt.—Dated 20th August, 
1878. 6d. 


A light metallic frame supports two plates in which are punched a scries 
of holes, those in one plate to receive the necks and those in the other to 
receive the body of the bottle. 


yor mr er HOLEs For Biastino, E. Jones.—Dated 31st October, 1878. 
—(Void.) 2d. 

The water which runs down the sides of quarries is collected in elevated 
tanks, and utilised to drive a turbine, to the spindle of which a rock drill 
is connected. 

4448. Aprraratos ror PREVENTING THE Loss oF PuRsss, &c., W. R. 
Lake.—Dated 2nd November, 1878.—(Void.)—(A communication.) 2d. 

This consists of a spring in a case attached to a cord, to the other end of 
which the purse is attached, the case containing the spring being secured 
in the interior of the pocket. 

4453. Dveine anp PrintinG TexTILE Fasrics AND Yarns, C. Dreyfus.— 
Dated 4th November, 1878.—( Void.) 2d. 

The cloth or yarn is prepared in a weak solution of bichromate of potash 
and then dried, when it is printed with a colour containing besides the 
thickening, a suitable quantity of hydrochlorate of aniline, or any other 
salt of aniline, toluidine and pseudo toluidine. To this isadded a mineral 
salt of chromium. The black will come up immediately after printing 
and requires no “ageing.” After priuting the guods are passed in a bath 
containing carbonate of soda ; then they are washed and passed through 
bisulphite of soda, washed again, passed through a bath of weak sulphuric 
acid, again washed and passed through a bath of weak chloride of lime or 
of soda, again washed, soaped, and they are then ready for starching. 
4623. Compinep NEEDLE AND THREAD Hover, M. B. Rowland.—Dated 

14th November, 1878. . 
The reel is mounted on a spindle around one end of which a needle case 





1039. Braces for Suspenpine Dressgs, J. B. Brooks, Birmingh —Lbth 
March, 1879. 

1054. Wire Leap, &c., J. C. Martin, Richmond. 

1072. H , G. T. M. Rackstraw, Shefiield.—18th March, 1879. 

1077. TRoLLYs, &c., J. B. Coudoint-Gougeul, Vienne, France. 

1/95. Gas Stoves, J. Adams, Glasgow. 

1099. Serine Marrresses, &c., E. P. Al der, Southampton-buildings, 
London.—A communication from V. C. Thuau. 

1108. Printine Apparatus, W. R. Lake, Southampton-buildings, London. 
—A communication from J. F, de Buigne.—19th March, 1879. 

1112. Feit, W. Spence, Quality-court, Chancery-lane, London.—A com- 
munication from L. B. Fortin. 

1123. Sreex Pixnep Coverines, &c., T, W. Harding, Leeds. 

1130. Propucine Bank Notes, Cneques, &e., J. ‘thompson, Basinghall- 
street, London.—A communication from 8. Thompson and T. 
Garlick.—.20th March, 1879. 

1131. Sutpuipe of Zrxc, T. Griffiths, Birkenhead, and J. Cawley, Dept- 
ford.—2lst March, 1879. 

1148. Discuarcine Torpepoes, D. F on, Portsea. 

1154. Fasrenines for Bags, &c., J. B. Brooks, Birmingham. — 22nd March, 











1879. 
1162, Connectrnc Hanpies to the Biapes of Knives, J. Mayer, Great 
Portland. 


“8 ‘ ion, 

1165. CapsuLina Macniyes, F, Wirth, Frankfort-on-the-Maine.— A com- 
munication from F, Fehr. 

1166, Map, &c., Frames, A. W. Hale, New York. 

1169, Earta-cLosets, G. H. With, H ~—24th March, 1879. 

1194. HorsesHogs, B. J. B, Mills, Southampton-buildings, London.—A 
communication from J, L, Ewin.—25th March, 1879. 





isting of a wrapper or cushion of cloth rolls, and forms a holder for 
row of needles, through the eyes of which the thread is passed. Whena 
needleful of thread is required the end needle is withdrawn until sufficient 
— is drawn off, when the thread is severed between this needle and 
© next. 
4683. Apparatus For Sup STEERING Inpications, &c., F. R. Francis.— 
Dated 15th November, 1878.—(Not proceeded with.) 2d. 

The helm when moved to one side or the other serves to complete an 
electric circuit in which are two sets of electro-magnets, whose armatures 
cause a red or green light to pass over a lamp at the bow or masthead of 
the vessel, and thus indicate the direction in which the vessel is steered. 
4634. Rotary Enornes, B. Firth and J. C. Morrell.—Dated 15th Novem- 

ber, 1878.—(Not proceeded with.) 2d. 

The steam is let into and exhausted from the interior of the cylinder 
through a valve in the piston. 

4635. Execrric Licutine, B. J. C. Welch.—Dated 15th November, 1878. 
—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 4278, dated 25th October, 
1878, and consists in the employment of a double set of moving contact 
pieces, one set insulated from the other, and one connected to the posi- 
tive pole of the generator, and the other to the negative pole, the wires 
of each circuit being connected with two fixed contact pieces. The parts 
are so arranged that the current sha be reversed in each circuit one or 
more times during each revolution of the two moving sets of contact 

eces. 

4636. Carsuine Borrties, &c., EF. Belmer.—Dated 15th November, 1878. 


6d, 
A frame carries plain or fluted rollers, either cylindrical or conical, 


i 
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mounted on axes so as to be capable of revolving thereon, and set at an 
angle one to the other. The buttle with the capsule applied having 
its or projections thereon, is passed with pressure in contact with the 
rollers beneath the same, whereby the rollers are caused to revolve and 
thereby flatten the plaits upon the capsule in an even and uniform 
manner. When the tool is movable the bottle is held stationary, produc- 
ing a similar result. 
4637. Apparatus ror WarMinG Rooms, G. Westor.—Dated 15th Novem- 
ber, 1878.—( Net proceeded with.) 2d. 

This consists of an iron box with a close-fitting deor, and an inlet 
through the bottom communicating with the atmosphere outside the 
room, and an outlet at the top communicating with the chimney. Inside 
the box are fixed a number of air pipes, and underneath the air pipes is 
fitted a gas pipe. 

4638. Warer Mitts, J. W. Gray.—Dated Lith Nov-mber, 1878.—{A comme- 
nication.) 6d. 

This consists of a crank shaft carrying a series of floats, which are held 
perpendicular to the action of the water by floating arms, which latter 
engage with a wheel, from which the power is communicated to the 
shore or other place of service. Also of float boards provided with fenders 
on the power-wheel, which are held vertical by the action of the floating 
arms, 

4639. Vent Pes, F. C. Payne.—Doted 15th November, 1878. 

This consists of a vent peg in which a ball or other valve is so arranged 
that when the vent peg is fitted in the vessel, the drawing of the liquid 
therefrom causes the ball or valve te uncover a passage for the admission 
of air. 

4640. DistILLaTion OF HypROGENISED Matters, &c., W. R. Lake.— 
Dated 15th November, 1878.—(A communication.) 18. 10d. 

This consists in transforming under the influence of heat, and by means 
of the azote of the air, the hydrogen gas which is produced in the distil- 
lation of the hydrogenised matters, and in collecting, combined with 
water, the ammonia resulting from the operation. 

4642. Exrension TaBLEs anp Castors, J. Fairbank.—Dated 15th Novem- 
ber, 1878.—( A communication.)—{ Not proceeded with.) 2d. 

The improvements relating to extension tables consist of two pairs of 
teggle bars and right and left-hand threaded screw, by turning which 
the extension or contraction of the table is effected. In the castors a 
central spindle or shaft is employed, on which is placed a cup with spurs 
or projections for keeping the cup in position. On the bottom part of 
the spindle is fitted, so as to work freely, the arm or brackets, between 
which a roller is . Within the cup and between its interior face 
and the upper surface of the boss of the roller arms are provided a 
number of anti-friction rollers. 


46483. Sroots or Rests ror THE Feet, EF. G. Brewer.—Dated 1th Novem- 
ber, 1878.—{A communication.) 6d. 

The seat is of metallic lattice work between two flat pieces or bars 
forming the frame. A back is formed in the same way at right angles to 
the seat, and the ends of its frame pass beneath the seat where they are 
rounded off, so as to form feet, which allow the stool to be inclined to 
any required angle, The seat is continued to the other side of the back, 
and limits the inclination which the stool can assume. 

4644. Sroves anp Cooxine Ranoes, J. D. Prior.—Dated 15th November, 
1878.—( Not proceeded with.) 2d. 

The lowest bar is formed so as to revolve, and of form and size suffi- 
cient to receive a sliding bottom grate working in the thickness of the 
bottom bar, and capable of revolving with it. Below and in front of the 
grate is fixed a dished hopper to receive the fuel, and the bottom grate, 
when revolved by means of a lever ratchet and pawl working the bottom 
bar, clears this hopper, forcing the fuel under the fire. 

4645. Osraisine Evecrric Liosr, J. 8. Sellon, W. Ladd, and H. Edmonds. 
— Dated 15th November, 1878. 6. 

One of the electrodes consists of iridium in a practically pure state. 
The iridium in any suitable shape to form a “‘ point” is fixed in a metallic 
setting, preferably platinum, and this rey | is affixed to a plug of 
copper. Instead of employing rods or wires of platinum in a closed cir- 
cuit for emitting light, alloys of this metal with iridium are used. 

4646. Evecrric Lamps, J. S. Selon, W. Ladd, and H. Edinunds.—Dated 
15th November, 1878. €d. 

Carbon points are inserted in guides in which they move freely, and 
bring their extremities into contact with fixed rests carried by supports 
connected to their respective guides, and forming portions of the circuit. 
If the points are set at an angle the guide for one is pivotted to a fixed 
> and is capable of rocking to put its carbon in or out of contact 
with the carbon of the fixed guide. When the lamp is not in use the 
points are in contact, and to se; e them and produce the electric arc 
an electro- et is placed wii the circuit, and so as to act on the 
pivotted guide, and rock it on its fulcrum as soon as the current is 
established. 

4647. Breecu-1oapinec Snap Guns, W. Rogers.—Dated 15th November, 
1878.—( Not proceeded with.) 2d. 

The lever is formed with a short arm or finger provided with an anti- 
friction roller, which bears against the underside of a tumbler 
to the centre of the back of the action. The tumbler immedia’ below 
its pivot pin is furnished with a hook, which takes into the snap bolt for 
the purpose of withdrawing the bolt when the barrels are be 
dropped for loading or cleaning the gun. This tumbler is held down by 
the pressure of a spring, so as to maintain the bolt in its locking position 
and the lever in its raised or normal position. 

4648. Sream Enoines, M. Silvester.—Dated 15th November, 1878.—(Not 
proceeded with.) 2d. 

This relates to engines in which vibrating or oscillating connecting rods 
are jointed directly to the pistons. Each joint is made by a pin to receive 
the ends of its connecting rod, which is screwed or socketted into the 

in, so as to ensure an illating movement to the pin cor di 


6d. 


gelatinous nature, exactly as if they were pure gelatine, that is, after 

concentrating them to the state of a jelly, the liquor is poured as a very 

thin layer upon a smooth slab of glass or other material, and the solidified 
jelly is dried in thin sheets or nets. 

4656. Manuracrore or Fetrep Faprics, 7. Denison, A. Slater, W. 
Coupland, and J. EB. Plummer.—Dated 16th November, 1878.—( Not pro- 
ceeded with.) 2d. 

Instead of feeding the scribbling machine with one sliver of uniform 
colour, it is fed with a party coloured sliver, made by winding numerous 
narrow slivers of different colours on to one beam, so as to enable felted 
fabrics with striped patterns of various colours to be produced. 

4657. Vevocirepes, J. M. and J. K. Starley.—Dated 16th November, 1878. 
8d. 


This consists, First, in a means of connecting the axles of the running 
wheels with the back frame of the velocipede, whereby the wheels may 
be detached and replaced. Secondly, mounting the driving wheel and 
the pedal crank shaft in a hinged frame. Thirdly, the use in velocipedes 
of a central driving and steering wheel. Fourthly, the construction of 
interlocking anti-friction bearings. 

4658. Macuine ror THE MANUFACTURE OF Bricks, &c., B. Bdmonds.— 
Dated 16th November, 1878.—(A communication ) 6d. 

This consists of a wheel having rectangular openings pierced around 
its periphery serving as moulds for the materials, which fall from a hopper 
arranged above the wheel at any desired spot in such a manner that the 
empty compartments or moulds coming successively under the hopper 
are filled with the materials. Ata certain distance from the hopper the 
material in the moulds is compressed by means of a rotating cone whose 
trunnions support a certain pressure by means of springs or other 
pressure. The bricks thus compressed are afterwards lifted out of the 
moulds by the raising of the movable bottoms of the moulds, which raising 
takes place whilst the wheel continues to turn. 

4659. Looms, C. H. Taylor.—Dated 16th November, 1878.—(Not proceeded 
with.) 2d. 

This Bond in the employment of a hooked lever hinged to an upright 
rod, to which a constant rising and falling motion is imparted by means 
of a lever operated by « cam on the crank shaft, for breaking the fall or 
effecting the gradual lowering of the shuttle boxes. 

4660. Apparatus FoR STEERING VessELs, J. W. Watson.—Dated 16th 
November, 1878. 6d. 

A steam cylinder is placed by preference under the bridge, and has 
fitted to its piston rod a crossh which slides in bearings, underneath 
which is a shaft with a double crank, and working to and fro in con- 
tiguous bearings. One end of the shaft carries a double- ved segmental 
wheel for the rudder chain to work in, each end of this chain being 
secured to a grooved segmental wheel, and is carried by pulleys arranged 
at the ship's sides to a second segmental wheel keyed to the rudder post. 
A duplex dial plate is arranged on the bridge, and a spindle passes up 
through it and carries a pointer, so that by moving the pointer to the 
required position, the rudder is correspondingly moved. This is effected 
by an excentric on the spindle connected with the slide valve of the 
cylinder. A second dial plate is connected with the rudder, so as to 
show the exact position of the latter. 

4661. Arraratvs ror IncreasiING THE DRavGuT in CaIMNeys OF STeAM- 
suips, &c., J. C. Mewburn.—Dated 16th November, 1878.—(A communi- 
cation.) 6d. 

This consists in the construction of chimney blast apparatus in such 
manner that there is formed around the inner surface of the yg! an 
annular orifice of nearly the same diameter as the chimney, by which 
compressed air or exhaust steam from engine cylinders issues around the 
inner surface of the chimney, being continuously guided and confined 
therein so as to allow a hollow cone of air or steam, into the interior of 
which hollow all the combustion gases of the chimney are conducted, so 
that these are carried up by the said hollow cone of air or steam and con- 
ducted into the open air. 

4662. Propuc E.ecrric Lieut, &c., J. T. Sprague.—Dated lth 
November, 1878. 6d. 

This consists, First, in substituting for the ordinary electric arc, con- 
sisting of conductors with a variable space between them, a closed circuit 
consisting of ajconducting substance capable of carrying the a united 

A a Sand ieee 





which are made of blocks, cakes, plates, spheres, domes, discs, or other 
suitable forms of lime, magnesia, alumina, or other suitable oxide of the 
earthy or alkaline earthy metals, or mixture thereof, and one or more is 
affixed or placed between or against any wires, points, pencils, or sur- 
faces, from which electric lights, sparks, or incandescence is or are to 
radiate or be emitted. Third’ y in the use of platinum or other suitable 
metal in the form of wires, helices, &c., in connection with and in juxta- 
iti the electr lcic burners. 
4672. Workinc Raitway SIGNALS AND Points, G, Lund and A. Burrows, 
—Dated 18th November, 1878.—( Not proceeded with.) 2d. 

A repeater or small semaphore arm is worked electrically by the signal 
or point, at a certain part of the movement of which a resistance coil is 
brought into action, so that there is first a stronger and then a weaker 
power sent through the conducting wire. By this means the signalman 
will be able to see if the signal or point has moved to the full extent, as 
the first current has the effect of moving the repeater half-way, and 
the second current withdraws a stop and allows it to complete the 
distance it travels. ’ 

4673. Ironinc Macuines, H. J. Haddan.—Dated 18th November, 1878, 
—(A communication.) 4d. 
One or more hollow cylinders are heated by gas and form on their 
lersid g or ironing box, made to travel by an adjustable 
crauk over a table suspended to levers, so as to enable the requisite to put 
on the articles introduced between the iron and the table. 
4674. Braceets, Neckvets, anp Cnains, 4. Lion.—Dated 18th Novem- 
ber, 1878. 6d. 

A blade or strip of metal is passed between two rollers, either 
cylindrical or conically grooved, so as to impart an undulated or tubular 
form to it. 

4675. Puncues ror Meta. Tuses or Carsures, C. D. Alel.—Dated 18th 
November, 1878.—(A communication.)—( Not proceeded with.) 2d, 

The recess in the socket to receive the punch is larger than the end of 
the latter, and has a screw thread formed in it. Upon the end of the 
punch is a loose conical piece slit at one or more points, and over this is 
placed a gland with a conical inner surface fitting the smaller end of the 
conical piece, and provided at its outer surface with a screw thread fitting 
the female thread in the socket. On introducing the end of the punch 
with its slit conical piece into the socket, and then screwing in the 
gland, the conical piece is compressed against the surface of the punch 
and made to hold it securely in the socket. 

4676. CenrriruGAL MACHINE FoR SEPARATING SUBSTANCES FROM EACH 
eed C. D. Abel.—Dated 18th November, 1878.—(A communication.) 








A drum revolves on a spindle and has a number of receptacles near the 
eeaene. The liquid, with the solid matter suspended therein, is intro- 
uced near the bottom and at the centre of the drum, when the solid 
matter will by centrifugal force fly to and late in the ptacles, 
whilst the clear liquid remains in the centre of the drum. 
4677. ImMpROVEMENTS IN AND APPARATUS FOR GOVERNING STEAM ENGINES, 
W. Dawes.— Dated 18th November, 1878. 6d. 

This consists, First, in the employment of the feed or boiler water for 
actuating expansion gears, for the purpose of obtaining from one reliable 
source both the pressure for power and the solidity for controlling or 
rendering the action definite and certain. Secondly, the fixing or attach- 
ing of the hydraulic gear to or upon the cut-off valve rod or other con- 
venient or equivalent part of the valve gear. Thirdly, the employment 
of either the “double cylinder” or the rotary motor for the purpose of 
actuating a pair of cut-off valves in contradistinction and preference to 

e single cut-off valve and link arrangements, 


4678. Macuixery For Spinninc anp Dovusiina Fisres, E. Slater.— 
Dated 18th November, 1878.—(Not proceeded with.) 2d. 

In the building or forming of cups two lifter or traversing rails are 
used, the spindle being mounted upon the lower one, and the ring and 
flyer upon the upper rail. The two rails are caused to traverse by heart 
motion, the lower one traversing the spindle, so as the latter receives the 
successive layers, which constitute the body or cylindrical portion of the 
cop; the upper rail traversing the ring and flyer, so as to build or form 
the coni end. Hollow spindles have a hole through the upper end, 
through which the stationary spindle’s point — protrudes to give 








with a substance capable of b 4 a 

Secondly, the construction of lamps for electric and other lights fitted 

with a translucent refiector below the light and opaque reflector above. 

4664. Manuracture or CEMENT AND ARtTiFICcIAL Stone, F. Ransome.— 
Dated 16th November, 1878. 4d. 

This consists, First, in the manufacture of a white or artificially tinted 
cement from a mixture of kaolin or china clay and chalk or marble, with 
or without other materials, by burning such mixture in muffle kilns or 
retorts without contact with the fuel. 8 dly, the treat: it of lime 
of tiel and like limes containing a large proportion of silica, with the 
solution of a soluble salt of alumina, or with alumina in the form of 
hydrate. Thirdly, the manufacture of cement by burning a mixture of 
slag sand and carbonate of lime. 

4665. GiLprve anp Decoratinc Frame MovuLpinas, J. Koch.—Dated 16th 
November, 1878. . 

The frame has applied to it silver or other metal leaf. The leaf is coated 
with a transparent varnish of a yellow tint. Upon a lithographic stone 
is sketched with a black-lead pencil the pattern desired to be produced 
on the frame. The intervals of the pattern are filled in with lithographic 
ink, leaving only those parts of the pattern which it is desired should 
remain bright upon the frame. With this stone a suitable varnish is 
printed on to transfer paper, prepared with tapioca and gelatine. The 
impression being dry, the paper is cut into strips of the pattern, and is 
softened by steam. In this state the paper is laid upon the moulding and 
is pressed down so as to cause the varnish to adhere, after which the 
paper is stripped off. Gold bronze powder is then dusted on to the frame 
or 








pin, g 

with that of the connecting rod. The pin has also in it suitable ports, 

thus constituting an oscillating supply and exhaust valve for steam or 

other fluid. 

4649. InstrumMest ror Removinc Excrescences, &c., From Lapies 
Hatr, C. Bond.— Dated 16th November, 1878. 6d. 

This instrument has a handle of wood, ivory, hone, metal, or other suit- 
able substance, to which is secured a steel blade with a fine razor-like 
edge, forming the continuation of a similar edge on the handle, over which 

i is pi to protect the thumb of the user. The hair is 
placed on the steel edge and pressed down by the thumb, when the 
instrument is drawn gently down the hair, thus removing any excre- 
scence or roughness. 

4650. Masoracrure or Sutpucric Acip, &c., T. Clarke and EB. Smith.— 
Dated 16th November, 1878. 8d. 

This consists in utilising the elements of air and water, viz., nitrogen, 
oxygen, and hydrogen gases, by first getting them into a nascent or 
atomic condition, and making therefrom sulphuric and hydrochloric acids 
and ammonia. A furnace is employed whose diameter is about one-third 
the height of a fire clay lining, around which is coiled a tube with a slow 
inclination downwards. A s is left between the cement in which 
the tube is embedded and the outer brickwork. This space communi- 
cates with the interior of the furnace by a funnel projecting into it near 
the bottom, and filled with platinised pumicestone, and with the outside 
by two pipes near the upper part, one for the admission of gases, and the 
other to regulate a supply of air when ammonia is being made. The 
coiled pipe serves as a high-pressure boiler, and generates and superheats 
steam from water supplied by a pipe to the ooh A tap near the lower 
end of the coil allows oxygen from the decomposed steam to toa 
second furnace, where it pi is toa red-hot earthenware tube, and is 
brought into contact with sulphurous acid gas. Ammonia is formed in 
the first furnace by means of a chemical fuel, isting of carbon mixed 
intimately with 10 per cent. of a carbonate of non-volatile base, such as 
barium, sodium, putassium, or calcium. 

* 4651. Ciasps ror Pocket Books, &c., F. Wirth.—-Dated 16th November, 
1878.--(A communication.) 4d. 

This consists in the combination of a single or multiple double-armed 
catch lever with one or more springs. 

4652. Sream Pumes, H. J. Haddan.—Dated 16th November, 1878.—(A 
communication.) 6d, 

The invention is specially intended for filling locomotive tenders or 
tanks, and for that purpose is supplied with suitable pipes and couplings. 
The improvements are to be performed by the action “ey steam jet pro- 
ducing a vacuum within a vessel or ber attached to suitab i 
in communication with the tender or tank at one end, and a well, river, 
or reservoir of water at the other. 

4653. Be.ttows ror Constant Buast, ZB. G. Burton and B. Maddock.— 
Dated 16th November, 1878. 2d. 

This consists of a pair of bellows of the ordinary shape, but having 
three boards; the two outside boards are each furnished with an air 
valve, and when in action are kept apart, whilst the centre board plays 
between them, thus one compartment receives air whilst the other is 
expelling it. 

4654. Apparatus ror InpicaTinc SpeeD AND PosiTION OF VESSELS 
~4 Sea, H. Litdeke.—Dated 16th November, 1878.—( Not proceeded with.) 
9, 








This consists of a wheel having vanes either inside or outside the 
vessel for actuating suitable clockwork communicating a sliding or shift- 
ing motion to a brass bar connected to a thin, straight spring running 
parallel with the ship, and on whose end is fixed a lead pencil or other 
marker for the purpose of indicating. 

4655. TREATING ANIMAL AND VEGETABLE SuBSTANCES TO BE USED as 
+ BE. M. Nelson and J. R. Johnson.—Dated 16th November, 1878. 
4d. 

This consists in treating the animal and vegetable extracts, when of a 








iding, and it adheres to the varnish, giving a dull appearance to 

those parts which form the ground. Whilst the bright metal and varnish 

below are left bare in the parts which appear as the pattern. 

4666. Foipine Seats anp Tanrves, C. J. Bverickx.—Dated 16th November, 
1878. td. 

The joint or articulation of the seat or table consists of a wooden leg 
and an upright jointed to a stud rivetted between the plates, one fixed 
to the upright and the other to the leg. A bevel piece on the leg abuts 
against a partition separating the plates. The upright is kept oblique by 
an angle iron piece fixed to the leg. The second leg and upright are jointed 
on a second stud rivetted to the second compartment formed by the parti- 
tion between the plates. This forms one face, and the other is similar, 
the two being joined by cross pieces fixed to the lower ends of the legs 
and the upper end of the uprights. The plates of both faces are fixed to 
the extremities of a middle bar with a handle or strap, and under it is a 
bag to carry tools or provisions. 

4667. ArraraTUs FoR APPLYING TeNSILE STRAIN TO CHAINS, ANCHORS, 
&c., D. G. Lewis.—Dated 16th Novembe-, 1878. 6d. 

A hollow cylinder open at both ends, one being of the same diameter as 
the cylinder, and the other contracted, has working in the open end a 
hollow ram, and through the contracted end a piston rod, secured to the 
closed inner end of the ram. The ram is nearly equal in diameter to the 
interior of the cylinder, so that it works without coming into contact 
with it, and consequently moves without wearing it away. The outer 
open end of the ram is contracted, and through it passes a second ram of 
smaller diameter open at both ends. This ram is about as long as the 
fermer, and is stationary, its inner end extending to near the open end 
of the cylinder. The pipe to supply water for the return stroke is fixed 
in the outer end of the second ram. The principal ram is guided by a 
crosshead on its outer end provided with ations travelling on fixed rails; 
water being admitted between the contracted end of the cylinder, and 
the inner end of the ram, thus moving it, and such motion is transmitted 
by the piston rod to the article to which tensile strain is to be applied. 
4668. Masuine Process AND APPARATUS USED TuEeReEFOR, A. M. Clark. 

at al 16th November, 1878.—(A communication.)—(Not proceeded 
with.) QW. 

A mash is made in the usual way, and allowed to stand half-an-hour, 
when the diastase will be thoroughly dissolved. It is then pumped into 


greater steadi to the rotating spindle, and to tate the application 

of oil to the inner spindle. wid 2 tn 

4679. Locks ror Doors, W. J. Hirde.—Dated 18th November, 1878. 6d. 

The portion of the lock containing the working parts is made to slide 
upon the lock plate in cases where the key or handle works from either 
side, the hole in the lock plate being slotted so as to allow of this lateral 
movement. A variable adjustment of the bolt and catch is effected by 
screws or slots to suit the varying lengths nae when the part of the 
lock holding the working parts and the lock te are moved or adjusted 
to different positions, the object being to enable one sized lock to be used 
for varying sizes of stiles of doors, and so that the key or the handle may 
always be in the centre of the stile. 

4680. Lamps on Lanterns, N. L. Nathan.—Dated 18th November, 1878.— 
(Not proceeded with.) 2d. 

The lantern or shade of the lamp is cylindrical and corrugated, or in 
rolls made of opal and ruby glass or other translucent material. The 
— is in several parts or rolls, each alternate parts being of different 
colours, 
4681. Rotitne MILLs, 7. J. Smith.—Dated 18th November, 1878.4 com- 

munication.)—( Void.) 2d, 
relates to improvements upon patent No, 563, 1878. Anti-friction 
rings revolve on and, with the coupling boxes fixed on the end of the 
axles, coupling with the next set of rollers. The tension is obtained by 
means of levers pivotted at one end to the frame or foundation of the 

mill or machine, these levers being provided with rollers bearing on the 

inner periphery of the anti-friction ring. 

4683. Sueaves or Pouiveys, W. K. Lake.—Dated 18th November, 1878.— 
(A communication.) 6d. 

The sheaves or pulleys have a body made of cast iron with an annular 
recess in each of its sides. Into each recess is tightly driven a corre- 
coeuting annular block or piece of lignum vite, and each of these wooden 
blocks is greater in thickness than the depth of its recess, and each of 
the blocks project slightly beyond the sides of the body. 

4684. Recoverinc THE Potassium OF THE TARTAR IN THE ForRM OF 
Hyprate or Potassa in THE MANUFACTURE OF TARTARIC AcID, F. 
Wirth.—Dated 18th November, 1878.—(A communication.) 4d. 

This consists in heating tartar with a much greater quantity of water, 
and with caustic lime in a closed vessel under a pressure of some atmo- 
spheres, by which it is transformed into tartrate of lime, and into ley of 
potassa. The separating of the resulting products is effected by filtration 
whilst the temperature in the filter is held at about 100 deg. Celsius. 
4685. Apparatus APPLICABLE TO CIRCULAR MACHINES FOR MAKING 

ages = Ripped Loorep Fasrics, &c., H. Clarke.—Dated 19th Novem- 
vr, 1878. 6 


ts of hi 





is of a of the usual construction carrying latch 
needles for making looped fabrics ; to the cover which is over the upper 
sley is secured a bracket, near the outer end of which the upper end of 
a rocking lever is hinged ; this lever is cranked, and terminates at its 
lower end with a thread guide hole, which is opposite to the usual thread 
guide tube. A pad of india-rubber or other suitable material is secured 
to the crank lever; here is also a vertical plate spring secured to the 
bed of the frame head, the crauked lever being held to the needles by a 
coiled spring, and is moved frum the needles by one or other of two cams 
revolving with the needles, one cam being placed in a line with the 
upper edge of the lower sley of the machine head, the other cam _ being 
placed in a line with the lower edge of the same sley; the cranked lever 
is provided with an adjustable rocking bit capable of being alternatel, 
reversed by one or other of the cams. There is also a catch bit, which 
secures the cranked lever in a fixed position at the will of the attendant 
when making ordinary work. Moditications are described. 
4686. Transmirtinc Exvecrricity tro Great Distances, B. U. Parod.— 
Dated 19th November, 1878. 8d. 
This consists in the substitution for the telegraphic cables or wires of a 





the heating tub, _— at a higher level, and having a coil of pipes to 

which steam is admitted, so as to gradually raise the temperature to from 

158 deg. to 167 deg. Fah., according as to whether desired to convert the 

starch to sugar or dextrine. The liquor runs back to the mash tub by 

gravity. 

4669. Preventinc Accipents To Rattway Trains, W. R. Lake. —Dated 
16th November, 1878.—(A communication.)—( Not proceeded with.) 4d. 

A rail is laid between the ordinary rails and a trailing piece in connec- 
tion with an electrical machine carried by the train, enables the situation 
of the train to be known at the station last left, and the one which the 
train will next pass. The rail is in an electric circuit, and the trailing 
piece rests in contact therewith. 

4670. Pumps, J. Gwynne.—Dated 18th November, 1878, 6d. 

This consists in forming the cases of centrifugal pumps on one or both 
of its sides, with an aperture sufficiently large to admit of inserting the 
pump disc on to its spindle through the said aperture, which is then 
covered or filled up by a removable piece secured to the side of the casing 
by speciaily constructed lugs, or by any other effectual means, so as to 
form a uniform and entire casing, as if all cast in one piece. 

4671. Propuction, REGULATION, AND DISTRIBUTION OF ELECTRIC AND 
Evecrro-Caccic Licuts, W. L. Scott.—Dated 18th November, 1878. 6d. 

This consists, First, in the adaptation to, and employment in connec- 
tion with apparatus and appli for electric lighting, of a d 
or condensers, the surface of such condensers being equivalent to about 
one and a-quarter times the surface ofthe conducting wires, plus such 
additional length of the same wire as may be of equal resistance to the 
resistance of the burner. 5S diy, in the f e of the electrodes 














acting as a reservoir of electricity, and extending from one end 
of the territory to the other. This reservoir is charged at one of its 
extremities, or at any intermediate point between the extremities, by any 
suitable generator of electricity, actuated by any of the natural sources 
of motive power which abound in mountainous districts, such as rapids 
and waterfalls, and delivers the electricity with which it is charged at as 
many puints as may be required along its whole length, for the purpose 
of supplying or actuating any machines or apparatus to which it is con- 
nected. 

4687. Arraratus ror Heatina Buitpinos, W. Johnson.—Dated 19th 

November, 1878. 4d. 

The boiler or water space is of the form of a hollow screw or worm, with 
a deep thread. The cylindrical fire in the centre is closed at the top. 
The apparatus is enclosed in cylindrical brickwork, built up so as to 
touch the outer circumference of the screw thread all round, the fireplace 
being beneath, so that the spiral space between the threads of the worm 
forms a spiral flue, winding upwards round the outside of the cylindrical 
part of the boiler, and surrounded on three sides by water. 

4688. ArpaRatus rok MrasuRING AND INDICATING ANGLES, D1sTANCES, 
AND Rances, BE, Hancock, —Dated 19th November, 1878. 6d. 

A metal part is formed with a right angle to which a reflector is 
attached, so as to accurately divide the angle, and a second movable 
reflector is attached to a segment of a circle of 224 deg. which moves 
with it, turning on a point at its apex or central ra point. On this 
segment are teeth gearing with wheels communicating motion to pointers 
moving on dials, the segment making une passage past a given point as 
the shifting reflector moves through its 224 P my Motion is given to this 
retlector by a screw. 
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4689. Apparatus ror Propvcina tHE Execrric Licut, £, J. C. Welch. 
—Dated 19th November, 1878.—( Not with.) . 
A pencil of carbon is held by one end in a fixed socket, and at the other 
by aclip, so that it can slide freely and still maintain contact. The 
tomatic adjust: t is effected by an electro-magnet acting upon an 
‘armature connected with the clip, so that as the current increases in 
intensity, the armature by approaching the t increases the dis- 
tance between the fixed socket and the movable clip. 
. Evectric Reautators, Lamps or Canpxes, J. H. Johnson.—Dated 
19th November, 1878.—(A communication.)—(Not proceeded with.) 2d, 
The lamp or candle is placed under a transparent dome in the form of 





ference of a wheel, and by their weight cause the wheel to revolve and 
bring the fresh lamps to the level of the top of the railway carriage. 
4711. Morpantino anv Dyerna Faprics on TextILe MATERIALS, J. H. 
ohnson.— Dated 20th November, 1878.-——(A communication.) 4d. 
Vegetable fibres are brought to the condition of cellulose, and then con- 
verted into pyroxiline, which is deoxidised without destroying the 
azotised matter, whereby the fibres thus prepared are not only mordanted 
in a most advantageous manner, but may also be covered by the action 
of a powerful current of dynamic electricity with a coating of silk or other 
animal or analogous substance capable of taking a very brilliant dye. 





nverted test glass, in such a position that the stati y 

point is situate at ut least two-thirds of the total height from the lower 

extremity of the dome, or when not stationary it is arranged so as to be 

half-way up the dome when the candle is completely consumed, 

4691. Apparatus ror Makino lor, W. A. Gorman and M. G. Hudson.— 
Dated 19th November, 1878.—( Not proeeeded with.) 2d. 

The transverse vessels arranged within a trough, through which brine 
is caused to circulate, have agitators dipping into them, so as to agitate 
the water and produce clear ice. 

4692. Prorectina THe Borroms or Trousers, B. Wardroper.—Dated 
19th November, 1878.—(Not proceeded with.) 2d. 

An inner and outer case of leather or similar material are fitted round 
the bottom of the trousers by spring clips. 

4693. Apparatus For Divipinc Execrric Licut, A, Reimenschneider 
and F, 8. Christensen.—Daied 19th November, 1878.—(Not proceeded 
with.) 4d. 

The abvieton is attained by a resistance coil made to form part of a 
branch of the electric circuit, so that two separate branches of the same 
current pass one through the coil, the other through the light apparatus, 
and afterwards re-unite. 

46904 Manuracture or ArririciaL Fue., F. H. F. Engel.—Dated 19th 
November, 1878.—(A communication.) 2d. 

Bricks of fuel are formed from peat, coal dust, and other combustible 
materials, mixed with »ea-grass, seaweed, sea-fan, or similar vegetable 
substances, and coated with pitch or other suitable material. 


4695. Ciayinc Harp Soaar, F. Wirth.—Dated 19th November, 1878.— 
(A communication.) 6d. 

The general nature of the invention ists in the bination with 
the series of moulds of a centrifugal machine of a like series of pairs of 
radially arranged partitions — at their tops and bottoms, and a 
een reservoir provided with a spout for each mould, by means of 
which liquid from the reservoir is conducted into the s between the 

itions and immediately opposite the inner sides of the moulds, and is 
atom therefrom by centrifugal action into the sugar contained in the 
moulds, the central reservoir being divided radially into as many com- 
partments as there are moulds, for the purpose of insuring the discharge 
ef equal quantities of liquid by all the spouts. 


4696. Exvecrric Teceorapn Insutators, C. B. Crighton.—Dated 19th 
November, 1878. 6d. 

The telegraph wire is supported on the centre of the insulator in lieu of 
at the side by wire lashings, as at present, and a slot is formed in the 
insulator to receive the wire, which is retained by a hood or cap screwed 
on, thus protecting the seat of the wire from damp and wet. A wedge 
of pottery is —s which fits the groove, and can be screwed down 
by the hood tight upon the wire, thus, in cases of fracture, preventing 
the wire from becoming slack beyond the post where accident happens. 
46907. Rairway Cuairs anp Fisn-piates, S. BE. Howell.—Dated 19th 

November, 1878, 6d. 

The chair has two upright supports, between which the rail is placed. 
On cach inner face of these supports is a horizontal groove, by preference 
forming part of a circle. The two fish-plates have a cross section some- 
what like the letter C, and their back rounded to fit the grooves in the 
supports, and a shoulder on each plate prevents the rails leaning on 
either side or twisting. By this means the rail is held without the use of 
bolts and nuts or grooves and wedges. 


4699. Drivine Sewino anp oTnerR Machines BY ELECTRO-MAGNETISM, 
A. Melhado,—Dated 19th November, 1878. 6d. 

A hub is fixed on the driving shaft and carries a number of radial arms 
forming armatures which revolve in front of electro-magnets, the cores of 
which are circular in shape, and all the metallic portions of which are 
insulated, so that only the portions for attraction and conveying the 
current are etised, thereby increasing the magnetic power. The 
commutator is at one end of the enclosing y ben around the shaft; there 
are three metallic rollers for consecutively forming current connection 
with six metallic parts on the central boss. Opposite them isthe contact 
reiier for the wire line. 

4700. Mayoracrvre or Ittumratine Gas, &c., A. Miller, sen., and A. 
Miller, jun.—Dated 19th November, 1878. 6d. 

The gas retort is charged with common coal dross, and when the retort 
is raised to the necessary heat the light hydrocarbon gases evolved at 
first are led off by a branch pipe from the ordinary ascension pipe into a 
special gasholder of ordinary construction, where it is stored for use as 
fuel for marine boilers and other heating purposes. After twenty 
minutes the branch pipe is closed, and the purer gas afterwards evolved 
is allowed to flow into the hydraulic main for about two hours, after which 
the cock of the branch pipe is again opened and the gases afterwards 
evolved conducted to the store gasholder. 

4701. Vans or Veuntcies, G. Bray, jun., and C. 8. Jackson—Dated 19th 
November, 1878. 4d 

The body is mounted on wheels, the hind ones carried by an axle formed 
to rise perpendicularly passing over the body which is suspended on 
centres. 

4702. Manvracturr or Cicars, G. M. Jacobs.—Dated 19th November, 
1878.—{Not proceeded with.) 2d. 

The binder or inner wrapper is abolished, the bunch of tobacco being 
rolled to the proper thickness, and then a strip of thin paper rolled round 
it. When dry it is removed from the mould, the paper removed, and the 
outer wrapper attached, thus securing a free draught. The end of the 
cigar is pierced with holes of any shape. 
ald ar FOR THE ABDOMEN, J. Breitbart.—Dated 19th November, 

878. 6d. 

Acovering of suitable form to fit the abdomen and contiguous parts is 
made of flannel, fur, or other warm material, and secured round the 
—_ by a strap and buckle, thus preventing cold penetrating to such 
parts. 

4704. Macuinery ror WINDING AND SEPARATING Yarn, S. Warburton.— 
Dated 19th November, 1878.—{ Not proceeded with.) 2d. 

The yarns from the bobbins, after being separated, are passed through 
a shed and then through revolving tubes, by which a false twist is given. 
They then pass to calender rollers and are pressed into a narrow tape 
form, which are conducted through a trumpet mouth between a pair of 
rollers, and then made into a bundle. 

4705. Disrainvtinc, Recovatine, anp Appiytna Exectric Currents 
ror Licutine, &c., F. J. Cheesbrough.—Dated 19th November, 1878.—(A 
communication.) 18. 

A single conductor with two or more lamps in the circuit has a shunt 
around each lamp containing a switch. The shunt contains an adjustable 
resistance. A measuring apparatus is employed to register the amount 
of current consumed by the lamp. 

4706. Sewina Macuines, 7. Davies.—Dated 19th November, 1878.—(Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 2030, dated 15th May, 1876, 
and consists in forming a groove at the outer end of the reel car, into 
which fits the upper end of a lever fixed to the horizontal bar and moved 
to and fro by a cam operated from the driving spindle. The reel car is 
drawn to and fro in and out of a hollow cylinder, and the needle descend- 
oe soap the cylinder and reel car, a hook on the outside of the 

ylinder takes the cotton out of the needle, and when it is wound round 
the cylinder the reel car is caused to enter the cylinder through the loop 
of cotton. At the same time the cotton on the hook escapes and takes up 
the cotton of the reel, thereby making a lock-stitch, when on the upward 

movement of the needle the thread is drawn upwards between the outer 
end of the reel car and the arm or lever fitting loosely therein. 

4707. Apparatus ror Securinc THE Doors or RarLway CARRIAGES 
= Tram Cars, W. J. and R. T. Meredith.—Dated 20th November, 

is. ~ 

A wooden case is placed on the top of the carriage over the jamb con- 
taining the securing bolt provided with a linked wire, terminating at its 
upper end in an armature placed under the poles of an electro-magnet, 
the negative pole of one magnet being connected to the positive pole of 
the next adjacent magnet. The itive and negative wires terminate 
on the engine, so that the driver by raising a handle connects or discon- 
nects the wires with a galvanic battery, so that the bolts are caused to 
either rise or fall and thus secure or unlock the doors. Several modifica- 
tions are shown. 

4708. VentiLaTor AnD Curmnry Port, G. Ewart.—Dated 20th November, 
1878.—(Not proceeded with.) 2d. 

Two open cones are placed with their bases towards each other at a 
suitable distance apart, and the lower one is fitted near the apex with a 
pipe of the size of the shaft in which the ventilator is to be placed. The 
upper cone is —_ near its apex, and above the opening is a flat plate to 
prevent rain falling in. Outside the open’ between the bases of the 
cones is a ring, the depth of which and its distance from the circumfer- 
ence of the cones is regulated by the diameter of the shaft. 


4710. Apparatus ror Lamprno Raitway Carriages, @. Brockelbank.— 





4713. nt pag me Sroprerine Borries, J. Worthington.—Dated 20th 
% y 


An elastic washer is hung on the lower end of a rod, which is enlarged 
so as to be unable to pass down through the neck, except when turned in 
the proper pees to pass through grooves formed in shoulders in the 
interior of the neck. To close the bottle the rod is pulled upwards, the 
enlarged part } amie J above the shoulders, when the rod is turned and 
prevents the descent of the washer, which is forced over the opening in 
the bottle. The reverse action opens the bottle. 

4714. Fouyrarn Pens, S. For.—Dated 20th November, 1878.—(Not pro- 
ceeded with.) 2d. 

The holder is tubular and is attached by a flexible tube, with an ink 
pot placed above the level of the table on which the writing is to be done. 

his tube contains a wick or yarn of fibrous material, which by capillary 
attraction supplies the ink to the pen. 


ons. Naiis, R. Leigh.—Dated 20th November, 1878.—{Not proceeded with.) 


The nail is made with all four of its sides converging to the point, and 
is manufactured from iron or steel wire. 
4719. Apparatvs ror Forminc Movutps ror Castine Merats, N. Moore 

and J. Crabtree.—Dated 20th November, 1878. e 

The sand is fed to a hopper, beneath which a feed box slides to and fro. 
A sliding table is employed, upon which are placed the “pattern plates ;” 
one half of an ordinary moulding box is placed over the pattern plate in 
the usual manner. The table then travels until the moulding box is 
opposite the mouth of the wy og and underneath a certain number of 
rammers, when it stops. The feed box is then pushed forward, and by a 
grate or fork the sand is distributed in the moulding box over the 
— The rammers then fall on the sand several times by means of 
evers and cams, until the sand is sufficiently rammed, when the table 
moves forward, bringing another moulding box beneath the rammers. 


“1m. Sream Tram Cars, H. Hughes.—Dated 20th November, 1878.—{ Void.) 
9, 


The engine is at the fore end of the car, which is supported by four 
wheels, the other end being supported by two. In the centre of the car 
is a steam ram, which can be brought to bear on the ground and lift the 
ear bodily, when it may be easily turned round. 

4722. Exuaust ror Locomotives AND OTHER ENGINES AND Borers, R. 
J Ellis.—Dated 20th November, 1878.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

This relates, First, tothe combination of a special injector shaped petticoat 
pipe and a long exhaust pipe, with a partition of wire netting across the 
middle of the injector pipe, constructed so as to cause a draught through 
the combined pipe, creating a vacuum in the smoke-box where it is 
placed and in the injector. Secondly, to the combination of a long pro- 
jecting exhaust pipe in connection with the injector-shaped petticoat 
pipe. The former commences close to the bottom of the smoke-box, and 
extends through the injector pipe into the base of the smoke stack. The 
top of the smoke-box has a diaphragm of wire netting placed across it 
above the boiler tubes. 

4735. Axve Sarery Cup or Fastener, M. Pratt.—Dated 21st November, 
1878.—( Not proceeded with.) 2d. 

The clip consists of a ring which lies equally in two opposite grooves, 
one in each of the articles to be secured together. 








Opentnc oF Droitwich Waterworks.—The Droitwich new 
waterworks were formally opened by the Mayor, Mr. Councillor 
cm ae on the 4th inst., when, for the first time, a public 
supp y of water was furnished to the borough, which is one of the 
oldest municipalities in England. The difficulty hitherto has 
been to obtain an adequate quantity of water in the neighbour- 
hood free from impregnation with salt, which more or less rendered 
all private wells unfit for use. In 1875 Dr. Horace Swete, as 
Medical Officer of Health, drew attention to the necessity of 
founding a wholesome public water supply, and the Corporation 
called on Mr. E. Pritchard, C.E., F.G.S., of Westminster and 
Warwick. In conjunction with Mr. Swete, Mr. Pritchard made 
a survey of the whole district, and fixed upon Tagwells, about a 
mile and a-quarter from Droitwich, as most suitable if water in 
sufficient quantity could be obtained. There was here a small 
outcrop from the freshwater drift of the old red sandstone, which 
gaugings from 1875 to 1877 showed yielded some 25,000 gallons 
day of excellent quality. Experimental adits—which Mr. 

ritchard found so satisfactory at Hasely in obtaining a supply 
of water for Warwick—were then made, with the sanction of the 
Local York Company. ‘There are three of these adits, two along 
the north-eastern slope of the Newland hills, and one carried 
some distance into the face of the hill itself. Perforated pipes 
are placed in these covered with gravel, to convey the water to 
one point, and the result has been a yield of 120,000 gallons per 
day, or more than double the quantity necessary to furnish daily 
15 gallons per head to the existing population, so that the supply 
is adequate for probable future requirements of the borough, 
whilst by additional adits, it could at any time be largely augmented. 
Careful gaugings show that the supply is not immediately affected 
by heavy rainfalls, but is augmented after the lapse of about a 
month, so that it is omer iy deep seated and likely to be perma- 
nent, whilst the quality of the water corresponds in every respect 
with that obtained presumably from the same source, by Mr. 
Allsopp, at Hendlipp, and now supplied to his mansion there. 
The pumping station is at Tagwells, where compact duplicate 
engines and pumps have been erected by Messrs. James Taylor 
and Co., Britannia Works, Birkenhead. The engines are hori- 
zontal high-pressure, working direct-acting equilibrium pumps, 
by which the water is raised to a reservoir on Newland hills fully 
100ft. above the highest part of the town, to which it is supplied 
continuously by gravitation. The reservoir, which is bricked, 
puddled, and cemented, has a capacity of about 170,000 gallons, 
or some three days supply, and the consumption is checked by 
one of Kennedy’s patent meters. The supply to the town com- 
prises some four to five miles of iron mains, which are fitted with 
expansion joints to obviate any difficulty arising from partial 
subsidence of the ground, so common in salt bearing districts. 
These have been laid some six months, without any leakage 
having anywhere occurred. The whole of the work, with the 
exception of the machinery, has been executed by Mr. W. Law, 
contractor, of Kidderminster, under the direction of Mr. 
Pritchard, the engineer. The total cost, including £2500 for the 
requisite land and compensation for making the adits and laying 
the rising main to the reservoir, has been £9000, and it is com- 
puted that, at 1s. per 1000 gallons, after allowing for water for 
every public and sanitary purpose free, the consumption will 
yield a revenue far in excess of the annual expenses, including 
interest, repayment of capital in thirty years, and a fair amount 
for depreciation. The opening ceremony on Friday was attended 
by the Mayor, Mr. Councillor Hollyoake, the ex-Mayor, Mr. J. 
Bradley, Alderman Roden, Councillors Bradley, Bourne, Good, 
Rees, Morgan, Humphrey, and Raybould; the Town Clerk and 
ex-Town Clerk, and several influential burgesses, Mr. Pritchard 
the engineer, and the contractors for the different portions of the 
work. Mr. Pritchard first gave a sketch of the adits, engines, 
reservoirs, mains, and other details; and Dr. Swete described 
the water, which his analysis showed to be exceedingly pure. 
The Mayor then referred to the difficulties Droitwich had had 
to contend with for want of a public water supply in the past, 
and expressed an — that the satisfactory results now 
achieved would greatly conduce to the comfort of the inhabitants, 
and to the future welfare and prosperity of the borough. Having 
highly a the engineer, Mr. Pritchard, for the skill 
he had displayed, and the various contractors for the manner in 
which they had carried out his plans, the Mayor characterised 
the works as a triumph of engineering skill and scientific and 
geological knowledge, his worship then turned the steam on to 
the engines, which worked steadily and all but noiselessly, and 
the sluices having been raised, the water was turned on to the 
town. The Mayor, councillors, and visitors then inspected the 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA 


WOLVERHAMPTON, AND 
OTHER DISTRI 
(From our own Correspondent.) 


Some of the leading rolled iron firms are this week doing more 
work, but the crders are not for heavy quantities. akers’ 
— are secured, based upon the crucial quotation of £7 10s. 
or marked bars. In medium and minimum qualities the mills 
and forges are scarcely more active than they were a week 
ago, and prices have not strengthened. Minimum bars are 
to-day—Thursday—easy to get at £5 10s. The arrival this 
week of the West Indian mail and that from the Argentine Con- 
federacy has occasioned a little better demand for galvanised 
sheets; but from other markets the demand is quiet. Stamping 
sheets are in good request, and the current sales of tin-plates keep 
the mills in full activity. Boiler plates are slow of sale, and 
girder and tank plates are not looking up. Strips for baling are 
a trifle improved in demand, but tube strip does not show progress, 
aon uyers might supply their wants at prices never before 
so low. 

Pig makers have mostly more orders on their books than a 
week ago, negotiations begun last week by buyers having this 
week been concluded. In the cases in which but little new 
business has been done the tendency is towards weakness, though 
the open market quotations are without change. Hematites of 
approved qualities are easy to buy this week at under 60s. per 
ton, and the 65s, quotation for Staffordshire all-mine (argillaceous) 
pigs is mostly nominal. Messrs. Ballin and Co., who were the 
first to utilise Northampton stone in the making of pigs, and who 
are understood to carefully pick their raw material, still quote 
45s. delivered into South Staffordshire ; but Northampton pigs of 
less repute may be bought at, in some cases, within 40s. ; 
Respecting the use of gas as fuel, our Birmingham correspond- 
ent writes:—‘‘The adoption of gas as an ironmaking fuel is 
steadily advancing throughout this district. At the Round Oak 
Works of the Earl of Dudley a recent addition of a Casson- 
Dormoy furnace to those before laid down enables about half the 
roduct of that concern to be made in gas furnaces. The Casson- 
ormoy is used for puddling and the Casson-Bichereux for 
heating. Messrs. Morewood, ironmasters, of Soho, who have 
adopted the same class of furnaces, are being followed by the 
Eagle Coal and Iron Company in the same locality. Mr. 
Smith-Casson, the manager of Earl Dudley’s ironworks, is 
so convinced of the economy of the furnaces that to a neigh- 
bouring ironmaster he has just made an offer to lay down fur- 
naces at his works if he will consent to pay him the price of the 
profit in fuel which will result from only the first year’s working. 
The Casson-Dormoy is a double furnace, of a capacity about 
equal to three single-hand puddling furnaces of the ordinary type. 
The economy in fuel came out in connection with an exhibition 
of some bar iron, which was shown upon ’Change in Birmingham 
on Thursday last week, when from best Northamptonshire pigs, 
offered probably at £2 5s. per ton, what was indisputably high- 
class bars were shown to have been produced in the Casson- 
Dormoy furnace with a consumption per ton of bars of 13 ewt. of 
thick-coal screenings and 7 ewt. of slack. 

The coal trade is inactive. New markets are sought with 

rsistency, and there is plenty of competition in this district. 

rices cannot, therefore, be got up. The gas coalpits in North 
Staffordshire have a prospect as to the ensuing season no less 
encouraging than the past, since sales are this week being con- 
cluded, which show that Staffordshire gas coal holds its own in 
the home markets. Prices to customers vary irregularly. 
Almost invariably the terms include delivery; and such are the 
eccentricities of the railway freightage charges that it not 
unseldom happens that the buyer farthest away from the pits 
secures his coal for the least money. The demand for furnace 
coal has not recently given way, for a revised list of blast furnaces 
at work shows that twenty-seven are now blowing. The con- 
sumption at the mills and forges shows a tendency to lessen by 
the gas furnace movement. 

What is altogether the finest colliery pumping engine in Staf- 
fordshire has recently been completed upon the Ladymoor 
Colliery, near to Bilston, of Mr. J. W. Sparrow, ironmaster. It 
is the Cornish beam engine made almost new and greatly in- 
creased in capability, which the proprietor had at work at the 
Stow Heath Colliery before, about three years ago, it was stopped 
by the underground flood. Its power is 200-horses; it has a 60in. 
cylinder and a 10ft. stroke. It can be worked at a maximum of 
eight strokes a minute, and every stroke raises 110 gallons. 
Some four years, and about £10,000, have been expended in sink- 
ing the pumping shaft and adjoining pits, and in repairing and 
laying down the engine. Originally it was intended to sink to 
the bottom and the heathen coal ; but by the stopping of neigh- 
bouring pumps the water came in upon the sinkers, and the water 
is at present brought up from a depth of 140 yards. Until the 
main body of water has been reached from the opening-out pits 
four strokes a minute has been ample to keep the pit clear. But 
all working has now been suspended till the Mines Drainage 
Commissioners are able to make satisfactory arrangements with 
the owner for keeping the pump going. Its capacity is about one 
half more than any other colliery engine in the district; and 
the altitude, and the newness of the engine-house, make 
it one of the most conspicuous erections in the locality. 

Two engines were stop’ when the new one started, and in 
the Tipton district three pumping engines have just been stopped, 
all owned by the Patent Shaft and Axletree Company. They had 
been raising somewhat over 1,000,000 gallons per day. p to 
April 12th the company had been receiving from the Mines 
Drainage Commissioners £300 a quarter towards the cost of the 
pumping. Help will probably be again rendered by the Com- 
missioners if it should be found that the water before raised 
now makes its way into the other Tipton mines. Towards the 
money required by the Mines Drainage Commissioners to supple- 
ment the contemplated £16,000 a year ratal, bonds have been 
taken up and guarantees promised amounting to £19,250. 

The engineers and ironfounders are doing scarcely so much as 
at this time last year upon home account, and there is a fallin 
off upon Indian and colonial account. Nevertheless the colonia 
prospects are declared to be favourable. The Canadian market 
is better, and Russia continues as good a customer as could well 
have been expected. 

A few cheap cast and wrought iron goods are again selling to 
United States buyers, notwithstanding the high tariff; but the new 
tariff in Germany is operating to the disadvantage of firms which 
had been doing business with certain of the markets of that country. 
The agricultural implement firms are complaining of their ill- 
success at the unhappy exhibition of the “Royal.” Leading 
fencing makers on the contrary report a steady business. 

he labour market is over-supplied in nearly every branch ; 
almost the only exception is that of iron safe making. e North 
Staffordshire Ironmasters’ Association have resolved that it is 
necessary to reduce wages all round, and at several works steps 
are being taken to carry out the resolution. At one or two 
collieries in South Staffordshire payment by the hour is now 
becoming the rule. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is still no improvement to report in any branch of the 
iron trade of this district, and the demand for both pig and manu- 
factured iron continues extremely small, with prices still tending 
downwards; whilst continual rumours, whether well founded or 
not, of further commercial difficulties impending tend to intensif 
the want of confidence already existing in the market, and whic 
operates very seriously as a check upon business. An excessive 








Daied 20th November, 1878.—(Not — with.) 2d. 
The burnt out lamps are a on hooks cvengee around the circum- 


various portions of the work, which were generally commended. 


amount of caution is naturally induced amongst sellers, whilst 
good buyers take advantage of the unsettled state of the market, 
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and hold back orders in the expectation of securing more favour- 
able terms, the result being that transactions are confined to the 
narrowest possible limits. At the Manchester weekly meeting, 
on Tuesday, not only were the sales effected extremely small, 
both in number and quantity, but there were very few inquiries 
to test what sellers would be really willing to take. 

Of Lancashire pig iron there is still very little being sold. The 
quotations for delivery into Manchester remain at 44s. 6d. per 
ton for No. 3 foundry, and 44s. for No. 4 forge, less 24 per cent.; 
but these are only nominal, as buyers with orders to give out 
would have no difficulty in placing them at less money. 

The Outwood furnace, which for some time past has been out 
of blast for repairs, has just been blown in again. 

In outside brands the amount of business doing is very small. 
Scotch iron is being offered in this district not only at very low 
figures, but for long forward delivery, and I hear of a few sales 

ing made; but so far as Middlesbrough, Lincolnshire, and 
Derbyshire irons are concerned, very few transactions are re- 
ported, notwithstanding the extremely low figures at which all 
these brands are now quoted. For the best brands of Scotch 
foundry iron delivered hon, 50s. 6d. to 5ls. net is about the 
average price, with the commoner qualities 1s. per ton less. 
Selected brands of Middlesbrough foundry iron could be bought 
at about 40s. 4d. per ton net cash, delivered equal to Manchester; 
and Lincolnshire and Derbyshire foundry irons, at from 41s. 6d. 
to 42s. 6d., less 2}. 

The finished iron trade continues in a very my enone condition, 
and list quotations are altogether nominal, as buyers with good 
specifications to offer can pretty well make their own terms. The 
average prices ruling in the market range about £5 10s. to 
£5 lls. 6d. for North Staffordshire bars, and £5 2s. 6d. to £5 5s. per 
ton for Lancashire and Middlesbrough bars delivered into the 
Manchester district, but there are common bars which could be 
bought at as low as £5 per ton. 

With one or two exceptions all the principal rolling mills in 
this district are very badly off for orders, and founders, engi- 
neers, and machinists all complain that they are very slack. 

The strike of engineers in the Ashton district is going on still. 

The coal trade is extremely dull, as not only is the demand for 
house coal very small as the natural result of the season of the 
year, but all other classes of fuel are suffering from the pro- 
tracted depression of trade, and the majority of the pits are not 
kept going more than from three to four days a-week. There is 
a great deal of very low selling going on in the market to secure 
orders. Very good classes of house coal at the pit’s mouth can be 
bought at from 7s. to 7s. 6d. per ton, and common round coal at 
from 4s. 6d. to 5s. 3d. per ton; burgy is quoted at about 4s. to 
4s. 3d.; and good slack at from 3s. to 3s. 6d., with common sorts 
ranging from 2s. per ton upwards. 

The strike of colliers in the Tyldesley district is now at an 
end, the men having returned to work on the masters’ terms, the 
only result of the turn out being to reduce the stocks which 
were held at the collieries. 

There is still a steadiness observable in the hematite iron trade 
of this district. Makers are better employed than at any previous 
period of the present year. The output of iron is confined to the 





of the ironmaking industry in Cleveland is bad, and many really 
sound firms—that is, sound so far as their assets, if realisable, 
meet their liabilities—are brought to the verge of collapse by 
little monetary difficulties which, in a time of greater commercial 
confidence, would scarcely have affected them at all. Iron 
is now on offer at prices which cannot possibly pay the 
producer, but while other materials continue in a depressed 
condition there is no hope for a rise in Cleveland. I was 
informed on Tuesday of a transaction which had been made 
in Scotch warrants which were purchased for 39s. over the 
year. Taking into consideration the difference in the quality 
of Scotch and Cleveland iron and the cost of carriage upon the 
latter, Cleveland iron cannot hope to compete with Scotch iron 
while such a state of things exists. Notwithstanding this, ship- 
ments of pig iron from Tees ports and West Hartlepool during 
the week have been better than last week. The quantity sent to 
Grangemouth—about 4000 tons—is miserably low as compared 
with the exports of former days, but continental exports have 
been good. On Tuesday prices were recorded easier than last 
Tuesday. Makers attempted to hold to 32s. 6d. for No. 3 and 
32s. for No. 4 forge, but the former has been sold for 32s., and 
there is apparently cause to believe that if sold at all it will soon 
be offered for less. Messrs. Connal and Co. report that their 
stock of Cleveland iron now amounts to 79,700 tons. 

The process of blowing out the Lackenby furnaces belonging 
to Messrs. Lloyd and Co., in liquidation, is almost completed. 

The event of the week in the finished iron trade has been the 
failure of Messrs. Jackson, Gill, and Co., Limited, of 
the Imperial Ironworks, Southbank, Middlesbrough. The 
liabilities are put down at about £47,000, of which about 
£17,000 are unsecured. The National Provincial Bank are 
creditors for the greater part of the balance, and are fully 
secured by mortgage on the works, which comprise eighteen 
acres of land, two forges and mills, besides a quantity of cottages. 
The plant cost when new £88,000, and is still in good working 
order. The capital of the company is £100,000, in 1000 shares of 
£100 each. Of the shares 921 on been allotted, 250 of which 
are fully paid up. There is £10 per share yet to call up on 671 
shares. The cause of the stoppage is stated in a circular 
addressed by the secretary to the creditors and shareholders to be 
owing to “‘ continued depression in trade together with the failure 
of others to meet their engagements.” The directors are all local 
gentlemen with the exception of Mr. M. T. Hood, of London. 
The creditors, in addition to the bank, are South Durham 
colliery companies and local ironmaking firms. Messrs. 
Boleckow, Vaughan, and Co. are not, as has been stated, 
large creditors, the amount of the company’s indebtedness 
to them being £1000. Two petitions for the winding up of 
the affairs of the company have been presented in the Chancery 
Division of the High Court of Justice. One is by Mr. U. T. 
Hood; the other is by Messrs. Boleckow, Vaughan, and Co. The 
former has already been before the Master of the Rolls upon 
leave being asked to serve notice of motion for the appoint- 
ment of a provisional liquidator. The Master of the Rolls, how- 
ever, said that “‘ it was never his practice to appoint a provisional 
liquidato: upon a shareholder's petition, and it would be simply 


make of about half the furnaces in the district, the other half of | waste of money for the motion to be proceeded with. A share- 


the producing plant being out of blast. 


and large cargoes of steel rails are being shipped to America and 
elsewhere. Iron shipbuilders have not lately booked any new 
orders, but their yards are much better employed than for some 
time past. [Iron ore sells slowly at the easy rates previously 
reported. Coal and coke are in easy request. Shipping is not 
well employed, and freights are low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tr was freely stated this week that one of our large steel rail 
firms had resolved to remove their works to the coast, in order 
that they might he the more able to meet the competition of their 
rivals on the coast. made it my business to find out what 


foundation there was for the statement. The name of the locality | 


to which the works were to be removed was given as Derwent, 
in Lancashire. On inquiry I ascertained that the proprietors of 
certain blast furnaces in the North had pro to Messrs. 
Wilson, Cammell and Co., of the Dronfield Steel Works, that 
they should commence the manufacture of steel rails at their 
establishment. As the matter at present stands, Iam assured 
that nothing whatever has been done in the way of falling in with 
the suggestion. 

Steel rail making has now become so “fine” a department. in 
the matter of “cutting,” that it is difficult to do business at a 
profit. It would not surprise me to hear that any local firm had 
transferred their works to the coast. The advantages of such a 
course are obvious. At present Sheffield firms are doubly handi- 
capped. They have to pay the carriage of pig iron from the 
North to their works, and then they have to pay heavier carriage 
still for the finished rails from the works to the ports of delivery. 
By removal the direct process of manufacture could be at once 
effectively carried out. The railway companies have been asked 
repeatedly, and always in vain, to modify their rates of carriage 
tothe coast. It is not at all improbable that at some future time 
they will have no rails to ‘ 

I am happy to state that the improvement in the heavy trades, 
noticed last week, still continues, and has extended to the 
majority of our more extensive establishments. At the Atlas 
Works there is remarkable and gratifying activity, particularly 
in the important speciality of armour-plates. At the Cyclops 
Works there is also much more activity in that and other depart- 
ments. In addition to the favourable test on the 5th inst. of the 
compound steel and iron armour-plate, manufactured by Messrs. 
Charles Cammell and Co., five 12in. steel and iron plates, 
manufactured by Messrs. John Brown and Co., have since been 
fired at, and the results were so satisfactory that this kind of 
armour—the composite—will, in all probability, form the plating 
of the war ships of the future. In the battle of guns versus 
plates, the latter appear at present to have the advantage. 

I hear of some change for the better in two engineering houses, 
but generally affairs are very flat in this branch, and must con- 
tinue in that state till the coal trade revives, and the improve- 
ment in the manufactures of the country is more marked. 

Perhaps the coal trade of South Yorkshire was never in so un- 
satisfactory a state as itis now. A short time ago some of the 
leading pits were making full time. The same pits are now 
making but one or two days a week. For house coal there is a 
very quiet call, not only for London, but elsewhere, and the rail- 
way companies are feeling the slackness very keenly. From the 
Barnsley district a fair tonnage is being sent to Grimsby, and, 
with a view to stimulate the traffic to Hull, a reduction of 3d. per 
ton has been made in the rates. 


Continental users of | holder was bound by the majority.” 
hematite are using large quantities of metal from this district, | friendly one, asking for a supervision order only. 


| 





One or two oollieries, including | 


the Manvers Main, are doing fairly well in locomotive coal for | 


railway companies, who have recently given out some heavy con- 
tracts. The tonnage to Lancashire of fuel for manufacturing 
purposes is lighter than usual. 

The surgical instrument makers are endeavouring to secure a 
reduction of wages, but the men are stoutly resisting it. There 
is no change to report in the cutlery and kindred trades. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

THE rumours, to which currency has been given in the money 
articles of the London daily papers, referring to the position of 
one or two large ironmaking firms in this neighbourhood, have 
not been without foundation, though it it is believed that matters 
have been arranged for the present at any rate. The condition 





The second petition is a 
A meeting 
of creditors and shareholders is called for the 23rd inst., at 
Middlesbrough. So far the prospect is a good one for the creditors. 
It is not improbable that an offer may be made for the works by 
a Sheffield firm. On Wednesday Mr. R. B. Peat, of the firm of 
R. Mackay and Co., London and Middlesbrough, was appointed 
by the Master of the Rolls provisional liquidator. 

The manufactured iron trade generally is dull. Good orders 
are difficult to obtain, the competition with other districts being 
now so great. Prices have still a downward tendency. From 
Middlesbrough last month the exports of manufactured iron and 
steel were 16,342 tons. 

The steel rail trade carried on b 
and Co. is active, and during the tt week shipments to India 
and Italy have been considerable. Mr. John Sutherst, who pos- 
sesses steel works at Guisborough, is putting down plant—which 
he expects to be ready in about three months—for the conversion 
of Cleveland pig iron into steel ingots by the Bessemer process. 
He expects to be able to turn out 800 or 900 tons of steel ingots 
per week. 

The Durham coal trade is quiet. Manufacturing coal is in 
poor request ; steam coal for shipment is in fairdemand. The 
arbitration on the wages dispute is fixed to commence in London 
on Tuesday next. Circulars have been issued by the miners’ 
agents convening meetings to consider the propriety of delegating a 
standing committee to proceed to London to give evidence on their 
behalf. 

On Monday the Plating Company, Limited, opened a branch 
works in Bishopton-lane, Stockton. Their speciality is the 
plating of engine fittings, &c., with nickel silver, and the process 
is carried out by Weston’s dynamo-electric machines. The works 
at Stockton are under the management of Mr. Thomas Fenwick. 


Messrs. Bolckow, Vaughan, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Towarps the close of last week an improvement of a slight 
nature took place in the prices of warrants, but it has since been 
lost, and only a moderate business has been done. For the first 
time during a long succession of weeks there is a considerable 
diminution in the quantity of pig iron shipped to foreign 
countries, the exports being 1633 tons less than they were in the 
preceding week, and 1532 under those of the corresponding week 
of last year. The arrivals of pigs from the North of England 
continue to decrease, and are for the year to date no less than 
34,388 tons below the figures at this time in 1878. In the course 
of the week 1840 tons of pigs were added to the stock in Messrs. 
Connal and Co.’s stores, which now amount to upwards of 
280,000 tons. There is no change in the number of furnaces in 
blast. The Glasgow Fair holidays begin from to-day—Thursday 
—and the iron market will be closed on Friday and on Monday. 

Business was done in the warrant market on Friday forenoon 
at 40s. 34d. to 40s. 4d. cash and eight days, also at 40s. 5d. to 
40s. 54d. one month, the afternoon quotations being 40s. 3d. cash. 
On Monday forenoon transactions were effected at 40s. 1d. and 
40s. 14d. cash, and 40s. 3d. one month; and business was done 
in the afternoon at 40s. 24d. and 40s. 34d. cash, with sellers 
asking 40s. 5d. for one month. The market was firm on Tuesday at 
40s. 24d. and 40s. 3d. cash. The market was firm all day on 
Wednesday, with a fair business at 40s. 3}d. to 40s. 5d. cash. 
To-day—Thursday—the market was idle, with buyers at 40s. 6d. 
cash, and 40s. 74d. one month. 

There is, if anything, less inquiry for makers’ iron, and a 
number of the particular brands are again 6d. per ton lower, 


| Eglinton and Dalmellington being at the same time quoted 6d. 


higher for both Nos. 1 and 3. The quotations are as follows :— 
G.m.b., f.0.b. at Glasgow, per imperial ton, No. 1, 41s. 6d.; No. 3, 
40s.; Gartsherrie, No. 1, 45s.; No. 3, 41s. 6d.; Coltness, No. 1, 
50s.; No. 3, 43s.; Summerlee, No. 1, 44s. 6d.; No. 3, 41s. 6d.; 
Langloan, No. 1, 48s. 6d.; No. 3, 42s.; Carnbroe, No. 1, 43s. 6d.; 
No. 3, 41s. 6d.; Monkland, No. 1, 41s. 6d.; No. 3, 40s.; Clyde, 
No. 1, 42s. 6d.; No. 3, 40s.; Govan, at Broomielaw, No. 1, 
41s. 6d.; No. 3, 40s.; Calder, at Port Dundas, No. 1, 46s.; No. 3, 
41s. 6d.; Glengarnock, at Ardrossan, No. 1, 44s.; No. 3, 42s.; 
Eglinton, No. 1, 41s. 6d.; No. 3, 40s. 6d.; Dalmellington, No. 1, 
41s. 6d.; No. 3, 40s. 6d.; Carron, at Grangemouth, No. 1, 60s.; 
ditto, specially selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 46s. 6d.; No. 3, 43s. 

Manufactured iron is dull, and in some cases prices have been 
relaxed. The best qualities of bars are 10s. per ton less than 





they were a week ago. The shipments of articles of iron manu- 
facture show a considerable decrease in bulk. 

Messrs. James Dunlop and Co., of the Clyde Ironworks, have 
intimated that after the 24th inst. a general reduction at the 
rate of 3d. per day will be made on the wages of all the employés. 
connected with these works. This is the first general reduction 
made by Messrs. Jas. Dunlop and Co. since September last. 

The coal trade continues dull in both the eastern and western 
mining districts. 

At a conference of miners, held towards the close of last week 
at Hamilton, it was resolved to restrict the working hours and 
give cnly five days per week. The resolution was subsequently 
endorsed by a mass meeting at which 2000 men were said to be 
present ; but the supplies of coal are so abundant, and the labour 
of the miner already so restricted that this action on the part of 
the men is not likely to produce the least effect upon the market. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Wavntreova Works, near Taffswell, are for sale. They were 
started by Mr. De Bergue many years ago, and have always held 
a high position for boilers, bridge work, and pit gearing ; but of 
late there has been a general decline in all foundry business, and 
at works of this character, and now, I hear, the place is in the 
market. One substantial reason for closing them is that the 
proprietary are now only represented by two ladies. Perhaps a 
capitalist of energy would do well; and certainly, if the times 
revived, the chance would be good. 

ye Colliery, well placed near Pontypridd, is to be sold, 
and the record of untoward events is wound up with a stoppage 
of some part of Blaenavon Works. 

As a set off to some extent the Tredegar Ironstone Company 
has just announced a satisfactory dividend, about the only works 
now in the district which seems to be thriving. 

Dowlais is pushing on with its alterations, but the fact of the 
old iron mills being modified to serve for the introduction of new 
business, shows what the management think of the future pros- 
pects for iron rails. The rail business done of late has been 
limited. Rhymney has been occupied with rails for Aarhuus and 
Lisbon; Dowlais Company with rails for Gothenburg. The 
exports of iron and steel have been slightly increased. 

Things have Leen very quiet at Swansea in all branches, even 
spelter is dull at £16. In tin-plate, transactions have been 
limited in the Swansea district, and in some few cases a distinct 
fall has taken place in prices. This fall is not, however, observ- 
able elsewhere, but instead a pressure for supply of orders, anda 
strenuous effort to get new business taken at a less rate. Somethin, 
like consternation was shown at Swansea by the rapid falling off 
shown there in the coal trade, but this has not been exceptional, 
all the districts suffering more or less by the difference between 
the coalowners and the men, and the consequent divergence of 
shipping from the Welsh to northern ports. Last week I noted 
a perceptible decline in the coal trade, and this is again con- 
tinued, the total of coal sent foreign last week from all Wales 
being only 86,203. The greatest falling off was at Cardiff, the 
exports now showing an average fall of from 25,000 to 30,000 
tons weekly. 

The relation of master and man are anything but satisfactory, 
and the same may be said of the relation between the men. Since 
last week many important collieries have resumed work at the 
reduction, one of these being the Gilfachcoce; still, a number 
yet remain out, especially in Monmouthshire, and judginz from 
the last meeting held at Llanvabon this week, unless a compro- 
mise can be effected of 5 7 cent., the strike amongst many will 
be continued. Such, at all events, is the determination expressed. 
As a rule the house colliers of Monmouthshire are in a better 
position to remain out than the steam coal men. The Mon- 
mouthshire collier is noted for his large garden and his pig cot ; 
the sea coal men, generally speaking, have no such things to fall 
back upon. It isa noticeable fact that the falling off in the coal 
trade does not occur so much between this country and France 
as between other countries. Frenchmen appear to have a fuller 
— than others on the easy adjustment of wages’ questions in 

ales. 

One remaining obstacle to a settlement of the wages question 
with the house colliers is the difficulty between the bankers and 
the colliers, the former resisting the reduction very strongly. 
Energlyn men are working steadily at the reduction, and a 
one or two of the more important collieries are out; the mass being 
small house collieries affecting mostly the ports which have a 
coastwise trade. Llangennech Works are to be re-started under 
a new proprietary. The bankers at Rhos Llantwel Colliery 
refused to go in to work this week after the colliers had consented. 

Trade is bad in that quarter. Tin is quoted at £6415s.; tin 

late, good brands, have been selling at 14s. 3d. free on board. 
sondon quotations are—coke, 16s, to 18s., first quality; charcoal, 
21s. to 22s., also first quality. 

The Great Western Iron Company, which has works near 
Newnham, is to be wound up. A new tin company is to be 
started near Pontardawe, called the Quyeunndey Tin-plate 
Company; capital £20,000 in £100 shares. 

A new railway buffer and an automatic lift, both of which have 
been commended at Kilburn, were from the establishment of 
Messrs. Thomas and Sons, of Cardiff and Merthyr. 








Two thousand hectares of the Hamyanes Forest, Sidi Bel 
Abbes, Algeria, have been destroyed by fire. 

A NEw coal-field has been found at Newent, near the Forest of 
Dean. It is 7ft. thick, and differs materially from the coal basin 
of the Forest. 
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THE BILBAO IRON DISTRICT. 
No. I, 

WHEN in these times the export of iron ore from a 
district is found to increase 50 per cent. per annum, and 
the make of pig to follow about the same unlooked- 
for course, it is worth while taking some little notice of 
that district ; to inquire how it is so, how it is getting on 
now ; figuratively to pat it on the back, and hold it up 
as an example to all those other districts which are doing 


exactly the reverse in these latter evil times that have 
settled down upon us. To many the bare suggestion that 
such a state of things exists to-day anywhere would seem 
absurd; at most they would expect to hear that the 
“district” was somewhere in the backwoods of the 
Celestial Empire ; that it was John Chinaman, protected 
by the laws of his country from the evil influences of bad 
trade, who now found himself able to dig thirty woman- 
loads of ore where he only dug twenty before, and to 
make with the same fifteen lumps of sponge iron where 
lack of demand had hitherto limited his production to 
ten. With prices all round from one-fourth to one-half 
what they were, it does seem almost incredible that any- 
where one would find an iron-producing district steadily 
and rapidly on the increase. There is all the greater 
reason for surprise when we examine the figures of the 
trade alluded to, and find that not only has the increase 
been in the proportion indicated, but that the quantities 
dealt with are such as to render the particular source of 
supply a very important element in the condition of iron 
industry in Western Europe. Such is, however, the case 
with the Basque province of Biscay in the North of Spain, 
or rather, with the western extremity of that province 
included within some twenty square miles, situated on 
the western slope of the valley of the Nervion, the 
river of Bilbao. The export from this river was in 1876 
some 400,000 tons in round numbers; in 1877 the figure 
rose to 860,000 and in last year—1878—an output for 
foreign export was reached of 1,240,000 tons, whilst the 
production for home use and shipment coastwise probably 
attained another 100,000 tons. 

With a comparatively new trade in iron such as this 
before us, and a trade rising in spite of the severest 
depression ever felt by commercial countries, we need 
make no apology for placing before our readers a descrip- 
tion of this certainly favoured land, of the enterprises 
which are developing its resources, and of the means used 
for extracting, carrying, and shipping from one little river 
so large a quantity of material. When it is remembered 
that all this ore is shipped off to points from 500 to 1000 
miles away, and that some of it even finds its way to 
America, the question of “the reason why” of such a 
trade becomes an interesting one, and the special condi- 
tions under which it should continue to exist or might 
become extinguished will form a consideration of no 
small importance to the contributors of about £3,000,000 
sterling of capital, mainly English, absorbed in the 
mines, the engineering works, and the trade generally— 
but exclusive of shipping—during the last seven years. 

In shipping there is a further considerable amount of 
capital invested almost specially for this Bilbao ore 
trade, because the conditions of the port are excep- 
tionally bad, and only vessels specially designed can give 
satisfactory results in working from it. Most of the 
trade is carried in steamers of from 800 to 1200 tons 
burden, which to be successful must not draw more than 
13$ft., and yet must be good sea-going ships fit for all 
weathers, inasmuch as they have to spend most of their 
time in traversing the Bay of Biscay, and their draught 
is limited by the depth of water at spring tides which it 
is safe to count upon over the bar of Bilbao—that eternal 
bane and abomination of every one connected with this 
business. 

It takes an average of forty or fifty of these vessels out 
every set of springs to do their portion of the trade, 
which is by far the largest, sailing vessels taking but a 
small minority; so that the fleet constantly employed is 
very considerable, and, as we have said, suitable vessels are 
being gradually built and those which are unsuitable weeded 
out by a process of natural selection. There are already 
perhaps a score of typical vessels of this class of 1000 
tons and upwards, some of them built of steel Bilbao 
has always been an active little town for Spain—which, 
however, is not straining a point to say much in its 
favour—and the Basque population of town and province 
are as well-ordered, tolerably industrious, and sober a 
race as any in the world. 

To their share has fallen many mountains, some fertile 
valleys, much iron ore, and in former times much wood, 
plenty of stone everywhere, so that when Mr. Vignoles, 
and under him some of Mr. Brassey’s staff, came amongst 
them twenty years ago to make the Bilbao Tudela 
Railway, they found fairly good labourers, excellent 
q en and stonecutters, and a race of smiths with 
whom the handling of iron had become.almost a sixth 
sense from the long generations through which their 
forefathers had wrought at the special native industry in 
their little “ fererias” or Catalan forges. The remains of 
these are scattered far and wide amongst their valleys 
and a few of them still outlive the natural period o 


. their extinction. They continue to burn up the few 


remaining pollard oaks and groves of arbutus which can 
even now be found here and there amongst the elsewhere 
denuded mountains of Biscay. Bilbao had a good general 
trade in times gone by when there were no railways from 

etter ports into the interior, and she was the nearest in 
distance from the plains of Castile and from Madrid of 
all the Atlantic ports; but now the direct line from 
France, the superior port of Santander, and its easier 
railway communication with the interior, have taken 
away much of the general commerce of Bilbao, and leave 
it ig A a portion of the petroleum and salt fish trade of 
the North of Spain, from which alone it would wither 
out and die, and it must do so when the iron trade is 
over. Yes, the trade of Bilbao before the first Carlist 
war was very considerable, especially with Havana ; it 





was practically a free port, sharing the privileges of the 
three provinces Biscay, Guipuscoa, and va, which 
have only now been taken from them at the close of the 
protracted struggle which terminated in March, 1876, 
after having for nearly four years paralysed the industries 
of the country. Many mementoes of former prosperity 
remain, notably the east wall of the river from Bilbao 
to the sea—a distance of ge miles—strongly built 
throughout, executed in solid masonry with hydraulic 
lime, giving a broad roadway on top, which is now 
traversed by a street tramway. 

But at present the whole life of the place centres in the 
iron business, mainly in that of export, but already in- 
creasingly in the production of pig and finished iron 
with modern appliances. It is far from our intention to 
dive into the ancient history of this district or its now 
distinguishing industry, but even at the risk of bein 
tedious we must mention that Pliny has allude 
to these Viscayan mountains and their iron ore, 
as he is found to have noticed almost every other 
er sam since celebrated, from earthquakes at 

‘ompeii to warm baths in Galilee; if you put him and 
St. Paul and Mr. Pepys together, you arrive at a series 
of natural and historical facts which take the edge off 
any commonplace nineteenth century recital. However, 
Pliny did chronicle this part of Cantabria as containing 
a mountain of iron, though whether he meant the obvious 
and salient deposits of brown hematite which crop up all 
over the district of the “ Eucartaciones” or ‘he con- 
cealed riches of red hematite in the Triano, always 
covered with from a few to many metres of lime- 
stone, is a question. The latter is the popular idea, the 
former the most probable, inasmuch as it is not on record 
that Pliny could see farther through a layer of lime- 
stone than any other man. 

There is no question, however, of the mines, or more 

pn sa, Gig ma mountains, of iron ore of Bilbao 

aving been known from time immemorial, and worke 
more or less for a considerable part of that rather inde- 
finite period. Since the time of the Romans they have 
doubtless been worked with wood charcoal by direct 
processes, on the very small scale of all primitive iron 

roduction, and continue to be so worked or reduced in 
fittle charcoal furnaces in the very few localities which 
have still any timber or scrub remaining. The cost of 
this fuel is wonderfully small, considering how scarce the 
raw material has become. A wood for pollarding or a 
scrub for cutting the young oak, hazel, or arbutus 
saplings, can still be taken on terms which allow the 
charcoal to be made on the spot at from 2s. to 3s. a mule 
load, of which there are some twelve toa ton. Carriage 
for any distance, however, soon doubles this, so that the 
practice is to bring the ore to the fuel, or nearly always 
so, and for this purpose it is carted inland in small 

uantities or shipped coastwise in launches. The prac- 
tice is, however, dying out, though there are two instances 
of small furnaces being erected within the last year, each 
a few miles from Bilbao. The proceeds of such furnaces 
are generally sold to the old “ Fererias” which formerly 
worked on the Catalan process but are now unable to do 
so to profit, and so puddle the pig and work it up 
into bars with their water-driven tilt hammers. 

The district — five distinct classes of mineral, of 
which three only are exported, and indeed only two gene- 
rally knownin England. The first and best known is the 
Campanile” or “ red Somorostro,” an anhydrous red hema- 
tite, yielding 50 per cent. of metallic iron, and found all 
but exclusively in one deposit in the centre of the Triano 
mountain, where it seems to form one great irregular 
lenticular mass, perhaps 1000 metres in diameter 
resting on the grey limestone of the country and capped 
by the same to a depth of from 3 or 4 to 20 metres. Its 
depth of ore is very uncertain, but so far perhaps 
30 metres may be taken as a minimum, whilst deeper 
faces have been bared in some of the mines, leaving still 
below an unproved depth. From this deposit, divided 
between an infinity of small —— by far the 

reater proportion of what has been shipped heretofore 
= been taken, and its qualities as a fluxing ore are 
highly appreciated. 

ext in order, but very much larger in extent and 
distribution, comes the “Rubio,” known in trade as 
brown ore. It constitutes the great masses of 1ich look- 
ing mineral which crops up on all sides throughout the 
district. It is not anhydrous like the Campanile, but 
contains from 8 to 10 per cent. of water of combination, 
is less regular in its structure, has always 4 or 5 per cent. 
of silicon, and in the 8 and exposed portions a much 
larger proportion ; so that at first in opening a mine it 
requires much selection and always some care on this 
account is needed. But the quantity of it is enormous, and 
when freed from oxidised masses which constitute the 
upper parts of the deposits, it yields a richer percentage 
of metallic iron than the Campanile, ranging fairly from 
52 to 56 per cent. of iron. It crops up in long ranges. 
trending generally from north to south, the principal o 
which commences near the sea at the village of Somorostro 
proper, St. Juan de Somorostro, and extending inland 
some five miles in a double line, between which the Cam- 
anile deposit of Triano lies. It rises bare to the sur- 
ace in many peaks and mounds, which are being wrought 
at various points, but as yet it has not been worked in 
proportion to the same extent as the Campanile. The 
second range, about parallel to the above, commences 
near the village of Outon, some three miles west of St. 
Juan de Somorostro, and extends with considerable 
regularity about six miles back from the coast to 
Geldames, the mines of the Bilbao Iron Ore Company, 
where some of the cliffs of mineral rise 300ft. or 400ft. 
above the valley beside which they stand, but it has 
not yet been proved to what depth the ore reaches. 
These ranges of ore are by many considered to 
be true veins laid bare by denudation, but they 
are scarcely r enough, too much given to appear 
in masses, and to show no lead to the next mass, so 
that only the general direction gives the idea of a vein ; 
and above all they lie mostly without any definite rela- 





tion to the strata of limestone, and do not seem to pene- 
trate it. It is too soon to say yet that they do not hokd 
through in depth ; but so far, most of the matter to be 
removed in clearing and working them is either earth or 
yellow clay, or their own débris of poor silicious 
mineral. 

Traversing these masses, however, is found the richest 
mineral in Biscay, and one of the best in the world. It 
is known in the country as “Vena Dulce”—soft vein—and 
is an almost purple ore, containing from 2 to 6 or 7 per 
cent. of manganese, and nearly 60 per cent. of metallic 
iron. This forms the third distinct quality of North 
Spanish iron ore. It is little known out of the country, 
having only, so far, been sent abroad mixed with the 
“Rubio” in which it is found, and, of course, much 
improving the quality of the latter where it exists com- 
bined to any —o extent. We have said “tra- 
versing the “Rubio,” and this expresses the position in 
which this valuable and extremely tractable ore is found ; 
but it traverses it in very devious and irregular courses, 
never giving a definite formation—now appearing in 
bunches, now fining down to a mere thread, and now 
disappearing altogether. It was sought, however, 
by the old miners with the greatest industry, and 
followed through the tortuous windings in its 
course amongst the masses of Rubio, which were 
always cast aside wherever it had to be quarried to 
get at the richer metal. They worked down through the 
brown hematite cliffs in little galleries, out of which they 
dragged the Vena, or widened the passage into the form 
of a cross in section, so as to allow of mules with panniers 
entering the mine when the quantity obtainable was suffi- 
cient to warrant such an exceptional outlay for facili- 
tating transport. This mineral has formed the staple 
for home manufacture for centuries ; it possesses every 
quality to be desired for easy reduction by the pri- 
mitive means available, and near its outcrops are 
found the oldest remains of former “ fererias” and wind 
furnaces, where a lump was melted with so much char- 
coal, and then robably conveyed away to be afterwards 
refined and worked into small bars in a position where 
water power was obtainable. Now to a small extent 
the separate extraction of this mineral is carried on, 
and it is sent to considerable distances to be wrought 
where wood still remains. But the process is dying out. 
Most of the great Rubio deposits have passed into English 
hands, and the whole mass is taken away, Rubio and 
Vena* together, where the latter has not already been 
extracted, through the galleries which are constantly dis- 
covered in the modern wholesale way of working. 

The Rubio mines, as we have said, have mostly fallen 
into English hands, the Bilboa Iron Ore Company, 
Limited, the Orconera Company, and the Somorostro 
Iron Ore Company, Limited, having secured the largest 
takes ; the Campanile mines, on the contrary, are all 
grouped together in the Triano mountain and inextric- 
ably mixed, both as to the setts themselves and the pro- 

rietary of each sett ; they remain exclusively in Spanish 
“9 One considerable mine of this quality has, after 
infinite negotiation, been rented at second-hand by one 
of the leading companies, and there are one or two 
other instances of separate small leasings, but in general 
they remain in the hands of the original “ denouncers ” 
under the old law, and the titles are so confused, and the 
working so mixed up, that bold would be the man who 
proposed to any English body so complicated a property 
as that defined, or rather undefined, by the title of a mine 
of Campanile in the Triano. 

Following in order of importance, the three qualities 
already described, viz., the “Campanile,” “ Rubio,” and 
“ Veina,” comes the Oleargon mineral. It was, however, 
exported to France and England long before any of the 
other qualities ; its } prea locus is just s- ith of the old 
town of Bilbao, and extending thence in a north-western 
direction through the district of Ituriguri, till its out- 
crops generally change their characteristics to those of 
the Rubio brown hematite, and merge into the first 
range of that mineral as above described. It is a 
brown hematite, aluminous, soft in its nature, but of 
poorer yield than either Rubio or Campanile; it is 
generally sold as having 46 to 48 per cent. of metallic 
iron, but 44 per cent. is nearer the mark, and much of it 
cannot be dressed with economy even to so high a per- 
centage, especially in wet weather. It has usually been 
obtained from earth workings over a very extended 
surface, just above Bilbao on numerous conical hills 
bordering on the river and the railway. It is most found 
thus in superficial deposits mixed with the deep earth 
which here covers the dark blue shaly limestone of the 
country. It iseminently a fluxing ore, and has long been 
a favourite in the charcoal furnace of the Landes in 
France between Bayonne and Bordeaux, as well as with 
the inland furnaces of Alava and the North of Castile 
and Catalonia, to which it is carried by the Bilbao 
Tudela Railway. : 

This quality is seldom found in masses, never in any 
regular formation, and in its present site is clearly an 
alluvial deposit, but there do not seem to be any distinct 
indications of the position of the matrix from which it 
was originally washed. The working operations are easily 
effected in dry weather, and consist principally of raking 
and riddling and subsequently carting it down through 
mud roads in the primitive bullock carts of the country 
to the railway, or to small barges which can ascend the 
river Nervion to about a mile above Bilbao. Although a 
great quantity of earth has to be moved, and often again 
removed from over other ore, the getting is cheap and it 
is sold now on board or in trucks for 4s. a ton, as com- 
— with 6s. for Rubio and 6s. 6d. or 7s. for Campanile. 

he output of this Oleargon ore is, however, very insig- 
nificant. It served for a time the needs of the Frenc 
trade of the Landes, but now the Campanile is much 
preferred, and more Vena is sent there than formerly, 
so that the poorer mineral is left behind; and besides, 
the latter has many drawbacks in transport, being in a 
district for which nothing has been done in the way of 
improvement by foreign cepital, and requiring in its 
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short journey three or four trans-shipments from the 
mine to the vessel. 

There remains to be mentioned one other quality of 
Bilbao ore—the white ‘spathose. This has been found 
only in small quantity as yet, and as it requires fuel and 
arrangements to calcine it, very little notice has been 
taken of it so far. It may, however, yet prove an ore of 
much importance, underlying, as it does, some of the 
Oleargon, and in some marked instances the Rubio 

roper. ‘It is maintained by many that is should under- 
ie generally these ores, which have only suffered a 
transformation from it by their exposure to oxidisation. 
The theory is one which, if proved true, would add much 
to the value of Bilbao property ; but unfortunately, in 
most of the instances in which Rubio has been cut 
under — there are not yet many such instances — no 
white spathose has been found, and perhaps the only 
cases of a clear continuity between the latter and 
former minerals are in the district of Ituriguri, 
where the Rubio is shading off into the poorer 
quality of Oleargon mine. Amongst these cases it 
was found in one notable instance, that again below 
the white spathose there lay a coppery pyrites, and the 
search for this ore was the object many years ago of Mr, 


| Mason, of the firm of Barry and Mason, of Pomaron, 
| who have since realised so great a success in the San 
Miguel mine, ow the borders of Spain and Portugal, the 
precursor of the Tharsis, and one of the main sources of 
| the supply of pyrites for the chemical works of Europe. 
| However, here the effort proved abortive, and since then 
| iron alone has been looked after, we can scarcely say 
| sought, for it never required any seeking. The spathose 
when calcined gives some 70 per cent. of metallic iron, 
and is a very high class of mineral, but neither in quan- 
tity nor in possibility of remunerative working at pre- 
sent is it one of the products of this district which merits 
any detailed notice. Hereafter it may become a work- 
able product, especially if the opinions of those who 
think it underlies the greater ores prove to be correct. 
Having given so far a sketch of the qualities and loca- 
tion of the principal iron-bearing minerals of this re- 
markable district, we now append a table of analyses of 
the various classes taken from the returns of several 
chemists who have had these assays constantly in hand 
for some years back, and which may be taken as a fair 
average of the trade article as sold without regard to the 
respective merits of any mine, the high qualities of 
which we leave it to the respective owners to vindicate. 
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ENGINEERING GEOLOGY of the Forest marble and the great oolite limestone 


By W. H. Pennine, F.G.S. 
No. VIII. 

Upper Oolites—The Purbeck beds form a series of 
clays and limestones, the most important being the 
Purbeck marble, which occurs in thin beds as a compact 
limestone, formerly much used in the internal decora- 
tive work of churches. A softer limestone is found in 
these beds, which is capable of resisting the action of 
fire, and is known as the burr-stone ; some quarries yield 
thin slabs suitable for roofing purposes. The Portland 
beds include the well-known Portland stone, of which 
St. Paul’s Cathedral is built, and which is largely used 
for stone stairs and other internal domestic work. It 
is a white shelly limestone, somewhat oolitic, and 
occurs in beds ranging even up to 15ft. in thickness, 
but varying in hardness according to locality; some 
of the softest beds are used for holystone. Beds 
of phosphatic nodules occur, and are worked in some 
localities where the Portland beds are represented. 
These strata yield a poor and brashy soil. The Kime- 
ridge clay is a bluish-coloured shaly clay with occasional 
beds of bituminous shale. The clay is more or less 
calcareous, and is sometimes used in brickmaking; it 
contains layers of septaria, and argillaceous iron-ore has 
been found near its base. The bituminous shales have 
been burnt as fuel and distilled for gas and mineral oil. 
The Kimeridge clay forms a cold, stiff, and not very 
productive soil, more useful as grass than as arable land. 

Middle Oolites—The coral rag or coralline oolite, 
occurs as a rubbly oolite and clay, between an upper 
and lower calcareous grit, where these members of the 
same series are present. It is an earthy calcareous free- 
stone, sometimes used in building, but is not of a durable 
character ; the calcareous grits include beds of sand and 
sandy limestone. The coral rag contains some beds of 
oolitic iron ore, which have been worked in Wiltshire. 
The series makes a light brashy and far from productive 
soil. The Oxford clay is a dark-blue calcareous clay, in 
places much worked for brick making and containing 
many bands of argillaceous limestone nodules ; at its 
base over a large extent of country an irregular cal- 
careous sandstone occurs, which in some parts is used 
for building. It forms a retentive soil, productive in 
some localities, but there is risk in its cultivation; it 
answers well as pasture land. 

Lower Oolites.—The cornbrash is the only constant 
member of this division of the oolites, which assume a 
totally different character, even in adjacent localities, or 
rather, the beds rapidly thin out, and are replaced by 
others. This is a blue, coarse, earthy limestone, generally 
weathered, where seen in quarries, to a pale colour and 
rubbly condition. It is seldom good enough for building, 
but is used as road material, and occasionally burnt for 
lime. ‘his stone is “said to derive its name from the 
facility with which it disintegrates and breaks up— 
—brashy—for the purposes of corn land.”—Page. 
the name implies, the soil . . is well suited to 
the growth of corn. According to Professor Buckman, it 
contains more phosphate of lime than the subordinate 
oolitic formations.”— Woodward. The great oolite lime- 
stones are generaily overlaid by a considerable thickness 
of clay, referable to the same period, and, in the South- 
West of England, also by the Forest marble, a fissile 
oolitic limestone, associated with thin beds, used for flag- 
stones, farm buildings, and roof coverings. The thicker 
slabs are useful for building rough ashlar work in even 
courses, and the material is of good quality for road- 
mending. The great or Bath oolite isa series of pale 


yellow freestones, finely oolitic and free from fossils, | 


with bands of shelly and argillaceous limestones. 
The Bath-stone is blue in colour, far below the sur. 


face of the ground, and is soft when first quarried, | 


but it hardens and changes colour on exposure 
to atmospheric influences. The loose and brashy soils 


“ As } 


are poor and unproductive. Those on the clay are 
better, but not by any means rich or fertile. The 
Stonesfield slate consists mainly of two beds of cal- 
careous sandstone, associated with shelly, oolitic, and 
sandy limestones. The sandstone beds are so fissile after 
exposure to frost that they split up into “slates,” much 
used for roofing ; the beds also yield in some places a 
freestone that is quarried for building. The Collyweston 
slate is a similar calcareous sandstone, also largely 
quarried for roofing purposes. Intervening, geologi- 
cally between the two, in Lincolnshire occurs a thick 
series of marly limestones, known as the Lincolnshire 
oolite, which afford excellent building stone, and are also 
burnt for lime. They make a light soil, sometimes red in 
colour, easily worked, but naturally not very productive. 
The inferior oolite is darker in colour than the 
great oolite, and comprises sandy limestones, with some 
beds more compact in texture. The freestones are largely 
quarried in some localities for building, but are not 
generally valuable ; they are soft when first quarried, 
but harden on exposure. The brashy soils derived from 
these beds is poor on the higher ground, but in -the 
valleys it is fairly fertile. In Yorkshire is a series of beds 
representing the lower oolitic period, and comprising 
limestones and sandstones, used for building, with beds of 
oolitic ironstone, which have been worked for ironore. The 
Northampton sand is worthy of note as including a valu- 
able bed of sandy ironstone, often several feet thick, and 
which yields 50 per cent. and upwards of pig iron. The 
bed as an iron ore is strictly local, sometimes rapidly 
diminishing to a few inches only in thickness, or dis- 
appearing altogether. The series includes also subordi- 
nate beds of sandstone, quarried for building, and clay 
beds sometimes, although rarely, pure enough for the 
manufacture of terra-cotta. These beds generally make 
what is considered a productive soil. 

LIias.—The Upper Lias is a blue shaly clay enclosing 
layers of septaria and nodules of bluish limestone, and 
in its lower beds jet is of frequent occurrence. The 
clay is used for brickmaking, and the more shaly beds, 
which contain iron pyrites in large quantities, for the 
manufacture of alum. The middle lias consists of mica- 
ceous finely laminated clays and sands, with marls and an 
argillaceous and ferruginous rock bed, which frequently 
forms a valuable iron ore. Where the rock bed occurs as 
a limestone it is used for roads and building, and is occa- 
sionally pure enough to be burnt for lime. The middle 
lias beds form a rich soil, “favourable to the growth of 
apple trees;” that derived from the rock bed is fre- 
quently red in colour and equally productive. The lower 
lias consists of clay, with—in its lower portion—many beds 
of blue and grey argillaceous limestones, valuable as 
building and paving stones, and from which hydraulic 
lime is made. Layers of cement stone also occur, which 
are used in the manufacture of hydraulic cement ; the 

| clays are dug for brickmaking. The soil, although brashy 
in parts, is fairly fertile, and forms excellent pasture and 
dairy land. The Rhetic beds, at the base of the lias, 
include several white limestones, used for lime and build- 
ing purposes, “capped by a hard, smooth-grained stone, 
| called the sun bed, which from its closeness of texture 
and general purity has been recommended for the pur- 
poses of lithography. At or near the base of the white 
lias is found the Cotham or landscape marble.”— Wood- 
ward, Some grey marls in this series are useful for 
marling land; the soils it makes are of good quality. 

Trias.—The Upper Keiiper series consists of varie- 
gated marls with occasional beds of sandstone, common 
gypsum, and alabaster. The marls are dug for brick- 
making, the sandstones quarried for building, the common 
gypsum is burnt into plaster of Paris, and the purer 

| kind, or alabaster, is used for ornamental purposes. 
| Fuller’s earth occurs in the marl, and patches of rock 
salt in the marl and sandstone ; very thick beds of the 
latter mineral are found in Cheshire and adjoining 





counties, and are extensively worked by mining. The 
marls form a rich soil well suited for orchards and for 
pasture land. The Lower Keiiper sandstones, called 
also waterstones, form a thick series of micaceous red 


and whitish sandstones, with a base, in places, of hard 
dolomitic conglomerate. The uppermost beds are 


generally finely laminated, those in the centre are good 
freestones employed in building. ‘The lower beds afford 
road material, and in some places are sufficiently calcare- 
ous to be burnt for lime, im others they yield copper 
ore. In the South-West the Triassic rocks are magnesian 
in character, are quarried for lime and for building pur- 
poses, and contain workable beds of iron ore, also clays 
which are dug for brickmaking. The Bunter, or new red 
sandstone, consists essentially, as its name implies, of red 
or reddish sandstones, sometimes variegated, and of 
different degrees of hardness and suitability for practical 
purposes. At the base are pebble beds, loose or cemented 
into conglomerate, which in places yield ores of lead 
and copper. These beds make generally a poor sandy 
soil. 

Permian.— The Permian or magnesian limestone 
series consists of red and white sandstones, magnesian 
limestone, and variegated gypseous marls. The chief of 
these is a yellowish limestone, composed of nearly equal 
parts of carbonate of lime and magnesia. This is gener- 
ally a good building stone, but it is important to 
remember that it is one which greatly varies in durability. 
Several varieties of this stone occur, some being laminated, 
others oolitic, and they afford much valuable building 
material ; some hard flinty beds also are used for road- 
mending. The marls have been dug for making bricks, 
and in places they contain beds of gypsum. The red 
sandstone beds are much quarried for building, and the 
sharper varieties for whet and grindstones ; some of the 
associated basalts are largely used as road material. 
These beds produce a light soil of reddish colour and, on 
the marl especially, of good quality. 

Carboniferous.—The Upper Carboniferous series con- 
sists of rocks of greatly varying character ; sandstones, 
including the York stone, grits, conglomerates, shales, 
ironstones, and coal. The sandstones generally are 
quarried for buildings, the flag stones for paving and, 
when thin, for tiling purposes; some sandstones and 
grits make exceptionally good mill and grindstones. The 
clays are employed, some for making bricks, pottery, and 
earthenware, others for fire-bricks and encaustic tiles. 
The shales yield iron pyrites, which is used in chemical 
manufactures, and the beds of clay-iron-ore are well 
known for their extent and productiveness. This series 
includes also the vast and extensively worked coal 
measures of Britain. The sandstone soils are barren, 
those of the clays and shales are more productive. The 
Lower Carboniferous beds are of more calcareous nature, 
consisting of argillaceous limestone, crystalline limestones, 
dolomitic in some localities, oolitic in others, calcareous 
sandstones, clays, and conglomerates. There are some 
beds of micaceous sandstone quarried for paving and 
building. “The carboniferous limestone is much quarried 
for lime. It is largely used for rough buildings and for 
road mending, for which purpose it is conveyed to great 
distances, but from its hardness it is not serviceable as a 
freestone. Some of the beds are polished and used as 
marble for ornamental purposes.”— Woodward. Basalts 
occur, and a fragmentary volcanic ash in Somersetshire 
is worked for building material; bordering the Pen- 
nine and the Cheviot Hills are large masses of basalt 
and porphyry, and granite occurs in Cornwall and Devon. 
In the carboniferous limestone are many dykes and veins 
containing ores of zinc and Jead, and many valuable beds 
of iron ore belong to this series. It makes a poor ferru- 
ginous soil, in some parts so thin as to be fit only for 
sheep pasture. 

Devonian.—This system of rocks comprises many hard 
sandstones, red or grey in colour, with conglomerates, 
slaty beds, shales, and occasional limestones. The slates 
vary greatly in quality, those quarried in Cornwall being 
the best found in this series ; in some places they pass 
into useful hone or whet-stone. Greenstone is worked, 
and basalt occurs in Cornwall and Devon ; also granite 
with granitic dykes of a more felspathic rock, called 
Elvans, useful as road metal, and which forms a durable 
building material. The decomposed granite forms kaolin 
a valuable china-clay. The Devonian rocks are traversed 
by veins which yield ores of silver, copper, lead, zine, tin, 
manganese, and iron. A poor soil is formed by the sur- 
face decomposition of these rocks. 

Old Red Sandstone.—As suggested by its name, this 
series is mainly arenaceous; it comprises micaceous 
sandstones, red, grey, and mottled conglomerates, marly 
shales, and slates, with local beds of nodular limestone 
known as cornstones. The sandstones are used in 
building and road-mending, the cornstones also for the 
latter purpose, and the conglomerates for rough mill- 
stones ; some of the beds are firestones. The Old Red 
Sandstone yields a loamy fertile soil, suited to the 
growth of hops and apple trees ; the cornstones also 
make very rich land. 

Silurian.—The Upper Silurian rocks consist mainly of 
hard siliceous sandstones, sometimes micaceous, grits and 
conglomerates, some of the bands being calcareous. It 
includes also nodular limestones burnt for lime, thin 
shelly limestones, calcareous flagstones, marls, shale, and 
slates. The rocks uccupy an extensive area, and pro- 
duce soils of varying character, frequently red in colour. 

Cambrian.—This group of rocks—which includes the 
Lower Silurian—occupies an extensive area and furnishes 
much valuable building material. Its chief economic pro- 
duct is roofing slate, varying much in quality and appear- 
ance, and rendering the ground where that of the beat kind 
occurs of enormous value. The world-renowned quarries 
of Lianberis and Penrhyn are notable examples, and the 
green slates of Bangor, on the same geological horizon, 
are much sought for ornamental purposes, as are those 
of the same colour, which occur as part of a higher 
group in the lake district of Westmoreland. The blue 
and dark slates of Dolgelly are soft, and those of Skiddaw, 
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although occasionally used, are unsuitable for roofing | about 8jin. As its name indicates, this mill is driven | is taken in their manufacture it is next to impossible to 


purposes, yielding a as they do to the action of the | by two belts, Figs. 2 and 4, connected with a stationary produce them identically al 
aft. It contains four rollers, two of which revolve to | therefore made to be entirely independent of the varia- 
ch | tions, however slight, in the diameter of the rollers, these 


atmosphere. The g building stones abundantly | 


yielded by the Cambrian rocks are sandstones of every | the right, while the two others revolve to the left. Ea 
degree of fineness and durability, some hard and com- | belt is made automatically rigid by means of adjustab 


yact, others soft and fissile-limestone, varying from | 
impure earthy beds to fine marble-calcareous slates and | 
flagstones, siliceous sandstones, freestones, quartzites and 
conglomerates. There are also hard and highly meta- 
morphosed grits sandstones and schists, attaining a great | 
thickness, and including masses of intrusive nstone. | 
Dykes of greenstone occur amidst the slates of Llanberis | 
and Penrhyn, and near Caernarvon is an intrusive mass | 
of tough felsite, which is valuable as material for paving. | 
{The granite and syenite of Charnwood or Charsiy 
Forest are largely quarried for road metal, and the | 
Whittle-hill oilstones are obtained from the metamorphic | 
rocks of the same locality, where the Cambrians occur as | 
an inlier. Welsh oilstones come from the Cambrian 
beds near Llyn Idwal, and Cutlers Greenstone is worked 
on Snowdon. The beds yield, at Dinas-Mowddwy, a 
sand which is used for lining copper furnaces, and “some | 
valuable deposits of phosphate of lime—phosphorite— 
have been discovered on the top of the Bala limestone in | 
North Wales.”—Woodward. The Cambrian rocks in | 
some parts yield ores of cupper, lead, zinc, iron, and | 
cobalt. 
Laurentian.—The Laurentian rocks occupy but a very | 
small es of the surface of these islands, and are | 
generally included in the same colour on geological maps | 
as those of the Cambrian system, which they underlie. 
They consist of gneiss and gneissose rocks in the island 
of an and of sandstones and conglomerate in Suther- 
landshire. 








FOOD PREPARING MACHINERY AT THE 
KILBURN SHOW. 
No. III. 

Witu the exception of a patent aspirator for cleanin 
all sorts of grain and seeds, Messrs. A. B. Childs and | 
Son did not exhibit ; but they showed on their stand three | 
very remarkable roller mills manufactured at Zurich by | 


| 
| 
| 
| 
| 
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DETAIL OF WEGMAN’S ROLLER PRESSURE ADJUSTMENT. 





Wegmann’s belt roller mill is provided with four porce- 
lain rollers, of a length of 11fin., and of a diameter of 


e, and the cog-wheels are 


wheels always working in the pitch line. The differential 
speed can be altered by 
changing only one wheel, 



































and the speed can be altered 
from 10 to 33 per cent., 
allowing a very considerable 
difference in the relative 
velocity of the rollers. 
When the machine is 
worked at the rate of 200 
revolutions per minute, the 
difference between the work 
of one surface and of the 
other is about 6ft. to the 
second. The gear is so con- 
structed that the wear and 
tear of the cog-wheels is in 
a great measure obviated, 
at least the rollers may 
wear off from 3in. to in. 
without the cog-wheels being 
meshed any , deeper. It 
sometimes happens that the 
mill is left without feed, 
and the result is that the 
rollers, in grinding each 
other, without any middlings 
between them, are worn and 
often injured. To prevent 
this a lever is placed near 
the hopper, which can easily 
be made to separate the 
rollers instantaneously, and 
as easily to put them again 
in a working position. e 
weights guard against any 
derangement of the initial 
pressure. See Figs. 1 to 4, p. 64. 

Messrs. Childs and Son 









































also exhibit a granulating 








SECTION OF FRICTIONAL DRIVING PULLEY. 


Wegmann’s porcelain two-roller mill is driven by gear, 
Figs. 1 and3, and like theabove is provided with a 
Herr Wegmann, which have attracted much attention. | weights for regulating the pressure. 

larger than is usually the 
the largest hitherto made. 








case, and we believe they are 
though the greatest care 


machine, manufactured by 
Wegmann, provided with two 


springs. A great advantage is that the pressure of the | fluted porcelain rollers, each working separately against a 
rollers can be regulated by adjustable weights, which can | porcelain segment likewise provided with flutings. The 
'be made heavier or lighter by means of a lever, as! 
| shown. The porcelain rollers are smooth and very true. | 


rollers are beautifully made, and with their help bran 
can be cleaned much better than in any other way, the 
surfaces having a firm and continous grip of one another. 
Wegmann’s porcelain roller mills, which are entirely new 
and as yet almost unknown in this country, will no 
doubt find favour with those millers who employ roller 
peck = they are the best which have hitherto been 
evised. 


A great novelty in this class was Thompson’s patent 
compound centrifugal poy and sifting mill, manu- 
factured and exhibited by the Pulsometer Engineering 
Company, London. The machine embodies some very 
pretty ideas, as will presently be seen. The ee pris 
engraving of the comminutor, as it has been nam | 
the manufacturers, shows the arrangement of the 
exhibited, the periphery of which is 20in. in diameter, 
but a smaller mill, 10in. in diameter, was also shown an’ 
in motion. In our illustration A is a chilled iron ball 
5in. in diameter driven by two drivers or discs, B B, 
which are placed on a spindle C, and are set up by 
nuts and india-rubber washers, so as to give an elastic 

rip in the ball. The discs B B are bell-mouth 
Socks bevel driving faces D D, and fan blades 
E E. The ball A is confined within an annular 
chilled iron path F F, 20in. in diameter, which is 
provided with the stopper G. This path or ring is 
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carried in a suspension frame H which has two hollow 
necked trunnions through which the spindle C passes. 
A wheel I, having placed within its rim the elevator 
buckets K K, revolves on one of the trunnions of H. An 
external hopper L, which is shaken from the end of the 
_— delivers into these buckets through the arms of 
the wheel I. An internal geared spur wheel M is placed on 
the trunnion of H opposite the elevator wheel between 
the two wheels, which are stayed together. Surrounding 
the mill is placed a revolving cylindrical sieve N of any 
desired mesh, which is provided with a longitudinal 
elevator bucket O the width of the sieve. 











WEGMANN’S ROLLER ADJUSTMENT—GEARED MILL. 


The driving pulleys P P are placed on the end of the 
spindle, and from the spindle motion is communicated 
by the small pulleys Q R S T and the pinion W to the 
spur wheel M. The mill is carried on a cast iron box 
standard V V, and is covered in by a wood and iron 
casing W. The mode of working is as follows :—The 
spindle, when rotating, carries with it the disc and the 
ball, for though the discs cannot hold the ball when still, 
they tend to assume a position normal to their axis 
directly they revolve, and they then pinch the ball more 
or less and carry it with them. The material to be 
pulverised is placed in the exterior hopper, whence it 
drops into the annular elevator, and is discharged into 
the internal hopper. The substance falling from thence 
into the mill through double apertures, is first crushed by 
the rapid blows of the ball, which freely exerts its centri- 
fugal or tangential force upon the substance under treat- 
ment, and by means of a simple rolling motion, kept up 
by the elastic-pressed discs or drivers, it becomes 
rapidly pulverised, and is then, through the fans of 
each disc, raised out of the mill, and falling 
down through the shoot into the rotating sieve, 
that part which is already crushed sufficiently finely, 
passes through the sieve and out of the machine, 
whilst the remainder or coarse portion is caught up by a 
longitudinal colJector and thrown again into the internal 
pe ied to be reground. The 20in. mill, which was 
exhibited in motion, is calculated to grind about 8 cwt. 
to 9 ewt. of coprolites to pass through a 50 mesh sieve 
per hour with about 3-horse power, and runs at about 
450revolutions per minute ; forother substance this output 
will naturally vary. The advantages claimed for the mill 
are :(1) Thattheexcessive speed and the attendant evils are 
avoided. (2) Power economically employed. The action of 
the mill is almost similar toa pestle and mortarinitstreat- 
ment of the material; the heavy parts, which arechilled, are 
very small and easily renewed. (3) The material is ground 
and sifted at one operation, and this is effected without 
having to repass the material through it as with any 
other machine. Directly any of the stuff is sufficiently 
fine tu pass the required ame it is delivered out of the 
machine. (4) The machine is enclosed and prevents the 
— of fine particles. 

We may here mention that there is one of these 
20in. machines satisfactorily at work at the Royal 
Arsenal. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
Re WHITWORTH’S PATENT. 


In this matter, the evidence of Sir Joseph Whitworth, the 
patentee, has been taken under the arrangement previously men- 
tioned in THe Encryger. The application before the Court is for 
a prolongation of the patent granted in 1865, for improvements 
in iron and steel casting. On the Ist instant, Mr. Aston, Q.C., 
applied that the a) — might be heard before the long vaca- 
tion, as Sir J wate hitworth was in a delicate state of health, 
and had been recommended to leave England before November. 
Their Lorpsuirs said Sir Joseph could be examined, if necessary, 
before the Registrar, and a day was appointed. He attended for 
that pw , and was examined by counsel on both sides. Mr, 
Aston, Q.C., and Mr. Macrory were for the petitioner; Mr. 
Gorst, Q.C., and Mr. A. L. Smrrn for the Treasury. After the 
examination, Mr. Aston asked the Registrar whether the case 
was to be reported, as he understood the press was represented. 
The learned RecisTRaR was of opinion that as it was only before 





him on an interlocutory matter, the evidence should not 
pene until the hearing. The case stands for November 
4th. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
JvuLy 21st. 
Before the Master of the Routs. 
MANN v. THE ROYAL AGRICULTURAL SOCIETY. 

THIs was a motion by William D’Alton Mann, formerly a 
colonel in the American army, for an injunction to restrain the 
defendants from awarding to any person other than himself a gold 
medal and £50 offered by the Mansion House Committee at the 
recent Agee Show held at Kilburn for the best refrigerating 
wagon for storing perishable goods. It appeared that a 
special prize at the recent show was offered by the Mansion 

ouse Committee “‘for the best wagon for conveying perishable 
goods, meat, poultry, fish, &c., by railway at a low temperature 
a journey of 500 miles, the truck to retain its contents at a tem- 
> ong not exceeding 45 deg. Fah. for six days.” Colonel 

Zann, who is the inventor of ‘‘ Mann’s patent refrigerator car,” 
in April last entered one of his cars for the above competition, 
and paid the necessary entrance fee. He also stated that he had 
made- some expensive alterations in his car to enable it to fulfil 
the conditions for a six days’ trial. In his specification subse- 
quently lodged, he had stated that his car was calculated to keep 
eight tons of dead meat perfectly good for ten days. On the 3rd of 
June he received a letter from the secretary of the Royal Agricul- 
tural Society stating that the competing wagons must arrive at the 
Camden station on the 18th of June, that they would be packed by 
the exhibitors in the presence of the judges on the 19th, and not sub- 
sequently reopened until after the conclusion of the trials, 
travelling and stationary, on the 28th of June at 3.30 p.m. ‘The 
letter gave the particulars of the travelling test which the cars 
were to undergo—namely, by being taken to Holyhead and back. 
The contest was ohalenediy carried out in pursuance of the 
conditions stated in this letter, and the vans of the two com- 
petitors were opened in the showyard on the 28th of June. In 
their report the judges said the provisions were in good con- 
dition in both vans, but there were some indications of 
mould and decay on the beef and pork in the plaintiff's car. 
They also found that the average temperature of the winning 
car throughout was 39°3, while that of Colonel Mann’s was 
49°37 deg. Under these circumstances the judges awarded the 
prizeto the Swansea Wagon Company, the other competitors, and 
only commended the plaintiff’s car for construction and finish. 
When the wagons were being filled Colonel Mann protested 
against the alterations in the condition of trial from the six days 
announced in the original prize list; but the engineer of the 
defendants, who was present, gave evidence to the effect 
that the plaintiff had only objected to his ice-chamber not 
being large enough, and that when he was told a supply 
of ice for the wagons had been arranged for, he seemed 
quite satisfied that the difficulty would be got over. The plaintiff 
subsequently sent in a protest to the Council of the Society, and 
now brought this action to restrain the medal being presented 
to the winners. Colonel Mann appeared in person, and his main 
contention was that, the defendants having announced a trial for 
six days, on which assumption he had entered and had altered his 
car to suit such a trial, could not subsequently extend the trial to 
one of nine days, and that thereby his car, which he submitted 
was really the best, had been defeated, and he asked for a new 
trial under the original conditions. 

Mr. Water, Q.C., and Mr. Samvet Dickryson, for the 
defendants, were not called upon. 

The Master of the Rotts said that after Colonel Mann’s own 
admission in his specification that his car would preserve provi- 
sions for ten days it was difficult to see how he could complain 
when the trial had only lasted nine days. Although there was 
some doubt as to the real meaning of the original conditions, the 
defendants alleging in their affidavits that they meant six days’ 
stationary trial after the travelling trial was over, still they had 
en. those six days to seven, and Colonel Mann was 
certainly entitled to object to any such change. If Colonel 
Mann had when the trial commenced, instead of protesting, 
which was of little real value, refused to allow his car to 
compete, he might certainly have been entitled to damages against 
the society, for the loss he had sustained. But, instead of not 
allowing his car to start, he had poly protested, and the effect of 
the evidence he took to be that he had really acquiesced in the 
trial being made in the altered conditions. That being so, he 
did not nowsee how Colonel Mann was entitled to object, as he had 
not on any other ground impugned the judges’ decision in the 
slightest degree. That really disposed of the case, but even under 
the original conditions the plaintiff could not have been entitled 
to the prize, as the temperature of his wagon was proved to have 
been never under 45 deg., a condition of the giving of the prize. 
The motion failed and must be refused, with costs.—TZimes. 








MARGATE JETTY EXTENSION. 


THE additions to the Margate jetty extension works, which are 
approaching i dat the end of November 





letion, were 
last, and comprise new high-water, half-tide, and low-water land- 
ings, an increased number of seats, and a wider promenade on 
the north-east and north-west faces of the extension. The original 

jierhead is hexagonal in form, and is constructed on strong green- 
_ piles. It consists of an outer promenade, connected by six 
bri with an island in the centre, on which has been erected a 
handsome pavilion. The area of the original hexagonal head 
was about an acre, to which has now been added 3800ft. super- 
ficial of decking, and 1067 superficial of landing accommodation, 
making 4867 feet superficial, or an additional area of about one- 
ninth of an acre. 

The new works were undertaken as it was found desirable to 
have further accommodation for landing from the steamers, which 
of late years have increased in size. The piles, with the excep- 
tion of the fender piles, are of greenheart timber. About 
13ft. 4in. in advance of the main piles on each of the north-east 
and north-west faces has been driven a row of ten greenheart 
piles, about 14in. square, and from 50ft. to 62ft. in length, 13ft. 4in. 
apart from centre to centre. The depth to which they are driven 
varies from 24ft. to about 10ft. below the bed of the sea. These 
carry four rows of walings—the deck, the high-water, at 
half-tide, and at low-water—to which are securely bolted and 
strapped the fender-piles, for taking the shock of vessels coming 
alongside the pier ; many of the fender-piles are driven deeply 
into the bed A the sea. The whole of this structure is strongly 
strutted and braced to the piling of the pier-head. The gratings 
at the high-water, low-water, and half-tide landings on each face 
have been extended and secured to the new rows of piles. They 
are so arranged as to meet all requirements for landing from the 
steamers, &c., at any state of the tide. On the north-east and 
north-west faces the decking of the pier-head has been carried over 
these landings to the new row of piles, and so increased the width 
of the outer promenade from 26ft.—the original width—to about 
40ft., besides affording ample room for more screen or covered 
seats which appear tobe in great request. The extension has been 
designed so as to give the greatest strength and firmness 
to the structure, with lightness and neatness of appearance. It 
is expected that the Margate Pier and Harbour Company will 
continue this widening by degrees, and that we may in due coursesee 
this improvement carried out on the north or most seaward face. 
The completion of the new works has been considerably delayed 
on account of the unusually rough seas which have been experi- 
enced, and the strong north-east and north-west gales which have 
prevailed during the past winter and spring and the present 
summer, The works Rave been carried out by the contractors, 





Messrs. Paramor and Son, of Margate, under the direction of 
ee saa of the Jetty Extension, Mr. Geo, Gordon Page, 
. Inst, C.E. 





THE GERMAN TARIFF AND ENGLISH TRADE. 


WE reproduce from the Standard a statement of the duties on 
those articles in which the English engineering and iron and coal 
trades are chiefly interested. The duties, except where other. 
wise mentioned, are per 100 kilogrammes :— 

Iron and Iron Goods, 
(a) Pig iron of every description, old broken iron and Marks 
waste iron of every kind (excepting iron dross, filings, 

and waste from iron plates, which are free) ... jou 
(b) Malleable iron in including figured, rim iron, 

ploughshare iron, iron rules, iron rails and flaps for 

UIP UNNI 065) asc.) iene ner Dons cen’ ns ec 

Notes to (b)— 

1, Smelted iron, still containing slag, unwrought rails, 

ingots ...  ... 

2. Forged iron 


in bars for certain wire manufactures, 
on production of written order... 5 oats aes 
(c) Plates and layers of malleable iron. 

| PRR So pee 

2. Polished, varnished, lacquered, coppered, tinned 
(tin plate), zinced, or leaded ik meet, Sa dg EA 

(d) Wire, also coppered, tinned, zinced, leaded, polished, 

EERE Gis 640, can Baa aN peFigeus Vet Ges aoe 

(e) Iron goods : 

1, Quite rough, of cast iron, 2hin. 0... eae 

Iron, preparatively forged, in rough pieces ; bridges 
and parts of bridges; anchors, chains, and wire 
filings ; railway axles, railway wheel iron, railway 
wheels, ordnance barrels, anvils, screw vices, cranes 
forge hammers, crow bars, brakes, horse shoes 

Rolled and rified barrels of malleable iron 

2. Unwrought iron goods :— 

wae | not elsewhere named, also in conjunction with 
we EEE SS COR Seo ee 

Goods pont. varnished, coppered, zinced, tinned, 
leaded, or enamelled, but neither polished or 
lacquered ; skates, hammers, hatchets, axes, ordi- 
nary locks, rough knives, scythes, sickles, curry- 
combs, tower clocks, screw keys ; wood, lock, wheel, 
and wire screws ; tongs, dung and hay forks sna 

Hand-files, sword-blades, plane irons, chisels, shea: 
and scissors, saws, gimlets, and similar tools 

Note to e 2.—Towing chains, wires, and cables ... 

3. Fine iron goods :— 

Goods from fine castings; from malleable iron, polished 
nor lacquered; knives, scissors, knitting needles, 
crochet needles, aword cutlery, &c.; all those goods 
not elsewhere named 3 also in combination with 
wood and other materials (not included in hardware 
and quincaillerie goods) ... 0... 2... see tne oes 

Sewing needles, writing pens of steel and other not 
precious metals, clock furniture and works of not 
precious metals, arms of every description ae 

PO OEE SE a 
I ig aie aes ale! - ens 5 hae 
Zinc with lead or tin alloys and goods of the same :— 

(a) Unwrought zinc ; scrap zine 

(6) Rolled zine ia 2 deco, Shab! ban’! ene) |e “ay 

(c) Rough zine goods, including those combined with 
wood, iron, lead or tin, without polish or varnish ; 


oe ae 
... Free 


24 


.. Free. 
1 wk, 


. Free, 
3 mks, 


(da) Fine zinc goods, also lacquered zinc goods, combined 
with other materials (not falling under hardware or 
ID | G50 cd! nes tee ica? ake eee cat! en 

Tin, with lead, antimony, or zinc alloys and goods of 
the same :— 
{* Unwrought tin; scrap tin 
IN arn Sane oat oce «Nees eek ae) voaa) ahi ies 
(c) Rough tin goods, including those in combination 
with wood, iron, lead, or zinc, -without polish or 
ES re en pee tae ee ee Gree 
(d) Fine tin goods, including lacquered; also tin goods 
combined with other material, so far as the same do 
not fall under hardware and quincaillerie... .... ... 24 
Instruments, Engines, Carriages, and Sea and River Vessels. 
(a) Instruments, irrespective of materials of which they 
are made :— 

1. Musical Se a ee cee at eee eee 

2. Astronomical, surgical, optical, mathematical, chemi- 
cal (for laboratories), physical Tak tee me Fae 

(6) Engines :— 
1. Locomotives, locomobiles .... 0.0... cee ee aes 
2. Others, according to the preponderating material, 
iin SII 95. bak, Peie? iad aid leek) ge tase Mba 
CEI. 05” one 
Malleableiron ... ... 2... 
Other unprecious metals... ... 
Note to (b) 1 and 2.—Engines 
Re ee ee ae 
3. Scrapers and scraper mountings ... 
(c) Carriages and sledges :— 

1. Railway carriages, without leather or upholstery 
work, 6 per cent. of value 3 other railway carriages, 
10 per cent. of value, 

2. Other carri 


. Free, 
3 


and boilers for ship- . 
er 


es and sledges, with leather or 
RUPE UPON 055° ben: bea” che” coh > nn!’ bed” pan 
(d) Sea and river vessels, including the usual utensils, 
anchors, anchor chains, and other ship chains, steam 
a eh ee ee | 
Note.—All movable utensils and implements, not belonging to 
usual ship utensils, are subject to the duty rates fixed for the 
same. 








Tue British Association: Meetinc at SHEFFIELD.—Durin 
the meeting, commencing on the 20th of next month, there wi 
be an important exhibition of scientific apparatus and specimens 
both in the temporary museum and at one of the soirées. 
Inventors and others who may have objects of interest to exhibit, 
are requested to communicate at once with the local secretaries 
of the British Association, Sheffield, and are reminded that this 
will be an exceedingly favourable opportunity of calling the 
attention of the scientific world to their discoveries. 


Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the society, on Wednesday, 
the 30th instant, to the telegraph cable works of Messrs. Siemens 
Brothers, at Charlton, by their kind permission. The visitors 
will there have the opportunity of inspecting the various pro- 
cesses connected with the preparation of the materials used in 
the manufacture of telegraph cables, and the manufacture of the 
cables themselves as well as that of various kinds of electric tele- 
graph apparatus and instruments. The tel - cable ship 

‘araday will also be open for inspection, through the kindness of 
Messrs. Siemens Brothers. Members and associates, who are 
requested to state their intention to attend, will assemble at 
Messrs. Siemens’s Works at 11.45 o’clock. A convenient train 
leaves the Charing-cross Station at 11.0, and the Cannon-street 
Station at 11.10, for the Woolwich Dockyard Station. Arrange- 
ments will be made for those members and associates who wish to 
do a . -_ together, at the Guildhall Tavern, Gresham-street, 
at 6 o’cloc! 
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RAILWAY MATTERS. 


‘ne Metropolitan and Metropolitan District Railway Com- 
panies Bill was read a third time on Tuesday. 


THE railway line from Antwerp to Gladbach was opened on 
the 20th inst, ‘This is now the shortest route from Brussels and 
Antwerp to Berlin. 


AccorDING to the Z'imes, a Paris evening paper alleges that the 
international company for an above-ground railway across the 
Channel, which was registered in 1870, will shortly commence 
operations, 


Tue Sahara Railway Commission held its first meeting in Paris 
on the 21st inst. and divided itself into four sub-commissions, 
which will devote themselves to documentary data, technical 
studies, explorations, and international bearings. 


On Tuesday last on the London and North-Western Railway 
a six-wheeled coupled se engine whilst running at full speed 
came to grief near the Weaver Viaduct, It is not stated how 
the accident happened, but a broken connecting rod and a missing 
«cylinder cover with damaged framing are suggestive. 


THE new line of railway from Bettwsycoed to Festiniog, con- 
necting the London and North-Western system with the great 
slate-producing district of Merionethshire, has been opened for 
passenger traflic. Its no is about eleven miles, and it has 
cost upwards of £500,000, half that amount being expended on a 
tunnel two miles long. 


A mILitary physician, M. Companys, who was engaged in the 
sanitary arrangements of the Suez Canal works, is about to go 
to the Isthmus of Panama, there to ascertain what measures will 
have to be taken for the preservation of the health of the labourers. 
As regards the latter, agents are to be appointed to recruit them 
from among the inhabitants of South Amcrica best fitted for 
supporting fatigue in a tropical climate. M. de Lesseps has 
written the Emperor of Brazil to ask for his co-operation in pro- 
curing hands. 


Tue new line of railway from Walsall to Water Orton station 
on the direct line of the Midland Railway from Birmingham to 
London is now opened for passenger traffic. Great satisfaction 
is felt in Wolverhampton at the opening of the line, as it gives 
to that town a third route to London, avoiding the Great Western 
and London and North-Western routes which necessitated pass- 
ing through Birmingham. Wolverhampton is now placed in 
connection with the whole of the Midland system. The line 
gains the Cannock Chase traffic. 


A prrector off the London and North-Western Railway, 
accompanied - Messrs. Webb, Neele, Bore, and Michel, arrived 
at Berlin on Monday, to study and report on German railways. 
They were warmly received by several gentlemen connected with 
the leading lines converging on Berlin, from whom Om ene 
exhaustive information as to existing arrangements. They have 
now left that place, with the intention of continuing their re- 
searches in Munich, Vienna, and Paris. Several directors of 
Norwegian, Swedish, and Danish lines are also in Germany with 
similar aims. 


At the meeting of the Mersey Docks and Harbour Board, on 
Thursday in last week, a letter was read from Messrs. Alexander 
Sparrow and Co,, of Liverpool, complaining that the high rates 
exacted by the railway companies upon goods coming to Liverpool 
from the Wolverhampton district were such as to cause manu- 
facturers to cease sending to that port merchandise which had 
hitherto been sent for transport to America. The goods were 
sent instead to ports on the Severn, such as Sharpness, Avon- 
mouth, and Bristol, which were more favoured by the railway 
companies in the matter of rates. A letter from Messrs. Baldwin 
and Co., tin-plate manufacturers, of Wolverhampton, confirming 
this statement, was enclosed by Messrs. Sparrow and Co. The 
matter was referred to the finance committee. 


SvuppLEMENTARY to the Trade and Navigation Accounts, there 
is now issued a statement of the export of iron and steel rails, and 
that for the first half of 1879 has just been published, and is espe- 
cially interesting when compared with that for the corresponding 
half of the preceding year. During the first half of 1879, the 
total quantity of rails of both kinds exported was 171,029 tons, 
whilst in the corresponding half of 1878 the quantity was 
203,414 tons. The decline in value is even more marked, it being 
£1,031,635 for the six months of 1879, and £1,461,598 in the cor- 
responding period of last year. A glance at the details shows 
that the iron rails exported in the first half of 1879 amounted 
only to 19,268 tons, whilst for the same period of last year the 
exports were 76,956 tons. The shipments of steel rails, on the 
contrary, increased during the period, for in 1879 the exports 
amounted to 151,759 tons, whereas for the contrasted period of 
last year the exports were only 126,457 tons. An examination of 
the details proves that in the iron rail trade there has been a very 
serious falling off in the quantities exported to Russia, Sweden, 
Italy, British India, and Australia; but the shipments to the 
United States showed an increase, Of steel rails, the increase 
has been largely to British India, British North America, Aus- 
tralia, and to countries not enumerated by name, but more has 
been sent to the United States—Germany showing a marked 
falling off. The fall in the declared value of the rails exported 
has been again considerable, and more especially in the iron rail 
department, the average value of the whole of the rail exports 
having fallen from nearly £7 per ton for the first half of last 
year, to a fraction over £6 per ton for the first half of the present 
year. 

Tue French Journal Offciel of last week contains a report 
addressed to the President of the Republic by the Minister of 
Public Works on the proposed railway across the Sahara, 
followed by a decree appointing a commission to inquire into the 
question of opening railway communication between Algeria and 
Senegal and the interior of the Soudan. The commission is to 
examine into the possibility of constructing such a railway, the 
best route to be followed, the means of protecting it from raids 
by natives or animals, and from damage by rain or sand storms, 
&c., and to estimate the probable cost of construction and work- 
ing and maintenance. M. de ps is said to have warmly 
approved the project, which is also supported by the Minister of 
Public Works. Now that official encouragement has been given 
to the idea, the question will be thoroughly worked out. Private 
enterprise has for some time been directed to the scheme and 
several reconnoitering expeditions have been sent out to survey the 
probable route and ascertain correct particulars as to the condi- 
tion of the country. The Colonies and India states that two 
explorers, MM. Foureau and Fau, who have lately visited 
the country south of he aga) report very favourably of 
the capabilities of the land. ‘ Leaving Géryville, in the pro- 
vince of Oran, in November, with a caravan comprising over 
2000 men and 8000 camels, they started for Gourara, where the 
caravan was to buy dates and other native produce. Crossing a 
series of sandhills, they came to the village of Rassoul, whose 
well-watered gardens were filled with an fruits and 
vegetables. A comparatively high range of hills, covered with 
alfa, had to be crossed, advan being taken of two passes or 
defiles, when the oasis of Brezina was reached, situated on the 
banks, or rather formed by the waters, of the stream known as 
Oned Seggneur, which only runs after heavy rains, and is soon 
lost in the sand. Several other oases, as the E] Maia, El Haonéte, 
and Tadjrouna, were visited en route to Laghonat. The country 
generally is described as a series of undulating plains—the two 
words are expressive, a apparently contradictory—inter- 
spersed with clumps of tall pistachio-nut trees. During the 
winter season, numerous flocks of sheep, camels, and oxen were 
seen all along the route, with the tents of their owners pitched 
here and there in this apparently fertile ‘desert.’” 





NOTES AND MEMORANDA. 


THE new Belgian Royal Observatory is to be constructed at 
Laeken, on one of the most elevated points of the neighbour- 
hood of Brussels. The cost of construction is estimated at 
1,600,000f. 

A PAPER was recently read before the Academy of ‘Sciences, 
Paris, on ‘ Evaporation of Water under the Influence of Solar 
Radiation through Coloured Glasses,” by M. Baudrimont. 
Green and red, in general, favour the evaporation least, while 
yellow and red favour it most. M. Baudrimont considers there 
is probably a simple relation between the number and extent of 
the luminous waves and the number and extent of those which 
produce heat, in virtue of which they can be simultaneously 
propagated through a coloured glass and concur in the effect 
produced. 

Ir being known that an old river bed existed some 50ft. 
beneath the existing bed of the river at New Ross, near Water- 
ford, Messrs. Le Grand and Sutcliffe last week drove a 3in. 
a Abyssinian ” tube well a little distance from the shore, where at 
high tide there is 12ft. of water. After passing through first 
sand and mud, and thensome 40ft. of dense clay, they came upon 
a bed of sand and shingle at a depth of 53ft., from which they 
obtained a supply of 2500 gallons per hour of pure water, the 
spring when tapped having risen to within 5ft. of high-water 
mark, The odd cgpetecls was thus seen of pa clear, fresh 
water apparently out of the more or less turbid and briny stream 
of a tidal river. 

At the meeting of the Academie des Sciences on the 7th inst. 
a paper on the scientific aspects of the inundation of the town of 
Szegedin, in Hungary, was read by General Morin, From data 
supplied by Prof. Krusper, of Buda-Pesth, it is shown that in 
less than fifty years, both as the natural effect of alluvia and 
that of embankment, the level of flood of the ‘Tisza has risen two 
metres. General Morin points out the advantage of transferring 
the clayey and muddy deposits of the river from the lower to the 
upper parts of the valley, so turning marshes into agricultural 
land, and increasing the slope of the valley. With this view the 
dykes of the left bank might be gradually suppressed and 
replaced by submersible oblique dykes, furnishing successive 
basins for interception of material. 


Art the meeting of the Derek Society on the 19th inst. a r 
on *‘ The’Motion of Two Spheres in a Fluid,” by W. M. Hie > 
M.A., St. John’s College, Cambridge, was communicated by 
Prof. J. Clerk Maxwell, F.R.S., Professor of Experimental 
Physics in the University of Cambridge. The investigation is 
based on the lemma that the image ot a source in an infinite fluid 
in presence ot a sphere consists of a source at the inverse point of 
the former, and a line sunk thence to the centre of the sphere. 
From this is deduced the image of a doublet whose axis passes 
through the centre of the sphere, and of one whose axis is per- 
pendicular to this. Thence is found the kinetic energy of motion 
of two spheres and fluid in which they are immersed, and pro- 
perties of the motion deduced by Lagrange’s equations, 
ne other things is considered the action between vibrating 
spheres. 

Berore the Physical Society on June 28th Prof. W. G. Adams 
exhibited his new measuring polariscope. It consists of three 

rincipal . The lower section consists of a mirror, a lens, a 
Kicol's prism, and two other lenses. The upper section consists 
of lenses and Nicol’s prisms arranged in the reverse order. Each 
lens and Nicol’s prism is supported separately by screws, and its 
position can be altered independently of the others. These two 
parts form a complete po ariscope. Besides these there is a 
middle piece, consisting of two lenses, nearly hemispheres, form- 
ing a box to inclose the crystal immersed in oils, their curved 
surfaces being concentric. The whole middle piece is supported 
on the tubes of the upper and lower portions, and may be turned 
about the optical axis of the instrument. The vertical graduated 
circle carrying the central lenses and crystal may be turned 
through any angle about its horizontal axis. By means of an 
arc rms § perpendicularly on the graduated circle with the 
centre at the centre of curvature of the central lenses, the crystal 
may be turned about another horizontal axis at right angles to 
the former, so that the crystal and the central lenses can be turned 
about each of three axes which are mutually at right angles. 
By means of a system of toothed wheels in gear with the rims 
of the central lenses, the crystal and central lenses may be turned 
separately about the optic axis of the instrument, so as to bring 
the planes of the optic axis of a biaxial crystal parallel to the 
plane of the vertical graduated circle. 

FurtHEr experiments with the electric light on the Thames 
Embankment indicate that the light may be produced at less cost 
than appeared ible at the time when only twenty lights were in 
cireuit. It will be remembered that the engine employed is of 
20-horse power nominal, manufactured by Messrs. Ransomes, 
Sims, and Head, and that the Jablochkoff lights are used. 
Operations were commenced at the end of last year, the engine 
driving twenty lights, indicating about 23-horse power, and con- 
suming 3°81b. of coal per indicated horse-power per hour. Six 
months afterwards a second Gramme exciter and divider were 
added, for lighting forty lights, when the engine indicated about 
38-horse power, and the consumption of fuel was about 3°2Ib. At 
the beginning of this month a lengthened experiment was made, 
in order to test whether the engine was capable of driving three 
exciters and three dividers for supplying light to sixty candles 
through a circuit of nearly a mile and a-half, and it was found 
that with an indicated power of about sixty horses, and making 
140 revolutions per minute, the engine was completely master of 
the work, and the sixty lights burned more steadily than when 
the smaller number were driven. ‘This quantity of work has 
never been previously accomplished either at home or abroad, 
and as the consumption of fuel will not probably exceed 3 lb. per 
indicated horse-power when working sixty lights, and the working 
charges will be about the same as when the experiments were 
made upon which Mr. Keates founded his report respecting the 
cost of twenty lights, it seems evident that the cost of electric 
lighting may be reduced by existing machinery and appliances to 
something not greatly in excess of that of gas. 


A SERIES of very careful observations of the tides and currents 
in the seas near the outlets of the Suez Canal, of the tidal waves w 
the canal, of the prevailing winds, and of the variationsin level 
the seas and lakes, has been taken from 1872 to the present time. 
From these observations it appears that the north and north-west 
winds, which prevail from May to October, raise the mean level 
of the sea at Port Said and lower it at Suez, producing in 
September a difference of level of about 1ft. 4in., which creates a 
current, subject however to interruption from the tides, in the 
canal from the Mediterranean to the Red Sea. In the winter the 
direction of the current is reversed, owing to the prevalence of 
southerly winds and a rye gees raising of the mean level of 
the Sea above that of the Mediterranean, amounting in 
January to 1ft. A volume of water is consequently being alter- 
nately poured from one sea into the other, amounting in the year, 
according to a paper in vol. lvi. of the ‘‘ Proceedings” of the Institu- 
tion of Civil eee, to about 14,000,000,000 cubic feet, which, 
in conjunction with the tides, both annihilate the effects of the 
evaporation on the surface of the lakes, and help to dissolve the 
salt deposits in the Bitter Lakes. The rate of flow between Port 
Said and Timsah Lake varies between 6in. and 2ft. per second ; 
and between Suez and the Bitter Lakes it varies between 2ft. and 
currents do not at all interfere with the 





4}ft. per second. 
navigation. The dissolving of the salt ee in the Bitter 
Lakes since they were filled with water in 1869 has produced an 


increase in the depth of water, and affords a refutation to the | the 


notion that if the sea were let in to the basins in the African 
— they would soon be converted, by evaporation, into large 
t-beds, 
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MISCELLANEA. 


THE prospects of the Sydney Exhibition, 1879, do not a pear 
to be very flourishing. At a meeting of the London Come. 
sioners, held a few days ago, a special notification was approved 
for issue to exhibitors, whose shipments had not been reported as 
effected, intimating that the allotted s; would be forfeited 
unless satisfactory explanation be immediately given. 


EXPERIMENTS have been made this week at the Earl of sag 
Saltwells Colliery with the safety apparatus invented by Mr. 
Leonardt, of Birmingham, to prevent the over-winding of colliers, 
and loss of life by rope-breaking. ‘The principle on which the appa- 
ratus acts is that, in the case of over-winding or the breaking of 
the rope in any part of the shaft, a stout collar, holding together the 
arrangement, is forced away, loosening a simple chain, and so 
releasing a pair of coil spring, which forces the excentric heads 
against the guide ropes, and holds them in a vice-like grip. The 
trials were satisfactory. 


A NATIONAL exhibition and market of machinery, implements. 
utensils, and fittings used in brewing, malting, Metilling, wine 
pressing, and in the manufacture of aérated waters, cordials, 
syrups, cider, perry, cigars, tobaccos, pipes, &c., and also fittings, 
implements, utensils, machinery, and other accessories necessary 
for the business of a licensed victualler, together with samples of 
barley, malt, hops, grapes, tobacco, and other natural produce 
used in the various manufactures, will be held in the Agricultural 
Hall, gy. mn on Monday, the 29th September, 1879, and five 
following days. Full information can obtained of Mr. R. 
Dale, Agricultural Hall, London, N. 


News from Queensland has been received to the effect that the 
action of the Government in dismissing a number of workmen 
from the railway workshops at Ipswich has excited a deal 
of adverse criticism, and an indignation meeting was to be held in 
Ipswich to protest against the proceeding. It has been suggested 
that the Government would — sounder economy in manu- 
facturing the whole of the rolling stock in the colony, instead of, 
as at present, importing a portion of it; but in any case, sooner 
than place any obstacle in the way of carrying out these works, 
the Government, it was urged, would do well to take advantage 
of the — condition of the London money market, and float 
a new loan immediately on the meeting of the House. 


AccorpD1nG to the military contributor of the Col Gazette, 
the dry docks at Kiel are now in full working order, and the 
floating docks have been removed from that town to Swinemiinde, 
while a second floating dock is to be ready at Dantzic during the 
present year. This will complete the shipbuilding establish- 
ments whose construction was ordered by the German Admiralty, 
There are now at Wilhelmshaven three dry docks, and at Kiel 
four, any two of which can hold the largest ironclads of the navy. 
At Dantzic the necessary arrangements have been made for 
repairing g = of from 5000 to 6000 tons burden, and twelve ships 
of war can repaired in the Government yard at the same 
time ; while ten years ago there was not a dude establishment in 
Germany, — or private, where large wooden ships or iron- 
clads could be repaired. 


M. FERDINAND DE LesseEps has issued the prospectus of his 
new scheme for piercing the American isthmus. The company 
to be organised for this purpose is to be called the ‘“ Inter- 
Oceanic Canal Universal Company,” and its capital is to be 
400,000,000f., or £16,000,000 nominal. This capital is to be 
divided into 800,000 shares of 500f. or £20 each, and 790,000 of 
these will be offered to the public, 10,000 being reserved for the 
original concessionaires in payment of concessions and surveys 
transferred by them to M. de Lesseps. Only 125f. per share 
will be called up in the first instance, the balance being taken as 
required, and interest at the rate of 5 per cent. will be paid on 
the actual money received during the course of the construction. 
Subscriptions will be opened in Europe and America on the 6th 
and 7th of August next. In his memorandum prefixed to the 
ae M. de Lesseps estimates an income of 90,000,0008. 
rom the canal when it is completed, and as 85 per cent. of the pro- 
fits are assigned to the shareholders he reckons that they will | get 
47,000,000f. per annum, or 114 per cent. We have already shown 
we believe conclusively, that any such hopes of profit’ as those 
held out by the above prospectus must be delusive. 


Some further details have been lately published of the cost of 
the four enormous ironclads which are being constructed for the 
Italian Navy. The Duilio, of 10,570 tons displacement and 
designed to carry four 100-ton guns in two turrets, was launched 
at Castellamare ia 1877, and is now so far advanced that she will 
be ready to receiver her armament before the end of the present 

ear. It was originally estimated that she would cost 17,000,000 
ire—£680,006 ; but it is now found that the expense of her con- 
struction will be more than 18,000,000 lire—£720,000. The Dan- 
dolo, a —— of the Duilio, was launched last year at 
Spezzia, is now having her machinery placed in her, will be 
ready to receive her towards the end of 1880, or the begin- 
ning of 1881, and will cost very nearly as much as the Duilio, or 
a trifle under £720,000. The other two = Italia and the 
Lepanto, which are even larger than the Duilio, being each of 
13,700 tons displacement, or some 2000 tons larger than the In- 
flexible, are at present still on the stocks, but will, it is hoped, be 
ready for launching next year. The cost of each of these vessels 
was originally estimated at 17,000,000 lire—£680,000 ; but will, it 
is now calculated, amount to 19,720,000 lire—£788,800. The four 
ironclads will, therefore, together cost 9,306,000 lire—£372,240— 
more, says the Pall Mali Gazette, than was at first anticipated ; 
but it must be added that there is some slight, though Ls cape. | 
by no means well founded, hope entertained that it may be found 
possible to armour the Italia and Lepanto with plates of cheaper 
manufacture than those placed on the Dandolo and Duilio, 
whereby a saving of about 2,000,000 lire—£80,000—would be 


eff in the total cost of each ship. 


THE following appears in Vature in relation to a solution “of 
a problem which has lately acquired some celebrity—viz., how to 
colour ® map with four colours without colouring adjacent dis- 
tricts the same colour. This solution has just been obtained by 
Mr. A. B. Kempe, and will shortl yong? at length in the 
American Journal of Mathematics. that a map could be 
so coloured was stated by Professor De Morgan to be well known 
to mapmakers, but no proof of the fact or means of solving the 
problem have hitherto, it is believed, been given. Some notion 
of the difficulty involved may be gathered from the fact that a 
very slight alteration in a may render it necessary to re- 
colour it throughout. Mr. Kempe’s solution may be roughly 
described as follows :—He points out that every map must have 
a district in it with less than six git. This district he 
a rid of ef pom a patch over it which just —- over its 

undaries, all boundaries which meet the patch being produced 
to meet in a point on the h. A new map is thus obtained 
having one district less. This map must also have a district 
with less than six surrounding it, which can be patched out in 
of overlapping patches. This 
ov is 
can be coloured with a colour. tog we Bd the hes 
in the reverse order, and colouring the as they are 
exposed, Mr. Kempe shows that whenever the one, two, three, 
four, or five districts surrounding a newly exposed one absorb all 
four colours, the colours can be in the map so as to 
reduce the surrounding colours to three, thus leaving a fourth 
for the exposed district. Thus successively taking off patches, 
rearranging 


the colours in the map, if necessary, and colouring 

i the whole map can be coloured. _ Mr. 
Kempe also shows, inter alia, that while the theorem is true in 
the case ot globular surfaces as well as in that of maps, it does 
not hold in the case of such a surface as an anchor-ring. 
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PORCELAIN ROLLER MILLS AT THE RAS. SHOW, KILBURN. 


HERR WEGMANN, ZURICH, ENGINEER. 


(For description see page 61.) 





















































IL 





=i 





= 





=| 






Er 













































































LL M£M III IIIH 





Fic. 1.—GEARED ROLLER MILL. 





Fic. 3.—GEARED ROLLER MILL. 
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THE WESTINGHOUSE CONTINUOUS AUTOMATIC BRAKE. 
THE WESTINGHOUSE BRAKE COMPANY, LONDON, ENGINEERS, 
For description see page 74.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves — opinions of our 
correspondents. 


STEAM PUMPS AT KILBURN. 

Siz,—Under the above heading Mr. Worth claims the design 
of the Caledonian engine as his own. It is a pity that he has 
aan ee his claim by an illustration of what his design 

y 


ui are nothing new, and overh cylinders attached 
to the in the same manner as in the Caledonian have become 
quite common since the exhibition of the Allen engine in 1862. 
Mr. Worth cannot, therefore, claim any originality on these 
ae. The first combination of an overhung cylinder with 
red guides which I have seen was in an engine exhibited by 
Messrs. Seekings and Ellery, of Gloucester, at the Smithfield 
Show, I believe, in 1872. “In 1874 I brought out an engine 
80 made, and exhibited it at the Lincolnshire Show, at 
Grantham, for three years at the Smithfield Show, and for the 
last four Royal Shows. This type has since been adopted with 
more or less alteration by a number of firms. ‘he main 
advantages which my form of bed possesses over the form 
adopted by Messrs. Seekings and Ellery, is that it is symmetrical, 
and consequently that the thrust of the piston is borne equally b 
both bearings, the wear is equal and does not throw the pM | 
shaft out of square with the centre line of the cylinder. 
Ancholme Foundry, Brigg, July 19th. CHaArues L. Hert. 


STEAM PUMPS AT KILBURN SHOW. 
Sir,—May we ask your permission to reply to a portion of the 
letter signed ‘Robert James Worth,” under the above headi 


the first to s' st the necessity of a low-level continuous bridge. 
and selected the site since promoted by the Metropolitan Board 
of Works for the Tower Bridge design now before Parliament. 
Mr. Ewing Matheson, in a letter which appeared in your columns 
May 17th, 1878, ably shows that the spiral approach on the 
Surrey side would undoubtedly prove a serious drawback to the 
high-level bridge as proposed. There still remains the large 
pedestrian traffic to be provided for which makes its way between 
the City and London Bridge Railways. I would suggest a new 
foot bridge from Fish-street-hill, leading by a few granite steps 
laid transversely on the Middlesex abutment on to the bridge, 
and then through an archway to be made in the warehouse on 
the Surrey side, passing by a land arch over Tooley-street into 
the road leading to the railway stations. The upper part of the 
warehouse would still remain for storage, and the present 
dangerous crossing over Tooley-street would be eB The 
foot bridge, which would be 15ft. or 20ft. wide, could be con- 
structed of cast iron arches similar in span to London Bridge, so 
that the piers could be arranged so as not to impede the navi- 
gation. London Bridge would thus remain unaltered to accom- 
modate the foot-passenger traffic between the City and the 
Borough, while the roadway would be relieved of the heavy 
vohtenion dock traffic by the Tower Bridge. The foot bridge 
would be a nearer way to the railway stations for the foot 
ssengers and from it, the much-talked-of grandeur of London 
Bridwe might be admired, which few who now pass over it are able 
to comprehend. A. T. WaALMisLey, Assoc. Inst. C.E. 
5, Westminster-chambers, 8.W., July 10th. 


THE WESTINGHOUSE BRAKE. 
Sir,—Anyone who has had much to do with the working of 
the Westinghouse Lrake on a railway will cordially endorse your 





in your last week's issue? In the first place we emphatically 
deny your correspondent’s claim to the invention of the “ Reli- 
able” steam pump, and beg to say that we are absolutely the 
only inventors and makers of reversible pumps. Mr. Worth 
certainly did show the writer a pump at Stockton made by him ; 
this, however, had no reversing gear at all, but merely the pump 
valve excentric fixed by a set pin, for the reason, as that gentle- 
man explained, he did not know which way the pump was 

uired to run ; it is therefore clearly manifest that Mr. Worth 
had no idea of a reversible pump when the one referred to was made, 
neither had he in his patent, or why did he not specify it? In 
other important details, we are pleased to say the ‘‘ Reliable” is 
wholly different from the pump made by Mr. Worth, both in 
construction and result. 

With regard to the use of the common slide valve in pumps, we 
believe we are correct in saying that Mr. Worth is not even the 
inventor of that, as we are informed it was used many years prior 
to his patent, and since then has been made by us; tat we soon 
discarded it, and introduced instead our patent adjustable valve, 
shown in — ~ a pump at Kilburn. It is scarcely 
necessary to explain that the reversing gear is not applicable to 
the common he valve, neither is the latter a poet with high 
pressures, as Mr. Worth would have us believe, owing to the 
great back pressure and consequent wear. 

JosH. Evans anp Sons. 
Culwell Foundry, Wolverhampton, July 2ist. 


JUDGING AT THE ROYAL AGRICULTURAL SHOWS, 


Str,—Will you kindly allow me to ventilate in your columns 
another very serious grievance which exhibitors at the ‘ Royal” 
unfortunately have, besides that of being obliged to send their 
ee to such a “‘slough of despond” as has been so graphically 

escribed in your valuable and impartial journal? I had hoped 
that other and abler pens would have taken up a matter which 
has for some time back been the cause of general complaint 
among exhibitors; I presume, however, that a natural disinclina- 
tion to rush into print has deterred many from calling public 
attention to the above subject, the injustice of which is notwith- 
standing none the less keenly felt, and the desire for a remedy 
none the less prevalent. Perhaps I should premise these remarks 
by stating that so faras I know they apply to miscellaneous 
exhibits a but at any rate I give my own experiences. At 
the Birmingham Show my firm exhibited several new specialities 
which were duly mentioned in the “certificate of entry,” yet 
although we attended early and late, the judges did not favour 
us with a call. At the Liverpool Show one of the above speciali- 
ties was again shown, but was refused notice owing to its having 
been “exhibited the previous year!” At the Bristol Show, 
another new article, which, by the way, has been awarded four 
gold medals at international exhibitions, was brought to the 
notice of the two gentlemen who officiated, but passed by with 
the remark, ‘‘ We don’t know anything about it ourselves, but we 
will send our engineer ;” the society’s engineer came to the stand 
and certainly did make an appointment to examine the article— 
but never kept it! Kilburn experiences were equally unsatis- 
factory. It is quite evident from the few facts enumerated that 
there is something very defective in the arrangements for judging 
miscellaneous exhibits; it is possible that the judges have not 
had time to examine all exhibits; this however, while of course 
exonerating them, only shows the more clearly that the system, 
if any, needs revision. Another most important consideration 
is suggested, by the two judges declaring their ‘‘ want of know- 
ledge” of certain exhibits, and thus practically vesting the 
whole power of making awards in such cases in the hands of one 
individual, viz., the engineer to the society. Whilst fully 
acknowledging the ability of that gentleman, I venture to sub- 
mit it is most unwise that he shuuld be placed in such an in- 
vidious position; this, however, may be easily remedied by the 
ppoint tof a petent coll e to the judges. 

T trust the importance of the subject will considered suffi- 
cient apology for the length of this letter. EXHIBITOR. 

July 22nd. 





LONDON BRIDGE. 

_ Siz,—The old proverb that history repeats itself appears true 
in the case of London Bridge, as we find when Old London Bridge 
was condemned as insufficient for the traffic, the Corporation of 
that day were more disposed to meet the difficulty Ly hing 
the old structure than building a new one. At last, however, 
b e—which was as an ancient memorial of 
English civilisation—gave way to the e spirit and genius 
of mr Pm and the present noble and justly-admired structure 
was uced. The disposition of the citizens to live westwards 
had previously created the necessity for a means of communi- 
cation across the river at Westminster, but until the middle of 
the eighteenth century there was only a jetty or landing-stage for 
aferry. The building of a bridge west of London Bridge then 
met with as much opposition as the bridge now proposed east of 
London Bridge, but it is remarkable that in the debates of the 
House of Commons the very places which were then spoken of 

as most ae pe for the erection of bridges are almost the ver 
positions where such structures now stand, and it was at lena 
stated that Rag om has convinced us of the weakness and 
fallacy of the objections raised against another bridge, though 
private interest, it may be presumed, was the principal motive.” 
A new means of communication is now required across the river 
below London Bridge, to accommodate the dock traffic which 
now crowds the City and the bridge. To help to meet the diffi- 
culty the Thames ferry has been recently constructed, but has 
to work temporarily, owing to financial difficulties. Tolls 

have ever proved a great hindrance to locomotion in preventin; 

the traffic of the metropolis taking its most natural route, an 
their removal from the Thames bridges will be one of the grand 
events for the historian of the future to record. Any fresh com- 
munication across the river must, therefore, be made by a public 
y- No intermittent scheme will answer. The ferry must be 
superseded by a bridge. Colonel Haywood, of vuildhall, was 





stat t that itis not expensive to repair. ‘The materials of 
which it is made are all of uniformly good quality, and, with the 
exception of the india-rubber, durable under the trying conditions 
of use and climate. On the other hand, it is a mistake to suppose 
that the brake is so perfect that it costs less than } per cent. per 
annum upon its first cost to maintain it in working order ; 
while moreover the actual cost of repairs does not represent the 
real cost to the railway company, delays and demurrage of 
stock being heavy items. he constant alterations which 
the inventor has made in every single part of the brake show 
that even he sees imperfections. The pump, the couplings, the 
safety valve for preventing excess of pressure, the leakage valve, 
the system of brake levers, the release coc':s, and last, but not 
by any means least, the driver’s valve and the triple valve, have 

1 undergone modifications or complete changes since the Newark 
trials, while the two latter at least have been materially altered 
again and again within the present year. 

ese alterations, generally in the right direction, have been 
brought about by the objections and opposition of the locomotive 
superintendents of this country, and show conclusively that they 
were right in pronouncing the brake imperfect. Had they 
accepted it with open arms and applied it largely to passenger 
rolling stock, probably few or none of these improvements would 
have been made, for we know that opposition, like necessity, 
stimulates invention; and though our American cousins may 
regard us as slow, we have the satisfaction of knowing that we 
are ‘‘sure,” and possess a more trustworthy and efficient brake 
in consequence. 

Impetuous as the American people are, they are very patient 
as regards breakaowns and delays that would fidget and 
worry an Englishman beyond endurance. The true John Bull 
principle is to make everything solid and substantial, to provide 
against every contingency beforehand, and to neglect no element 





of danger; naturally, then, expecting the thing ‘“‘to go like 
clockwork and give no trouble.” It is absolutely necessary to 
bear this Bet in mind in everything relatin, to the rolling 
stock of our crowded English railways; engines :d carriages | 
are continually increased in weight and strength, more than in 
power or capacity, for, at whatever cost, breakdowns must be | 
avoided, and a method of construction which is cheap and | 
durable, but causes in a half-year ten delays of an hour each, | 
must be abandoned, even at an expense of £1000. From this | 
your readers who have no practical connection with the subject, 
will more readily understand why English railway men should 
fight shy of a brake which gives wonderful results on trials, but 
occasionally “‘ sticks” in practice. 

Railway men wish continuous brakes to facilitate, not hinder 
railway travelling, and it should be the duty of every one con- 
cerned to urge on brake inventors the vital importance of making 
their wok trustworthy, durable, and simple. Any attempt to 
gloss over imperfections really retards the general adoption of a 
good continuous brake. 

I am very glad, Sir, that you have given the detailed account 
of the cost of repairing the Westinghouse brake on the North 
British Railway ; for it was certainly an utter mystery to me 
how the brake on 35 engines and 333 carriages could be main- 
tained in perfect working order for nine months by the expen- 
diture of £21 odd in wages. In all my experience of railway 
accounts money never went further. It beats the well-known 
case where the railway could build engines complete cheaper 
than a maker the other side of the road could ne the bare 
materials. In fact, joking apart, experience has convinced me, 
and no doubt many of your readers, that it is impossible to 
arrive exactly at the cost of any one small jobon a railway. The 
complexity of the whole affair, the enormous number of small 
repairs effected by, perhaps, hundreds of men at scores of out- 
stations, may be totalled, but cannot be accurately apportioned, 
and the presence of the necessary red tape would be fatal to the 
expedition with which the work must be done. 

Without, then, reflecting in any way on the locomotive staff of 
the North British Railway, which, presided over by a chief of 
untiring energy and great mechanical knowledge, work a difficult 
line with the cardinal railway virtues of speed, safety, and 
economy, I must criticise the accuracy of their accounts. In 
the first place I observe that hose pipe is charged 1s. 3d. per foot; 
I understand that supplied by the Westinghouse Brake Compan 
was charged at 10s. for a 2ft. length. Do the North Britis’ 
Railway use rubber of an inferior quality, or have the West- 
inghouse Brake Company been ing a very heavy profit on 
repair goods? Were the hose charged at the higher 
rate, the materials for repairs would stand at £24 14s, 5d. 
instead of £17 15s. 1ld., an increase of 40 r cent, 
One hose coupling for No. 53 second is charged £1. presume 
this was obtained from the patentees, and includes the 2ft. length 
of rubber pipe with metallic connections, the price for each sepa- 
rately being 10s., or £1 together. Three 10in.—tender—pistons 
are charged to Nos. 478, 479, and 489 respectively; the two 
former cost 15s. each for material and 3d. for labour, the latter 
1s. 3d. for material and 2s. 2d. for labour. The front foot-plate 
of a tender is underneath—as dirty, wet, rusty, and awkward a 
place to work in as exists—and the man who can there uncouple 
the push rod and release spring gear, take off the crosshead and 
cylinder cover, draw the piston, put the new one in against the 
set of the cup leather, get the release spring, &c., into place 
again, and couple up and make all right for 3d.—threepence—is a 
pearl of the very first water. How well he shows against the man 
who, March 10th and — 14th, charged 2s, 5d. and 2s. 2d. for appa- 
rently a similar job? The carriage trucks have, I presume, no brake 
gear, the pipes being simply run through them with the usual jin. 
stop cock at either end, yet ‘‘ brass cock on air pipe” is charged 
3s. 3d., £1, and 2s, 2d. respectively on different vehicles, the 
labour being 5d., 1s. 9d., and 1s. 3d. Why these prices should 
vary so for presumably the same article seems strange. Man 
other charges seem open to question, the triple valve for 1s. 6d. 
for instance—No. 356 engine—but I pass on to considering the 
cost of periodical examination for cleaning and oiling, which is 
inevitable, while most of the breakages can with improved 





designs be prevented. 


I believe the Westinghouse Brake Company consider that 
every triple valve should be carefully examined and cleaned 
after the first trial trip, and at least once a year afterwards, 
engine, tender, and van triples being taken down and cleaned 
oftener, say every three or four months, while all pistons should 
be moved round and oiled at least twice a year. As dirt and grit 
are blown into the cylinder when the train is running at speed, 
it is advisable to draw the pistons and clean them and the cylin. 
ders, say once a year. According, however, to the North British 
Railway accounts, each engine has her pump examined once every 
six years and two months, at an average cost of 1s. 84d., so that 
even then the patient and long-suffering pump gets very little atten. 
tion. It raed surely be better, as it is more usual, to allow 
a day for examining and cleaning a pump, a good fitter having a 
labourer or boy to help him, and this every six months 
makes an annual cost of 16s. instead of 3°3d. The carriage 
triples do not appear to be ever examined, while the brake 
cylinders and pistons are only looked at every thirty years 
and four months. ‘The vans, however, do demand more 
attention, their triples being examined every eleven years and nine 
months. Resisting a temptation to levity, I pass on to even a 
more extraordinary discrepancy. 

It is stated that over thirty-five engines and 333 vehicles have 
been maintained for nine months in a state of perfect efficiency, 
T tind in the list only 162 passenger carriages, 47 vans, 35 horse- 
boxes, carriage trucks, &c.; total, 244. If, as I presume, the 
horse-boxes, &c., are fitted with pipes only, the number of vehicles 
fitted with the complete brake is 209, and even of this shrunken 
total forty-two had been fitted in May and June. ‘The engines 
are thirty-three in number, and six of them were fitted during 
May and June, so that twenty-seven engines, 167 vehicles with 
complete brake, and twenty-five with pipes only, were maintained 
for over two and not exceeding nine months, a little more than 
half the amount stated. 

Are these simple figures, which any one can check, a fair 
sample of the rest of the report, which cannot well be checked ? 
I leave your readers to judge, and only regret having trespassed 
upon their patience at such length to show the fallacious character 
of this Glasgow balance-sheet, and secure Farr Pray. 


METAL-MINE ACCIDENTS. 

Srr,—In an article in your impression of the 27th inst. on 
** Metal-mine Accidents” you express surprise that the percentage 
of fatal accidents in the mines of Cornwall and Devon is almost 
as great as in the colliery districts, notwithstanding the absence 
of fire-damp in the Cornish mines, Will you permit me, as a 
Cornishman, to offer what I consider is a fair explanation of the 
matter, as having had some experience in the working of 
metalliferous mines, | may probably be in a better position to 
express an opinion on the subject than those whose information 
may be only indirectly acquired? 

In the first place, the Cornish miner is subject to far greater 
risk in the mere matter of descending to and ascending from his 
daily labour than is his confrére in the collieries, inasmuch as in 
the great majority of cases he has to climb many scores, in some 
instances hundreds, of fathoms by ladders, and is constantly 
exposed to the danger arising from a defective stave, stones, &c., 
falling on him from above, or he may loose his hold at any time 
trom sheer physical exhaustion, a feature which is by no means 
unknown as a cause of accidents. 

It may be advanced in reply that neither is the collier insured 
against the breaking of the cage rope, or against over-winding ; 
but as these are matters subject to strict daily scrutiny and super- 
vision, whereas the miner has only his own presence of mind and 
bodily energy to rely on, I think it is not to be wondered at that 
the odds are greatly against the Cornishman. There are, of 


| course, exceptions to the general rule of locomotion by hand- 


climbing, as in the case of those mines which are provided with 
the man engine; but unfortunately, the poverty of the mines 
themselves causes these admirable machines to be few and far 
between, the only mines at present using them being, so far as my 
memory serves me, ‘Tincroft, Carn Brea, Dalcoath, and South 
Caradon. ‘They were also formerly in use at Clifford Amalga- 
mated, Crenver and Abraham, Batong and—first of all— 
Tresavean. But the glory of these has departed, never again to 
return, I fear. 

Another fruitful cause of accidents in Cornish mines to which 
colliers are not generally exposed is the use of dynamite as a 
blasting medium, and probably more deaths can be referred to 
this than to any other origin. In many cases the men are not 
sufficiently careful in its use; but be that as it may, it is very 
certain that more fatal accidents have occurred since the intro- 
duction of dynamite than in the days when gunpowder was the 
explosive in general use. 

_ the last place, I believe I am correct in saying that all 
accidents in Cornish mines, whether at ‘* grass ” or underground, 
are included in the return, and consequently deaths from boiler 
explosions, and also deaths caused by entanglement, &c., in ma- 
chinery, are added in to swell the total. 

The present low price of tin calls for rigid economy on the 
part of mine managers, but I fear that a suicidal policy is 
adopted in some mines of needlessly curtailing the expenses of 
the engineering department, and therefore the machinery is not 


| kept in such a high state of efficiency as is requisite to guard 


against preventible accidents. The engineers of the county at 
a enjoying a large practice—Messrs. F. W. Michell, 
Matthew Loam, and J. Hocking—have done very much towards 
the improvement of the machinery in their charge; but all their 
best efforts are unavailing, unless they are well supported by the 
shareholders. Consequently, engines and boilers are suffered to 
fall into a condition which, without being absolutely beyond the 
range of amelioration, is certainly far from being undeniably 
safe ; and, intermittently, accidents occur which might have been 
prevented by a judicious expenditure in the shape of repairs and 
renewals under the direction of the engineer. It might be worth 
the attention of some of our large bodies of adventurers in Corn- 
wall to consider the advisability of insuring their boilers in one 
or other of the well-known insurance firms of thecountry. ‘They 
might find the companies rather stringent in first requirements, 
but I think they would soon reap the advantages which are 
generally allowed to be derived from insurance in a good com- 
pany, viz., the best advice on all points of difficulty or doubt, 
and a marked improvement in the attention paid to the general 
working of the boilers by their own enginemen. 

I have trespassed largely on your space, but my wish was to 
show, to the best of my ability, why the death-rate from accidents 
in Cornish mines almost equals that of the collieries. The old 
county has produced in her halcyon days a goodly array of pro- 
fessional talent, and in the remembrance of the names of ‘Trevi- 
thick, Hornblower, Grose, and West, I sincerely trust their 
successors will use their best energies to wipe out the reproach 
attaching at present to the management of our rare old tin and 
copper mines, and present next year such a clean bill of health 
as may do credit to ‘one and all,” 


London, June 30th. C. Summons CHurcu. 


THE EFFICIENCY OF SCREW PROPELLERS. 

Sir,—Referring to a correspondence which appeared a con- 
siderable time since in the columns of your valuable journal on 
the means of ascertaining the efficiency of screw propellers, it 
may, perhaps, not be uninteresting to some of your readers if, 
with your permission, I quote the results of certain experiments 
bearing upon this subject which have actually been carried out on 
a scale of some magnitude. 

Many years ago a French screw-ship of war, named Charle- 
magne, was put to the test, principally with a view to ascertain 
the speed under given conditions, but also for determining the 
thrust or ‘‘ traction” exerted by the screw whilst the ship was 
prevented from acquiring a forward motion, On one occasion the 
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Charlemagne was propelled at the rate of 7 knots an hour, when 
the screw, making at the time 36°43 revolutions per minute, had 
a thrust—according to an empiric formula proposed by Bourgois 
“Mémoire sur la Résistance de l’Eau au Mouvement des Corps,” 

c., par M, Bourgois, p. 180), and which furnishes, in those cases 
where the slip of the screw is known, very accurate results—of 
about 83201b. When the ship was made fast to moorings, how- 
ever, and the screw revolved at the rate of 37°25 revolutions per 
minute—that is to say, only 0°82 of a revolution more than in the 
former case—the “‘traction” was experimentally ascertained to 
be 23,317 1b, Again, when the Charlemagne was being propelled 
at the speed of 8°25 knots per hour, with a steam pressure in the 
cylinder of 0°59 atmosphere, and the screw shaft making 47‘1 turns 
per minute, the thrust was about 11,7641b.; but when the * 
was megs stationary, precisely the same cylinder pressure of 0° 
atmosphere was the result of only 31°4 revolutions per minute, 
which produced a traction of 17,2531b. The slip of the screw was 
found to be about 22 per cent., the pitch being 22°97ft.; conse- 
quently, these 31°4 revolutions would represent a speed of only 
3549 knots per hour, and the corresponding thrust would be about 
52291b. A thrust of 17,2531b. with the ship in motion would 
have Se yates the speed of the latter to be raised to something 
like 10°2 knots an hour, and as it is sufficiently correct for the 
purposes of this discussion to say that, other things remaining the 
same, the slip does not vary with the speed, the screw shaft would 
under these circumstances have had to make 57°69 revolutions per 
minute, which would have brought up the cylinder pressure to 
about 2 atmospheres. The thrust of a screw propelling a ship, 
and the ‘‘ traction” of ascrew revolving at the same velocity inde- 

ndently of the ship, cannot form the subject of any comparison, 

use, although the dimensions of the propeller exert precisely 
the same influence in both cases, the forw: motion of the ship 
acts upon the screw in such a manner as relatively to increase 
the number of its revolutions, and to reduce the cylinder 
pressure, 

These experiments also prove incidentally that it is by no 
means necessary that a screw, for the purpose of taking hold 
of the water, as it is curiously and inconsistently called, should 
have the opportunity of acting continuously upon a body of water 
which has not as yet been set in motion by it. If there are cases 
in which the screw cannot take hold of the water in the sense 
here implied, I should think they would occur when the screw 
revolves without being able to juce ry 4 forward motion of the 
ship. It might fairly be su that then, if at any time, the 
water would simply go ro with the screw, and offer no resist- 
ance whatever, instead of which the resistance is on those occa- 
sions much greater for a less number of revolutions than in the 
case of actual propulsion, 

We are called upon to accept as a fundamental truth the pe 
position that a ship propelled by a screw is propelled by stern 
currents, whose velocity is to be ascertained by multiplying the 
number of revolutions of the screw by its pitch. ow, in the 
first place, I am quite at a loss to understand how the pitch of a 
screw propeller can set in motion or represent the velocity of 
the water, or, indeed, of anything else, and it seems to me 
that if the pitch could accomplish any such thing, it would 
suffice for the purposes of propulsion to place a drum with a 
spiral line traced upon its surface at the stern of the ship. Asa 
matter of fact, no useful work could be done by the engine, nor 
any propelling work by the screw, in any way whatever, if the 
screw were not furnished with blades which revolve and meet 
with resistance in the water; and the area of these blades is made 
up of the diameter and length, as well as of the pitch of the 
screw. In the next place, may I be permitted to point out that 
not even an sy fp has as yet been made strictly to prove, as in 
cases of this kind assertions authoritatively made ought and 
may justly be expected to be proved, the very existence, to say 
nothing of the assumed direction and intensity of such currents? 

Mr. Isherwood says in his report on the experiments with the 
United States steam launch No, 4 :—‘* It was observed constantly 
during the trials that there was no surface current of water flow- 
ing from the bow towards the stern to replace the water displaced 
by the screw. On the contrary, the surface water was perfectly 
quiescent ; it had no movement in any direction. The water sup- 
plying the screw came from beneath in nearly a vertical column.” 

Vow, it is difficult to understand how, if in the case of the Iris, 
for instance, on her first trial, February 4th, 1878, the screw 
making 91°04 revolutions per minute, two currents, each of 270 
or 189 square feet transverse sectional area—according to the in- 
pon Nang which may be put upon the term screw’s disc—and 
rushing astern at a baoel’ of about 27°56ft. per second, had 
existed, their motion could have terminated abruptly after the 
had traversed the length of the screw, a distance of not as muc 
as 2ft. It cannot be for a moment supposed that the motion of 
such a large body of water would fail to manifest itself at least 
by the intense disturbance which it must necessarily occasion, not 
only in the immediate vicinity of, but at a great distance astern 
of the screw. Could the water supplying the screw be observed 
to rise in nearly a vertical column, if there were a current rush- 
ing through the screw at the rate of only 6ft. or 8ft., to say 
nothing of 27ft. per second ? 

e stern-current theory either completely ignores the number, 
length, and effective area of the screw blades, or if these 
quan are introduced at all, they only appear indirectly in 
the shape of slip, And although the correct computation of the 
A is of primary importance, and in fact indispensable to the 
solution of the problem of screw propulsion, it is not in the 
essence of the stern-current theory to offer the means of carrying 
out any such calculations. The empirical formule which are 
used for the purpose of ascertaining the amount of slip, where it 
is not experimentally known, are quite outside and beyond the 
scope of the stern-current theory, and those who apply the latter 
not aye pegp J argue as if slip were a something ruled by 
chance and by averages, instead of being, as it really is, solely 
dependent upon the resistance of the ship and upon the number 
of blades and the dimensions of the screw. For instance, Pro- 
fessor James H. Cotterell, in a paper read before the Institute of 
Naval Architects—see THe EnGIngER for April 25th, page 300— 
makes the following remark :—‘‘Mr. Froude’s theory of a 
revolving plate if applied to actual screws, without any qualifica- 
tion, would lead to the conclusion that the thrust of a screw of a 
on 8) and slip might be increased indefinitely, either by 

iminishing the pitch or by increasing the blade area, &c.” Now, 
if we may trust to what the experiments tell us, it is Ege im- 
possible either to diminish the pitch, or to increase the blade 
area without simultaneously altering the slip. e slip, ceteris 
paribus, alters the speed, and the speed, both by itself and in 
combination with the altered blade area, affects the thrust. B 
diminishing the pitch the percen’ of slip would be se 4 
and the speed—number of revolutions of the screw—increased, 
and an increase of blade area would likewise diminish the slip, 
but simultaneously affect a reduction of the es 

Stern currents could only exist in virtue of the action of the 
screw blades upon the water ; at least it appears to me absolutely 
impossible that the water could be set in motion astern by any 
other means. ‘The screw blad withstanding that they 
happen to constitute what is peller, are so many 
inclined planes constructed to curves whose equations are or may 
be known, placed radially and equi-distantly upon a shaft ; they 
never part with any of their properties as inclined planes, and 
the resistance produced by their action has to be overcome in 
the direction of their motion of rotation, whilst the pressure 
which must be supposed to owe its existence to the stern current, 
is exerted in the direction of the screw-shaft. Consequently, if 
we denote by #, what may be called the effective angle of inci- 
dence, then, by whatever law the normal resistance of each of 
these inclined planes may be governed, the resistance it en- 
counters in the direction of motion must be to the pressure 
produced at right angles to it as 1: tang. a Now, if we call W 
the work in foot-pounds done by the engine per second, divested 





of the friction due to the working parts and to the screw-shaft, 
as well as of that due to the load imposed upon the engine Riu, 
the distance from the centre of the screw at which the resist- 
ance P overcome by it may be supposed to act, and n 
the number of revolutions per second made by the screw, we 
shall have P= ee AR ; and if we further put 2 7p for the 
2n # Ru 

pitch of the screw, the pressure exerted by the blades in the 
Secotion of the shaft, and representing the effect produced by 


the stern current, will be P 2., where -P = tm «a If, 
besides, we denote by « the variable radius of the screw, by R 


the external, and by Rj the internal radius of the same, we shall 
have approximately : 
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In the case of the Iris above referred to, the indicated horse- 
power was 7003, and if, as we are, I think, warranted in doing, 
according to the data furnished by Mr. J. Wright, Vice-president 
of the tution of Naval Architects, we deduct 571-horse 
power for the friction of the engine and screw-shaft, and subse- 
quently 7 per cent. only for the friction due to the load, there 
will remain, without making any deduction for the frictional and 
cutting ong resistances of the screw blades—although these 
resistances have really no more to do with the stern current than 
the friction of the engine itself—5892-horse power, or W = 
3,240,600. And since R = 9°271, R = (sa: Lis p =2°8912, and n 
= 12173, weshall find Rm = 6°4784, P = 52,470, and P cotang. « = 
117,5701 effort exceeding which it is impossible that the stern 
currents could produce. Now, if we call the effective area of the 

2 = 4 fx “hey 

screw’s disc A, we shall have P tang. a 2x 37166 (27°56)? x 
2 A, and therefore P tang. « = 411,398 Ib., if the transverse 
sectional area of the stern current must be supposed to be equa’ 
to the whole area of the screw’s disc,"or P tang. « = 287,980 lb., if 
the area in question must be taken to embrace only 0°7 of that of 


the screw’s disc. Conversely 7 





gives the velocity of 


the sees current which would produce a pressure P tang. « = 
Kither the stern current must be supposed to follow the spiral 
traced by the screw blades, or else freely to traverse the 
8 or a portion of the space in which the propeller revolves. 
n the former cas2 the area of the current may be assumed to be 
under all cireumstances equal to the total area of the screw’s 
disc ; whilst in the latter case the area in question must evidently 
vary as something like(1—/f) where ieee the length of the 
screw, as a fraction of the pitch. Now when screw propulsion 
was first introduced, screws were made, the blades of whic 
formed a continuous thread, covering the whole of its disc, if 
not more ; and although it cannot be affirmed that their efficiency 
was very great, yet they did repel the ships to which they were 
fitted—which, as I understand the question, they could not have 
done upon the principle of the stern current theory. 

It is a well-known fact that a screw propellor located at the 
bow of the ship acts with nearly the same efficiency as a screw 

at the stern in the usual manner. To account for this, 

rom the stern-current point of view, it is only necessary to sup- 

pose that—again taking the case of the Iris as an example—130 
tons of water hurled against the prow of the ship during every 
second of time, at the rate of 27°56ft., could but very slightly, if 
at all, interfere with the speed of the ship. 

As a concluding observation upon the stern-current theory, 
allow me to say that, being in ion of a model screw whose 
diameter is 6in., pitch 3in., and length lin., and which is mounted 
upon a din. shaft, placed in ings in a box about 34in. long, 
Tin. broad, and 8}in. deep in the clear, in the middle and over 
the top of which longitudinally a pair of rails is laid, it occurred to 
me to make a few experiments as to the existence and action of such 
currents. For this purpose I had a disc of thin tin-plate prepared 
of the same diameter as the screw, and provided with a stem and 
cross piece, by means of which latter it could be suspended from 
the rails so as to be concentric with the screw, but capable of being 
pene lengentinelly at any desirable distance from the latter. 

aving filled the box with water until the screw was completely 
immersed, I in the first instance suspended the disc within rather 
less than }in. of the edges of the blades, and astern of the screw, 
and found that as soon as the screw was set in motion, and until 
it had attained a valetiy of from 20 to 30 revolutions per minute, 
the lowermost point of the disc was repelled to the extent of 
about fin., as indicated by a hand or pointer projecting upwards. 
As soon, however, as this velocity was exceeded the disc resumed 
its perpendicular position, and when from 80 to 100 revolutions 
had been reached, the disc, even when placed 3in. or further from 
the screw, was drawn towards ins’ of being repelled by it, 
which latter must of course have been the case had there been 
such a thing as a stern current. When the disc, instead of being 

laced astern was placed ahead of the screw, it was, on the latter 
ing set in motion, likewise drawn towards the screw, but with 
greater force for the same speed of screw. It would appear, 
therefore, that when the screw operates the water is drawn 
towards it from both ends ; and it is almost needless to say that 
the angle by which the disc deviates from the perpendicular 
increases with the number of revolutions of the screw. 

We are further, I find, expected to believe as an indisputable 
fact of comparatively recent discovery, that a slip of as much as 
20 per cent. rather enhances the efficiency of the screw propeller 
than otherwise, although the whole of the experimental results 
prove conclusively that every kind and degree of slip—which, by 
the bye, so far from implying any process which can be even 
remotely compared to slipping, is only a peculiar expression 
meant to indicate the distance to less or more than which the 
screw cannot, under the given circumstances, move the ship at 
every turn—is strictly the result of certain relations existin 
between the unit of resistance of the ship and the dimensions pee 
other iculars of the screw; and that the dimensions of the 
screw likewise determine the absolute load, and therefore also the 
load per unit of piston area imposed upon the engine. Whence, 
us the cylinder pressure must necessarily, for a given engine, ship. 
and speed of ship, increase with the decrease of the number o 
revolutions of the screw, and vice versd—those changes in the 
dimensions of the screw which affect the slip in cne direction 
affecting the load in the opposite direction—the slip, be it small or 
large, nil, positive, or negative, can neither increase nor diminish 
the work to be done by the engine. If we d by V the 
speed of the ship in knots per hour, by S the slip, by P the pitch 
and by N the number of revolutions of the screw per minute, all 
that the slip tells us is that N=101°37 18) py And if we fur- 
ther call a the of each cylinder, J the length of stroke, p the 
effective cylinder pressure, aud m the multiple of gearing, 
we shall have, for a two-cylinder engine, useful effect in horse- 


power = 5 as. ae I may add that a cursory inspection 
of the most reliable 


ental results would show at once that, 


out the sanction of the highest authorities, carried their preten- 
tions so far as to ridicule others who bad their reasons for not 
sharing the belief that slip was a pernicious element in screw 
Eeeiien, must have been somewhat disappointed on being 
nformed that the necessity has arisen of discarding this idea as 
erroneous. It may possibly have occurred to some of them that 
in a scientific question of this nature, and with facts bearing upon 
the precise point to be settled to refer to, that which was true at 
one time could not very well become obsolete at another time. 

The observation has been hazarded that, although when in the 
case of the Iris the mean pitch of 18ft. 2in. is selected as the 
standard of comparison with the actual advance, the slip was 
sage g it must have been positive for a uniform pitch of 
19ft. 2in., and that, therefore, the whole of the thrust was got 
out of the after-edges of the blades, whilst the remaining por- 
tions of the blades were forcibly dragged through the water, only 
causing resistance. This can only mean that, supposing each 
blade to have been 16in. long, an effective length of each blade 
of about 5°43in., with the pitches ranging from 18ft. 5}in. 
to 19ft. 2in., say, would not only have sufficed to produce the 
thrust requisite to propel the ship at the rate of 16°577 knots per 
hour, but that this cation of blade area would moreover have 
done away with the useless resistance caused by the remaining 
10°57in. being forcibly dragged through the water, a conclusion 
which is certainly not warranted by any results derived from 
actual experiments. Indeed, itis difficult to understand how the 
action of one portion of the screw can be separated from that of 
the other, because every addition to or reduction from the blade 
area is known at once to alter the slip and the speed, as well as 
the work done by the screw. Besides, if apelsicn is really 
effected by means of stern currents, I do not see upon what 
principle the question of dragging can apply, because no amount 
of dragging—if it is, as I suppose it must be, understood to take 
place as an effect of the motion of rotation of the screw—would 
affect the current in the least. 

Amongst this serew steamships alone, the performances of 
which were collected hy members of the British Association, and 
published in 1867, there are at least four with screws whose slips 
range from 4°71 to 4°99 per cent., and pitches from 10ft. to 
20°16ft.; six with screws whose slips range from 9°12 to 9°93 per 
cent., and pitches from 14°71ft. to 25° ; thirteen with screws 
whose slips range from 17°11 to 17°93 = cent., and pitches from 
10ft. to 28ft.; and nine with screws whose slips range from 23°18 
to 23°98 per cent., and pitches from 16°37ft. to 30ft. These 
figures show plainly enough, I think, that the amount of slip 
must depend upon other things besides the pitch. 

I took the liberty of pointing out on a former occasion that the 
slip can be seine by reducing the unit of resistance of the ship, 
which occurs, for instance, when the wind is favourable, or by 
reducing or shortening the pitch of the screw, or by increasing 
the diameter, the length, or the number of blades of the screw, 
or by simultaneously effecting any two or more of these altera- 
tions. This reduction of the slip can, as the experimental results 
also amply prove, when they are examined, be thus carried further 
and further, not only until it is brought down to nil, but until it 
becomes less than ni/, or in other words, until the advance of 
the ship, instead of being less than or equal to the pitch, becomes 
greater than the pitch. And all these changes evidently take 
place in accordance with the same laws, without the interference 
of any exceptional agencies, and without any sudden transitions 
whatever. 

It is not my intention at preseat to attempt to explain why, in 
my opinion, the slip becomes negative under the circumstances 
here indicated ; but I venture to record my conviction that the 
existence of negative slip, so far from being an impossibility, 
because it does not square with the laws according to which the 
screw propeller is expected to work, is, on the contrary, the 
plainest proof that the action of the propeller happens not to be 
regula’ by those laws. Perhaps I may add, withort running 
the risk of giving expression to ideas which are less valuable than 
many others we hear and read of, and once more directing atten- 
tion to the important circumstance that every change of dimension 
of the screw carries with it a change of cylinder pressure, that 
when the slip is nil, there is evidence that the work done by 
the engine during each revolution of the screw is just sufficient 
to fi an advance equal to the pitch ; that when the slip is 
positive, its meaning is that the work done by the engine during 
each turn is not equal to the task of propelling the ship a distance 
represented by the pitch ; and that, finally, when there is nega- 
tive slip, the interpretation is that the work done by the engine 
in accomplishing one revolution is more than sufficient to produce 
an advance equal to the pitch. At all events, it may fairly be 
concluded from the fc aia data, that in every case the 
work done by the screw during each revolution is just sufficient 
to propel the ship the distance (1 — 8) P; and we may be per- 
mitted to take it t granted that, if the work so done had been 
either more or less than sufficient for its purpose, the fact would 
have shown itself in the result, 


Mr. Froude’s investigations and experiments have confirmed 
what former experimental results had already revealed, viz., that 
the resistance which the engine has to overcome in propelling a 
given ship is much—according to Mr. Froude, from 40 to 50 per 
cent.—greater than it ought to be, if the propulsion of the hull 
alone were in question. This increased resistance Mr. Froude at 
one time thought was due to the diminution which the action of 
the screw produces on the hydrostatic ur hydrodynamic pressure 
of the water against the contiguous parts of the run of the 
ship. Now, according to Mr. Isherwood’s special dynamo- 
metric experiments, the deviations from the law of the square 
of the velocity, speed for speed, of the resistances of the 
hull of the U.S. steam launch, No. 4, when propelled by the 
screw, from the resistances when the Jaunch was being towed 
with the screw removed, ranged from — 3°78 to + 23°29 per 
cent., diminishing again, for the higher speeds of the vessel, 
after this point had been reached ; and these surplus resistances 
—if, indeed, they were not partly owing to incorrect indications 
of the instrument used—were found to be chiefly due to the change 
of trim of the hull. It would therefore appear—if we may be 
permitted to conclude that what occurs in the case of small 
vessels is equally applicable as regards large ships—that the 
increase of resistance of from 40 to 50 per cent., spoken of by Mr. 
Froude, must be owing to influences which have nothing in 
common with those above indicated. 

The screw, besides revolving about its axis, owing to its imme- 
diate connection with the ersine, has a forward motion in the 
same direction, and at the same speed, as the ship. The forward 
motion of the screw, as well as that of the ship, must be and is 
the result of the motion of rotation of the screw, and it would be 
strange if, whilst the ship, which is so shaped as to offer as little 
resistance as possible to its progress through the water, requires 
the application of a, relatively, great effort to effect its propul- 
sion, the screw, which is an assemblage of inclined planes of 
peculiar shape, whose joint helicoidal areas amount, in the case 
of the Iris, to about 74 square feet—148 square feet for the two 
screws—should offer no direct resistance at all, simply because, 
instead of being propelled by an external force, it has to propel 
itself as well as the ship. e idea that the screw-blades have 
nothing to do but to cut through the water like knives is 
singular. If it were correct, we should never hear of ships 

uiring even as much as 4000-horse power for their propulsion. 
“/ far I have not heard of “~ experimental results relating 
to the action of the screw propeller which can have been un- 
known to MM. Bourgois and Moll, after these gentlemen had 





for the same ship, the same speed of ship, and the same 
of screw, even a slip of 20 reg cent. ah beri @ greater expen- 
diture of engine power in the propulsion of the ship than a slip 


of 38 or 40 per cent. pare, for instance, screws 1 and 23 of 
the Pelican. 


Those who were in the habit of believing, and who, not with- 





pleted their most valuable experiments on the Pelican, some 
twenty-six years ago. It is to be regretted that, whilst the 
deference paid to personal authority is so great, the authority 
of facts should be so little appreciated. Cc. 


June 26th. 
(Continued on page 74.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroitp and Co., Booksellers. 

LEIPSIC.—A. TwietMeyver, Bookseller. 

NEW YORK.—Tae Wittmer and Roarrs News Company, 
31, Beekman-street. 


nn eee 
POBLISHER’S NOTIOE. 


** This week is published a Double Number of THe ENGINEER 
containing the Index to the Forty-seventh Volume. The Index 
includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months. Price of the 
Double Number, 1s. 





*,* With this week’s number is issued as a Supplement, No. CXIV. 
of Tue Encineer Portfolio of Working Drawings, representing 
Details of Burntisland Dock Gates. Every copy a8 issued by 
the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, T. Turkey, 
United States, Wost Coast of Africa, West Indies, China via South: 
ampton, £1 16s. 

Bill in London,.—A Buenos 9 7 
Bing pore, Spain Srreden, ft 16a Chili, Borneo, and Javs ea bee Indi 

we 3 and Ja 
vid Brindlal 22 be, 0d. mas 
ADVERTISEMENTS. 

*«* The charge for Advertisements of four lines and under is three shillings 


for every two lines afterwards one shilling and : odd lines are 
seven . When an adver- 


charged one shilling. The line aw 

tisement measures an inch or more the charge is ten eset gl on All 
payment. Alternate advertisements will be inserted with 

regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements i 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Srx o’cLock on THURSDAY EVENING IN EACH WEEK. 


*,* Letters relating to Advertisements and the Publishing Doarinas of & 


. paper are to be addressed to the Publisher, Mi 


'r. George Leopold Riche ; 
v7) letters to bc addressed to the Bditor of Tae Enorverr, 163, Strand. 
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TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J. E. C. (Problem in Rotation).—Nezt week. 

H. K.—Say thickness of the plates of the boiler shell. 

Foo S81GNnais.—See Tue ENGINEER 21st January, 1876, pp. 37-46. 

A. B.—The idea is not new. We have seen such balance for sale in shops. 

R. N. B.— We do not know anything of the Association, which we believe to 
nave been very vecently established. 

Bice Process or Copying Drawines will be found described in Tur 
Enoteen for the 19th of April, 1878, p. 279, and 26th April, 1878, p. 298. 

R. L. K.—We do not give opinions on the relative merits of articles by 
different manufacturers, but we may give you the names of Joseph Wright 
and Co., Tipton; J. Atkinson, 74, Springdale-road, Stoke Newington, N.; 
and Moffatt, 26, College-street, Dowgate-hill, B.C. There are others whose 
names are not so easily recalled, 

P. anp Co.—(1) We cannot help you respecting the bookkeeping. The methods 
of taking out or making up prime cost depend on the character of the manu- 
Sactures, and vary in all works slightly. There is nothing recondite in the 
watter, and every prime cost clerk proceeds by method or rule of his own, or 
by rule laid down by employers. (2) Selig and Co., Lanwbéth-hill, Queen 
Victoria-street, B.C. 

W. M. (Manchester) — We cannot gather anything from the rough sketch of 
coupling. The apparatus described for making use of some of the power 





given out ia bringing a train to rest might be employed for pumping a 
small quantity of water at country stations, but it must be remembered that 
some arrangement would have to be found to prevent its action when a train 


is starting, or nothing would be gained by the apparatus. 


PROBLEM IN ROTATION. 
(To the Editor of The Engineer.) 


Sir,—In reply to the problem in Tae Enarnerr of the 18th inst., I send 
the following solution :— 


‘= Veoh “iF of Se al sh ee oe &® 
when v = velocity in feet per second ; g = $2°2; and k= the height of 
A above P measured vertically. 

»_W Xv 
| A ar ee ae 
ox @) 
when F = centrifugal force in lbs.; W = weight in Ibs.; v = velocity in 


feet per second as found in equation No. 1; g = dynamical force of 
gravity = 32°2; and R = radius in feet. The above formule give the 
theoretical values of v and F, which are a little higher than would be 
found in practice, as the friction at C and the resistance of the air 
diminishes the velocity. H 
Lime-hill House, Raheny, Dublin, July 21st, 


ae 


Sir,—In reply to your inquiry in Tae Encineer of the 18th inst. con 
cerning ‘‘ A Problem in Rotation,” I beg to submit the following answer:— 

P, in the annexed figure, is any position 
of a body of the known weight W. 
The velocity corresponding with this 
= be V, and F the centrifugal 
oree on this place, Knowing V you 


have atonce F= WV, . in which g = 


B. 8. Monrcomery. 


+ 


ee 


2418 X 12in. represents the acceleration 
of gravity. After the elapse of the time 
dt the body will have described P Pl = 
ds=R da. The acceleration along Pz is 
g'=gsin.a, and gives you immediately 
the equations, 

() -. d8=Rda=Vdt 

dv 

@) ... . -gt=gsin. ¢=-7- 
the multiplication of which results in ; 

8) .... . V&V =Rgsin. ada. 
By integration of the latter you obtain 

2 

SS eee \) =—R g cos. a + const, 
Now it is wanted that for a = 0, V = o results, and in substituting you 
therefore have 








@) .. . . o=—Rg-+ const. and const. = Rg, 
thus equation (4) is altered into 
w= Rg (1 —cos. a), of which 
tia Sd, eels V = /2Rg (i —cos. a) 
(IL) ..... F=2W(1—cos. a) 
are the results. Equation (I.) shows that the velocity in P equals the 
velocity with which a body falling freely from A to B arrives at B; 
whilst equation (II.) is showing that F is entirely independent of radius 
R, and stands in direct —— to the length A B. Observ. 
According to the conditions of the question the real force of traction 
acting in the direction O P is 
F! — F — W cos. a, or 
Fl = W(2—8 cos. a). 
For cos, a == 3 or a = 48 deg. 11 min., the traction along 0,P is = O (zero). 
Bury, 23rd July. Cc. F. 





SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers). . - £1 98. Od, 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 
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THE NEW GERMAN TARIFF. 

Consumers of iron in Germany have begun to experi- 
ence the effects of the tariff legislation passed through 
all its stages in the Reichstag with so much determina- 
tion by the Imperial Chancellor, and with results so 
unexpected in the composition of parties in that 
legislative assembly. One of the earliest effects has 
been that which was to have been anticipated. German 
ironmasters have more than once advanced their prices, 
and consumers, fearing further advances, are entering 
the market with an avidity which must inevitably lea 
to the issue which they dread, while the makers on their 

art take care to avoid crowding their order-books. 
Simultaneously the buyers of the products for which 
the iron is needed are made quite aware by the 
prices asked that the tariff upon iron has begun to 
operate in advance of that upon corn, upon cotton yarns 
and goods, and upon flax. The corn duties will come 
into operation on October Ist, the duties on cotton yarns 
and goods with the opening of next year, and the duties 
upon flax on July Ist next year. While the prices of 
iron and iron goods are going up in Germany, 
and there is more activity at the blast furnaces 
as well as at the mills and forges in our own 
country, on the contrary, furnaces blowing are being 
gradually reduced in number, and prices are depressed. 
This last, so far as Germany has had to do with it, will 
have to be borne with equanimity, for it is scarcely 
likely that the price of the raw iron of Germany will be 
allowed to rise to a point at which any probable reduc- 
tion on this side will lead to the reimportation, in any 
considerable quantities, of British raw iron into the 
Zollverein, so long as the new tariff exists. 

The newduties, of which we give a list on another page 
of those most interesting to our readers, are estimated 
in marks and 100 kilogrammes. For the purposes of a 
relative computation, the mark may be_ taken as equal 
to 1s., and 1000 kilogrammes as equal to a ton—accurately 
19 ewt. 2 qr. 201b. 10 oz. This computation gives the 
duty upon pig iron at somewhat over 10s. ‘i ton. Nor 
is waste cast iron to be exempt from the same tax. 
Thus the proprietors of the blast furnaces, who under the 
stimulus of late high prices in England built so exten- 
sively at the close of the war with France, are to have 
the prayer of the petition for protection which they 
presented to the Chancellor practically conceded. To fit 
the back of the mill and forge proprietor for this burden, 
£1 5s. a ton is the duty imposed upon the leading pro- 
ducts of the mill, which are classified as “ malleable iron in 
bars, including figured, rim iron, ploughshare iron, iron 
rules, iron rails, and flaps for railways and sleepers.” 
Moreover, he is allowed to import free of duty that 
which in this country would be designated wrought iron 
scrap, in the tariff scheduled as “iron dross, filings, and 
waste iron from iron plates.” Asif this should not be 
enough, then, £1 10s, a ton is imposed upon “ plates and 
layers of malleable iron, br dckae yl ut the German 
wire firms who have lately been able to sell so cheaply in 
the English market as to lead to the closing of many 
mills in Birmingham and Warrington, are not to be 
wholly sacrificed at the shrine of either the blast furnace 
owners or the mill and forge proprietors. They made a 
hard fight before the Tariff Committee, and also when 
the Bill was going through the House. Their reward is 
that upon “forged iron in bars for certain wire manufac- 
tu on production of written orders,” the duty is 
50 P ennins per 100 kilogrammes, or, if we reckon 
8 pfennins to the penny, somewhat over 5s. per ton; if 
6 pfennius to the penny, then about 7s. per ton. ire 
in no shape, however, can be put into Germany at a lower 
duty than £1 10s. a ton. The German engine builders— 
other than marine—have been very successful. Loco- 
motives lead off with a duty of over £4 per ton, and have 
a class to themselves. They are followed by “ others, 
according to preponderating material, viz., wood, £1 10s.; 
cast iron, the same ; malleable iron, £2 10s.; and other 
unprecious metals, £4.” Well-protected too are the 
bridge builders, the railway wheel and axle makers, the 
crane, the forge hammer, the screw, vice, the anvil, the 
chain, and the anchor makers. Upon all these products 
there is a 30s. duty. 

en, however, the chain is to be used for towing 
purposes, or when presumably for a similar purpose wire 
cables are employe, then the products are to be imported 
ree. Thus the carriers upon the Rhine and the canals 
are not to suffer damage. How extensively such chains 
and cables are employed in nearly all inland water traffic 
throughout the empire we need not say. Upon this 
exemption the cable firms in Staffordshire, Cheshire, and 
ewcastle-upon-Tyne have to be congratulated. Our 
Birmingham correspondent’s not unfrequent announce- 
ment of the dispatch from his district for Germany of 
instalments of river cable orders, amounting to miles 
in length, are indicative of the extensive business which 





has hitherto been done by English firms in this branch 
on behalf of the water carriers throughout that part 
of erg Nor are those of our firms who have 
hitherto built ships or barges for Germany to lose the 
business. The official statement of duties sets forth 
under this head—“Sea and river vessels, including 
the usual utensils, anchors, anchor-chains, and other ship 
chains, steam engines, and boilers—free.” To make this 
more certain, a note to the list of duties upon locomotives 
and other engines sets out as upon the free list, “engines 
and boilers for shipbuilding.” It is cause, also, for satis- 
faction that the colliery interest were unable to get a duty 
= upon coal or coke. These are likewise upon the free 
is 


The list from which we have quoted appears, where 
duties have been levied, to be drawn up wholly for pro- 
tective rts for we are unable to trace any instance 
in which the revenue is likely to be materially increased 
by the new rates. So long as the duties sub- 
sist, the land engineers and the rest must, we 
fear, make up their minds to take the course which 
seems inevitable, in relation to the raw iron makers of 
Cleveland and Glasgow.. How long all are to be shut 
out of the German market has to be seen. The very 
determined front which the leaders of the Liberal party 
have shown in opposition to policy of retrogression, bodes 
but a short life to the new condition of things. The trade 
carried on between the two countries has long been con- 
siderable. The imports into the Zollverein from the 
United Kingdom in 1877 were of the value of £28,950,333, 
and the exportsthence to the United Kingdom £26,269,993. 
These figures we must now expect to see seriously dimin- 
ished, to the disadvantage of ourselves and of Germany 
alike. Meanwhile it is fair to infer that the branches 
which are still unencumbered with duty will be benefitted 
by the new tariff, for it is not to be assumed that the 
same branches in Germany will be anything like so 
capable of competing with us now as before. And those 
English manufacturers who have in foreign markets 
found the Germans hard to beat, may safely conclude 
that their power to hurt will now be sensibly diminished. 


THE MUSKET AND THE SPADE. 


Wes all know that the Turks developed the power of 
field-work during the last war, that they turned what was 
regarded as simply a piece of rough country in a few 
weeks intoanimpregnable system of lines of defence, which 
detained the Russian army for months, necessitating the 
bringing up of enormous reserves, the summoning of their 
mostconsummate master of fortification to the scene, and at 
one time giving a most unlooked-for opportunity of turr.- 
ing the tide of the entire campaign. Muskets fired behind 
earthworks effected this, and, naturally, special attention 
has been directed to the question. All this can hardly 
fail to be known by any who take interest in the events 
of war. It may not, however, be known to many that 
Plevna was only a striking illustration of the working of 
conditions that had been so well established in former 
campaigns that the Turks were not peculiar in their 
dependence upon it. In fact, while they carried large 
numbers of loose spades, the Romanian army actually 
marched to battle with a spade for every rifle 
shouldered. Thus, on the advance of a division, with 
30,000 rifles approaching to shvot, there came 30,000 
spades todig. And this is what things are now coming to. 
the Roumanian army had learned the lesson before the 
war. After it a Russian general writes :—“If the 
Government do not give their infantry a portable shovel, 
the troops should buy them at their own cost.” 

Our reason for re es attention to the subject at this 
particular time is that two excellent gold medal essays 
onit have just been brought out in the “Proceedings” of 
the United Service Institution—one written by an artil- 
lery officer, Captain ee the other by a Royal Engi- 
neer, Major Fraser. e might discuss the different 
views of these authors, who conclude with amusingly 
professional verdicts, that of the gunner being “that we 
cannot trust to entrenchments to atone for inferiority of 
quality or of numbers,” and that of the engineer that 
“the preparing power of artillery, when opposed by 
entrenchments, would appear to be less than was 
thought.” We prefer, however, dwelling rather on the 
facts which are admirably set forth in both, and in which 
both may be said to concur, for they are now of special 
importance to our army in every branch. 

The power of infantry fire in the field has been enor- 
mously increased by the introduction of breech-loading 
rifles, hence the value of cover is proportionately 
enhanced. If the fire is increased tenfold, the protecting 
parapet stops ten times the number of bullets. In fact, 
eventually the fire becomes irresistible, while the power 
of the parapet—which may be said practically to stop 
the whole of it if sandbags are properly used—becomes 
supreme. We cannot perhaps be said to have arrived at 
a zone of fire which is absolutely irresistible against the 
attack of an indefinite number of determined men, when 
we have before us the instance of the Russian guards at 
Gorni-Doubniak advancing in a succession of rushes 
across the open ground swept by the Turkish infantry 

osted behind earthworks, when each place where the 
Soll troops rested was marked by a line of 
dead, so that eventually the survivors ran des- 
perately into the ditch in driblets, and there waited 
till a sufficient number of men were collected to 
storm the parapet. But this very case is almost the 
exception that proves the rule, for 4000 Turks, half of 
whom withdrew before the Russians took the place, had 
shet down 3300 Russians. Moreover, had the ditch been 
either flanked, or, as in some instances; manned, so as to 
furnish a second line of fire, success would have been 
impossible. Starting then with the idea that the fire of 
a ae armed with breech-loading small-arms posted 
behind cover is not to be braved except at ruinous sacri- 
fices, we see that the use of earthworks must hence- 


forth be greatly extended. In fact in the American war, 
when breech-loaders were only feeling their way into 
use,‘,we find armies,manceuvring to find a weak point or 
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to outflank each other, while constantly keeping lines of 
earthworks to protect themselves from a front attack. 
Sherman and Johnston’s struggle is a striking instance of 
this. An attacking army may use them to enable half 
its men to be detached for some outflanking operation ; 
an army on the defence, to render the front attack of 
greater numbers impossible, and to stop an attack from 
any quarter with comparatively few men. But, however 
used, the principle is the same, earthworks, where 
defended, can omeenty be approached across open ground. 
Naturally the principle is much more strikingly illustrated 
in the Franco-German war. At Spichern mf at Woerth 
the Germans were suffering enormeus losses, reserves 
were brought up, and matters strained to a serious degree, 
and the Germans were in a critical condition, when the 
successful issue of a turning movement carried the day. 
At Gravelotte the German loss was immense, and the 
front attack of the guards against St. Privat may be said 
to have failed, when the success of the Saxons against 
the French right enabled a concentrated fire on the village 
of St. Privat, whose houses and walls crumbled under it, 
and rendered its occupation by the French a desperate 
matter. Even then the Germans only carried the village 
by advancing their attacking columns, while the artillery 
played over their heads until they actually entered the 
village ; in other words, entered the space which their 
own guns were playing upon. Whether we turn, then, 
to the Franco-German or the Russo-Turkish war, we find 
the same fact confronting us in various shapes. The 
Germans are mowed down in thousands at Spichern, at 
Woerth, and at Gravelotte ; the French are unable to 
break even the long and attenuated cordon round Paris ; 
the Russians finally fail, after the loss of 30,000 men, to 
carry Osman Pasha’s position at Plevna, and Suleiman 
. Pasha ruins the fortunes of Turkey by persistently and 
hopelessly driving his troops against the Russian lines in 
the Shipka. Surely here is evidence enough on every 
side to convince the most sceptical that armies must take 
tospades whenever they are brought toanythinglikeastand. 
The advantage appears to be wholly on the side of the army 
on the defence, but this is not altogether so, for, as we have 
said, Sherman utilised lines to protect himself from 
counter attack, and, so to speak, to invest the front of 
his enemy with a small proportion of his troops, while 
he turned his flank with the rest. The principle, though 
on the whole in favour of the defence, may be acted on 
by both armies. Let us consider very briefly, then, the 
way to introduce and apply the spade, and, lastly, the 
possibility of attacking positions prepared by it against 
. attack. During the Russo-Turkish war the Russian 
infantry, at the expense of great sacrifice, carried posi- 
tions, and made successful advances for hours, and 
yet had eventually to fall back under the pres- 
sure of continued fire and counter attack. In some 
cases the troops had been served out with a proportion of 
entrenching tools, but had, during the course of a long 
action, relinquished the spade for the rifle, which at the 
moment of advance was very natural ; hence the troops 
in despair tore up the vineyards with their hands, or dug 
steps in slopes of ditches with their bayonets. So general 
a necessity as immediate entrenchment must be met in a 
general way. Itis far better for each man to carry a 
spade, which may appear in itself a feeble tool, but which 
enables every fighting man to protect his own life and 
hold his ground at a critical moment, than to trust to 
proportions and reliefs. Every man to dig for his life 
for a very short time is generally the order needed to 
hold a captured position. Hence it seems desirable that 
the whole of our infantry of all branches should carry a 
short shovel, perhaps somewhat like the Roumanian 
“Leinimann” tool, having a total length of 20in., and a 
weight of 13 lb. It should be made of the best possible 
materials. We should suggest that a proportion of them 
might be steel digging forks rather than shovels, as while 
each man might still dig for himself, much better work 
might be done in hard ground by the sharp fork breaking 
into the ground, while the spade threw up the earth thus 
loosened. But this should all be determined by prattice. 
Our volunteers and line should be exercised in coverin 
themselves as rapidly as possible, and let it be observe 
that no corps can grumble at this being, to quote a 
melancholy joke, infra dig, because it is the most daring, 
the most successful troops who most need the art of 
holding rapidly what they have taken. As to the choice 
of position to be entrenched, it is to be borne in mind 
that everything depends on the combination of effective 
infantry fire and cover. Thus, if a wood or broken 
ground is to be held, it is better to hold it from the far 
edge of either, and obtain as far as possible hard smooth 
ground to fire over. In the case of hilly ground, the 
parapet must be on that part of the slope which enables 
the whole of the ground in front to be well seen. A 
position on steep ground is often lost by the fatal mistake 
of making the defensive line along the very crest 
when the ground is of such a curve that the attack- 
ing force obtain cover under the brow at the most 
valuable moment. In hasty shelter works it is 
desirable that the parapet should not be of such a height 
and of such profile that an advancing enemy can imme- 
diately use it as cover. At first there is no danger of 
this, but works are sometimes enlarged to a profile which 
admits of it. This is surely a great mistake. In fact, 
the change of hasty works into permanent ones had 
probably better take the form of treating the hast 
work as the front ditch and making a large earthwor 
behind it, in which case without destruction or unneces- 
sary labour, the ditch is defended and two lines of fire 
obtained, as well as the evil avoided of affording a conve- 
nient epaulment to an advancing foe, should he capture 
the lines. Of course the second parapet must be made with 
a suitable profile. As to earth, clay or chalk may stand 
up at the steepest slope, while sand has one-third more 
resisting power against bullets. Masonry is not to be 
trusted, being rendered easily untenable by artillery. It 
would be well to make shelter trenches in advance of 
such stone walls as may exist. The enemy’s fire may 
thus miss the front line and be wasted, and on the other 





hand the screens made available as far as_ possible. 
Where time permits, overhead earth cover should be 
made, which really renders the effect of artillery almost 
harmless. Detached portions of such cover even for the 
main body of defenders to run to when under specially 
heavy artillery fire are very valuable. 

Lastly, as to the attack, as we have said, success may 
be attained by a turning movement, otherwise it appears 
to.us as if two courses were almost necessary in an 
extreme case, both of them rather startling and novel, to 
give any hope of success. The first is the continuance 
of a crushing artillery fire during the advance of the 
infantry, until the advancing troops actually enter the 
zone of fire. Great accuracy and watchfulness on the 
nart of the artillery is necessary, but many men may be 
Killed by their own supporting artillery, and yet enor- 
mous loss of life at by the enemy’s infantry being 
kept from the defending parapets up to the last moment. 
This would generally mean an attack on a limited area, 
and a very concentrated and carefully-conducted artillery 
fire. The other alternative isa night attack. This is 
specially available against an infantry defence. Guns 
can be fired by battens and chalk marks, and other con- 
trivances on any desired line at night; but infantry fire 
becomes wild indeed in the dark. Doubtless the Turkish 
fire was very destructive when very little aim was taken , 
but this is chiefly true of the distant fire, and this the 
men of a night attack might altogether escape. The 
electric light furnishes the means of pouring local light 
if suddenly desired, on any spot, but this may be utilise 
perhaps better by the attack than defence. Troops may 
often be marched over chosen tracks in column at night, 
and matters much assisted thereby. Operations at night 
generally have ended in great confusion and failure, but 
without practice nothing else could be looked for. Prac- 
tice will effect much more than is generally known. We 
may instance the case of an officer of Bengal cavalry 
who tried the experiment, and brought his men from a 
state of blind confusion into one of confidence and effi- 
ciency. This is a matter, then, that deserves to be taken 
up in earnest, while the entire question of the use of 
spades merits thorough investigation; and in some form 
or other spades might, we believe, be universally adopted. 


LONDON BRIDGE. 

THE decisions of the Select Committee on the Bills in 
Parliament relating to London Bridge have replaced the 
whole subject of communication between the two sides 
of the river below the existing bridge, into the position in 
which it has stood for the past five years at least. The 
Select Committee of the House of Commons has thrown 
out the Bill promoted by the Board of Works which 
sought power to construct one of the bridges designed by 
Sir J. Bazalgette, and illustrated in our impression for 
the 29th of March last year ; and the Bill of the London 
Corporation promoting the scheme for widening the 
existing bridge has been rejected by the Select Com- 
mittee of the House of Lords to which it was referred. 
Thus the high-level scheme andthe widening scheme 
have failed to secnre the support of the impartial 
judgment of those uninfluenced by local considerations, 
and the low level bridge promoted last year has dropped. 
Rennie’s bridge will thus remain for some time to come 
the only means of road communication between the two 
great populations on either side of the river below it, and 
now that the schemes most favoured by those able to 
push them before the public have been rejected by 
public opinion, it will become necessary to return to the 
consideration of what are the real requirements of these 
populations, and what are the best means of meeting them. 

Almost all the arguments for the construction of a new 
bridge are most powerful in the points which urge the 
necessity for meeting in some way the requirements of 
the growing traffic which now comes up to London 
Bridge, but which need not come to London if it could 
cross over at Bermondsey, and the lower part of the 
Tower Hamlets, or even lower down the river. The 
objections to a bridge somewhere about its most neces- 
sary position are, however, completely unanswerable in a 
practical manner. A bridge which would not materi- 
ally interfere with the enormous river traffic, consisting 
largely of vessels unable even with struck top masts to 
pass under a soffit of less than about 85ft. above Trinit 
high-water mark, would require approaches of suc 
great length that on the northern side of the river they 
would fail to tap much of the road traffic referred to, 
while on the southern side the approaches must not only 
be of great length, but must even with length have a 
very awkward gradient. These approaches and the 
bridge would cost vast sums, and when completed would 
be found ineffective, not sufficiently convenient to attract 
any of the traffic from the river side west of it, and not 
far enough down the river to make any very material 
difference in the journey. An examination of the many 
conditions involved in the construction of a bridge low 
enough down the river and at a suitable level to meet 
the cross river traffic of the great populations of East 
London will, we are sure, show that they are too 
numerous and conflicting to entertain. The shippin 
and wharf interests simply could not be paid out, an 
the objections to bascule Lddoes, or opening bridges of 
any sort, a mile or even half a mile below the present 
bridge, are unanswerable except by a few re-inventors of 
an old scheme. Admitting that a bridge cannot be built 
low enough down the river to lessen to any very consid- 
erable extent the journey from Stepney and Poplar to 
Rotherhithe, we arrive at a consideration (1) of the neces- 
sity for a new bridge, and (2) for the most desirable 
position for a new bridge near that existing. With respect 
to the former of these questions we have in former articles 
pointed cut that in reality the present occasional diffi- 
culty in dealing with the traffic across London bridges 
arises not from the insufficient size of the bridge, but 
to a very much greater extent from the narrowness of 
the approaches and position relative thereto of the con- 
verging feeding streets. It is at the junction of the cross 
streets, more especially at the southern side, that the 





choking mainly takes place. It must be remembered 
that the whole of the traffic from Tooley-street, Duke- 
street, and the London Bridge Railway Stations, to the 
northern side of the river, must necessarily, to observe 
the rule of the road, break quite through the whole 
stream of traffic proceeding southward. This is the 
origin of a on many blocks. From Duke-street, through 
which all the Tooley-street traffic enters the bridge, there 
isa rather sharp incline, and carmen naturally avoid as 
much as possible stopping on this because of the difficulty 
of restarting a heavy load on the often greasy pavement ; 
and, on the other hand, carmen and others going down 
hill have difficulty in stopping their horses going either to 
Duke-street, the stations, or straight on down to the 
Borough. The difficulty, therefore, attending the cross- 
ing of the traffic at these places on the southern side is 
very often the cause of blocks on the bridge, where 
otherwise traffic goes smoothly enough. The frequent 
and almost inextricable blocks which take place at the 
junctions of Denman, York, and Thomas-streets, are also 
causes of blocks on the bridge. On the north side of the 
river, King William-street is only about 8ft. wider than 
the bridge, but its stream of traffic, unlike that on the 
bridge, is broken and troubled by cross traffic from 
Arthur-street, east and west, and by the intercrossing of 
east to west and west to east traffic from and to the 
streets ending at the bifurcation at the King William 


statue. All this is very commonly attributed to 
the want of width in the London Bridge, but 
it may be maintained with much reason that to 


widen the bridge would be almost useless, as far as con- 
cerns wheel traffic, unless very great improvements are 
made in the approaches. It does not, it must be admitted, 
seem possible to improve these effectually except at a cost 
which would equal that of another bridge, but another 
bridge would afford the necessary relief more effectually. 
Two proposals have been made which offer the best 
means of getting over the difficulty. The one is for a low- 
level bridge about four hundred yards below Rennie’s, 
This would intercept the whole of the east-north and 
east-south traffic, but at the cost of interference 
with eight hundred yards of -wharfage. This is 
admitted, but it is contended that the whole of this 
might be purchased and the owners compensated, and 
then new capacious warehouses built in their places, 
and let at rents which would not only pay interest on 
their cost, but return some profit. At the same time, a 
roadway. with a tramway should be made along the river 
for facility of loading and unloading vessels or barges, 
wagons, and carts, and the road need not be so wide as 
materially toenhance the cost of discharging cargo into the 
warehouses, which would overhang the road at a suitable 
height. The experience of the Metropolitan Board of 
Works in buying old property for rebuilding is not, how- 
ever, very encouraging for this proposal. The other pro- 
posal, which may be considered well worth attention, is 
that to construct a bridge on the site of Old London 
Bridge, which is but little below the present struc- 
ture. A new bridge here would attended 
with less difficulty with respect to approaches 
than one anywhere else. It would cut off very little 
wharfage, only about 150ft. on either side, and that only 
from the larger vessels, and those using this 150ft. are so 
few that it is not necessary to consider them in any way. 
The approaches could be made with great facility to 
accommodate all the eastward-bound traffic, and almost 
the whole of that of Tooley, Duke, Denman, and 
Thomas-streets would be diverted from the existing 
bridge, and some of that from the railway stations. On 
the north the approaches are almost ready-made. The 
present bridge approaches would then be sufficient to 
carry all the traffic which would seek the bridge, and the 
new bridge would accommodate that of the great popu- 
lations of East London, and from the facilities it would 
offer for the docks’ traffic, it might become almost wholly 
a luggage bridge. 


HAY-DRYING MACHINERY. 

THERE must be but few readers of this journal whose 
thoughts have not more than usually been turned to 
agricultural subjects by the concurrence of a season of 
exceptional inclemency, and of the International Agricul- 
tural Exhibition, converted by the weather from what 
would have been a noble field of information and enjoy- 
ment into a mere “slough of despond.” But few of 
our readers must have realised with a distinctness pro- 
portionate to their acquaintance at one time or another 
with country life and rural.occupations, how much the 
businesses of the husbandman and of the enginecr 
have approached each other during the last century. 
There probably is no branch of husbandry which has 
received so little assistance from the agricultural engineer 
and man of science as that of haymaking, and _ yet 
perhaps there is none other of higher importance. Fifty 
centuries ago, or perhaps even much more, mowing and 
haymaking differed but little from what they are at the 
present day, for even the cultivation of “artificial 
grasses,” and the recognition that some are much niore 
nutritive than others, the spontaneous gifts of nature, 
has only very recently been realised ; but haymaking is 
nearly as much dependent upon the caprice of weather 
as ever it was, as much so, indeed, as is the rude 
husbandry of preparing air-dried peat for fuel in Shetland 
or the west of Ireland. Nearly all that the engineer or 
mechanician has done to assist the time-consuming 
labour of haymaking has been by the production of the 
rotative spreading machine, which rapidly whisks the grass 
from the leary swathes in which it falls from the scythe of 
the mower, or the heese-propetied mowing machine, and 
spreads it thinly and evenly on the ground. Yet the 
husbandry of fodder, enek its improvement involves 
some elements of peculiar difficulty, cannot be so far 
beyond the range of man’s present knowledge and 
ingenuity but that whenever adequate attention and 
scientific knowledge shall be applied to it, improvements 
in haymaking proportionate to those which characterise 
all other agtioulturel operations cannot but result. The 
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application of steam power to thrashing out the grain 
from the bound ocean of waving corn on the plains 
of Poland or the Ukraine, once seemed an impossibility, 
where neither wood nor coal fuel was to be 
had, but the difficulty was successfully removed by 
the introduction of the straw burning engine. There 
is nothing in the problem of making hay inde- 
pendent of weather, and whether the sun shines or 
not, that does not equally admit of being resolved by 
skill. To the production of hay of the finest quality 
sunlight is indeed essential ; it alone can elaborate to 
perfection the juices of the grass, converting the largest 
proportion into starch and sugar, and even making much 
of the woody fibre of the grass into nutritive matter ; but 
in the weather of such a year as the present it is not so 
much a question how to make the finest hay, as how to 
make any at all. 

Haymaking, to be independent of weather, must of 
course be performed under cover, and here comes in the 
first problem for the mechanician. Devise such strue- 
tural arrangement for covered spaces of large dimen- 
sions as shall be as inexpensive as possible, and combine 
durability, incombustibility, and portability. We next 
approach the more delicate and difficult problem, What 
are the means by which the wet grass may have its 
juices ripened as far as possible in the course of being 
dried, under cover, by exposure to artificially dried air 
heated to a very moderate degree? We do not propose 
to deal with the various forms of hot-air dryers which 
from time to time have been designed and used. While 
the means of artificial desiccation at our command con- 
sisted solely in driving off contained moisture by the 
more or less rapid communication of a high temperature 
-—as in the quick drying of the web of paper pulp by 
passing it over a steam-heated drum, as in the case of 
the continuous paper machine, or in calico printing—the 
problem of drying hay artificially might be viewed 
as impracticable. We might thus make dry 
and_ shrivelled grass, but not palatable or nutritive 
fodder ; but we now know that drying can be produced 
as rapidly as may be advisable by a continually renewed 
current of air, but little heated or not heated at all, pro- 
vided the air be itself perfectly dried or deprived of dis- 
solved aqueous vapour, and we now possess the means of 
readily applying motive power so as to effect such a 
desiccation of immense volumes of air, at no more 
expense than is necessary for the compression, as in the 
ice-making machine, of such a volume as when liberated 
from its state of condensation, may reduce the tempera- 
ture of the surrounding air to the point at which its 
invisible and dissolved water-vapour must drop out either 
as rainor snow. The curious facts recorded in many old 
books of natural philosophy as to the machine for raising 
water by the compressed air from the Chemnitz Mine 
will oceur in illustration of this to most of owr readers. 

Some preliminary studies and experiments would be 
necessary to ascertain the limits of cost of such arti- 
ficial haymaking, for at present we do not know either 
the average amount of moisture which fresh cut grass 
contains, nor the maximum amount entangled amongst 
rain-sodden grass, and to be driven off from it; nor 
have we any precise knowledge as to the temperature 
of desiccated air which may be most advantageously 
applied, having regard both to the rapidity'and economy 
of the process, and to the greatest perfection attainable 
in the product of artificially made hay. 

Steam ploughs and traction engines have familiarised the 
farmer with the use of large and costly agricultural imple- 
ments on the joint-stock principle, or on hire; analogous 
methods might probably prove advantageous with refer- 
ence to artificial haymaking apparatus. There is so vast 
an area of moist and uncertain climate devoted to the 
production of hay, and of the valuable products that 
through the intervention of graminivorous animals are 
evolved from it, both in Europe and America, that there 
would be little fear that the agricultural mechanician 
who would devote himself to this subject could find it 
profitless, The investigations reset, wed with which 
this step in improved husbandry would have to 
be commenced would be in themselves of no small 
value to the scientific agriculturist. We write with 
reserve, but we believe that as yet no accurate 
information is in existence as to the conditions upon 
which, by the time-honoured methods of haymaking, 
may be produced the finest and most nutritive hay 
from a meadow of given artificial grasses on a given 
soil and climate oat in average weather. The in- 
formation likely to be derived from this preliminary 
study would end warrant the attempt to realise the 
project which we have above faintly sketched in outline, 
even if the direct result were much less hopeful than 
we are warranted in considering it. 


——————_ 


A NEW COAL RAILWAY. 

Hotz is bent on killing two birds with one stone. It means 
to tap the South Yorkshire coalfield, and to get back 
trade which has left it for Goole and Grimsby. This is to be 
done by the construction of a new line of railway, sixty 
miles in length. The estimated cost is £20,000 per mile. 
Lieutenant-Colonel Gerard Smith, who is interesting himself 
in the undertaking, admits the difficulty of regaining trade 
once lost, ‘‘but from three points, Grimsby, Goole, and 
London, they must bring back their trade, or consent 
to play a very minor part in the commercial history 
of the country.” The plan proposed by the promoters 
is this: (1) To drive a line into the heart of the enemy’s 
country, into the very centre of the existing South Yorkshire 
coalfield, passing through the north-eastern portion of the 
coalfield yet undeveloped, and which is practically inex- 
haustible, (2) To form connections on the way to Barnsley 
with the Great Northern and other lines, so as to insure a 
F) edly and direct communication with Wakefield, Leeds, 

radford, Halifax, and every other place of commercial im- 
portance in the West Riding and beyond it. Another object 
aimed at is a through line by the shortest route between Hull 
and Manchester and Liverpool. The line will have its terminus 
at Cudworth, but practically it will reach Barnsley. The pro- 
moters claim that their arrangements for the invasion of the 





Barnsley country are such that they have provided for tapping 
every colliery and every line of railway in that district. The 
scheme will meet with support in the Sheffield district, as the 
firms there could not fail to benefit by increased access to the 
seaboard vid Cudworth. It is believed that by the new line 
coal could be conveyed from Barnsley to Hull for 2s, 3d.—the 
same rate as the North-Eastern Railway charge from 
Normanton, which is slightly farther distant from the port. 
Shefficld manufacturers having failed to get favourable terms 
from the existing lines for heavy = conveyed to Hull, are 
naturally anxious to encourage the formation of a new line 
which affords fresh facilities, while coalowners and colliers, 
who alike complain of the railway charges, must regard the 
new venture with anything but indifferent eyes. 


LOCOMOTIVES ON ROADS. 


By the Act of 1878 certain county and other local authori- 
ties are empowered to make bye-laws as to the hours during 
which traction engines are not to pass over the roads under 
the control of the particular authority, and “ for regulating 
the use of locomotives upon any highway,” or for preventing 
such use upon any bridge. The same Act provides that, in the 
place of the rule established by the earlier Act of 185, one of the 
persons in charge of the engine shall precede it on foot by at 
leash twenty yards. The county authority for the western 
division of Sussex has given notice of an intention to apply 
for confirmation of the bye-laws, which, so far as they 
apply to road locomotives, we print in another place. 
It will be seen that among such bye-laws, is a provision that 
in addition to the attendant on foot in advance of the engine, 
there must be another at a corresponding distance in rear, 
and that they must carry lights at night. This stipulation 
can, of course, only be justified by the power to make bye- 
laws ‘‘ for regulating the use of locomotives upon any high- 
way,’ and if it can 4 so supported it seems that the statu- 
tory rule as to the sufficiency of one man in front will practically 
be annulled. Moreover, under the several Acts in torce there 
must be three attendants, inclusive of the flagman. The 
inference is that the remaining two are to be employed about 
the engine, as in driving and steering. Consequently, it seems 
that if the Sussex bye-laws are confirmed, four men, at least, 


| must be employed with every engine within the rules, 
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In the orthodox days, not so long ago, when Italy was 

but a geographical expression, and its surface parcelled 

out amongst many petty tyrants supported by foreign 
bayonets, the traveller who journeyed down from the 

Piedmontese Alps to the extreme south of the peninsula, 

passing on from Reggio to Messina in Sicily, and on to 

the ancient cities of Grecian settlement, Syracuse and 

Agrigentum, was struck with no social phenomena more 

than the constantly increasing manifestations of ignorance 

and superstition, and the almost total absence of all 
means of education of a useful kind, which he found 
around him. Still more surprising are the intellectual 
and social changes which have taken place in Southern 
Italy and Sicily since the — raid of Garibaldi swept 
away the Government of the Bourbons, mitigated the 
influence of the clergy, and enabled the Government of 
the kingdom of Italy to introduce a system of elementary 
education, which has already produced the most striking 
and beneiicial results amongst the naturally quick-witted 
and versatile population of the old kingdom of the Two 
Siciles. Though opposed and thwarted in every way 
that clericy dare employ, elementary education was 
systematised within a couple of years of the annexation 
to the Italian kingdom, and schools for the poor, at 
almost nominal payments, both in the day-time and at 
night, were flourishing in all the great towns, where we 
ourselves have witnessed the eager intelligence of boys 
who, in the old time, would have grown up to be dazzaront. 

The higher education, which previously had little exist- 

ence, except in name, was invigorated, and freed in a 

great degree from clerical trammels. In the last years 

of the Bourbons, Capocci, the eminent astronomer, was 
driven forth, as suspected to have entertained liberal 
opinions, from the Observatory at Naples to starve; and 

Professor Scacchi, who held the Chair of Mineralogy and 

Geology in the University at Naples, who had ventured 

in his lectures to express a doubt that the world was only 

6000 years old, was commanded afterwards to confine 

himself to mineralogy. Sweeping changes have since 

taken place in the educational system of long-benighted 

Southern Italy, and the evidences of new intellectual 

vigour have already begun to show themselves in the 

formation of various technical or industrial institutions 
in many of the great towns. Amongst these is the 
institution for the instruction and general improvement 
of those in the service of the Italian merchant nav 
which has been established at Palermo, and from whic 
the educational work before us on the steam engine 
emanates. It is a hopeful indication to find such an 
institution in existence, and evidently flourishing, in 

Palermo—which thirty years ago was designated by 

ae Dickens as the most benighted and idlest city in 
urope, 

The work consists of twenty-six lessons or lectures, 
which are divided under the following eight heads or 
sections :—(1) Elastic fluids generally, including steam. 
(2) The history of the rise and progress of the steam 
engine, from the days of Hiero, of Alexandria, to the 
present time. (3) The mechanism, that is the moving 
saben or organs of steam engines. (4) Boilers, (5) Con- 

ensers. (6) Different systems of land engines. (7) The 
measurement of power and useful effect. (8) Propulsion 
and marine engines. 

This work does Mr. Gill great credit, and we can 
scarcely accord greater pane than by expressing our 
conviction that an English translation of it, with per- 
haps some few additions, would an advantageous 





gift to our own educational library. The style is 
everywhere extremely clear, and the author has 
shown a sound judgment in not overloading his work, 
either with theory or practical and constructive detail. 


Indeed, perhaps a little more comprehensiveness of 
treatment would have been advantageous, considering 
that these lectures are designed to meet the wants of 
those already but imperfectly acquainted with science, and 
who are therefore peculiarly liable to have error fixed in 
their minds by imperfect definition or explanation. For 
example, the definition given at page 4 is quite correct, 
and directly applicable to the general purport of the work, 
which is mainly concerned with the cubic elasticity of 
elastic gases or vapours, but it is insufficient as a definition 
of elasticity generally, and might prove very misleading to 
the learner, who might be solely puzzled to discover from 
the definition given what constitutes the elasticity of a 
watch spring or a cross bow; and although the author 
has shown his good sense in avoiding discursiveness, it 
would have been advantageous had he briefly explained 
that cubic elasticity differed from the elasticity of dis- 
lacement or change of figure in solids. The eighth 
ecture, or lesson, consists of a well written and lucid 
sketch of the successive advances in human knowledge, 
and inventions based thereon, by which the steam engine 
has reached its present position from the days of Hiero 
of Alexandria. The discoveries or improvements made 
by different individuals, commencing with Porteo, 
1601 ; de Caus, 1615; Branca, 1629; Guericke, 1654 ; 
Marquis of Worcester, 1663; Huyghens, 16...; 
Papin, 1695; Savery, 1697; Rigby, Newcomen, 1710; 
Leupold, 1725 ; Smeaton, 1769 ; down to Watt, 1769, is 
as good a narrative of the rise and progress of the most 
important machine ever devised by man that probably 
could be written within our author’s very brief limits, 
and the philosophic thread by which the successive 
steps of improvement are connected is never lost sight of. 
Guericke’s experiment with the Magdeburg hemispheres 
pointed the way towards the condensing steam engine, 
the motive power of the piston of which was first realised 
by Newcomen. Papin had previously shown the elastic 
power of water boiled in a close vessel, which pointed 
the way to the non-condensing engine, first realised by 
Leupold, for we cannot consider the reaction engine of 
Hiero as anything more than a mere toy. Our author 
hilosophically assigns the highest possible praise to 
att in more than one of his chapters devoted to the 
inventions of that great man, when he says that he was 
the first who really applied scientific principles to the 
improvement of the steam engine; alt who preceded 
him having merely attempted to modify or improve 
details by following some empirical track previously 
marked out. It is certainly one of the most striking 
facts in the history of the steam engine that Smeaton, a 
man intimately acquainted with all the natural philo- 
sophy of his time,and accustomed to deal with elastic fluids, 
as testified by his improvements on the air pump, should 
have made no attempt at any radical improvement based 
on scientific principle, and merely confined himself to 
saving a little steam by modifying some details and 
improving some of the working parts of the Newcomen 
engine as applied to pumping. 

But Edinburgh and Glasgow, with Dr. Black and the 
other celebrated Scottish professors of that day, were a 
long way from London and Smeaton, who probably 
never had any clear notion of Black’s doctrine of latent 
heat, or of the enormous loss of heat due to condensa- 
tion until after Watt, at the very headquarters of 
this most advanced post of natural philosophy, 
had completely realised the vast advance to which 
Black’s discovery gave rise. In the thirteenth and 
following lectures, the various organs or mechanical 
combinations which in various modifications consti- 
tute the steam engine of our own time, are in suc- 
cession well described. Parallel motion, centrifugal 
governors, valves, and valve gear—all are noticed, in- 
cluding even Giffard’s injector, the principles upon which 
its action depends being demonstrated in as clear and 
simple a way as is perhaps possible in an elementary 
work which, from beginning to end, does not contain one 
algebraic formula. Good sense also has been shown in 
the economy with which the work of the publisher has 
been directed. The price marked upon the volume, 
a yee covered as usual in the case of continental works, 

ut printed on good tough paper, is 12 lire, or about 10s. 
British money, including the atlas of plates; which, 
though limited to outline, are everywhere clear and 
easily interpreted. 








Tue CHINESE GunBoATS.—The trial of four gunboats supplied 
by Sir William Armstrong and Co. to the Chinese Government, 
took place yesterday. These vessels are called the Epsilon, Zeta, 
Eta, Theta, in succession to the four previously sent out. The 
trial was witnessed by the Admiralty and War-office authorities, 
as well as by the Chinese ambassador and suite. The gunboats 
steamed down Spithead and fired their heavy guns both with 
blank cartridge and Palliser shot. Each boat carries one 35-ton 
gun, with an enlarged chamber, which gives it much greater 
power than the 38-ton gun at present in our service. At the con- 
clusion of the trial, which was very successful, the boats started 
together for Plymouth, en route for China. 


PETERBOROUGH WATER Suppiy.—On Tuesday, 15th inst., the 
Mayor, Mr. John Core, gave a commemorative dejediner on the 
introduction of water into the town by means of the recently — 
constructed works for its supply to the borough. he water is 
obtained from a well at Wilsthorpe near Bourn, Lincolnshire, 
sixteen miles from Peterborough. It is exceedingly pure water, 
derived from the same source as that which supplies the Spa 
at Braceborough, and from which the far famed Bourn water 
is obtained. For ordinary purposes the water is pumped from 
the well by means of a pair of 34in. high-pressure condensing 
beam engines, and for night service it is pumped into a reservoir 
of 1,000,000 gallons capacity, constructed upon or rather in a 
natural elevation of 135ft. above Peterborough, known as 
Obthorpe Hill. Provision is also made for a higher pressure by 
meansof a stand pipe. The works have been constructed at a cost 
of about £90,000, according to a scheme devised and carried out 
by Mr. John Addy, civil engineer, of London and Peterborough, 

r. John Coker and Mr. Miles Barber being the contractors for 
the works, Messrs. Cochrane, Grove and Co., supplying the pipes, 
and Messrs. Galloway the engines and boilers. The undertaking 
is likely to prove a great success, and having regard to the 
notoriously bad state of the ordinary well water at Peterborough, 





the inhabitants had every reason to regard the completion of the 
work as an occasion not to be forgotten. 
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PLOUGHS AT THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
No. ITI. 
RETURNING to the ploughs made with a friction wheel 
in place of a slade, we should say that beside those 


already mentioned, Wilkie, of Waddington, near Glasgow, | 


had made a good many in 1814, and Plenty’s swing 
plough with iron body and a wheel thus fitted in 1815 
was apparently received with favour among farmers. 
McCarthy made a well-desigued plough of this sort in 
1817, but it is curious that a plough thus fitted and 
tested at Oxford, in 1840, by the Royal Agricultural 








THE BEDFORD PLOUGH. 
ociety, then the English Agricultural Society, received 
© award, as its draught was higher than those fitted 

with a slade, a fact that may be referable to differences 
in other respects. 

At Fig. 37 is illustrated a double-furrow plough, which 
was exhibited at Kilburn, and said to have been made in 
1820 by Mr. E. Reading, of Cuddington. The plough is 
wholly of wrought iron, with the exception of the turn- 
furrows, which are cast, 
and partly convex and 
partly concave in form, 
and rather short. <An- 
other double - furrow 
plough with wood beams 
was exhibited at Kilburn, 
as made in 1834 by Messrs. 
Ransomes and May. 

Though it would make 
our record more complete 
were we to describe the 
many minor improve- 
ments made by different 
plough manufacturers be- 
tween the date of those 
described in our last im- 
pression and the year 1840, 
we must now deal with 
the ploughs of the latter 
year. Inasmuch, however, 
as most of those improve- 
ments are contained in 
the ploughs of that year, 
they will be referred to, 
though not in order of 
date. 


The Rutland plough 
made between 1838 and 
1840 for Mr. R. W. Baker, 
by Messrs. Ransome, had, 
as will be seen from the 
annexed illustration, 
Fig. 36, a wood beam and 
handles, the beam being 
of considerable lengthand 
strength and attached to 
an iron body. It was set 
rather low, not differing 
much in this respect from 
the usual position of the 
swing ploughs shown at 
Figs. 12 and 13, page 26, 
but the hake or head 
differed materially in 
construction from those 
yetillustrated and thetwo 
wheels were carried upon 
standards held by clips 
which allowed of vertical 
adjustment for the depth 


of ploughing, and the axle of the furrow or larger wheel | 


was adjustable horizontally at the lower end of the 
standard, for width of furrow. Wheel scrapers were 
fixed to the standards. The turnfurrow was made upon 
much the same principle as that dictated by Bemman, 
the surface being convex throughout for most purposes, 
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THE RUTLAND PLOUGH. 


but some were made with a flat section at every part, as 
of a twisted plane. The bottom of the mould-board 


was clear of the furrow bottom, and a large wrest or rest | 


was employed, but in others the bottom of the turnfurrow 
was as shown. Body, turnfurrow, and wrest were, in 
the former, similar to those of the Berkshire swing and 
gallows ploughs still in very general use in the home 
counties, and made by several firms. 
similar to those made in 1809 by Pritchett and Perry, 
and afterwards by Hart, of Wantage. This plough, in 
respect of the arrangement of the wheels, was very 
similar to that referred to by Evans—see page 44—of 
the Hertfordshire plough. The Bedfordshire wheel plough 


They are very | 


| also made about 1838-40, was very similar to the Rutland 
plough, but was not always fitted with wheel scrapers, 
and the turnfurrow was generally longer. See Fig. 37. 
| At the Oxford show of the then English Agricultural 
Society in 1840 a large number of ploughs were exhibited, 
Messrs. Ransome being by far the largest exhibitors. 
Several ms were awarded, the highest for single- 
furrow ploughs being given to Messrs. Ransome for a 
“ universal ridge” plough made by them for Mr. J. Clark, 
of Long Sutton, Lincoln. This plough was then remark- 
able as being convertible by change of parts into four 
different implements: (1) a “double tom” or deep 
ridging plough for opening water furrows ; (2) as a sma 
moulding plough for moulding up roots, &c.; (3) as a 
“pbroadshare” or paring plough, and (4) as an expanding 
horse-hoe. The changes were easily made. At the Liver- 
pa meeting in 1841 eleven prizes were awarded by the 
Royal Agricultural Society for ploughs. The list of these 
awards shows the direction in which experiment was being 
made at that time, and the ploughs exhibited were repre- 
sentative of all the best practice of plough makers of the 
period. Much importance was attached to the trials 
which were everywhere being made with the system of 
subsoiling, z.e., stirring the soil to about 15in. below the 
furrow bed without bringing any of the sub-earth to the 
surface. The first prize of £10 was awarded to Mr. J. 
Wilkie, of Waddington, near Glasgow, for the best sub- 
soil plough. 

A second prize was awarded to Messrs. Ransomes for 
the best two-wheel Rutland plough, like that  illus- 
trated above, and judging from the popularity of this 
plough, it may be looked upon as about the best two- 
wheel plough then made. Mr. Wilkie received 
another prize for his Scotch swing plough, and Mr, John 
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Howard received a similar prize for his two-wheel plough, 
then called a Scotch plough. It was very similar to one 
of which we shall have to speak presently. The Hon. Ed. 
M. L. Mostyn also received a prize for a swing plough ; and 
Messrs. Sanders, Williams, and Taylor were awarded 
a prize for a two-wheeled Bedford plough, which was 
very similar, as we have said, to the Rutland plough. 
Mr. T. Glover received a prize for a turf and stubble 
aring plough; Mr. J. Smith for a turnwrest 
tted with a small seed drill ; and Mr. C. Hart, of Wan- 
tage, showed a double-furrow plough, for which he was 
awarded a prize of £10. Messrs. Ransome at the 
same show exhibited the first turnwrest plough, arranged 
so that the ploughman could change the position of 
the coulter and mould-buards while standing at the 
handles. This list gives some idea of the extent 
of the development of ploughs during the first forty 
ears of this century, and an examination of the 
illustrations will show that as far as the satisfactory 
accomplishment of turning a furrow or of ridging, 
aring, and subsoiling were concerned, the plough makers 
had achieved almost everything in respect of the prin- 
ciples of design in the principal parts of the implement. 
Great room was, however, left for improvement in detail, 
and subsequent years developed many requirements in 
the forms of turnfurrows used for turning furrows of 
| different kinds, some of which had been the outcome of 
| the race for supremacy in clean ploughing in national and 
| local contests. : Z 
At the Bristol meeting of the Royal Agricultural 
Society in the following year—1842—only four prizes 





were awarded for ploughs. The highest was for a 
subsoil-pulveriser by the Hon, M. W. B. Nugent, and 
the second was awarded to Mr. John Howard, of Bed. 
ford, for the two-wheeled iron plough similar to that 
illustrated by Fig. 38. This illustration is from a cut 
made some years afterwards, but we believe it is substan- 
tially that of 1842. As an iron wheel plough, and in 
several points of detail, and in general design, this 
plough was a very marked improvement on any 
of those which had preceded it. The wearing parts were 
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arranged so that their renewal in the field was effected 
with great facility ; and the parts requiring adjustment 
—as the coulter, wheel standards, and skim coulter— 
were fastened by simple but strong and effective fasten- 
ings. A cursory examination would show very little 
difference between this and the ploughs made by th 
celebrated descendants of John Howard to this day. 
The plough was marked “J A” and became a wide- 
spread favourite. Wherein the modern ploughs of the 
sedford firm differ from the original “J A” we shall 
show further on. The Earl of Ducie, who was one of the 
many gentlemen of influence then taking active interest 
in improvements in agriculture, was at the same meeting 
awarded a prize for a swing plough made by R. Clyburn; 
Mr. John Stokes was woenled a higher prize for a two- 
wheeled = with pulverising knives, constructed by 
Mr. W. Mason, of Grafton, Warwick. The fourth prize was 
awarded to Robert Law, of Shettleston, near Glasgow, 
for his trenching and subsoil plough combined. The 
experiments with the ploughs at this meeting astonished 
the judges by showing them, for the first time, as Mr. 
Howard’s plough did, that a two-wheel plough might be 
made to run as light as a swing plough, and at the trials 
the draught of Mr. Howard’s implement was but 22stones, 
while that of the best swing ploughs was 26 stones. 
The records of the trials and award of prizes for 
poe and other implements by the Royal Agricultural 
society, form the best chronicles of development since 
the Society commenced systematic experiments, and we, 
therefore, still turn to them for the best information on 
a pry in 1844. In this year the Society’s show was 
eld at Southampton, and there a plough exhibited by 
Messrs. J. R. ond, A. Ransome accomplished a remark- 
able feat. ‘The plough was strong, and at the 
same time light, and by mere change of turn- 
furrow and share, it accomplished the best work in 
the widely-differing duty of a heavy land and of a light 
land plough. It was awarded the two distinct prizes of 
£10 and a silver medal in each capacity, and four prizes 
have never thus been carried away by one plough at an 
other time. Not only did the plough effect the ton wor 
as a two-wheel plough on heavy and on light land, but it 
did the best work as a swing plough and as a one-wheel 
plough. In the Society’s report on the implements 
exhibited, it is stated, with reference to the ploughs, that 
“The performance of the swing ploughs was very indif- 
ferent on both sorts of soil, excepting that of Messrs. 
Ransome’s implement, on the lighter soil. In recording 
these trials the writer also had the advantage of attend- 
ing the two judges of this department, and of communi- 
cating with them during all the trials, only repeats their 
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THE Y L COULTER FITTINGS. 


sentiments in marking the difference of the work under the 
three varied applications of Messrs. Ransome’s a. 
When fitted with two wheels its performance was like 
that of a planing machine, the furrow slices were cut 
vertically from the land, the floors or bottoms were left 
perfectly flat and clean, and the slices were deposited at 
an angle of about 45 deg. with such truth that they could 
be turned back to their original horizontal bed without 
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gaining or losing ground. According to the generally 
received principles of perfect ploughing . . . . it is ima- 
gined that practice has in this instance closely approached 
to their fulfilment.” This plough was new throughout. 
It was the invention of Mr. William Worby, and 
has even to this day a wide reputation as a most 
useful general purpose plough. The beam was both 
strong and light, owing to its construction on the 

rinciple of a truss, as shown by the part plan view, 
Fig. 39. This beam not only possessed these qualities, but 
its form lent itself most readily to the adoption of simple 
but strong and effective coulter and skim-coulter 
fastenings. The coulter rest is shown in detail at Figs. 40 
from which it will be seen that the coulter stem rested 
in and against two distance pieces R R on the casting K, 
having a limited range of motion en the pin L, as indi- 
cated at M, thus varying the inclination of the coulter to 
the beam. OO are two eye-bolts, through which the 
coulter * the screws of which pass through slot 
holes P P in K, and by means of nuts draw the coulter 
stern tight on to the pieces RR. The elongation of the 
holes P admits of a lateral adjustment of the coulter into 
or out of land. The casting K is secured in any position by 
thescrewS. This wasthe first ploughever fitted witha lever 
neck for holding and adjusting the share. This is shown 
as at first made at Fig. 41. A Bis the nose of the lever 
upon which the share is fixed ; this is movable on the pin 
C. At D there is a mortice through A B, into which a 
piece of metal, cast on or fixed to the body, andthe 
yin C passes through this and A B, and, fitting loosely, 
os some lateral freedom of motion. At E is a screw 
bolt with three nuts, the bolt pane through a curved 
slot in the body and the end of the lever. This bolt, as 
will be readily seen, would give adjustment to the lever 
vertically by the curved slot and — by the two 
outerjnuts on itself. Fig. 42 is a general view of the 
plough as presented by Worby to the Ipswich Museum, 
and as made by Messrs. Ransomes, Sims, and Head now. 
The truss beam is still used by this firm for their well- 
known Y F L and other ploughs. We have described 
this plough fully, because of its departure from previous 
designs in detail and general form, and of its remarkable 
success. 








CONTINUOUS AUTOMATIC SAND BRAKE. 

We illustrate herewith a remarkable and original in- 
vention. Mr. W. Wiseman, C.E., of the Indian Govern- 
ment Railway Department, has invented a brake which 
he proposes to use for railway purposes, but the prin- 
ciple involved in the action of which is — to very 
different purposes, to which it can be applied with probably 
far greater advantage. In the following description it will be 
understood that we permit Mr. Wiseman to speak for himself 
to a large extent. Certain experiments have been made with 
the brake, and all that follows will be found worth perusal b 
those who take an interest in mechanical combinations whic 
are novel and ingenious. 

Before describing the experiments a brief description of the 
design will be necessary. Two cast iron cylinders, 15in. in 
diameter, and 7}in. in length, are placed on the axles of every 
carriage com sing a train, one to each wheel, as shown in 
Fig. 1. Each cylinder is composed of two halves, which 
admit of their being bolted together on the axles without 
removing the carriages from their bearings. A circular plate s, 
Fig. 3, }in. in thickness, is keyed on to the axle, to which is 
bolted six wrought iron blades 7, three on each side, lin. in 
width, and l}in., lin. and 2in. in length respectively. 
This plate revolves within the cylinder whenever the train is 
in motion, and carries the blades round in the compartment a, 
Fig. 2, which is called the blade-box. The compartment 3}, 
Fig. 2, the sand-box, contains fine dry river sand, and in the 
lower part of the sand-box are openings, which will be termed 
the lower ports,' which admit of being opened or closed by 
thesliding platesc, Figs. 3 and 4. At the top of the sand-box are 
three rectangular openings d, Fig. 3, termed the upper ports. 
Outside the cylinders are two circular plates ¢¢, Fig. 3, which 
are keyed on to the axle, and their inner face, in making a 
revolution, runs jin. out of truth with a vertical plane. f/f 
in all the illustrations are electro-magnets, and g gy armatures. 
The engine carries a Fuller’s battery of twelve cells, each con- 
sisting of an inner and an outer cell, with a carbon plate in 
the outer cell in a solution of bichromate of potash. The 
inner cell is charged with zinc in a solution of diluted sul- 
phuric acid. From this battery there are two separate wire 
circuits, one circuit connecting all the magnets on the inner 
side of the cylinders, and the other connecting the magnets on 
the outer side. Both wires are used to bring the brake into 
action, but by means of one of them, in the event of a tem- 
porary disarrangement of the other, brake power can be 
produced equal to that when both are in ordinary use 
tozether. 

The object of the experiments was to test practically the 
principle adopted in this design, and to ascertain the brake 

»ower which could be developed within the cylinder; and 
it may here be briefly stated that the brake power is practi- 
caily unlimitable, as the incompressibility of sand, like water 
in hydraulic machines, is capable of resisting any force that 
can be brought against it, and can be regulated by escapes to 
offer resistance to ed desired extent. 

After a considerable number of experiments with cylinders 
with varying details, the most suitable and effective cylinder 
is that in which the final experiments were conducted, which 
is 15in, in diameter, and7}in. in length, with other details as 
given in the illustration. Before describing the experiments, 
since one cylinder is required for every wheel in all the 
carriages composing the train, it will be well to ascertain what 
brake power js required to be applied to each wheel or by 
each cylinder in order to stop the train in the shortest pos- 
sible distance, when the brake is steadily and uniformly 
applied to the train when going at a speed of sixty miles an 
hour, and then compare the requirements with the results of 
the experiments. This will, however, be but an approxima- 
tion, since the data derived from a train in motion is so 
variable, as shown by Captain Galton’s valuable experiments, 
but it will be near enough for a general comparison with the 
brake power which is available in the sand brake under notice. 
If we assume a train to be composed of ten carriages, each 
weighing 10 tons, with an engine and tender weighing 50 tons, 
thus making a total of 150 tons, the accumulated work in the 
train when travelling sixty miles an hour is nearly 18,056 tons, 
and taking the coefficient of friction between the wheel and 


the rails to be 18 a0 cent. of the weight of the train, it gives | filled with sand it does not require replenishing, as the same 
27 tons, From these figures, the shortest distance in which | sand is used as often as may be found necessary, there being 
the train can be brought to rest is 660ft., and the average | no means of escape or waste. In practice the upper ports 
velocity of the train in moving over that distance is 44ft. per | would always remain open so that the brake action would 
second, hence the shortest possible time in which a brake can | depend entirely upon the admission of the sand, and this is 
stop a train is fifteen seconds, If the retarding force of | under the control of the driver or guard as already stated. 
27 tons is distributed throughout the engine, tender, and | The application of the brake is simple. It is assumed that 
carriages in the ratio of their weight, a brake power of all the carriages composing the train are properly fitted with 
18 tons is required in the carriages, which, if distributed over the apparatus, and that on making up the train all the pre- 
the forty wheels, we have ‘45 of a ton or 1008 lb. to be agen | paration that is necessary is to couple the wires when the 
to each wheel, so that briefly, if a resistance of 1008Ib. is | carriages are coupled, which may be placed together indis- 
uniformerly applied to each wheel when the train is going | criminately, when electric communication is at once effected 
sixty miles an hour, the train will be brought to rest, in the | throughout the train, the current being always active when 
ordinary state of the rails, in fifteen seconds. the brake is not in use. To apply the brake the driver or 
In the experiments under notice the cylinder was placed on | guard moves the small switches a and b, Fig. 4, towards the 
a 2hin. shaft, driven by spur gear direct from the shaft of a | pin c, which movement breaks the current, and the armatures 
7-horse power engine working at full pressure, by which | are instantly raised by the spring g into the position marked 
means a speed of 450 revolutions per minute was communi- , by dotted lines, Fig. 3. On each revolution of the plate e the 
cated to the shaft on which the cylinder was placed, which is | stud / and pin k are forced inwards, which action opens the 
the number of revolutions an ordinary wheel of a railway | lower ports, and the sand enters the blade-box. During the 
carriage would make when going at a speed of sixty miles an | time that the brake is in operation, a reciprocating motion is 
hour, imparted to the pin c, by the plate e. The spring m 
In the first experiment the upper ports were closed, | always keeps the stud in contact with the plate when the 
and the lower ones were opened by electric communication, | brake is on, but when the train is moving at a high velocity 
which will be described further on, and the cylinder was | there is practically no reciprocating motion, and the lower 
secured to prevent its revolving. The sand escaped into the | ports remain open to discharge the sand, but as the speed of the 
blade-box, and was cleared away and carried forward by each | train decreases the reeiprocating action of the pin c increases, 
blade as it passed under the ports. The area of the ports | and consequently the supply of sand diminishes as it is carried 
was so arranged that in two seconds sufficient sand had | past the ports less rapidly and a larger quantity is brought 
accumulated in the blade-box to offer a resistance to the | under the influence of gravitation, and consequently escapes 
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WISEMAN’S AUTOMATIC SAND BRAKE. 


blades sufficiently powerful to absorb all the accumulated | much faster than before, until eventually the axle power is 
work in the fly-wheel 5ft. in diameter, and brought the engine | equal to the resistance, and when this takes place a reaction 
to rest wth full steam on in five seconds. The velocity ratio | commences in favour of the axle power, but is immediately 
between the driving wheel, which was attached to the shaft checked by the increased resistance due to the sand being 
of the engine, and the blades was}, SG. ggecene a. aur! rapidly alii co gals 
; 21-H.P. _ his neutralising action takes place when the wheels are 
by the blades in one second was equal to ~ = 12831b. upon the point of ‘ skidding,” wha when the train is nearly 
Now the brake power required in each wheel of the train | at rest. In the former case the brake is kept on, and from 
when going at sixty miles an hour is 10081b, per second, | What has been said it will be seen that by a process of self- 
therefore the brake resistance in this experiment is 275 lb, | adjustment between the revolution of the wheels and the sand 
more than would be required of it if eraployed to arrest the | supply, the wheels are constantly kept on the point of skid- 
train under the same conditions. It may, however, be stated | ding till the onward movement of the train corresponds with 
here that by calculation based upon the results of other | the distance moved over by the free rotation of the wheels. 
experiments, an increase in the length of the blades of }in., | Of course the brake can be thrown out of action by merely 
or in area } square inch, would increase the resistance by | Moving the switches a and b back to their original position. 
320 Ib., or if a and A in this instance represent the area of | The momentum of the train is thus utilised to provide its own 
the smaller and larger blades respectively, the ratio between | brake resistance, and this resistance is always effective in pro- 
: : eee * | portion to the speed of the train, which is the correct principle 
them and the resistance is nearly as—: ‘= The same result | to be followed in all brake designs. When the speed of the 


} 


could, however, be obtained by admitting more sand in the | train has been reduced almost to stopping, and when the 
given time, but such an experiment might have been attended | wheels are only revolving at the same speed that they do when 
with injurious results on the machinery. 


| the skidding is regen gee place—in other words, when the 
Experiment No. 2.—In the first experiment the object was | hae my | 2 aye i Sees oe seaty end the 
to ascertain the maximum brake power which could be | pg sae 


e of the sand—this brake is non-effective, but it is to 


ste - ro pitta emented by retaining the ordinary hand brake in the 
developed within the cylinder. In the second the object is | engine and guards” van, which, however, will only be required 
to ascertain the means of controlling and regulating it. As | during the last few yards of the trains’ motion. 


in the first experiment the engine is working at full pressure | {9 throw the brake out of action the switches—Fig. 4—are 
and the blades making 450 revolutions per minute ; the upper | moved back into their original position, but the ay are 
ports are opened and remain open throughout the experi- | not sufficiently powerful to attract the. armatures through a 
ment. The lower ports are opened by releasing the | field of gin., which is the distance they move when released 
armatures from the magnets, and the sand enters the blade | from the magnets. On the plate e a pin is secured, which, 
box ; but on being carried forward by the blades a continuous | at each revolution when the brake is on, comes in contact 
stream returns by gravitation into the sand-box through the | with the armature, and depresses it to within jin. of the 
upper ports. It is evident that if the sand returned as fast magnets, which are sufticiently powerful at that distance to 
as 1t was admitted there would be but very slight resistance, them and retain them against the upward force exerted 
but the area of the upper ports was a little less than half by the spring. By this arrangement, however, if the brake 
that of the lower ones, and the result was that the sand | is applied when the train is going at a very high speed, it 
accumulated, and the engine was nearly brought to rest in | cannot be released till the speed is considerably reduced and 
8 seconds, but on shutting off the sand, the upper ports | the reciprocating action of the sliding plate e is well marked; 


remaining open, the engine immediately accumulated work, sder thi it 7 
and in four or five seconds all the sand had returned into the poo hah oer img akan bey eb posse apg colag 











sand-box and the engine was working as at the commence- d ld h ther obiest but + 
Senha nny here booed that whe the mnd-tor ons | Raha teen nec hee, ak fo eden the sped 
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The brake is also automatic in the event of the severance 
of a train, as the breaking of the wire would interrupt the 
magnetic current, which would at once release the armatures 
and bring the brake into action in both parts of the train. 

The next step of the inventor is to test the practical work- 
ing of the brake, by epplying it toa railway carriage. When 
he has done this, and if the brake is successful, we shall pro- 
bably return to it. 








TRIPLE-VALVE AND HOSE-COUPLING OF THE 
WESTINGHOUSE AUTOMATIC BRAKE. 

We illustrate, at pages 65 and 68, the new triple-valve 
and hose-coupling now in use on the North-Eastern Rail- 
way, and referred to in our last impression. All the 
engravings, with the exception of the coupling, are full size. 
The functions of the triple-valve are peculiar, and unless they 
are understood, the action of the valve must remain unin- 
telligible. We have already in part explained them, but we 
must here reproduce that explanation to some extent. 

Under the foot-plate of the engine is placed a reservoir, into 
which air is fo by a pump on the engine. Under each 
vehicle is fixed a small reservoir, which can be put in com- 
munication with the reservoir under the foot-plate, or with 
the brake cylinder under each carriage at pleasure. The 
brake cylinder can in turn be made to communicate with the 
subsidiary reservoir or with the atmosphere. The triple valve 
interposed between the brake cylinder and the subsidiary 
reservoir serves to establish or intercept these several com- 
munications. Fig. 1, part in section, shows the triple valve 
in the position assumed by its parts when a sudden stop has 
to be made. Fig. 2 shows the valve at half stroke when the 
brake is being put on gently. Fig. 3 shows it when air is 
exhausting from the brake cylinders, and the pistons are 
retiring within them, and drawing off the brake blocks under 
the influence of the springs which take the brake off. 

The triple valve consists of a cast iron case A, the work- 
ing faces of which are bushed with gun-metal. The lower 
= of this case H serves to collect any dust or dirt deposited 
ny the air. It can be cleaned out by removing the screw 
plug 4; the whole case can be opened and access obtained to 
its interior by removing a couple of nuts, one of which is 
shown at M; a piston is shown at 5, which is packed air- 
tight by a light spring 8. On the upper face of the piston 
is a valve face D, which bears against a seat E. A small 
channel F is made in this face, which when the piston 5 is 
in its upper position exhausting from the brake cylinder, as 
in Fig. 3, permits leakage to take place through another 
channel cut in the bush of the cylinder at N. The valve 
spindle 5' is notched out at the side, as shown in 
Fig. 1, and is partly squared. On it works what is 
virtually a small slide valve 6, circular in section on 
one face. In the solid portion of this valve is bored a hole, 
in which is fitted the little rod 7, the top of which is 
turned to form a valve, while the lower end R is held 
loosely on a small pin, which unites it to 5. If the piston 
5 rises it will carry up 7 and close the opening which it 
controls before moving the slide valve. If, however, the 
whole be at the top, and the piston 5 descends, the first 
thing to occur will be the opening of aperture controlled by 7. 
There are in the valve but three moving parts, namely, the 
piston, the slide valve, and the little valve on the top of 7. 

The action of the apparatus is as follows :—Compressed air 
enters from the principal reservoir, and a pipe running the 
whole length of the train through the orifice K. Its course 
is shown by the arrow Fig. 1. It immediately drives up the 
piston 5 which carries up 7, closing the orifice in the slide valve 
6. The cone D seats itself, and the slide valve entirely covers 
the orifice a, leading to the brake cylinder; air then 
leaks through F and flows to the auxiliary or subsidiary 
reservoir through G. As the area of 5 is much greater than 
that of D, the piston 5 remains in the highest position, as 
shown in Fig. 3. The exhaust passage in the slide valve is 
then open to the brake cylinder and the atmosphere. 

If, now, a gentle stop is to be made, part of the air in the 
main is suffered to escape; then the pressure below 5 no 
longer counterbalances the pressure in the auxiliary reservoir, 
and the piston 5 descends. Its first stop as it comes down is 
to open c, and the second to draw down the slide valve 
to the position shown in Fig. 2; air then passes, as shown 
by the long arrow, through the holes ac to the brake cylinder. 
The piston in this is slowly forced out, and the brake applied. 

In case of emergency, however, the air being rapidly dis- 
charged from the main, the’ piston 5 falls at once to the posi- 
tion shown in Fig. 1, when a large and direct opening is 
at once established between the auxiliary reservoir and the 
brake cylinder, and the brakes are put on instantaneously. 
9 is a leather packing to make the upper and lower halves of 
the valve case air-tight. It will be seen that complication of 
parts in this beautiful bit of mechanism exists only in name. 

The new coupling is illustrated in Figs. 4, 5, and 6. It is 
so simple as to require little description. At Figs. 5 and 6 
are views of each half of the coupling, one showing the inner 
face against which the opposite face of the other half of the 
coupling fits air-tight, the other being the exterior view 
showing the arm which turns the valve during the action of 
coupling and uncoupling. Fig. 4 gives one-half coupling in 
section and one complete. The valve is of the ‘register ” 
type, so arranged that when the couplings are put together 
the valve must be opened, while the act of taking the 

‘ coupling apart closes the valve. 

Each has a valve face 3, with three air passages resting on 
the rubber ring 7. A rotating valve 4, when in the position 
shown, allows a free passage of air from one coupling to the 
other. This valve is turned by a spindle 5, having upon it a 
projection which fits a corresponding recess made in the back 
of the valve, and receives its motion from the arm 6, which is 
so formed as to engage a part of the opposite coupling, so 
that they cannot possibly be united without opening the 
valves, and when disconnected by hand in the ordinary way 
or by accident, are closed to prevent an escape. 

The spring 8 is for the purpose of holding the valve to its 
seat, in which it is assisted by the air pressure. The 
tendency of the pressure in the couplings is also to force 
them apart in a direction at right angles to the line of the 
india-rubber hose pipes 10, and consequently the greater the 
pressure the more firmly are the couplings held together by 
the projecting piece of each, which fits in a corresponding 
groove of the opposite half. No damage is done if the 
couplings be drawn apart forcibly by the separation of the 
train, as the rubber rings 7 are forced into their respective 
couplings far enough to permit the projecting pieces above- 
mentioned to disengage from their grooves. ‘These couplin 
are united by placing them together with one nearly 
at right angles to the other, and then turning the 
projection of the one into the groove of the other. 











By this means it is no longer necessary to have a cock at 
each end of each carriage to shut the brake pipes when the 
train is taken apart. The six diagrams on page 65 show the 
speed at which the train was running when the different 
stops were made. The distances run after application of brake 
in those cases where the curve is not on line o, will be 
obtained by subtracting the number of feet directly over the 
commencement of the curve from those over the end of the 
curve. The view from below the under frame, page 65, 
explains itself. 





SIR WILLIAM FOTHERGILL COOKE. 

Atrnovern late, we would put on record an estimation of 
the genius of the late William Fothergill Cooke. The names of 
certain men in each century are handed down by history to suc- 
ceeding generations as those who have marked a decided step in 
the progress of civilisation. Aslongasthe steam engine endures, 
so long will thenames of Watt and Stephenson endure ; likewise, 
in the history of the electric telegraph, the name of Fothergill 
Cooke must stand out clear and distinct as the first to carry 
into practice inventions that have changed the system of the 
world’s communications. Born at Ealing in 1806, he died last 
month, at the ripe age of seventy-three. His father, Dr. 
Cooke, gave him a liberal education, which commenced at 
Durham, and was continued at Edinburgh. It can hardly be 
said to have been completed, for after a trial of the East India 
Company’s service he returned to his studies in Europe. 
During the lectures of Professur Mincke, at Heidelberg, in 
March, 1836, it was shown by experimert that the electric 
current could be conveyed to a distance and cause the deflec- 
tion of magnetic needles, thereby giving signals. Mr. 
Fothergill Cooke was so strongly impressed with the power 
of electricity that from that very day he abandoned his former 
pursuits and gave himself up “to the practical realisation of 
the electric telegraph.” Within three weeks from the 6th 
March, 1836, he made his first electric telegraph of 
the galvanometer form, using six wires for three circuits 
influencing three needles. He invented a_ detector 
and an alarm. Six weeks after the lecture he was 
on his way to London with drawings of a more 
perfect instrument. Working assiduously, meeting and 
overcoming many difficulties, his experiments led him in 
various directions for which his apparatus was not always 
adapted. Having spoken to Professor Faraday and Dr. Roger 
on the subject of some experiments, the latter introduced him 
to Professor Wheatstone at King’s College. Ultimately a 
———- was made between these two men, but as Professor 

Vheatstone gradually claimed the whole merit of the inven- 
tion, disputes arose which were settled by arbitration. The 
last paragraph in the award of the arbitrators, Sir M. I 
Brunell and Professor Daniell, is as follows :—‘* Whilst 
Mr. Cooke is entitled to stand alone, as the gentleman to 
whom this country is indebted for having practically intro- 
duced and carried out the electric telegraph as a useful under- 
taking, promising to be a work of national importance, and 
Professor Wheatstone is acknowledged as the scientific man, 
whose profound and successful researches have already pre- 
pared the public to receive it as a project capable of practical 
application, it is to the united labours of two gentlemen so 
well qualitied for mutual assistance that we must attribute 
the rapid progress which this important invention has made 
during the five years since they have been associated.” 

A careful consideration of the matter in dispute could lead 
to no other conclusion, and it is painful to find a man like 
Wheatstone, having his own uncontroverted claims to recog- 
nition, steadily and persistently attempting to obtain renown 
from the labours of Cooke and Bain. 

Cooke’s first patent was taken out in 1837, when about 
thirty-one years of age, and he had the privilege of living to 
see England, and in fact every civilised country, covered with 
a network of telegraph lines, the germ of which he then con- 
ceived. We shall not dwell upon the business tact and the 
energy he showed in encountering obstacles and overcoming 
prejudices ; suffice it to say he was eminently successful. In 
1867 the Society of Arts awarded him the Albert Gold Medal, 
andon the 11th November, 1869, he received the honour of 
knighthood. 

His genial manners and kindly disposition endeared him to 
all with whom he came into contact. The result of his work 
will be his monument. 








LIGHT RAILWAYS AND STEAM TRAMWAYS. 

Steam locomotion on light railways has received another 
addition by the opening of the Guernsey Steam Tramway, 
referred to in a recent issue. This line connects the two 
ports of the Island—St. Peter’s, a fine harbour, and the capital, 
with St. Sampson’s, at which the chief part of the granite is 
shipped, for which the Island is so famous. 

The difficulty and cost of keeping common roads in good 
repair under heavy traftic, and the necessity for regular inter- 
communication, secures every one’s appreciation of the advan- 
tages of railways. The question of providing cheap branches 
from our great main lines to districts unable to afford ordi- 
nary railways, which would act as feeders and not suckers 
to the railway system, is occupying much attention on the 
part of landowners and engineers, and our Legislature has, as 
will have been seen in our columns, recently given much atten- 
tion to the problem of steam traction on street tramways, the 
use of which on that of Guernsey is proving so successful. 
Any practical experience on these subjects is of general 
interest. The Guernsey tramway partakes of the character of 
both railway and tramway; about half its length is laid on the 
public streets, and the remainder as a light railway on 
private lands. The permanent way adopted in the streets is the 
ordinary 601b. steel grooved rail on longitudinal timbers and 
concrete, and a 40 1b. Vignole rail on ordinary cross sleepers is 
used for the railway length, on which the curves are not less 
than seven chains radius, and, in the streets, not less than 
75ft. The gradients are easy, except at a portion of the line, 
whichislaid temporarily, pending the completion of some public 
works now being carried out in connection with the tramway 
by the States, where they vary from 1 in 21 to 1 in 32toa 
summit, with a length of gradient of about five chains each 
way. The trains run at about ten miles an hour with three 
cars, taking about seventy passengers. Messrs. Merry- 
weather’s engines, of a rather heavier type than hitherto 
adopted, are used throughout the whole tramway, and have 
no difficulty in mounting the cae and generally are 
working very satisfactorily, the horses taking little notice of 
the engines. The Government of the Island, while very care- 
fully looking to the public interests, were greatly in favour of 
the line, and facilitated the construction in every way, enabling 
the engineer, Mr. S. W. Yockney, M.I.C.E., to make — 
important alterations and improvements in the streets, suc 
as giving superelevation to the outer rail on curves, laying the 





line by the side instead of the middle of the streets, the 
houses being only on one side of the street, which are wide, so 
as to free it more from horse traffic ; and other matters which 
have been of great advantage. The authorities of the Island 
have shown much enterprise in the course they have adopted 
towards the ‘Tramway Company, and their foresight in 
authorising the use of steam traction. The line is proving 
to be a great public convenience, the tramway being exten. 
sively patronised, and the cars crowded. The construction 
of street tramways, combined with light railways, adopting 
the latter with aaranean when the roads are narrow, and, in 
rural districts, making them close to and parallel to the roads, 
will, with the use of steam traction in the immediate future, 
provide much work for our engineers. It is necessary to suc- 
cess that the lines be cheap and well constructed, careful 
attention being paid to local circumstances, and the nature of 
the requirements of the tratlic to be accommodated, Mr, J, 
Howard is the contractor by whom the Guernsey tramway has 
been constructed. 


LOCOMOTIVES ON ROADS. 
TuE following announcement has been made by the Clerk of 
the Peace for the Western Division of the County of Sussex :— 


Notice is hereby given, that at the expiration of one calendar 
month from the date hereof, application will be made to the 
Local Government Board for contirmation of the following bye- 
laws, made under the above Act by the County Authority for 
the Western Division of the County of Sussex, namely :— 

LocomMorives (OTHER THAN AGRICULTURAL). 

10.—No locomotive except it be one used solely for agricul- 
tural purposes shall be used on any highway within the Western 
Division of the county of Sussex, the owner of which has not 
obtained a licence for the use of the same within the said Divi- 
sion. The fee for such licence shall be £10, and such licence 
shall remain in force for one year from the date thereof. The 
licence shall be granted by the Clerk of the Peace, and every 
licence shall be numbered. The owner applying for such licence 
shall give, in writing, such a description of the locomotive as will 
show that it is constructed in accordance with the provisions of 
the Highways and Locomotives (Amendment) Act, 1878. Every 
person using or permitting to be used a locomotive, in contraven- 
tion of this bye-law, shall be liable to a fine not exceeding 40s, for 
every day on which the same is used. 

Locomorives GENERALLY. 

11.—The name and residence of the owner of every locomotive 
shall be affixed thereto in a conspicuous manner, and, in addition 
thereto, if the locomotive be licenced, the number of the licence. 

12.—Every locomotive in motion shall be preceded by a person 
on foot, and followed by another person on foot, each being not 
less than twenty yards nor more than fifty yards from the locomo- 
tive, and each slall carry a red flag between sunrise and sunset, 
and between sunset and sunrise the person in front shall show a 
red light and the person behind a white light. Provided always 
that a pair of locomotives travelling together, with not a greater 
interval than fifty yards between them, shall be considered as one 
locomotive for the purposes of this bye-law. 

3.—No locomotive shall stop on, or so near to, any bridge, 
arch, or culvert, as to allow the weight of any part of such loco- 
motive to rest upon such bridge, arch, or culvert. 

14.—When a locomotive shall be on any bridge, no other loco- 
motive shall go or be thereon at the same time. 

15.—No locomotive shall be left on any highway, or on the 
side thereof, within 30ft. of the centre of the highway unless one, 
at least, of the persons in charge remain with it. 

16.—No locomotive shall pass over any bridge upon which a 
notice shall be placed, under Section 31 of the Highways and 
Locomotives (Amendment) Act, 1878, to the effect that the use 
of locomotives on such bridge will be attended with danger to the 
public. 

Every person who breaks any of the foregoing bye-laws, 
numbered 11 to 16 inclusive, shall be liable to a tine not exceed- 


— 
ated this 8th day of July, 1879. 
W. K. J. Laneriae, 
Clerk of the Peace. 





LETTERS TO THE EDITOR. 


(Continued from page 67.) 


PORTABLE RAILWAYS. 

m,—I was greatly interested to see a leading article on 
ortable Railways,” in your impression for July 11th, for it 
is a subject which is a great hobby of mine, and on which I have 
spent most of my time in experimenting during the past six 
years. I was once told by Mr. Spooner, of the Festiniog Rail- 
way, that the Vuke of Sutherland expressed great regret to him 
that he had not known the capacities of a narrow gauge line at 
the time he planned the railway on his Scotch estates; and I feel 
sure, from what has been carried out by others, and from what I 
have been able to demonstrate on half a mile of line of my own, 
only 1din. gauge, that arailway even narrower, and certainly lighter 
than the Festiniog itself, is capable of working with ease and expe- 
dition all the trafticthat would commonly be required in cases where 
the standard gauge is out of the question, Such cases may be 
defined as, firstly, isolated lines; secondly, branches from the 
railway system to works, quarries, farms, or public institutions, 
where a heavy line would probably be objected to on the score of 
expense or unsightliness. 

As an illustration of a case in which such a line would be 
useful, I may say that I recently suggested to a landed pro- 
prietor in my neighbourhood that an annual traffic of some 
20,000 tons of stone, which has for years rendered the roads on 
his property well-nigh impassable, should be conveyed the three 
miles to the railway by locomotives on a narrow gauge line 
passing through his fields; the line to be unfenced, to keep 
clear as far as possible of arable land, and to be carried 
through all fences on two balks of timber with a suit- 
able dyke excavated below for preventing the passage of 
cattle through the opening. A rent per yard run to be 
paid by the quarry owners for the right of way; which sug- 
gestion was received on both sides with considerable favour. I[ 
merely instance this to show how any difficulty with regard to 
passing over land belonging to others might be met, this being 
the bar to many a scheme of the kind. 

It is, however, often urged that narrow gauge wagons require 
transhipment; but then the standard gauge wagons can rarely 

loaded direct, and therefore little trucks, which can be run 
right up to the face of the work, or in and out among buildings, 
entail no extra labour, especially as with proper appliances there 
is little difficulty in transhipment. 

The capacity of so-called ‘‘toy” lines is much greater than is 
generally supposed; I adopted for experiment the smallest prac- 
ticable gauge, or nearly so, viz., 15in. On this gauge I find that 
one locomotive having j ton of net tractive power, with wagons 
holding a cubic yard each, would be capable of carrying material 
between two points to the amount of 100 tons each way daily, 

roviding the road were fair, the gradients under 1 in 40, and the 
ones not more than two or three miles, 5s. a day covering all 
locomotive expenses for fuel and repairs. 

As regards the road, I cannot believe that any but a good one 
will pay es is intended, although for odd jobs a 
portable bit will do well enough, but the waste of locomotive 
power on a bad read is simply frightful, and could net be 
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illustrated than by the small load which Messrs. Fowler’s little 
engine was able to draw up the gradient of 1 in 57 in the Kilburn 
showyard. ight or nine tons would have been a fair load with 
adecent road, whereas the net weight actually hauled could 
scarcely have been half that. Mr. Greig has, however, most cer- 
tainly devised a road far in advance of an rtable line hitherto 
brought forward. ‘The corrugated steel sleeper being a clever 
and simple device, and ng also this advantage, possibly 
unthought of 7 the inventor, that it is much better to pack than 
a flat-bottomed sleeper. In packing sleepers much under 6in. 
wide, the ballast drives out on one side as fast at it is beaten 
under the other, but the projecting rib in Mr. Greig’s sleeper 
gives, as I have proved for myself, a wonderful hold to the ballast, 
enabling the work, especially with small stuff, to be done much 
quicker. The weak part in Mr. Greig’s road is the joint, which 
practically consists of only one fish-plate. Now a single fish- 
plate, no matter how well bolted to the rails, will be found to 
give considerably less thun half the strength, both laterally and 
vertically, of a double one of the same pattern; witness the 
twists in the line at Kilburn, which were mostly ‘elbowed ” 
joints. But I do not see why, while retaining the advantage of 
undrilled rails, these should not be rolled on the ‘‘ Acaster” plan, 
which gives an excellent joint, and would obviate the necessity 
aot the extra sleeper at the joints, as well as for the long chair or 
fish-plate. 

Then as to the best type of locomotive, while Yo with you 
that an even grip of the rail is a most desirable thing, I am con- 
vinced that this must not be gained at the loss of adhesion. One 
of the most troublesome obstacles in working these small lines is 

or leaves on the rails; dry or wet it makes no matter; a 
ae leaves under the wheels will make them spin round in the 
most hopeless way—the drivers on the Festiniog know this to 
their cost—and a sort of impalpable powder fixes itself on the 
treads, which sticks to them for a marvellous time, and even 
defies sand when it is thick. It must be remembered that 
narrow gauge lines are very seldom kept as clear, as 
bright, and as high as ordinary railways; they more nearly 
resemble contractor’s lines, and are liable to often foul 
and greasy. On these grounds, therefore, I think Messrs. 
Fowler’s engines with bogies in front, no matter how 
little weight the bogies » are not the most suitable engines 
for narrow-gauge traffic, r. Spooner has, I believe, gone back 
again to the two steam bogies in his locomotives, finding an idle 
bogie a serious objection. I think myself that for small traffic, 
where economy is required in first cost, there is nothing better 
than a four-wheeler coupled. You object to them on the ground 
that they pitch badly ; but this, I venture to think, is to a great 
extent the fault of the design. As practice is better than precep’ 
pardon me for giving the following details of an experimen’ 
engine which I built five years ago, and of which I enclose a 
ae. She is a four-coupled locomotive, with 4in. 
cylinders, on only four wheels, 2ft. Gin. wheel base, and 
7ft. long over buffer plan the overhang being the same 
at each end, and the weight practically the same on each 
pair of, wheels when the driver is up. have run her con- 
stantly at as’ of between twenty-two and twenty-three miles 
per hour on the straight, and at eight miles an hour round curves 
as sharp as half a chain, both alone and with a train. She has 
gone over au: sorts of temporary bits of road, and since she was 

ut on the rails five years ago has never been off once, except by 
Saad points, and has run between 2000 and 3000 miles. The 
springs are india-rubber, with a working play of jin., the flanges 
gin. deep. The tires are not worn more than g4in., and the 
flanges scarcely at all; nor have any of the working parts been 
renewed. Feeling sure, as I do, that this type may further 
improved, I cannot but think that such an engine would give 
better results than a bogie engine. I place great value on the 
boiler taken from Mr. tin ed plain cylindrical shell, 
containing a flue and tubes, which does away with any difficulty 
between the fire-box and wheels, as the latter can be placed to 
the best advantage irrespective of the boiler. Messrs. Fowler's 
representative, who consul! me on the subject, adopted this 
boiler, but, against my advice, added a two-wheeled bogie, which 
I think unnecessary. If an engine can safely run as many miles 
an hour as its gauge is inches wide on a good road, and half that 
on an indifferent one, it is amply sufficient, and this a four- 
wheeler will do. The extra friction on curves of four-wheeled 
engines, as compared with bogies, is often more useful than harm- 
ful, as it gives a largely increased adhesion just where it is 
wanted. 

Again, the chief drawback to the adoption of locomotives on 
portable railways is their cost, yet adopted they should be when 
the traffic requires more than man power. Horses knock 
themselves and the road to pieces, besides being very unhandy 
for shunting, let alone the chance of their getting lamed. Now 
the simpler such a locomotive can be the better. I myself am 
now building a six-coupled engine, all the axles of which work 
radially, so as to combine the greatest adhesion with the greatest 
flexibility. But it would never be adopted generally on account 
of the more complicated, and hence more expensive construction. 
Two cylinders have given place to one in nearly all agricultural 
engines, from motives of economy, and so also the portable 
railway locomotive must be the simplest and cheapest machine 
that can do the work, and capable of being placed in the 
hands of comparatively unskilled men. Probably a locomotive 
with din. cylinders, 40ft. of heating surface, and carrying 
forty gallons of water, and 80 lb. of coal, could be built after a 
little practice, at a cost not exceeding £200—mine cost very little 
more, including my own labour—but care must be taken that 
such an engine is able to climb a good gradient of not less than 
1 in 15, with a load of fully its own weight, or it will not answer 
in many places where — railways might be applied. Any 
engine will do on level ground, but what every one wants, and 
especially the Army Field Railway Department, is a simple 
engine that will climb well. 

In conclusion, while apologising for the ay and egotism of 
my letter, I can only add that Iam always happy to show m 
model line to anyone interested in the question of portable rail- 
ways, or to give any information or advice in my power on the 
subject, which latter, from an amateur, must be taken for what 
it is worth, A, PercivAL Heywoop. 

Duffield Bank, near Derby, July 16th. 





CABLE TOWING. 

Si1r,—In back numbers I see ‘‘ Alpha’s”” query and ‘‘M. E.’s” 
answer, In spring, 1877, I found that cable towing had been 
tried on the Meuse, but abandoned ; while on the canal between 
Brussels and the sea, a ary chain was in constant use, and 
giving satisfaction. On the Seine, this system is said to have 
saved 40 per cent. on the haul: charges. It was in use in 
spring, 1878, and probably is still. 

The price of fuel may make its economy of more or less conse- 
quence, in comparison with the capital required to lay a cable ; 
locks may be frequent, traffic may be scanty, or rivers may be 
tortuous or muddy-bottomed, but these considerations can hardly 
account for the very varying results that seem to have been 
obtained ; and if any correspondent can explain why British 
engineers have unanimously rejected a system, which on some 
continental rivers, at any rate, seems to have worked well, he 
will oblige. VERNE. 

July 16th. 








BURNTISLAND DOCK. 


Or this coal, constructed from the designs of Messrs, Bouch 
and Meik, I.C.E., we publish the second Working ase ne | 
we 
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*,* It has come to our notice that some applicants to the Patent 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
pare ge at ue ification "7 ue 18 ogg 
instead of giving number o, pecification. 

mistake has been made ty a Pha at THe Enoinger Index and 
giving the numbers there found, which only refer to pages, in place 
of rs to those pages and finding the numbers of the Specifi- 
cation. 5 
Grants and Dates of Provisional Protection for Six Months. 


2623. ApsusTaBLE Lock Spinpie and Kwnoss, T. H. P. Dennis, Chelms- 
0} 


rd. 

2625. CARRIAGES and CARRIAGE WHEELS, W. Botwood, Carriage Works, 

Woodbridge-road, Ipswich. 

2627. CooLine BuTrer, &c., E. Tuteur, Basinghall-street, London.—28th 

June, 1879. 

2629. SuBMARINE TeLEGRAPHIC CABLE, A. Blondot and J. Bourdin, 
Boulevard St. Denis, Paris. 

2631. Dryino Tea-LeaF and other Susstances, J. Norman, Glasgow. 

2633. VYerTICAL PuncHING Macuines, A. H. Bateman, East Greenwich, 
and J, Snowdon, Franklin-road, New Brompton, Kent. 

2637. Drawine and WinpinG Apearatus, W. T. Whiteman, Staple-inn, 
London.—A communication from G. Nouguier, Verviers, Belgium, 

2639. AERO-sTEAM Enoines, J. M. Whiting, Rhode Island, U.S. 

2641. Raistnc and Forcinc WaTeR and other Liquips, I. Shone, Wrex- 





ham. ‘ 

2643. CLosinc, Secvrinc, and Protectinc Wiypows, &c., J. 3. Maryon, 
Highgate-hill, London. 

2645. VOLATILISING CresyLic Acip, J. H. Valentine, Providence, U.S.— 
30th June, 1879. 

2647. Hoes and AGricuLTuRAL Dritts, F. T. Turner and F. Mote, Guilt- 
cross Ironworks, Kenninghall. 

2651. Purtinc-un or TakinG-orr Boots, Ssors, &c., E. Schultz, Fran- 
zsische Strasse, Berlin, Germany.—A communication from P. Scholz 
and A. Dybowski, Breslau, Germany. 

2653. Ort Lamps, A. M, Silber, Wood-street, London. 

2655. Stoves, &c., W. A. Greene, Elizabethport, U.S.—lst July, 1879. 

1867. Frames of Winvows, &c., A. C. Henderson, Southampton-build- 
ings, London.—A communication from L. V. Hennin, Maisons-Laftitte, 
France.—1l0th May, 1879. 

2468. FLoorine Cramps, C. Neil, Sheffield. 

2470. Bits for Horses, Baron E. L. A. G. V. Smisson, Covent-garden 
Hotel, London.—Partly a communication from A. de Witkowsky, 
Brussels, 

%472. Sounpinc, &c., Deprn of Warer, J. V. Buchanan, Edinburgh. 

2474. Carts, &c., for Distriputinc Water, E. H. Bayley, Newington 
Causeway, London.—20th June, 1879. 

2476. Tricycies, 8. Davis, Brighton. 

2478. Cuurn, P. V. de Voorde, Brussels. 

2480. Sapirons, F. Rylands, West Bromwich. 

2482. CaLenDars, E. Restieux, Abbey Foregate, Shrewsbury. 

2484. Screw Proreccers for Steam Vessets, C. N. Dunderdale, Glas- 


ww, N.B. 

2488. Coverinc Fioors, &c., G. P. Chiles, Camden Town, London. 

2488. WasHinc CHARCOAL FILTERS, A, Stewart, Greenoc! 

2490. CLock Movements, J. Merzbach, Holborn Viaduct, London.—A 
communication from O. Blanchetti, Paris. 

2492. Drittinc Manure, &c., J. Hornsby, Grantham, and J. Bonnall and 
G. Black, Spittlegate. 

2494. Tempokary UvuTpoor Structures, A. E. Healey, Willesden Junc- 
tion, London. 

2496. Lirrinc Gate Srops, E. D. A. Marriner, Keighley. 

2498. Heaps for Weavine, E. Briggs, Bradford. 

2500, Suprortine Horses’ Noss-pacs, A. M. Clark, Chancery-lane, 
London.—A communication from E. Forbes, Brooklyn, U.S.—2Ilst 
June, 1879. 

2502. GLucose, F. E. V. Beanes, Brenchley. 

2504. Buoys, J. Clayton, Liverpool. 

2506. Combustion of Foe. in Furnaces, W. Heiser, Berlin-Moabit, Ger- 


many. 

2508. Darninc Macutnes, R. Holmes, King-street, Norwich. 

2510. Tin and Terne Pvates, J. Gravell, Ystalyfera. 

2512. PRESERVATION of ALIMENTARY SuBstances, T. F. Wilkins, Upper 
Baker-street, London 

2514. Brake Suoes, P. M. Justice, Southampton-buildings, London —A 
communication from J. H. Mitchell, Philadelphia, U.S. 

2516. WorKING SteaM Ferry Trarric, R. B. Bell, Glasgow, and P. L. 
Henderson, Fenchurch-street, London. 

2518. Os and Varnisues, T. H. Gray, Livingstone-road, London.—23rd 
June, 1379. 

2521. ArtiriciaL Furr, J. T. King, Liverpool.—A communication from 
C. E. Lester, New York, U.S. 

2522. PeramMpButators, C. Pieper, Belle-Alliance-Strasse, Berlin.—A com- 
munication from H. Pollack, Hamburg. 

2524. Fountains, J. Needham, Knightsbridge, London. 

2526. Foor Warmers, W. E. Everitt, Birmingham. 

2530. Rock Dritts, W. L. Neill, Mincing-lane, London. 

2532. Iron Fencine, W. Hayward, Ettingshall New Village. near Wolver- 
hampton. 

2534. Runners, &c., for UmpRevas, A. M. Clark, Chancery-lane, London. 
—A communication from C. Falcimiigne fils, Paris. 

2536. Preparine, &c., GuN Corron, H, Trotman, Euston-square, London. 
—24th June, 1879. 

2538. OsTaIninG Motive Power, H. Boden, Brighton-terrace, Victoria- 
park, London. 

2540. ens and Suapine Woop, &c., J. Wilson and 8S. Newland, Liver- 


pool. 
= REGISTRATION of Passencer Fares, V. I. Feeny, Paulet-road, Cam- 


rwell. 

2546. Hoop for PersonaL Wear, E. de Pass, Fleet-street, London.—A 
communication from L. R. Focqueteau (née Bignon), Boulevard Saint 
Martin, Paris. 

2548. Sueer and CatrLte SuHevter, G. R. Turner, Newlands, and T. 
Brown, Oxford-street, London. 

2550. Packing Sucar inte Casks, A. Stewart and J. Houston, Greenock, 


N.B. 

2552. Locks ConTROLLED by TiME-MEASURING MecHanism, W. R. Lake, 
Southampton-builpings, London.—A communication from E, Holmes, 
Brooklyn, U.S. 


2554. Propucinc Motive Power, J. B. Rogers, St. Clement’s House, 
Clement’s-lane, London. 

2555. VIEWING TRANSPARENT PHotoGcRapns, J. Francis, Rochford. 

2556. Mitts, H. Simon, St. Peter’s-square, Manchester.—A 
tion from G. Daverio, Oberstrass, Switzerland. 

2558. Fotpinc Lappers, H. Simon, St. Peter’s-square, Manchester. —A 
communication from J. F. Unsoeld, Kempten, Bavaria, Germany.— 
25th June, 1879. 

2561. STEEPING ANIMAL, &c., Fipres, G. Rydill, Grove House, Dewsbury. 
— 26th June, 1879. 

2589. Taeeneatae Warterrroor C.ioruinc, J. Neville, Horton-road, 
London. . 

2605. BicyciEs, C. Moseley, Manchester.—27th June, 1879. 

2611. PHoto-LiTHoGRAPHIC Process, A. Borland, Stockport. 

2620. TwistTine, &c., STRANDS of Fisrovs Materia, J. N. Jennings, 
Leeds.—A communication from R. Robinson, Zittau, Saxony. 

2624. Tanxs, &c., I. Shone, Wrexham. 

2626. Rotter Mitus, E. R. Turner and F. Turner, Ipswich, and J. H. 
Carter, Mark-lane, London.—-28th June, 1879. 

2628. SroprerinG AERATED WaTER Borties, E. W. Grimwade, Bishops- 
te-street Within, London.--A communication from L. Le B. Mount, 
elbourne, Australia, 

2630. Piusnes and Vetvets, J. J. Shiers, Oldham. 

= Sees Lazets, R. W. Brumby and 58. Clarke, Kingston-upon- 


2634, Sarety Locks, &c., J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from G. Tautin, Paris. 

2636. Dies or Mou.ps, J. Hamblett, West Bromwich. 

2638. Spinninc Macuines, T. Mayor, Providence, U.S. 

2640. ExtinauisHinc Fire, H. 8. Parmelee, New Haven, Connecticut, 








264. Exastic CELLULAR Artictes, M. E. Bowra, Upper Norwood, 
jurre 


y. 

2644. Vatves for Direct-actinc Stream Pumps, A. M. Clark, Chancery- 
lane, London.—A communication from G. W. Dixon, Spring Lake, 
Ottawa, U.S. 

2646. MouLpIne ArtiriciaL Bricks, E. de Pass, Fleet-street, London.—A 
a from A. H. Elliott and A. Walker, New York.—30th 
June, 1879. 

vy > . eg &c., Macuines, J. Baker and J. A. Baker, Tabernacle-walk, 

ndon. 

2650. Fincers of Reapinc Macuines, W. McIntyre Cranston, Worship- 
--_ Finsbury, London.—A communication from W. A. Wood, New 

or! 





illustrative of the gates. With a future impression 
give a third drawing, and shall then describe the whole, 


a aa Apparatus, E. (. Warburton, Manchester, and L. J. 

ir ; b 

2656. ImmersiNG SUBMARINE TELEGRAPHIC CaBLEs, A. Blondot and J. 

Bourdin, Paris. 

2657. Empromerine Macuines, J. J. Ebneter, Switzerland. 

2659. PREVENTING ACCIDENTS With TurasHina Macuines, W. H. Doughty 

and J. P. Bradley, East Dereham. 

2660, LuBRICATING SHarts, &c., H. Mycr, Vauxhall-walk, London. 

2661. Separation of Sotip and Ficrp Marrers, J. A. Stephan, Madeley. 

2662. Lips for Gas Rerorts, W. P. Wilson, Brockley. 

2063. Uritisine the Heat of Smoke in Stoves, W. RK. Lake, Southampton- 
bufldings, London.—A communication from J. Surmont and C. Sur- 
mont, Lille, France. 

2664. Stencu Traps, W. Wright, Woolwich. 

2665. ARRANGING WATER-WHEELS for Pumpine, &c., J. Adams, Newington, 
London, and A. Watt, Lewisham High-road. 

2666. Boots and Shoes, R. J. McVonnell and T. Forster, Leicester. 

2667. PROPELLING VESSELS, 8. W. Snowden, Kenilworth, Rathgar. 

=e H. J. Griswold, Charterhouse-square, London.—1st July, 

2670. Link Cuains, A. C. Henderson, Southampton-buildings, London.—- 
A communication from A. Glattard, Paris. 

2671. Dress-suspenDerRs, G. Walker, Birmingham. 

2672. BREECH-LOADING SMALL-ARMS, H. Buckley, Birmingham.—A com- 
munication from J. Grainger, Graham's Town, Cape of Good Hope. 

2673. Rotary Enatnes, P. Davies, Mold. 

2674. SIGNALLING APPARATUS, 8. Pitt, Sutton.—A communication from 
G. L. Anders, Boston, U.S. 

2675. Hoppy-Horses, P. Marqua, Cincinnati, U.S. 

2677. TrimminG the Enps of Uanpies, P. Jensen, Chancery-lane, London. 
—A communication from A. E, Lundberg, Stockholm. , 

2678. Cieansinc the Mesnes of Bo.rinc Screens, W. R. Lake, South- 
ampton-buildings, London.—A communication from W. W. Huntley, 
A. P. Holcomb, and A. Heine, Silver Creek, New York. 

2679. Looms for Weavina, T. Sagar, Burnley. 

2680. MetaLtic Bepsteaps, J. b. Rowcliffe, Glossop. 

2681. WatTer-meTeRrs, J. Pickering, Stockton-on-Tees. 

2682. Ewricuine ILLUMINATING Gas, J. Livesey, Victoria-chambers, West- 
minster, and J. Kidd, Eglantine-road, Wandsworth, London. 

2683. Harvestinc Macuiyes, W. R. Lake, Southampton-buildings, Lon- 
don —A ication from 8. Johnston, Brockport, U.S. 

2684. Scarrotpinc, W. R. Lake, Southampton-buildings, London.—a 
communication from D. G. Marzari, Imola, Italy. 

2685. Gas, 8. Holman, Queen Victoria-street, London. 

2686. Feepinc Orenincs of THrasHinc Macutines, C. Middleton, East 

Derehatn. 

2687. — Anma_ and other Sunsrances, J. F. Hoyne, Kingstown, 

Dublin. 

2689. Locomotive Encines, W. Adams, Downs Park-road, Hackney, Lon- 
don, and J. Cleminson, Victoria-stveet, Westminster.— 2nd July, 1879. 
2692. Steam Enciyeés, E. W. Anderson, Washington, U.S.—A-communica- 

tion from W. H. Garlock and R. Cooke, Denison, U.S. 

2693. Pumps, E. W. Anderson, Washington, U.S.— A communication from 
W. H. Garlock and R. Cooke, Denison, U.S. 

2695. Propucine DrainacGE, &c., Pipes, C. Tate, Nottingham. 

2099. Ciips, E. Wilkins and K. Wright, Birmingham. 

2701. Lapres’ Fans, E. Kees, Paris. 

2703. Eyectors, A. C. Henderson, Southampton-buildings, London. —A 
communication from R. G. Pascal, Paris. 

2707. Tension MecHANisM, H. E, Newton, Chancery-lane, London.—A 
communication from P. [. Billaudel, Nouviou-en-Thbiérache, France. 

2711. Brakes, G. L. Morton, High Holborn, London.—3rd July, 1879. 

2713. Uritistnc Motive Power, G. Best, Great Winchester-street, 











London. 
ay. ga for Drepcrrs, W. R. Kinipple, Westminster-chambers, 
mdon. 
2717. Surrt and other Strups, &c., F. Hope, Birmingham. 
2719. LusricaTInc Beartnes, T. H. Thompson, Oldham. 
2721. New CoLougine Matrers, F. de Lalande, Paris. 
2723. PLusHes and Vetvets, R. Shiers, jun., and J. J. Shiers, Oldham. 
2725. Yarn, J. Cayard, Hebden Bridge, Yorkshire. 
2729. Gas SOLDERING Iron witHovUT AIR-BLasT, A. L. Vangel, Vienna. 
2731. PREVENTING SMOKE, T. J. Allen, jun., Millwall, and J. Boes, Cubitt 
Town, London. 
3733. Taps, W. Bartholomew, Albert Embankment, London.—4th July, 


1879. 

2737. ORNAMENTAL TixEs, &c., G. A. Marsden, Cobridge. 

2739. LuBricators, H. J. Haddan, Strand, Loudon.—A communication 
from C. Parshall, Detroit, U.S. 

2741. Knirrinc Macuinery, H. J. Haddan, Strand, London.—A commu- 
nication from J. Schmitt, Coblenz-on-the-Rhine, Germany. 

2743. KeyvLess Watcues, W. H. Read, White-street, Coventry. 

2745. COMMERCIAL Propuction of HyprorLuosiiygcic Actin, G. W. von 
Nawrocki, Berlin.—A communication from A. Zenisek and C. Schmidt, 
Dobrowitz, Bohemia. 

2747. Buckies, A. Le Blanc, Water-street, Liverpool.—A communication 
from A. E. McConnell, New Orleans, U.S. 

2749. Printine Faprics, J. N. Wilson, Flixton. 

2751. Naits having Brass-coverep Heaps, W. H. Richards, Birmingham, 
—ith July, 1879. 

2753. Borries, A. Delcour and J. B. Admant, Paris. 

2755. UMBRELLAS and ParasoLs, T. Bentley, Margate. 

2757. Dryinc Gray, &c., F. W. Scott, Christian-street, Commercial-road 
East, London. 

2759. Supportine the Raits of Raitways, C. Markham, Staveley, near 
Chesterfield, 

2761. Postat EnveLore, W. R. Lake, Southampton-buildings, Londona.— 
A communication from A. Ralu, jun., Paris. 

2763. EMBROIDERING Macuines, J. Waine, Manchester. 

2765. Borties, UO. Stephenson, Wakefield. 

2767. ‘‘ Hanaine ” of Betts, G. W. von Nawrocki, Berlin.—A commwunica- 
tion from G. Schinzel, Rudolstadt, Germany. 

2769. Evecrric Licutine, H. E. Newton, Chancery-lane, London.—A com- 
munication from H. W. Cook, Niederdorf, Austria. 

2771. ArtiriciaL TEETH, G. W. von Nawrocki, Berlin.—A communication 
from R. Telschow, Berlin.—7th July, 1879. 

2773. Seep Daitts, C. T. Burechardt, Mauer-strasse, Berlin.—A commu- 
nication from G. Sommerfeldt, Teicha, Germany. 

2775. Constructine Tension Bars, C. W. Siemens, Queeu Anne’s-gate, 
Westminster. 

2777. Sprine or Exastic Borroms for Beps, T. P. Frost, Oxton. 

2781. ARTIFICIAL ManuRE, 8S. Barnish, Rochdale. 

2783. Raitway Brakes, H. E. Newton, Chancery-lane, London.—-A com- 
munication from O. B. Kendal, Buffalo, U.S., and P. R. Milles, Toronto, 





Canada. 

2785. Ramtway Crossines, J. 8. Williams, Glasgow. 

2787. BLow1ne-orr, &c., WATER from Locomotive Cy.tinpers, W. R. 
Lake, Southampton-buildings. London.-A communication from G. 
Olfenius, Castel, Germany. 

2789. Finn Escapes, A. M. Clark, Chancery-lane, London.—A communi- 
-— from J. R. Winters, Chambersburgh, and P. Rexford, Orange, 


2791. CENTRIFUGAL Crusnine Macuing, T. J. Smith, Fleet-street, Lon- 
don.—A communication from C. D. Goubet, L’le St. Denis, France.— 
—8th July, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2863. Moror Enoings, W. R. Lake, Southampton-buildings, London.—A 
communication from W. P. Wood and W. T. Wood, Washington, U.8.— 
—lith July, 1879. 

2871. RecuLatine the Suppty of Steam, 8. B. Allen, Massachusetts, U.S. 
—A communication from R. K. Huntoon, Massachusetts, U.S.—1l6th 
July, 1879. 

2872. Dyeine Sirk, &c., B. J. B. Mills, Southampton-buildings, London. 
—A comiaunication from I. M. Duchamp and Company, Lyons, France. 
—lith July, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 


2907. SHARPENING Saws, 8. Cook, Bury.—1l5th July, 1876. 

2953. Kngapinc and Mixinc Macwings, P. Pfleiderer, Norwood.—20th 
July, 1876. 

2966. ScouRING, &c., LEATHER Hinks, F. A. Lockwood, Bristol, U.S.—2ls¢ 
July, 1876. 

2917. Carriaces, C. Thorn, Heigham, Norwich.—l7th July, 1876. 

2931. SiGNALLING, E. G. Brewer, Chancery-lane, London.—18th July, 1876. 

2968. SELF-acTING Pump Insector, W. Morgan-Brown, Southampton- 
buildings, London,—2lst July, 1876. 

2913. KeyLess Watcues, H. M. Robottom, Liverpool.—l7th July, 1876. 

2930. AXLE-BOXEs and O1LERs, J. N. Smith, Jersey, U.S.—18th July, 1876. 

2945. RatLway Coup.ines, IT, A. Brockelbank, Cowper’s-court, Cornhill, 
London.—19th July, 1876. 

2956. Dryinc TEXTILE Fasrics, J. Keim, Tharm Alsace, Allemagne.— 
20th July, 1876. 

=. OrcaAN Pipgs or Tunes, E. G. Brewer, Chancery-lane, London.— 26th 
July, 1876. 

2950. Satts of Barium, &c., Kk. W. Wallace, New-road, Battersea Park, 
and C, F. Claus, Great St. Helen’s, London.—19th July, 1876, 

2954. BREAKING SToNEs, &c., C. Chapitel, Paris. —20th July, 1876. 

2971. Coatine MerALs, J. H. Johnson, Lincoln’s-inn-fields, London.—2let 





2652. Evecrric Lamps, C. W. arn albcncek, Anne’s-gate, Westminster. 
—A communication from F. v, H. Berlin. 


July, 1876, 
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Patents on which the Stamp Duty of £100 has been Paid. 


2153. TrREatwent of Woot, W. Paterson, W. A. Sanderson, R. Sanderson, 
and J. Sanderson, Galashiels, N.B.—18th July, 1872. 

2154. Gorrerine, &c., Faprics, C. G. Hill, Nottingham.—18th July, 1872. 

2180. Strrginc Apparatus EmpLoyep in Brewine, &c., P. R. Conron.— 
20th July, 1872. 





Notices of Intention to Proceed with Patents, 


2427. Stans, Panexs, &c., R. G. Powell, Liverpool. 

2428. Reoisrertne Gas, G. Joslin, Colchester. 

=. <1? Burrers, J. W. Howard, Fenchurch-street, London.—19th 

‘une, 1879. 

2455. TRANSFERRING Harr, Xc., from Anrmacs to Fasrics, J. R. Tussaud, 
Marylebone-road, London. 

= dacs and Serrinc Smart WaExE.s, W. Eyre, Sheffield.—20th June, 

879. 

2481. TRawsmitTtinc Power by Etectricity, J. Hopkiuson, Westminster- 
chambers, London. 

2497. TeLePHone TRANSMITTERS, A. Marr, Manchester.—2lst June, 1879. 

2501. Sreev, E. P. Martin, Blaenavon. 

2517. Meratuic Rvors, J. H. Black and J, Marshall, Hampstead.—23rd 
June, 1879. 

2523. Fursaces, J. Hampton, Loughborough.—24th June, 1879. 

2573. Presses, R. Olpherts, Ardee, Louth. 

. TELEGRAPH Apparatus, E. Tyer, Finsbury, London. 
577. Preservinoe Meat, &c.. J. Imray, Southampton-buildings, London. 
—A communication from F. Artimini.—26th June, 1879. 

2649. PLastic Cement, A. Sauvée, Westminster. ~A communication from 
L. E. Jannin 

aan Stoves, Rancss, &c., W. A. Greene, Elizabethport, U.S.—1st July, 





iv. 

2690. Wurrucics, W. R. Lake, Southampton-buildings, London.—A 
communication from H. V. Hartz and D. C. Washington.—2rad July, 
1879. 

2704. Priytinc Macurnery, A. Sauvée, Parliament-street, Westminster. 
—A communication from H. Marinoni. 

2705. Martvers’ Compasses, W. R. Lake, Southampton-buildings, London. 
—A communication from 8. Longfellow.—3rd July, 1879. 

2727. Grixpine, &c., HARDENED MetaL Surraces, H. J. Haddan, Strand, 
London.—A communication from J. H. Gowan and C. Daniel.—ith 
July, 1879. 

973. Stencn Traps and Srreer Guiuies, R. Cardwell, Bradford. —12th 
March, 1879. 

989. Gas, J. Cort, Lower Bland-street, London. 

998. Hosg, E. Pavoux, Queen Victoria-street, London. 

1003. Larnes, R. J. Worth, Stockton-on-Tees. 

1004. Priytinc Macuryvery, J. Cope, Farringdon-road, London.—13th 
March, 1879. 

1006. Burners for Lamps, E. de Meuter, jun., St. Galles, near Brussels. 

1016. Putters for Bursp Corps, 8S. M. Orriss, Cobbold-street, St. 
Margaret’s, Ipswich. 

1020. Gun Carriaces, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from H. Eichwade and E. Eichwade.—1l4th March, 1879. 

1041. ILLUMINATED Siens, R. Jack, Edinburgh. 

1043. Currine and Spiirrine Woop, M. C. Duff, Bermondsey, London. 

1045. Deoporisinc Iron, &c., W. Morgan, E. R. Daniel, and L. Howells, 
Swansea. 

1048. Looms, J. Blakeley, Howden Clough. 

1049. Water Meter, J. G. Wilson, Market-street, Manchester.—A com- 
munication from F. A. Einenkel and C. 0. Milller.—17th March, 1879. 

1055. Merat Tixes, T. H. Rees, Westminsterr Bidge-road, London. 

1056. Ramway Crossincs and Swircues, J. 8. Williams, Southampton- 
buildings, London. 

1057. Pumprne, H. J. Haddan, Strand, London.—A communication from 
E. J. Molera and J. C. Cebrian. 

1060. Pianorortes, J. Brinsmead, Wigmore-street, Cavendish-square, 
London. 

1061. Measurtne Distances, E. E. Scott, Marlborough-road, Lee. 

1065. HamMervess Guys, M. W. Parsons, Brownsover. 

1066. DREss-SUSPENDERS, W. A. Bancroft and W. J. Bancroft, Birming- 


1067. Cranes, J. Shanks and J. G. Lyon, Arbroath. 

1070. ExTractine Tannry, W. A. Barlow, St. Paul's-churchyard, London. 
—18th March, 1879. 

1080. MuLTIPLE FurRow Piovoens, J. C. Richardson, Slough. 

1082. Ramtway Routine Stock, F. A. Mills, Waterford, Ireland. 

1083. Paper Bac Macurnery, H. H. Moeller, Flensburg, Prussia. 

1089. Preparation of Rerracroxy MATERIALS, 8. Pitt, Sutton, Surrey.— 
A communication from H. Harmet. 

1093. PLuccinc Martine and ‘other Bor_er Tunes, R. Linsley, Kingston- 
upon-Hull. 

1094. Macutvery for Srockine Hives, &c., R. Middleton, Leeds. 

1097. ATTACHMENTs to GasBuRNERS. F. J. Harrison, Crescent-street, Not- 
ting-hill, London. 

1101. ALLow1nc the Escare of Warer from Pires, 8. Pitt, Sutton, Surrey. 
—aA communication from C. de Nottbeck.—19th March, 1879. 

1107. Cocks and Va.tves, B. Rhodes, Bow-road, London. 

1108. Buckies for Haryess, &c., J. Imray, Southampton-buildings, Lon- 
don.—A communication from A. Engstrém. 

= ae. H. J. Haddan, Strand, London.—A communication from H. 

atkeys. 

1114. Treatine Skins, J. Baird, sen., Edinburgh. 

1115. Topacco Piper, E. Watson, Myddleton-square, London. 

1116. Hot-arr Enorves, W. R. Lake, Southampton-buildings, London.— 
A communication from H. W. Sherrill. 

1125. WHEEL Geartne, W. R. Lake, Southampton-buildings, London.—A 
communication from G. Marzari.—20th March, 1879. 

1133. ConpuctinG Liquips, B. Goddard, Southport. 

1134. BuTTon-HOLE FLOWER-HOLDERS, A. Porter, Maidstone. 

1135. Marxrxe Marcu Spiiyts, &c., J. C. Mewburn, Fleet-street, London. 
—A communication from J. G. Pernet-Jouffroy. 

1141, Breecu-Loapivc Fire-arms, J. Rigby, Suffolk-street, Dublin, and 
T. Bissell, Rotherhithe, London.—2lst March, 1879. 

1146. SHEeLirc Corres, A. Duvall, Bayswater, London. 

1149. Tuses, H. J. Allison, Southampton-buildings, London.—A commu- 
nication from A. Algoever. 

1151. Portroiso Covers, F. Walton. — 22nd March, 1879. 

1174. SuRFaceE-TEsTING Apparatus, W. R. Lake, Soushampton-buildings, 
London.—A communication from J. Thompson.—24th March, 1879. 

1178. Steer, J. T. King, Liverpool—A communication from Ogden 
Bolton. 

1182. Protectinc Iron, D. Clerk and ©. A. Fawsitt, Glasgow. 

1183. Covertnc the Lenses of Prorocrapuic Apparatus, J. B. Spurge 
and J. Whitcher, South-street, Romford. 

118%. Mov.pine, J. McFarlane, Glasgow. 

1190. Frp for the Uprer Masts of Yacuts, &c., G. Allix, Southampton. — 
26th March, 1879. 

1200. Compressinc Arr, W. H. Northcott, Old Broad-street, London.— 
—26th March, 1879. 

1217. Woven Fasrics, A. Topp, Farnworth. 

1221. Sueer Suears, T. Myers and J. Duce, Sheffield.—27th March, 1879. 

1231. Lockine Rattway Doors, E. A. Tappenden, Ashford. 

1247. Streerinc Encrvygs, J. B. Scott, Pollockshields, N.B. 

1248. Recu.atine the Speep of Marine and other Steam Enornes, B. 
Hunt, Serle-street, Lincoln’s-inn-fields, London.—A communication 
from C. C. Jenkins and C. B. Lee. 

1249. Baxrnc Powpers, G. E. Davis, Heaton Moor.—28th March, 1879. 

1276. Crosers, C. Kesseler, Mohrenstrasse, Berlin.—A communication 
from R. Westphal.—31st March, 1879. 

1294. Locks and Keys, W. R. Comings, New Broad-street, London.—A 
communication from H. E. Russell.—1st April, 1879. 

1314. Frinces, N. Vinall and G. Twentyman, Liverpool.—2nd April, 
1879. 

1322. Convertinc Srrikinc CLocks inte Cuimme Cxiocks, A. L. Cornu, 
Benuett-street, London.—3rd April, 1879. 

1334. CompinaTion of MrneraL and VEGETABLE Supstances, B. Rhodes, 
Bow, London. 

1339. MepicamentaL, &c., Toy, A. C. Noblet, Boulevard Saint Denis, 
Paris.—4th April, 1879. 

1577. Eximmsatinc Puospnorus, F. T. Reade, King’s Bench - walk, 
Temple, London.—22ad March, 1879. 

1603. TurNTaBLes, H. Bridgwater, Watford.—23rd April, 1879. 

1681, Ramway Sieerers, J. Horton, Philadelphia, Pennsylvania, U.S.— 
—29th April, 1879. 

1751. Hammers for Betis, A. P. Moore, G. Holmes, and H. A. 0. Mac- 
kenzie, Harleston.—3rd May, 1879. 

1772. Pranorortes, J. C. Mewburn, Fleet-street, London.—A communi- 
cation from E. Kaps.—ith May, 1879. 

1797. Kyrrrinc Macutnes, W. L. Wise, Whitehall-place, London.—A com- 
munication from Messrs. Laue and Timaeus.—6th May, 1879. 

1836. Mixers’ Sarery Lamps, J. D. Shakespear, Barons-court, London.— 
8ti. May, 1879. 

1850. Currers or Snears, R. C. Fletcher, Rectory, Tarleton.—9th May, 
1879. 


2056. Water Meters, A. Hancock and H. 8. Heath, Euston-road, 
London.—23rd May, 1879. 

2140. Wurevep Venice, R. R. Gubbins, Wolverhampton. 

2145. Grinpinc the Docror Biapes in Catico Pristinc Macuines, C. 
Kesseler, Mohranstrasse, Berlin.—A communication from L. Seiffert.— 
26th May, 1879. 

2167. BepsTeaps, T. Wilson, Birmingham—3lst May, 1879. 








2242. Looms. E. Knowles and J. Whyte, Gomersal, and H. Harrison, 
Blackburn—6th June, 1879. 

2259. ScreeNtNG Grain, 8. Handscombe and J. Greig, Melbourne, near 
Royston.—7th June, 1879. 

2282. Inon and Steer Forarnas, G. Ratliffe, Liverpool. 

2305. Recutatine Gas Taps, J. C. Ainsworth, Bury, and R. K. Roberts, 
Tottington.—1- th June, 1879. 

2309. Weavine, W. L. Ellis and 8. A. Ellis, Dudley Hill.—11th June, 1879. 

2325. Printinc from Srencits, W. H. Thomas, New Cross.—12th June, 


1879. 

2558. Suups, &c., J. C. Browne, Leadenhall-street, London.—l4th June, 
1879. 

2381. Rerort Lip Fasrentnos, W. Downing, G. J. Smith, and W. Romans, 
Sheflicld—16th June, 1879. 

2470. Bits for Horses, Baron E. L. A. G. V. Smissne, Covent-garden 
Hotel, London.— Partly a communication from A. de Witkowsky.—20th 
June, 1879. 

2476. Tricycves, 8. Davis, Brighton.—2lst June, 1879. 

2533. Makino Bricks, J. Briggs, Leeds. 

2536. TreEaTinc GuN Corroy, H. ‘Trotman, Euston-road, London.—24th 
June, 1879. 

2541. Boots, O. T. Jones, Port Dinorwic. 

2551. GRAIN - SORTING Macuine, C. Pellenz, Manderscheid, Rhenish 
Prussia.—25th June, 1879. 

2561. Sreepinc VecetaB_e Supstances, G. Rydill, Grove House, Dews- 
bury.—26th June, 1879. 

2591. Cream, H. J. Haddan, Strand, London.—A communication from 
W. Cooley. ‘ 

2599. Treatment of Sewace, H. Chamberlain, Barnsley.—27th June, 

79. 


1879. 

2623. ApsusTaBLE Lock SprnpLe and Kwons, T. H. P. Dennis, Chelms- 
ford.—28th June, 1879. 

2628. Stoprertne Borries, E. W. Grimwade, Bishopsgate-street Within, 
London.—A communication from L. Le B. Mount. 

2643. Suutrers, J. 8S. Maryon, Highgate-hill, London.—30th June, 1879. 

2652. Execrric Lamps, C. W. Siemens, Queen Anne’s-gate, Westminster. 
—A communication from F. von H. Alteneck 

2662. Covers for Gas Retorts, W. P. Wilson, Brockley.—lst July, 1879. 

2674. StenaLiine, 8. Pitt, Sutton.— A communication from G. L. 
Anders. 

2682. Enricaine ItLumiNatine Gas, J. Livesey, Victoria-chambers, West- 
minster, and J. Kidd, Wandsworth.—2nd July, 1879. 

2713. Uritistyc Motive Power, G. Best, Great Winchester-street, 
London. 

2723. Piusnes and Vetvets, R. Shiers, jun., and J. J. Shiers, Oldham.— 
4th July, 1879. 

2757. Dryinc Grain, F. W. Scott, Christian-street, Commercial-road 
East, London. 

2863. Moror Enatves, W. R. Lake, Southampton-buildings, London.—A 
communication from W. P. Wood and W. T. Wood.—l4th July, 1879. 


All persons ha’ an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
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3260. Apparatus FoR WarmMinc Buitpines, R. Tebbs. — Dated 13th 
September, 1878.—( Not proceeded with.) 2d. 

The apparatus consists of a vertical casing closed at both ends. 
Through this casing, which is filled with water, a series of air tubes, open 
at both ends, is carried, and one of these tubes forms a flue or chimney 
when gas or oil is employed. The upper end of the casing communicates 
with a honzontal pipe extending across the top of the same, and leading 
to a vertical pipe outside the casing, which latter pipe communicates at 
its lower end with the lower part of the casing. Thus when the stove is 
lighted the water rises in the casing and circulates through the horizontal 
pipe and vertical pipe back again to the lower part of the casing. 

3836. Macurvery ror Compine Finrovs Susstances, W. Clark.—Dated 
28th September, 1878.—(A communicatwn.) 1s. 

This relates to improvements upon patents dated 13th Jan. and 29th 
Nov., 1877, and 24th April, 1878, and consists in the employment of a 
differential motion instead of a crank shaft for giving the movement of 
translation to the nipper by which the web is parted asunder, whereby 
the movements of the nipper are capable of being varied, and the combs 
acting on the tail and front ends of the web operated under different 
conditions of time. A novel arrangement in connection with the use of 
a cylindrical comb consists in coupling the comb cylinder with its 
cleaning brush or brushes, and in causing the brush or brushes to 
accompany the comb drum in its movement of translation towards and 
from the front end of the web to be combed. 

4201. FricrionaL Screw GEARING AND APPARATUS FOR DRAWING, 
Rouse, &c., Wires, Bars, anp Tuses, J. Robertson.—Dated 22nd 
October, 1878. 1s. 6d. 

This consists, First, in drawing, straightening, and smoothing wires, 
rods, bars, and tubes by rolls and level discs in a revolving housing, such 
rolls and level discs having motion transmitted to them by frictional 
contact on or with the objects they operate upon all. Secondly, drawing 
and smoothing wires, rods, and tubes by dies, to which a revolving or 
cross surface motion is given when the article operated upon has imparted 
to it a longitudinal motion only. 

4870. APPARATUS FoR THE Manuracture or Iron AND Sreew, J. 
Hollway.— Dated 30th October, 1878. 8d. 

This is a modification of the Bessemer converter, and consists in pro- 
viding two tuyere hearths which can alternately be brought underneath 
the metal by partial revolutions of the vessel. The position of the vessel for 
the introduction of the metal is with the two hearths in a horizontal line 
and the opening to admit the metal below them, and to which position it 
can be returned in order, after oxidation, to allow the slag to separate 
from the metal. The position during oxidation or carburisation is with 
the two hearths in a perpendicular line, either one being uppermost. 
The vessel can also be turned with the hearths in a horizontal position 
and the opening above them, air and gases being introduced through the 
tuyeres above the surface of the metal, for reheating by combustion of 
the gases, or for cooling and refining the metal by means of the currents 
of air. 

4392. Coverine Fiat Roors, FE. Aldis.— Dated 81st October, 1878. 4d. 

Instead of rafters joists are laid on the wall plate, and on them are 
fixed battens at the proper distances apart to receive quarries to form 
the covering. Plain quarriesare laid in two thicknesses, the upper course 
covering the joints of the lower course to which it is cemented. The 
joints of the upper course are filled in with cement, after which a coat of 
silicate wash or any other suitable material renders it waterproof. 
4479. Seats ror Savinc Lire on Boarp Sup, 7. Greenwood and E£. 

Groom.—Dated 6th November, 1878. 6d. 

An X frame, joined at the upper ends by a piece of carpet to form the 
seat, has the inner part formed with air-tight compartments, and ropes 
are fixed to the outer frame, in order to enable the seat, when folded up, 
to be attached to the wearer and support him in water. A back is 
hinged to the outer frame and folds over it when not in use as a seat. 
4484. MarsHa.iine anp Sauntine Raitway Trains, &c., 8. Chapinan. 

—Dated 6th November, 1878. 6d. 

A marshalling and oe leads from and to the ordinary line so 
that trains may have truc! ttached to or detached therefrom, or for 
shunting and forming trains. A number of sidings lead from this line. 
Parallel with, but outside this line, is a platform trom which the points 
are worked, and outside the platform and el with it is a special 
line to connect at each end with the and sorting line. 








46508. Lirnocrapnic anp Letrer-press Printing Macuines, G. Mann 
and C. Pollard.— Dated 7th November, 1878. 6d. 

The sheets after being printed are taken from the impression roller at 
the front of the machine, and placed printed side upwards on a 4 
For this purpose horizontal slides are placed over the front part of the 
machine and carry automatic ppers in a parallel direction over the 
roller and directly opposite the front of it. © grippers, when moved 
forward by the slides, grip the sheet at the termination of each complete 
revolution of cylinder, and then with the sheet moves back with the 
slides and drops the sheet on a board. The grippers are actuated to 
seize the sheet by a finger on the cylinder, and to release it by a tappet 
fixed on the end of the sliding parallel motion. 

4580. Fasreninos ror Doors, Winpows, &c., H. Hancock.—Dated 12th 
November, 1878.—( Void.) 2d. 

The handle of the lock is fitted with a slotch plate, which, by turning 
the handle, is made to cover the keyhole, so as to prevent the picking of 
the lock. A separate keyhole is made fin the door, in coder be fix the 
slotch plate, or to cause it to recede and enable the door to be opened. 
4618. Brass Musica Winp Instruments, D. J. Blaikley.—Dated 14th 

November, 1878. 6d. 

In instruments in which three piston valves are employed for the pur- 
pose of producing the chromatic scale, the tubing connected with the 
third valve is passed through the first and second valves in such a way 
that when the third valve is pressed down the vibrating column of air 
passes thruugh passages in the first and second valves, in addition to the 
two ages in the third valve, as used in the ordinary arrangement. 
For the purpose of bringing additional tubing into action in connection 
with the first and second valve, as required for correct intonation, when 
they are either or both used in combination with the third, two air 
passages are added to each of these valves, and in connection with each 
a of passages is a loop or circuit of tube of the required length, which 

added to the effective length of the instrument only when the third 
valve is used in connection with the others. Such additional tubing 
compensates for the lowering of the pitch of the instrument due to the 
pressing down of the third valve. 


4663. Macuinery ror Ercuinc CopreR AND OTHER CYLINDERS FOR 
Cauico Pristine, J. Bdmondson.— Dated 16th November, 1878. 10d. 

For reducing the pattern previously enlarged by the ordinary process 
and tracing it on a zinc or other plate previously coated with resist var- 
nish, a tracing point is traversed over the enlarged pattern, and such 
motion is transmitted toa diamond tracer at the opposite end of the 
machine. After having been reduced to the extent required by travelling 
carriages actuated by metal bands ponies over pulleys of different dia- 
meters, the diamond tracer makes the pattern on the zine plate, which 
is then etched and ready to be transferred to the pen hh machine. 
This machine is an improved form of the machine described in patent No. 
1033, dated 8th April, 1870, and No. 1828, dated 12th July, 1871, and con- 
sists of placing the large diminution pulleys below the travelling bars, 
thus reducing the height of the hb and obtaining space for a ~_o 
cylinder. The diamond tools are supported on a bar connected by 
trunnions to the ordinary diamond bar, at one or both ends of which is a 
cross piece, which when acted on by the treadle lifts all the diamond tools 
off the cylinder. Two diamond holders act one on the top and the other 
below the cylinder. An Se may d pulley is employed to increase or 
reduce the motion of the tool bar, and right and left-handed screws open 
or close the bars carrying the tool bars. The mandril is supported at each 
end on a segment vibrating from a centre, and anti-friction rollers prevent 
the mandril moving laterally. 

4712. Cannon-pase, F. Deisenhammer and T. Brevina.—Dated 20th 
November, 1878. 6d. 

A base-plate or disc of iron or steel having in its centre a tenon or cone, 
is fixed to the bottom of the vessel or fort, and on it is placed an upper 
turn plate or dise with a central cavity to receive the tenon, so that it 
can turn in either direction. The guides consist of two flat frames fixed 
to the turn plate and held together by bolts These frames have attached 
to them segmental slotted guides firmly connected together by a distance 
piece, the slots forming the recoil track. The movable portion is further 
supported by uprights, bifurcated at their lower extremities so as to 
embrace and carry rollers capable of travelling along a curved guide rail. 
The gun is without trunnions and is carried at a point between its two 
extremities by a strap fitted with a roller, along which the = moves 
during its recoil and return, and the breech end of the gun an ear 
carrying rollers adapted to the curved slots in the slotted guides, which 
they traverse when the recoil and the return takes place. The gun is 
elevated by an endless screw or worm operated by a hand wheel and 
gearing with a toothed wheel on a shaft, at the extremity of which are 
two toothed wheels, which engage with toothed segments forming part 
of the strap. 

4718. Srrivc Motors ror Workino Sewino Macnines, &c., G. W. vo 
Nawrocki.—Dated 20th November, 1878.—(A communication.) 6d. 

Two helical springs are used, one placed turn by turn inside the other 
and both fastened at one end to the shaft in the centre of the drum 
enclosing the springs, and at the other end to the drum, the outer spring 
being attached thereto so as to have a small sliding motion on the inner 
spring. A spur wheel on this shaft transmits motion to the sewin 
machine, and a second wheel on the end of the shaft gears with a whee 
actuated by a second spring. The latter is wound by means of a hand 
wheel and suitable gearing, and at the same time winds the first spring. 
4721. Tramways, H. T. McNeale.—Dated 20th November, 1878. 6d. 

Plates with spikes are used to fix the rails to the sleepers, and also for 
connecting their ends together. Spikes at the upper part of the plate 
enter holes in the ends of the rails and penetrate into the sleeper, whilst 
spikes at the lower part enter the sleeper. A plate is placed on either 
side of the rail, and the two are connected together by a bolt passing 
through the sleeper. 

4723. Apparatus ror Sirtinc Cixpexs, &e., J. 1. Taylor.—Dated 20th 
November, 1878. 6d. 

A cylindrical casing covered with wire mesh is caused to revolve and 

sift the contents, which are introduced at the top through a sliding door 
rated by a lever and toothed gearing, so as to regulate the discharge 

therefrom as required. 

4725. Cuarr axp TreapLe Mecuayism ror Macutnes, A. M. Clark.— 
Dated 20th November, 1878.—-(A communication.) 6d. 

The chair is pivotted and arranged upon springs so that it is capable of 
a compound vibratory movement, which adapts it to the movement of the 
operator, and such movement is utilised by connecting with the chair a 
pendant lever frame projecting from and rigidly attached to the chair, 
which frame converts the movement of the chair into a reciprocating 
movement of the treadle through a connecting rod, and operates in con- 
junction with the natural foot movement upon the treadle. 

4726. Ostatnine CoLourinG Matrers ror Dyetne AND Printine, J. P. 
Griess.— Dated 20th November, 1878. 4d. 

The colouring matters are obtained by the action of phenols or their 
substitution compounds, upon the diazo compounds of phenolic ethers or 
their substitution products. 

4727. Rotary Encives, Pumps, BLowers, AND MeteERS, G. Lowry.— Dated 
2lst November, 1878. 6d. 

A cylindrical casing is formed with passages to convey the fluid to and 
from the —— and fitted with end plates, in which a central shaft 
revolves. This shaft carries a crank which fits in a drum, the semi- 
diameter of which, plus the radius of the crank, is equal to the semi- 
diameter of the cylindrical casing, so that as the crank revolves some 
part of the periphery of the drum always touches the interior of the 
casing, and the two ends of the drum work in contact with the ends of 
the casing. The drum, which acts as a piston, does not rotate, being pre- 
vented by a partition secured to and projecting from the interior of the 
casing towards its axis, and extending «cross the casing parallel to its 
axis and into a slot extending across the drum. 


4728. Apparatus FoR THE SuppLy or HiGu-pressuRE] HyDRANTS OR 
Stanp Pires, J. H. Greathead and M. D. Martindale. — Dated 2lat 
November, 1878. 6d. 

A small system of small pipes is employed, and each charged with 
water at a high pressure from an elevated cistern. A nozzle is intro- 
duced from one of these pipes into the hydrant stand pipe. By causing 
a jet of the high-pressure fluid to issue from the nozzle into the current 
of low-pressure fluid furnished by the main the velocity of the latter is 
—* , and the combined jet may be employed to command the height 

es 

4729. Construction or Iron on Street Vesseis, W. Bell.—Dated 21st 
November, 1878. 6d. 

Angles or Z longitudinals are employed equal in sectional area to that 
required for the transverse frames, and are carried fore and aft, square, 
or nearly so, to a vertical section at any point. The butt straps of the 
shell plating are of T iron for double and angle iron for single rivetting. 
The keel and garboard strakes are of ordinary construction or made of 
iron, the flange representing the keel being of suitable area for taking the 
blocks in doc ing, and the garboard flanges being of the same section 
area as the adjacent strake of plating. 

4731. Storprers ror Borries, H. Barrett and J. Bailey.—Dated 21st 
November, 1878. 4d. 

The body of the stopper is of hard india-rubber and the outside washer 
of soft india-rubber, the two being vulcanised in union in the process of 
manufacture, so as to produce a stopper with a body and a soft 
washer in one piece complete. 

4732. Macninery ror CULTIVATING AND CLEANING LanpD, J. B. Higgs.— 
Dated 21st November, 1878. 5 

At the fore end of the machine is a roller equal to the width of the 
machine, whose axis works in bea’ on the under side of the frame. 
The roller has spikes which grip the land, and on each end is a disc with 
a sharp edge which makes incisions in the land as the machine travels. 
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Behind the roller is a ploughshare which raises soil on to a platform con- 
sisting of a series of bars, over which passes an endless band with spikes 
= weeds to the back of the platform, leaving the soil to fall 
through the bars. 

478338. Fire Escapes, A. B. Houghton.—Dated 21st November, 1878.—{ Not 
proceeded with.) 2d. 

A platform is moved up or down a vertical standard by means of a 
chain and windlass, and the standard is fitted to turn on a circular base 
plate. 

4734. Hicu Sperp anp Rotary Motors, M. Pratt.—Dated 21st Novem- 
ber, 1878. 6d. 

The crank shaft is employed to form valves for the exit and exhaust of 
steam, and may be either stationary—in which case the cylinder casting 
revolves round the shaft—or may revolve in suitable bearings. 

4736. Srop Mecuanism ror Organs, A. Hildebvandt.—Dated 21st Novem- 
ber, 1878.—(A communication.)—( Not proceeded with) 2d. 

For each stop a roller runs through the instrument from end to end, 
and has hinged to it as many wedges, bolsters, or intermediate keys as 
there are notes in the stop. The drawbar of the stop causes the roller to 
make part of a revolution by which the wedges are placed under the 
gl fingers of the connecting pieces, which are attached to all the 

eys, each connecting piece being branched out into as many fingers as 
there are stops. 

4737. Manuracrure or Satts or Sopa, A Cahen.—Dated 21st November, 
1878.—(A communication.) 6d. 

Chloride of sodium is placed in a sheet iron vessel into which a tube 
introduces water at the bottom. This vessel is placed in a larger vessel 
into which the contents flow, and when the level is the same in both the 
water is turned off by means of a float. The second vessel communicates 
with a third, by which the solution of chloride of sodium is introduced 
into a receiver and is saturated with ammoniacal gas. The mixture thus 
obtained is saturated with carbonic acid, and forms bicarbonate of soda 
insoluble in the presence of soluble hydro-chlorate of i 
4739. Setr-actinc Mues orn Twiners, J. Suthers and C. Wild.—Dated 

22nd November, 1878. 6d 

A ved pulley is mounted on the nut carried by the screw of the 
radial arm, and the chain from the winding on “scroll” passes over the 
nut down the arm, and is confined close to the axis of the radial arm by 
a pulley on a bracket attached to the framing, then the end of the chain 
is secured to a bracket attached to the floor. On an arm on the shaper 
rail is a pulley which moves with the “ shaper,” and when the bottom of 
the cop is formed, this pulley comes against the chain between the 
bracket, tc which it is secured, and the axis of the radial arm, and causes 
it to bend or take a loop form, and this takes up the chain as the cop 
binds to the required extent, and modifies the winding on as the chain 
is withdrawn from, and thus acts upon a smaller part of the winding-on 
scroll” to which it is attached. 

4740. Farrics Propucep on Bosstn Net, or Twist Lace MAcurnes, J: 
and G. Archer and F. Draper.—Dated 22nd November, 1878.—( Not pro- 
ceeded with.) 2d. 

Instead of arranging the bars to cause the threads they carry to produce 
the fancy edges close to each other linked together by a draw thread, 
taney are arranged so that the threads they carry produce the fancy edges 
as far asunder as the length of the fringe tobe produced on either or 
both edges. The fringe is made by placing the bars carrying the threads 
in the centre of the bars which carry the threads to produce the bands 
and fancy edges, or the edges of insertions. 

4741. Spoor orn Ree. ror Sewinc Macutne Suvttries, J. and J. W. 
Sykes.— Dated 22nd November, 1878.—(Not proceeded with) 2d. 

The spool or reel is punched in one piece from solid material, or cast in 
one piece in glass or metal. 

4742. Raitway SigNatirne Apparatus, C. F. Cooke.—Dated 22nd Novem- 
ber, 1878. 6d. 

In order to automatically allow for contraction or expansion of the 
signal wires, a standard is employed carrying an axle with a slotted arm 
in which a weight slides by the expansion or contraction of the wire, 
which is carried round the weight and attached to the upper portion of 
the slotted arm. The lever in the signal cabin is connected by a chain 
and pulley or a lever, with the axle carrying the slotted arm. A lever 
with a counterbalance weight is attached to the axle on the opposite side 
tojthe slotted arm. 

4743. Supr.yine Furnaces witn Fvet, &c., J. and J. BE. Newton, —Dated 
22nd November, 1878. 6d. 

Coal sufficient!y small to be dtlivered into and distributed in the fur- 
nace by a blast of heated air is delivered on to a plate, from whence it is 
blown into the furnace by the air blast, which E formed by a fan and 
heated by passing through tubes in the flues of the furnace. 

4744. Raimtway Covp.inos, J. C. Mewburn.—Dated 22nd November, 1878. 
—(A communication.) 6d. 

The coupling consists of a hook on the end of a bar, part of which is 
screw threaded, and carries a nut bearing against a spiral spring, and 
passing freely into a bevel wheel. This wheel gears with a second bevel 
wheel, to which a spur wheel is attached, and gears with a pinion whose 
shaft projects on either side of the carriage, and carries a handle. By 
turning either handle the gearing causes the hook bar to advance or 

e. On the outer end of the hook bar is hinged a jointed link, whose 
inner end is toothed, and gears with a sector on a rod projecting on 
either side of the carriage, and fitted with handles. By turning either 
handle the link is moved in or out of gear with the hook of the next 
carriage. 

4745. Corkscrew, J. H. Trinder.—Dated 22nd November, 1878.—(Not 
proceeded with.) 2d. 

A cap fits over the cork, and an ordinary corkscrew is screwed into the 
cork, which is then pulled upwards by pressing on the outer end of a 
lever pivotted to the cap, and whose inner end engages with the cross- 
bar of the corkscrew. 

4746. Ramway Cuarrs, I. Farstenhagen.—Dated 22nd November, 1878.— 
(Not proceeded with.) 2d. 

The chairs having flanges on the sole plates, which fit crossways of the 
sleeper, and the chair is . ecured by bolts passing through the flanges and 
sleeper. To secure rails their ends are made with longitudinal holes 
per at the ends, and fitting over a block cast between the sides of the 
chair. 





4747. Raitway Cuatrs, F. Barnes.—Dated 22nd November, 1878. 6d. 

The chairs have jaws on opposite sides thereof, but not facing each 
other, and are shaped and situated in such a manner in relation to each 
other, so that they have to be placed in an inclined position in relation 
to the rail in order that the latter may be dropped between the jaws, 
when it is secured by turning the chair at right angles to the rail, and 
spiking it in position to the sleeper. 

4748. Srorrerino Borrves, &c., C. F. Wood.—Dated 22nd November, 1878. 
Not proceeded with.) 2d. 

A T-headed bolt carrics on its stem an i ularly shaped collar, and 
above this an india-rubber washer. The bottle is formed with an internal 
projection against which the collar rests, and a flange against which the 
washer presses when the stopper is tightened in the bottle neck. 

4749. Compinep Necktie AND Cap, G. W. von Nawrocki.—Dated 22nd 
November, 1878.—(A weer wemen mene Moe proceeded with.) 2d. 

The article is shaped so that when folded it can be used as a necktie, 
and when opened out as a peakless cap, Glengarry shape. 

4750. Locks, G. W. von Nawrocki.—Dated 22nd November, 1878.—(A com- 
munication.) 6d. 

Safety locks having several stoppers placed within a recess in the bolt, 
80 that the stoppers have to be moved fn a direction rectangular to the 
travel of the bolt, before the latter can be moved, are made with a bolt 

operated by a flat or round key and provided with stoppers in com- 
bination with a catch, so that the bolt as well as the catch can be moved 
from either side by the key ; the catch being also made so as to open and 
shut from the inside without the use of a key. The catch has an inclined 
face whereby it is caught by the lock plate when the door is shut by a 
violent push. If the door is secured by the bolt the catch cannot be 
r , a suitable proj on the bolt preventing this. 
47651. Axe Beartnas, F. Wirth.—Dated 22nd November, 1878.—(A com- 

oper | Not proceeded with.) 2d. 

The weight of the is carried on a friction wheel, hung in a 
split spring, and having an axle on each side of the spring. The wheel 
has a rounded edge fitting into a groove in the axle of the main wheels, 
the ordinary axle bearings serving only to guide the axle, and not to 
carry the weight as ordinarily. 

4752. Horsesnor Fasreninos, H. J. Haddan.—Dated 22nd November, 
1878.—(A communication.) 2d. 

The nail or fastener is tapered from back to front, the point is bent to 

a peculiar curve, and is also barbed, or rather shouldered. 


4758. his Se By & B. Crompton.—Dated 22nd November, 1878.—{ Not 
with.) 2d. ™ 


The valve plates of sluice valves are formed at the centre with a screw 
thread to receive a screw on a cylinder Sa to revolve in tubular 
projections from a crosshead held in position on statio guides in the 
valve chamber. The cylinders have teeth gearing with screws, on 
oon oy wiheh the out of pe aries oe fitted — pin’ 4 
an w ma’ sepurat or together operated from the 
extetlor ¢ of the valve gobaber, c “s 
a AnD TrAMways, W. R. Rowan.—Dated 22nd November, 

The sleeper consists of a metal plate bent or corrugated so as to have 
some portions higher than others. The higher portions are slotted longi- 
tudinally to ve a web projecting down from the rail head and rest 
upon the lower portions of the sleeper. The web is gripped in the slot 
by bending upwards the edges of the slot. 


rey 








e706. neuer or Copper Ores, 7’. H. Cobley.—Dated 22nd November, 
1878. 


This consists, First, in converting cupreous pyrites by calcination into 
proto-sulphide. §& dly, in oi ng solutions containing sulphate of 
copper by calcination, so as suitable for copper by 
electricity. Thirdly, checking polarisation during the electric deposition 
by introducing sulphurous acid fumes, carbonic oxide or panes products 
of combustion. Fourthly, maintaining the strength of the depositing 
solution by feeding it with oxide or carbonate of copper. Fifthly, con- 
centrating carbonate of copper ore, and facilitating: se: of the 
gangue by roasting and trituration in water. athe, converting copper 
carbonate or concentrated oxide into sulphate, suitable for electrical 
deposition by roasting with sulphur or sulphide and lixiviation. Seventhly, 
treating the sulph acid fumes by the electric current for the produc- 
tion of sulphuric 2 acid and sulphur. 

4'756. Compounp Lenses, G. W. von Nawrocki.—Dated 22nd November, 
1878.—(A communication.) 6d. 

The proportion of the focal lengths of the two double lenses are altered 
in comparison to each other, but in particular by the alteration of form 
of the back compound lens, which, instead of consisting of two lenses 
with unequally curved inner surfaces separated by a ring, consist of two 
lenses whose inner surfaces have the same curvature, and which can, 
therefore, be joined together by a transparent cement like the front 


enses, 
4757. Batioons, W. Jackson.—Dated 22nd November, 1878. 6d. 

A screw for propelling the balloon is mounted on a shaft, ng a 
pulley driven by bands from a pulley on a crank shaft driven e feet 
or other suitable means. This shaft also drives vanes for s ng, & 
screw propeller for raising or on the balloon, and another pro- 
peller for giving motion to the car when it is in water. 

4'758. Apparatus ror WARMING AND Heatine, 7. C. Olney.—Dated 22nd 
November, 1878.—(Not proceeded with.) 2d. 

A burner is employed isting of a chamber, in which is a central 
hole for the tube supplying the gas. The combined gas and air pass 
through an annular opening between metallic surfaces and is ignited. A 
boiler is placed above the burner and consists of a vertical case and two 
#ets of tubes, the small inner ones for carrying off the products of com- 
bustion, and the outer and larger tubes are open below and partially 
closed above, and serve to increase the heating surface. 

4'759. AccumuLarTors anp Hypravutic Cyiinpers, &. B. Ellington.— 
Dated 22nd November, 1878. 4d. 

In accumulators or hydraulic cylinders which are supported upon their 
lowest extremities, such part is made to telescope into the base plate 
upon which the cylinder rests, so as to avoid a flange at the junction. 

he end is also cast in one piece with the cylinder, and a socket is made 
in the base plate to receive it, 

4760. Gas Motors, G. Duncan and W. A. and G. A. Wilson.—Dated 22nd 
November, 1878.—(Not proceeded with.) 2d, 

The engine consists of a cylinder in which the combustion of the gas 
takes place, and a pump operated from the crank shaft, and into which 
the gas is drawn and then compressed. The compressed gas into 
the working cylinder by means of automatically operated cocks. 

4761. Heatine Apparatus, R. R. Gibbs. —Dated 22nd November, 1878. 6d. 

The stove is open at the lower end, and a cylindrical or spherical 
bottom piece is arranged so as to work on an axis beneath the opening. 
Part of this piece is perforated ,and forms firebars, the other part being 
solid, so that by adjusting the position of the movable bottom the 
amount of draught allowed to pass through the furnace is ited. 
Insulators of porcelain and of a semi-cylindrical form are fitted with 
flanges and used to enclose hot water pipes where they pass through 
inflammable partitions or the like. 

4762. APPARATUS FoR GENERATING AND MEASURING ELECTRIC CURRENTS, 
J. T. Sprague.—Dated 22nd November, 1878. L 

In one type of machine the polar ends of the induced system are 
caused to pass across the ends or sides of the magnets of the inducing 
system, or between two opposite poles of this system, the cur- 
rents being due wholly to the magnetising and demagnetising 
of the cores of the induced system. The cores are made of sheet 
iron wound up into a helix, with all its turns insulated, and this 
iron coil is made to form part of the electric circuit. Such cores or 
electro-magnets may consist of a single sheet extending over the whole 
length, or of several parallel sheets, connected electrically, so.as to cause 
the current to pass in one direction throughout, either by means of discs 
at the ends or intervals, or by a central rod, with or without terminal 
dises or pole pieces, or they may consist of a coil of insulated iron wire. 
This core pat» conductor may either constitute the whole electro-magnet 
or be further continued in the ordinary way into a copper wire coiled in 
the same direction. The ends of such magnets may be either open and 
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4771. Vecocipepes, R. J. Rae.—Dated 23rd November, 1878.—{Not pro- 

U the top of the periphery of the axle bearing flanges are formed, 

pon * 
the ar cat inclining towards each other so as to form dovetail-shaped 
grooves. The ends of the forks are made to fit into these grooves, and 
metal caps serve to hold the whole together. The spokes, rims, cranks 
and other parts are made of manganese bronze alloy. 

4772. Vessers ron Generatina Steam, &., J. Craig.—Dated 23rd 

November, 1878. 4d. 

This consists in the construction and employment of a funnel composed 
of a pipe or tube with the lower orifice thereof reaching to near the bottom 
of the v and having at the upper extremity a broad lip or e, 
which is slightly depr d t ds its junction with the pipe or tube, 
and is so formed at the periphery as to fill or fit closely into the mouth or 
orifice of the vessel to w: it is applied, 

4773. Maworacrure or Datina Stamps, &c., G. K. Cooke.—Dated 23rd 

November, 1878. 6d. 

Adjustable high band type is made of india-rubber of such height 
that the same enters a conical guide plate in the dating stamp, is 
so held therein that the type remains in a direct straight line. The 
band bears different dates thereon, and can be revolved so as to bring the 
right one 0} posite the hole in the guide plate. This is effected by 
passing the d over two circular of the frame. A spiral spring 
surrounds the shaft of the band frame which enters the handle, so that 
the spring takes up any little irregularity in the height of the type. 
4774. Propuctnc Licur sy Exxcraicity, J. L. Pulvermacher.—Dated 

23rd November, 1 6d. 





, > 
For lighting by the voltaic arc, the medium employed consists of two 
connected ther, and termed ‘‘ rod-spiral.” The central portion 
consists of a rod of a compound of powdered charcoal mixed with tar. 
The surrounding part consists of a thinner carbon rod with a central 
thread ews | a core. The central rod is coated with an insulating 
material, and the outer rod wound in spiral round it. 
4775. Vent Apparatus For Casks, A. Chambers.—Dated 23rd November, 
1878.—(Not proceeded with.) 4d. 

The apparatus consists of an upper and lower chamber, the former open 
to the air, and the latter fitted with « tube screwed into the cask, and 
projecting up in the lower chamber above the level of a liquid placed 
therein. The upper chamber admits air to the lower chamber through a 
tube projecting down into the liquid, the air then rising up to the surface 
thereof, and passing down the tube leading to the cask. 
47°76. Super Vatves, C, J. Galloway and J. H. Beckwith.—Dated 23rd 

November, 1878.—( Not proceeded with.) 2d. 

The slide is made in the form of a dise with a cavity in its lower face, 
and it receives a it of lution or partial revolution round a 
centre, which does not coincide with the centre of the disc, the disc itself 
being free to rotate round its own axis. 

4777. Cootine Liquips, J. J. Coleman.—Dated 23rd November, 1878.— 
(Not proceeded with.) 2d. 

The cooling action is produced by compressing air, removing the heat 
developed, and then re-expanding the air. The air is drawn into and 
compressed in one or more compressing cylinders. Whilst the air is being 
compressed water is injected into it. After being cooled the air enters 
the re-expansion cylinder or cylinders. 
nh ape egy Pie Fasrics, J. S. Templeton.—Dated 23rd November, 

1878. 








ists in the production of or tal fabrics by means of pile 
materials or chenilles, having two or more different lengths of pile. ~ 
4779. RatLways anp Tramways, 7. Turner.—wated 23rd November, 1878. 
—(Not proceeded with.) 2d. 

The rail is made to bear immediately on the timber sleeper, being held 
between a pair of jaw pieces, which correspond to the jaws of an ordinary 
railway chair, and which are fixed separately to the sleeper on opposite 
sides of the rail. A modification is described. 

4'780. Manuracrone or Rerractory Bricks, Crucisies, &c., EF. Riley 
—Dated 23rd November, 1878. 4d. 

This consists in the production of bricks, crucibles, tuyeres, and 
other articles from lime moistened with crude petroleum oil, coal oil, 
resin oil, or other liquid moulded and burnt. 

4781. Guass Furnaces, &c., J. Ellis.—Dated 23rd November, 1878 —(Not 
proceeded with.) 2d. 

As applied to a bottle glass furnace of a D-shape the front portion of 
the D is made the front of the furnace, and at or about the centre of the 
D is constructed a fire-grate. Around and at a greater elevation than the 
fire-grate is formed a for the reception of a suitable number of pots, 
the same being thus situate beneath the roef of the furnace, which is 
made of an arched, vaulted, or reverberatory form, terminating at the 





uncovered or terminated magnetically by pole pieces, to 
magnetic action, or to connect them to cach other or to other portions of 
the apparatus. The inducing system ists of distinct magnets placed 
with similar poles opposed and united together by pole pieces, and are of 
a curved form either as flat circles or dises facing the induced system, or 
cylinders inclosing the induced system, and so that the induced system 
in rotating is acted upon, not only by the poles, but by cutting the whole 
magnetic field, and when electro-magnets are by passing the spires 
of the wire of these. 

4763. Macuinery ror Stamprnc anp Poncuinc Metats, G. R. 

Postlethwaite.—Dated 22nd November, 1878. 6d. 

The driving shaft carries a fly-wheel and is revolved by suituble gearing. 
This shaft has an excentric whose throw is equal to the stroke of the 
working tool, and which has a strong clip to each side of the lower end of 
which the upper ends of two connecting straps are secured. The lower 
ends of these straps have slots equal in length to the throw of the 
excentric. The head of the compressor fits between the straps and is 
connected with them by a cross pin fixed in the head, the ends of the pin 
taking into the slots in the strap. A swing block is fitted between the 
straps and is operated by a lever so as to bear upon the head of the com- 
pressor and the lower end of the clip of the excentric, thus making a 
rigid connection and ensuring the motion of the compressor at each revo- 
lution of the driving shaft. When the swing block is moved the com- 
pressor is lifted to its top stroke and there left until the connection is 
again established between it and the excentric. 

4764. Arracuina HanDLEs To TaBLe Knives, W. H. Stokes.—Dated 22nd 
November, 1878. 6d. 

A collar or socket or tubular extension is formed on the bolster end of 
the knife in the place where the tang usually exists, and the handle is 
made with a projection to fit the socket, when it is secured bya rivet or 





in. 
4765. MACHINERY FoR CuTTinec out LEATHER, Paper, SHeet Mert, &c., 
J. Silman. —Dated 22nd November, 1878. 10d, 

A pair of feeding rolls delivers the strip to be cut on toa cutting table, 
which rises and falls bringing the strip in contact with cutters arranged 
on ashaft above, to which after each cut a semi-rotary motion is im- 

ted so as to bring a fresh cutter opposite the table. The motion of the 
feeding rolls is intermittent and is im by a pawl and ratchet move- 
ment, whilst the rising and falling of the table is effected by excentrics. 
4'766. FasTENING FoR BRACES, BELTS, AND Baxps, H. Halladay.—Dated 
22nd November, 1878. 6d. 

A sheet of metal has a slot in the upper part whose upper edge is 
serrated, the lower part being connected to the tabs. A slide works over 
the sheet of metal and its top edge is serrated. The brace is passed 
through the slot and the two serrated surfaces forced towards each other 
by an excentric, 

4767. MANuFAcTURE OF TIN AND TERNE Pvates, D. Whitehouse.—Dated 
22nd November, 1878.—( Not proceeded with. 5 

Within the tinning oer are four longitudinal guides extending from end 
to end, between which the plates are successively pushed forward, the 
last one introduced bearing against the one i iately ding it, 
and so causing the plates to pass through the pot to the end where the 
guides are curved upwards to enable the plates to be withdrawn. When 
the plates are coated they are passed through a machine in which rollers 
are arra’ , some to feed the plates forward and others toclean them by 
the aid of bran or other suitable material supplied continuously from a 
hopper whilst the machine is at work. 

4'768. Boxes ror Dentririce, &c., J. H. Johnson.—Dated 23rd November, 
1878.—(A communication.) 6d. 

Inside the box a shelf or lid fits on to a ledge or rim below the ordinary 
lid, so that when the box is reversed a portion of the contents passes to 
the upper part of the box, and ys the box being placed upright again 
falls upon the shelf. The lid is then removed, and such portion of the 
contents of the box can be taken up by a tooth brush without touching 
the remaining portion. 

4'769. Umpretias, &c., H. Gardner.—Dated 23rd November.—(A commu- 
nication.)—(Not proceeded with.) 2d. 

This consists of a V or double-legged lever fitted within the upper 
groove of the stick or cane, one leg being within reach of a claw or bent 
end of the usual retainin spring, and the other leg in pore witha 
claw on the upper end of a sliding bar or rod, which is fitted in a groove 
of the stick or cane and retained in position by pins riding in slots formed 
in the rod. 

4770. Cases ror PRESERVED Meats, &c., J. Henderson.—Dated 28rd 
November, 1878. 6d. 

In order to enable cases of thin tinned iron to be easily and neatly 
torn open to obtain access to the contents, the edge of the metal forming 
the rim of the body of the can is doubled inwards, and in soldering up 
the side the doubled is left unsoldered on the outside of the cam, 
but on the inner side the soldered joint is completed to the top. The 
cover is also soldered in leaving free the outer end of the double rim. 
To open the can the free end of the rim is taken hold of and pulled, the 
doubled rim tearing off and separating the cover. ‘ 








y wall of the furnace ata short distance above the edge of the 

pots where the charging and collecting apertures are formed. 

4782. Proretiine, Operatixe, &c., ToRPEDO Boats, W. R. Lake. —Dated 
23rd November, 1878.—(A communication.)—(Not proceeded with.) 4d. 

This relates to improvements on patent No. 747, dated 22nd February, 
1878, and consists of apparatus to heat carbonic acid gas to be used as 
the motive power to propel the boat, and also an electrical apparatus to 
control the engines from the station or on shore. 

4784. Grovurine Burners ror Gas, &., W. Morgan-Brown.—Dated 25th 
Novenber, 1878.—(A communication.)—(Not proceeded with.) 2d. 

This consists in grooping three or more burners so as to constitute 
together a triangular, circular, or polygonal figure. In all cases a central 
vertical chamber is produced pletely open throughout, through which 
an ascending current of airis induced by the ption of gas. 
4/85. Brakes ror Winpuasses, &c., G. Sonnenthal.—Dated 25th Novem- 

ber, 1878.—(A communication.)}—(Not proceeded with.) 4d. 

The crank is composed of a brake wheel keyed to the windlass shaft 
ona poring. a te rotating — _ name, and provided with ratchet 

on its periphery to engage a pawl, and carrying a roc 
upon which the crank is fixed. A brake block, actuated by a lever, pe 
capable of being pressed against the brake wheel, serves to force round 
the latter and the shaft, as well as for lowering the load. 
4786. Quorns ror Lockinc Type, G. J. Boyce.—Dated 25th November, 
1878.—(Not proceeded with.) 2d. 

This consists in constructing the quoin in two portions by dividing it 
obliquely so as to form inclines or wedge-shaped pieces. These inclines 
fit on the top of each other, and are guided in their movement by a rib 
on one incline fitting into a groove on the other. On both inclines teeth 
are formed, and between the divisions of which a key fits, which on 
being turned causes the inclines to separate in opposite directions to the 
desired amount. 

4787. Benpinc Corrucatep Metal, G. F. Elliott and J. Bayley.—-Dated 
25th November, 1878. 8d. 

This consists in gathering in the surplus metal at the bend, which is 
made across the corrugations. This is effected by a press which causes a 
projection at the bend. 

4788. Srorprisc LeakaGE rn VessEts, W. J. Damer.—Dated 25th Novem- 
ber, 1878.—(Not proceeded with.) 4d. 

A screen of canvas is wound round a roller and the top end secured to 
some part of the vessel. When allowed to unroll it passes over the injured 
part of the vessel, and by means of a rope attached to the roller it is 
secured in position. 

4789. Evastic RopBin FoR THE SPRINGS OF VEHICLES, F. Forder.—Dated 
25th November, 1878. 4d. 

The robbin is made of alternate layers of india-rubber and canvas. The 
bearings are formed of metal tubes, and have a projection along one side 
to prevent them from turning in the robbin. 

4790. Tricyctes, W. Scantlebury.—Dated 25th November, 1878.—( Not pro- 
ceeded with.) 2d. 

The seat is mounted on a transverse bar placed a little in advance of 
the axle of the travelling wheels of equal diameter, one being free to 
revolve on the axle, and the other fixed thereon and serving as the driv- 
ing wheel, 
ree. oe Ow For Lusricatine, R. G. Morton.--Dated 25th Noven- 

vT, id. . 

This ists in the bination and use of a fluid-tight oil box, with 
one or more metal feeding needles or wires permanently formed in one 
with or secured on to the upper cover or bearing block, or upon the upper 
bearing bush or cover. 

4792. Utinisation or Exuaust STEAM.—Doted 25th November, 1878. 6d. 

The spent steam is acted upon by steam of higher pressure than that 
required in the steam engine it is to drive, and becoming. mixed there- 
with, it is conducted either to the engine or through an apparatus con- 
taining saturated steam or water, so that the steam becomes lowered in 
fn, spy or into an apparatus wherein the steam is condensed, and 
the heat given out used for generating fresh steam. 

4793. Apparatus For Tittine Casks, FE. Jones.— Dated 25th- November, 
1878.—(Not proceeded with.) 2d. 

An L-shaped metal clamp is hooked under the end of the staves, and 
the lower or hooked portion is bent inward towards the stem. At the 
upper extremity of the stem of the clamp may be placed a thumb screw 
to hha the clamp slipping. Upon the second extremity of the lower 
or 
a 











ooked portion of the clamp is fastened or secured a d, rope, or 
os other end of which is attached to a winding drum, fitted with 


4'794. Sarety Fuze, A. Lanyon.—Dated 25th November, 1878. 6d. 

The fuze is waterproofed by coiling around it a thin ribbon of gutta- 
percha, and then subjecting it to heat, during which process the 
gutta-percha shrinks very closely on the fuze. 


4795. Pumps, R. G. Warner.—Dated 25th November, 1878.—(Not proceeded 


wr 
The .stuffing-box contains conical washers of vulcanised fibre sur- 
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ded b capa to press the wash The piston is driven 
by a hollow crosshead fixed to its head with a passage at right angles tu 
the rod, which receives the short arm of a lever rocking upon its 
fulcrum. 


4796. Or or Lusricant, R. Cockshott.—Dated 25th November, 1878. 2d. 

To one gallon of water is added about 3 oz. of Irish moss and 2 oz. New- 
castle soda ; this mixture is boiled down and left to cool. When cool one- 
third of a gallon of Gallipoli oil and a suitable quantity of indigo blue 
are added and thoroughly stirred. 

4797. Spixxinc, W. L.,S. A. and J, Ellis.—Dated 25th November, 1878. 6d. 

The top board is d from a spinning frame and the yarn caused to 
come direct from the drawing rollers to the top of a cap fitted on the top 
of the flyer, the yarn passing through a hole in a boss cast on a plate 
fitted inside the cap. The caps are made with short cups, and each cup 

a col by which it is fixed to the flyer; in and near the top is a 
plate with a boss through which the yarn passes. The yarn, when 
piecing up, is ugh small openings ia the side of the plate, 
which are made to curve half round the boss and enter the hole in the 
boss on the other side of entering the plate. The other side of the plate 
is curved the reverse way. The curved openings prevent the yarn twist- 
ing or flying out when spinning. The sides of the cups and part of the 
cap are cut away to allow for piecing up, and the top has angular cut- 
away portions in which are notches, and which allow the untwisted 
draughted roving to be caught therein when attempting to form doubles, 
and which cause it to be caught in the teeth of a smali fine comb fitted 
on boxes between each set of drawing rollers, the back part of the boxes 
extending through the length of the frame. The comb retains the 
draughted roving, and causes the drawing or delivery rollers to take up 
and roll the same round one of the rollers, forming roller laps which can 
be employed again in spinning, and also prevents snarls. 
4798. Darivinc rae Saurties or Sewine Macuines, G. B. 

Dated 25th November, 1878. 6d. 

On either side of the pinion of the shuttle driver is a rack, which extends 
backward to the main driving mechanism of the machine, and gear with 
a pinion to which areciprocating axial motion is imparted. These racks 
are adjusted so that they will alternately take into and drop out of gear 
with the teeth of the pinion of the shuttle driver, and thus one rack will 
follow up the action of the other, thereby driving the pinion alternately 
from opposite sides. By thus dividing the driving motion the length of 
traverse of the racks is so reduced as to keep them within the line of the 
arm. 

4799. Cvearrne Stivers, Yarns, on THReEApDs or Cotton, &c., OF Knots, 

&e., J. Oliver and H. B. Arundel.— Dated 25th November, 1878. 6d. 





Woodrug.— 





This relates to improvements on patent No. 2, of 1875, and consists 
of two pairs of jaws placec one behind the other, one jaw of the front 
pair and the opposite jaw of the back pair being connected together and 
mounted on a pivot, the other two jaws being stationary, so that as the 
loose jaw of the front pair is moved away from the stationary jaw by the 
passage of a knot, the loose jaw of the back pair is thereby moved against 
its stationary jaw, and so nips the thread und causes it to be broken by 
the pull put upon it. Several modifications are shown. 

4800. AppaRATUS FOR THE Proputsion or TRaMWaYy Cars, W. Eppel- 
sheimer.— Dated 25th Noveiber, 1878. _ 

This relates to improvements on patent No. 3133, of 1877. Instead of 
providing a tram rail for each of the wheels to run upon, the ordinary 
tram rails are dispensed with and the slotted upper part of the rope tube 
serves as a single rail, on which either a central wheel on the car or one 
of its side wheels runs. The apparatus for gripping the rope is provided 
with two side jaws or cheeks, which are capal le of lateral motion to and 
from the rope and operate in combination with a third middle jaw 
arranged to move vertically up and down above the rope; these three 
jaws are so arranged and operated by separate slides that after the two 
side jaws have been moved together so as to hold the rope between them, 
they are firmly locked in that position by clamps before or at the same 
time that the middle jaw is pressed down upon the rope, so as to grip the 
same, and thus such vertical pressure is prevented from forcing apart the 
two side jaws. 

4801. Avromatic Vaccum Brake Apparatus, J. Gresham.— Dated 26th 
November, 1878. 1s. 

This refers to Hardy's automatic vacuum brake, and consists of 
improvements in the valves placed between the vacuum chamber in each 
vehicle and the hags for actuating the blocks. The discs forming the 
valves are faced with india-rubber and enter an annular space in the 
valve seating. The valve is secured to a spindle attached to a diaphragm, 
the other end of the spindle passing through a guide, and then having 
the disc of the other valve attached to it, which disc is also faced with 
india-rubber and closes against a seating round the valve orifice, which 
communicates with the vacuum chamber. In order to maintain a 
vacuum, several small ejectors operated by jets of steam are employed, 
and are arranged, in connection with the exhaust pipe or vacuum 
chambers, +o that first one, then two ejectors, and so on, are supplied 
with steam as the vacuum diminishes, and vice versé. The brakes are 
brought into and taken out of action by means of a three-way cock, 
which, when placed in one position by a handle, shuts communication 
with the atmosphere and opens communication with the ejector to take 
off the brakes, and when in the other position shuts off such communica- 
tion and opens the passage from the exhaust pipe to the atmosphere to put 
on the brakes. 

4802. Surrey’ Locs, W. Waring.—Dated 26th November, 1S78.—(Not pro- 
ceeded with.) 2d. 

Between the propeller and counting apparatus, and near the latter, is 
a fly-wheel, which serves to equalise the motion of the cord, and thereby 
insure a more accurate record. 

4804. Manore, I. Brown.—Dated %6th November, 1878. 4d. 

This consists in the employment as a manure, of sulphuric acid in a 
solid form by the mixture or combination with gypsum or other salts or 
media of sulphuric acid, or of a further proportion of sulphuric acid, so 
as to form a product designated a superphosphate. 

4805. Srcurrse Lerrer Paper FoR TRANSMISSION BY Post, J. T. Draw- 
bridge.— Dated 26th November, 1878.—{ Not proceeded with.) 2d. 

The paper has a projecting flap at the right-hand side, and when folded 
over is secured by gum. 

4806. Apparatus For DistrrsutTinc Water on Roaps, &c., J. Gledhill. 
—Dated 26th November, 1878. 8d. 

A tank placed on the upper part of a frame has an overflow pipe com- 
municating with a lower tank, from which the water is distributed in 
the ordinary manner. The upper tank is fitted with pipes and valves, 
whereby its contents may be delivered to either side or to the back of 
the frame, thus enabling the quantity and direction of the water deli- 
vered to be regulated as required. 

4807. Manure, A. De Podewils.—Dated 26th November, 1878.—(Complete.) 
10d. 


This invention is based on the fact that smoke from ordinary fuel, 
such as wood, coal, &c., furnishes the most efficacious and economical 
means of disinfecting all solid and liquid refuse or ordures, and of evapo- 
rating the water contained in foeces without causing any smell. 

4808. VenTILaTOR axp Cuimyey Pot, G. Ewart.—Dated 26th November, 
1878. 4d. 

* Two cones ure fixed with their bases at a distance apart, but towards 

each other, the lower one near its apex having a socket to receive the 

pipe to which the ventilator is to be fixed. Outside the opening between 

the cones is a ring upon which fans are fixed to catch the wind and cause 

the ring to revolve. On the inside of the ring are fixed supports, con- 

necting it with a screw, which is thus also caused to revolve with the 

wind. 

4810. Knives ror Fiayine Animas, W. Nicholson.—Dated 26th Novenm- 
ber, 1878. 6d. 

A knife of an oval form has a cutting edge all round it, and its under 
side is concave in the direction of its length and also in its breadth, so 
that when the knife is being sharpened the stone may bear upon the 
under side of both edges at the opposite sides of the knife. A handle is 
attached to the central part of the blade by two bent arms secured to the 
blade, and is set at right angles to the longer axis of the oval at a distance 
above and parallel to the blade. 

4811. Brakes, W. Wiseman.— Dated 26th November, 1878.—(Not proceeded 
with.) 2d. 

Sand 2 placed in a chamber fitted with valves, which when — 
allow the sand to pass into a second chamber in which revolve blades 
attached to the axle of the vehicle. The motion of these blades is 
arrested by the rush of sand impinging and clogging them. 

4812. Macuinery ror GeveraTino Exvectricity, F. W. C. Vogel.—Dated 
26th November, 1878.—(A communication.)—( Not proceeded with.) 2d. 

Two systems of electro-magnets are caused to revolve in inverse direc- 
tions, instead of causing one to revolve, the other being stationary. 
4813. Evecrro-Manoetic Encixes ok Motors, G. Scarlett and C. Hay- 

ward.—Dated 26th November, 1878.—(Not proceeded with.) 2d. 

In the frame of the machine on two parallel bars, and in each bar at 
equal distances opposite the centre line, joining the bars at right angles, 
and as close to each other and to the centre line as possible, are fixed electro- 
magnets facing each other. On fulcra on the centre line are bars capable 
of oscillating, and each containing a series of electro-magnets with their 
poles facing those of the bar on each side of them. The central bar is 
attached toa crank or other motion-conductor, and the nearest bars on 
opposite sides are linked to it so as to oscillate in a contrary direction 
synchronously with the central one. 

4814. Tramways anv Ratways, W. L. Thompson and C. C. Rogers.— 
26th November, 1878. 6d. 

The rail is reversible, and has four surfaces on which the wheels may 
run, two at top and two at bottom. Between these surfaces on each side 





is the groove, so that the surfaces may be first changed by turning the 

rail end for end, and then upside down. Several come of securing the 

rails are shown, one consisting of forming longitudinal flanges on each 

side, and bolts or spikes passed through them to the sleepers. 

4816. Boxes ror Kwives, Forks, Spoons, &c., W. H. Stokes.—Dated 
26th November, 1878. 6d. 

A number of trays are placed one over the other, and have recesses or 
pockets which receive the great part of the knife, allowing a portion of 
the handle to project in order to remove the one required without shift- 
ing the trays. The pockets are lined with wash-leather, and the front of 
the case in which the trays are arranged is hinged so as to allow the 
knife or other article re zuired to be withdrawn. 

4817. Sarery AprpaRatus For SteaM Borers, A. Longsdon.— Dated 26th 
November, 1878.—(A communication.) 6d. 

An alloy is enclosed in a cup formed on the valve, and a screw presses 
on the alloy so as to keep the valve well over its seat. When the alloy 
melts from an exces of heat in the boiler, the valve can rise and allow 
the steam in the boiler to escape. 

4818. Strpine Tasies, F. H. F. Engel.—Dated 26th November, 1878.—(A 
communication.) 6d. 

One or more rows of boards or leaves are placed inside the frame under 
the table top, and are suspended on rods, on which they can be turned 
and brought in a position level with the table top. When the table is 
closed, these boards rest one below the other underneath the table top. 
Each board consists of two parts connected by hinges, which, when folded 
up and turned inside of the frame, rest on cross-bars and allow the top 
to be closed. For lengthening the table, the divisions of the top are 
drawn apart and one or more of the inner rows of boards is or are turned 
out. Ihe two parts of each board are then unfolded and the ends placed 
upon the slides of the table frame. The divisions of the top are then 
closed upon the boards introduced. A regulator is applied to the slides, 
by means of which one pair of slides after the other fully opens when the 
table is drawn out. 

4819. Locks, J. Woodward.—Dated 27th November, 1878. 6d. 

The follower is made in two parts, which are so placed together that, 
they may have a forward and backward motion at the same time, 
whereby, when the spindle is removed, the bolt can be drawn forward, 
reversed, and placed back into position for a right or left-hand lock. The 
horns of the follower are connected to a spiral wire or feather spring to 
cause the parts of the follower to fall into position to allow the spindle to 
pass through the square hole in the parts of the follower, and also to 
assist in making an escapement for the bolt to be partially withdrawn. 
4820. Woopen Biocks ror Pavements, C. M. Lloyd.—Dated 27th Novem- 

ber, 1878. 6d. 

The blocks are made with a groove on each side, and laid so as to 
bring the grooves opposite each other and form channels which are filled 
in with granular concrete or small stones, Portland or other cement bein 
poured in to fill up the spaces between the stones. A machine is 
described for cutting the wood into blocks with grooves. 

4821. Evecrric Lamps orn Recutators, R. Sabine.—Dated 27th November, 
1878.—(Not proceeded with.) 2d. 

The heated air in the neighbourhood of the electric are acts on a fan so 
as to cause the electrode holders to advance. One carbon is suppressed 
and a heavy stationary and suitably insulated block of conducting and 
fusible material is employed. When the arc is formed, a portion of the 
block is fused and remains under the are in the form of a small pond of 
molten material, which is intensely luminous. 

4822. Dovpie-actinc Pump, C. Pieper.— Dated 27th November, 1878.—(A 
communication.) - (Complete.) 6d. 

The water is distributed in the pump barrel by a slide valve combined 
with the piston, while the suction pipe and discharge pipe constitute two 
piston rods. A cylindrical piece is secured to the two pipes and contains 
a partition wall, so as to form two chambers, one communicating with 
the suction and the other with the discharge pipe. The slide valve forms 
part of the piston and fits over the cylindrical piece of which it alter- 
nately opens and closes the ports. The suction and discharge pipes are 
stationary, and the pump barrel is caused to reciprocate by any suitable 
means. 

4823. Osraininc Motive Power, G. Filt.—Dated 27th November, 1878.— 
(Not proceeded with.) 2d. 

This consists principally of two weighted or heavy pistons fitting 
closely and working vertically in cylinders filled beneath the pistons 
with water. On the upper end of each piston rod is a table or crosshead 
from which project vertically two toothed racks or bars gearing into 
toothed pinions working loosely on two overhead shafts, and causing the 
latter to turn in one direction only by clutches fixed on the shafts. 
4824. ene R. A. Taylor.—Dated 27th November, 1878. —(Not proceeded 

with.) 2d. 

The cloth is prepared with acids and then run through a cold solution 
ot dye prepared from coal tar. The cloth is then filled up to the required 
colour in another vessel, adding acid, and finished off with a tin solution. 
4825. Compixep Rue, Foor Warmer, AND Murr, IV. Hartmann—Dated 

27th November, 1878.—( Not proceeded with.) 2d. 

This consists of a combined rug, foot-warmer, and muff, and has for 
its object the manufacture of a rug, wrapper, or apron, in such a manner 
as to admit of one portion thereof being used as a rug or wrapper, another 
portion thereof as a muff, and when not in use the same is rolled up and 
carried by a strap. 

4826. Curcpren’s Cuatr, &c., J. W. Benn.—Dated 27th November, 1878. 


bd. 

The seat of the chair is pivotted at a certain height near the top of the 
back legs, so that by turning the seat down and placing the chair with 
the back legs as a base, a low chair is formed. Wheels are placed on the 
back legs so as to enable the low chair to run along, and spring catches 
secure the seat in beth positions. 

4827. Macuinery FoR Manvuracturinc Horsesnors, A. Hunt.—Dated 
27th November, 1878. g 

A bar of iron of suitable length is placed in a highly heated state in a 
bending machine, consisting of a circular revolving table suitably driven 
and having a form attached thereto of the figure of the inside of the 
shoe. The bar is held by a gripping device ard pressed against the 
form by a roller applied to the outside of the bar and actuated by levers. 
4828. Venicies ror Roaps, TRAMWAYS, AND RaiLways, BE. P. Alexander. 

—Dated 27th November, 1878.—( Not proceeded with.) 2d. 

The axles of the vehicles are made in two separate halves, and both 
halves are made to swivel freely round separate points or centres of their 
own, situate cither close to the wheels or exactly in the centres of the 
wheels, in lieu of pivotting on one common centre in the middle of the 
axle. Twoor moreof the half axles of the same vehicle are connected 
together at their inner ends by crossed coupling rods, and are further 
connected with the pole or draught bar in order to insure their simul- 
taneous adjustment by the lateral movement thereof. 

4829. Apparatus FOR Raistnc WATER AND OpTarnInG Motive Power, 
G. 8. Hill.—Dated 27th November, 1878. 6d. 

A pump barrel is placed in the water to be raised, below the level of 
the same. Connected with the barrel isa tube of larger diameter extend- 
ing perpendicularly to the height the water is to be raised, and terminat- 
ing in a receiver. A suitable bucket works in the barrel, and to it and 
in one piece with it is a float of nearly the same area as the barrel, and 
extending to a distance above the whole length of the apparatus. This 
float is so loaded that it remains buoyant when the bucket is at its proper 

‘ition in the barrel, and the whole apparatus filled with water, so that 
y the addition of more weight to the plunger, an equal weight of water 
will be expelled from the top of the apparatus. The water raised is dis- 
charged on to a water wheel, and is thence returned to the cistern, from 
which it is raised, to be used again. The water-wheel is geared with the 
pump by suitable mechanism. 
4830. Sack Lirrexs anp SHoorers, &c., 8S. Wheat and C. Cousins.— 
—Dated 27th November, 1878.—(Not proceeded with.) 2d. 

A vertical framework is constructed with cross or stay bars. To the 
upper part of the frame are attached the upper parts of, say, two struts, 
up and down which the sack lifter can be caused to travel by ropes or 
chains running over pulleys to a winch barrel which is carried upon 
stretcher bars. 

4831. Treatina Bones ror THE MANUFACTURE OF Manure, B. Packard 
jun.—Dated 27th November, 1878. 4d. 

This consists in the dissolution of the bones in sulphuric acid of a 
— concentration and at a certain temperature, preferably in lead 
vessels, 

4832. Metattic ALLoys, 0. Lechesne.—Dated 27th November, 1878. 4d. 

This consists, First, in melting and mixing together 650 parts of copper, 
275 parts nickel, 5 parts tin, 50 parts cadmium, and 20 parts zinc. 
Secondly, nag! copper, “50 lead, 175°00 nickel, *50 tin, 1°00 cadmium, 
173°00 zinc, rdly, 755°00 parts copper, *05 lead, 155-00 nickel, °50 tin, 
90°00 zinc. Fourthly, 75000 parts copper, *05 lead, 250°00 nickel. 

4833. Srups anv Souitaires, L. A. W. Lund.—Dated 27th November, 1878. 
—4Not proceeded with.) 2d. 

The main part of the stud or solitaire is made in the ordinary way, but 
of solid nickel. The surface of the exposed head is covered with a plating 
of gold. 

4834. Morive Power Enotes, &c., A. V. Newton.—Dated 27th November, 
1878.—(Not proceeded with.) 2d. 

This consists, First, in a combination with reservoirs for containin 
compressed air or gas at opposite ends of tram-cars or other vehicles o 
transverse frames bolted or rivetted to the ends of the reservoirs, longi- 
tudinal girders bolted or rivetted to the frames, braces arranged outside 
of and el with the girders and connecting the transverse frames at 
the ends of the reservoirs and diagonal braces secured between the out- 
side braces. Secondly, in a combination with the cylinder of each engine 








and its piston of independent self-acting inlet and outlet valves arran; 

in both heads of each cylinder, one or more in communication 
with the compressed air or gas reservoirs opened and closed by the outlet 
valves, and one or more es opened and closed by the inlet valves, 
and in communication with the exhaust outlet for operation in connection 
with the main valve of the engine, 

4835. Bir Stocks, 4. V. Newton.—Dated 27th November, 1878.—(A com- 

munication.) 6d. 

The shank of the bit is clamped at two places a certain distance apart, 
so that any movement of the bit in the socket of the stock is effectually 
prevented. This is effected by means of a og spring socket with a 
conical extremity and a conical shoulder at the top of the socket. A 
clamping ferule with an oval hole fits on to the conical shoulder, and has 
an external screw-thread on to which screws a second clamping ferule, 
the lower end of which is made with a conical surface to bear against the 
conical end of the socket. 

4836. PortaBLe Rattways, A. Greig.—Dated 27th November, 1878. 6d. 

The portable railways are constructed in lengths or sections, each com- 
plete in itself. Each section consists of two flat-bottomed rails con- 
nected together in pairs by sleepers or cross-pieces. The sleepers are 
arched or bent upwards () in the centre or part between the rails. 
4837. Umprecias anp Parasois, F. J. Stokes.—Dated 27th November, 

1878.—(Not proceeded with.) 2d. 

This relates to the tip caps, and consists in providing the tip cap with 
a central tube or bush screwed internally with a hollow or female quick 
threaded screw, and on the stick is placed a tube provided with an 
external convex or male screw of a proper size for the hollow or female 
screw to screw upon. ¢ 
4838. Workine anv Constructinc SteaM GovERNOR VALves, J. Tangye, 

—Dated 27th November, 1878, 6d. 

This relates to improvements on patent No, 1846, dated 15th June, 1869, 
The piston rod is enclosed in a case on the top of the valve-box. The 
piston rod has one or more longitudinal grooves in it, by which the steam 
from the valve-box passes freely to the top of the piston rod. Near the 
top of the piston rod is a hole in which the end of a lever engages, which 
is also enclosed and fixed upon a rocking shaft, which carries at its end 
the lever by which the motion of the rocking shaft is transmitted to the 
hollow sliding shaft of the governor. Between the outside lever on the 
end of the rocking shaft and a conical bush is placed a conical spring. 
4839. Sroprerine Bortves, &c., D. Rylands.—Dated 27th November, 1878. 

6d. 


Around the stopper is fastened a metal clip, and to this clip is festened 
by means of metal arms another clip which has a swell at each side, the 
arms being so fastened to the bottom clip that they will work loosely 
therein. The neck of bottle as near to top glass ring as possible is made 
with oblong lugs in the glass. 

4840. Sewino Macuines, J. Magill.—Dated 28th November, 1878.—(Not 
proceeded with.) 2d. 

This relates, First, to mechanism for working the needle slide, and con- 
sists in the use of an excentric or crank to work a connecting rod jointed 
to an arm upon a shaft, which is thus made to rock or oscillate, upon 
which shaft there is another arm that is jointed to another rod that is 
connected to the needle slide. Secondly, this relates to the shuttle, and 
consists in making in a complete cylindrical form with one end of the 
cylinder closed, and the other end open to insert in it the spool of thread 
with its axis in the axis of the cylinder. 

4841. Keynote Prorecror, F. H. F. Engel.— Dated 28th November, 1878. 
—(A communication.) 6d. 

A metal plug isfinserted into the keyhole, and by means of a special key 
secured therein, so that the lock cannot be opened until the plug is first 
unfastened by the special key and then removed. 

4842. CLeanstnc Materia, J. J. Isitt.—Dated 28th November, 1878.— 
(Void.) 2d. 

One pound of soda ash is dissolved in a gallon of water and boiled for 
four hours, when it is turned into shallow pans and more soda ash added 
until the water is absorbed, It is then left to crystallise for about 
twelve hours, when it is turned out, and broken into lumps or ground 
into powder. Fatty matter may be added during the boiling process in 
the proportion of about one-fifth part of the soda ash. 
4843. Gas anp Hyprocarpon Enorves, &c., W. 

November, 1878. 6d. 

Two, three, or more cylinders and pistons connected to a crank shaft 
are employed. One side of each piston has a trunk to reduce the space 
between it and the cylinder, and the pistons and cranks are so arranged 
as to cause one or more of them to finish their stroke when the others 
are about to begin theirs. The valves are of a cylindrical form, and the 
ports are arranged so as to admit the charge of gas at the commencement 
of each piston's stroke, after which this port is closed, and another port 
to admit compressed and heated air is opened, simultaneously with 
which the charge is ignited and continues to burn gradually. The air so 
used is drawn into the cylinder during the inactive stroke of the piston 
and on that side on which the gas does not operate, and is compressed on 
the return stroke ; at the same time it becomes heated by the combus- 
tion of the charge. The valves for admitting the charge of gas and 
air consist of a cylindrical body which is rotated from the engines and 
contained inside a casing wherein are the passages leading to the 
cylinders. Each valve has five ports, three for admitting gas and air to 
the acting side of the piston and to discharge the products of combustion, 
the other two being to allow air to be drawn in and discharged from the 
other side of the piston. For hydrocarbon engines the gas or hydro- 
carbon vapour is forced into the cylinder by the inducing action of a 
current of compressed air escaping through one or more nozzles com- 
municating with the cylinders, or a chamber exterior to them. 

4844. Dysamo-Evectaic Macutne For Propoctne Evectrric CURRENTS, 
J. L. Pulvermacher.—Dated 28th November, 1878. ‘ 

Grooved cylinders or rings are formed of soft iron capable of revolving 
one in the other concentrically, one set of rings being fixed and the 
other movable, so that the projections forming the groove should pass 
very close to each other without producing injurious friction. In the 
grooves are lodged isolated conducting wires, either by winding them in 
a zig-zag manner, or the ring is surrounded with the isolated conductin 
wires in a coil-like manner, so that the wires ure thereby always lodged 
in the grooves, and are flush with the projections, The rotary rings are 
brought under the influence of either permanent, temporary, or residuary 
magnetism while rotating. 

4846. Ramway Couriines, A. Budenburg.—Dated 28th November, 1878. 
—{A communication.) 6d. 

This consists in the use and application of a double hook formed at the 
extremity of the usual draw rod, and of a left and right-handed screw 
coupling connected to such hook, the upper hook answering the purpose 
of the usual screw coupling, whilst the lower hook serves to receive the 
link of the screw coming appertaining to the adjoining vehicle, which is 
unscrewed and left hanging loose upon such lower hook, and so as to come 
into play and act as a reserve coupling in case of the tightened coupling 
breaking. 

4847. Execrric Lamps, F. J. Cheesbrough.—Dated 28th November, 1878.— 
(A communication.) 8d. 

This consists of an electric lamp in which the globe and stopper, both 
of glass or other vitreous substance, are ground together and held 
together by a clamping device. A tube leads from an external connec- 
tion to or near the top of the globe, and an opening at or near to the base 
of the globe facilitates the filling of the globe with a carbon preservative 
atmosphere. In the lamp an absorbent of carbonic acid gas is used. 
4848. Warerproor Aprons, R. H. Greenleaves.—Dated 28th November, 

1878.— (Not proceeded with.) 2d. 

This consists in combining a waterproof apron with an outer covering 
by preference of a woollen nature, and which outer covering serves to 
absorb and retain any liquid falling upon it. 

4849. Vatve Seats ror Steam Enornes, H. J. Haddan.—Dated 28th 
November, 1878.—{A communication.) 6d. 

This consists of a plate or diaphragm provided with the requisite steam 
induction and eduction ports, and mounted loose upon the cylinder, and 
confined in its position by either lugs, studs, shoulders, or other equiva- 
lent staying devices, rigidly connected with either the cylinder or the 
steam’chest, the whole so constructed and arranged that the valve seat 
may be both attached to and removed from the cylinder without the 
necessity of loosening the stays from the parts which contain them. Set 
screws, keys, or other devices are arranged to adjust and tighten the 
valves at their position on the cylinder. : 
4851. Tramway anv Rattway Brakes, W. Morgan-Brown.—Dated 28th 

November, 1878.—(A communication.)-(Not proceeded with.) 2d. 

This consists, First, in giving such a form to the brake that on its 
descent on the rail it causes friction on the lateral inner or outer face of 
the rail as well as on its upper surface. Secondly, in providing such 
brake at its lower extremity with a detachable shoe which comes in 
contact with the rail, and which is made of a softer metal than the rail. 
Thirdly, in interposing between such shoe and the brake or brake head 
an elliptic spring. Fourthly, in mounting the shoe on a central pivot so 
that it is free to oscillate horizontally in order to conform to the irregu- 
larities of the track and to the curves of the line. Fifthly, for the 
purpose of bringing the brake down on the rail, in constructing it in 
two main parts united by a toggle joint, and arranged in such a manner 
that the traction on a rod produces the descent of the brake whilst it is 

by pressure on such rod. 


4852. Propucixa Luminous Errects, J. N. Aronson, — Dated 28th 
November, 1878. 4d. 

The phosphorescent o1 preferred are such as cal- 
cined oyster shells combined with sulphur by exposure to sufficient heat, 
or a paste formed of neutral arseniate of baryta and gum- acanth or 
sulphate of strontia, or sulphate of barium in combination 
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Pp tage of For rendering walls or surfaces for advertising 
or other pu 3 luminous in the dark, they are coated with an adhesive 
substance. "Ahe | hosphorescent substance is then spread over the sur- 
face by any suitable means, and then coated with transparent varnish 
or other transparent substance. 


4853. Kwitrmnc Macuines, R. Hill.—Dated 28th November, 1878.—(Not 
ith.) 4d. 


with, , 

The table is circular, and in the centre is an open well into which is 
sunk a movable ring resting upon the inner portion of the table, and 
having round its hase a toothed rack. A gear wheel gives circular 
motion to this ring, the wheel being moved by a handle underneath. 
Upon the surface of the ring is cut a volute gaore, commencing from 
the inside of the circle, and forming a series of four or more volute turns, 
the distance between the inside and the outside turn of the volute corre- 
sponding with the distance to be traversed by the needle cases to form 
respectively the largest and the smallest circles to hold respectively the 

test and the lest number of links or loops to be formed in the 
knitting, and quently the greatest and lest number of needle 
cases. 








4854. Apparatos ror Fittertnc Water, &c., P. A. Maignew.—Dated 
28th November, hee tei sfenten d acommunication) 6d. 

This consists of a rigid frame of any suitable material and shape. The 
frame is either covered on the outside or inside with any suitable tissue 
or material, which material is covered with the filtering medium. 

4855. VeLocirepes, C. Gordon.—Dated 28th November, 1878.—(Not pro- 
ceeded with.) 2d, 

This consists in improvements in the construction of velociped 


material upon « metallic base, and cutting the desired design clear 

through such coating to the metallic surface. 

5167. Screw-curtinc Macuinery, W. R. Lake.—Dated 16th December 
1878.—(A communication.)—(Complete.) 6d. 

The blanks are taken from the race As a feeder and carried downward 
to the back die, which is forced forward by an incline on a bar, and grips 
the blank with its head toward a screw-driver against another die, the 
latter having a spring enabling it to yield if a screw fails to drop into its 
proper position. At this time the screw-driver moves lengthwise, its 
point enters the nick in the head of the blank and revolves it against the 
cutter, the former forces the cutter inward and brings its point in contact 
with the blank; the cutter shaft is forced lengthwise by a cam, and is 
each time forced back bya spring, which operation is repeated asufficient 
number of times to finish the thread when the parts recede, and the 
finished screw drops into the receptacle below. 

5175. Oreratine VaLves OF STEAM AND OTHER Encines, H. J. Haddan. 
— Dated 17th December, 1878.—(A communication).—(Complete.) 10d. 

This consists, First, in the valve gear for camry | the valves or the 
slide valves of stationary or other engines with variable expansion, regu- 
lated either by hand or the governor, or to be used asa means of re- 
versing. §& dly, an arrang t o hanism or parallel motion for 
correcting the error introduced by the radius rod connecting the valve 
gear with the valve or valves. 

5292. Te_ecrapa Apparatus, S. Pitt.—Dated 27th December, 1878.—(A 
communication.)—(Complete.) 18. 10d. 

In printing telegraphs a toothed wheel or its equivalent is employed in 








whereby the force producing the rotary motion of the driving wheel, 
instead of being communicated by means of a revolving treadle attached 
to the axle thereof, is obtained by treadle bars not revolving round the 
axle, but having an up-and-down action of about 45 deg. more or less, 
and whereby the force for producing such motion is imparted to the 
periphery of the wheel, to the disc plate attached to the axle thereof, or 
to the last-mentioned disc or plate or to the periphery only. 

4856. Fasnrics, £. A. Lh-wrenx.—Dated 28th November, 1878. 4d. 

This comprises chiefly the nove] application and use of jute, flax, 
hemp, or China grass for the fabrication of velvets. 

4857. Lerrer Five, &c., J. L. Chapin.—Dated 28th November, 1878,— 
(Not proceeded with.) 2d. 

Metal pins are used for the file or binder not dissimilar to “ safety” 
pins, but with the hack or portion parallel to the pin itself bent or corru- 
gated into one or more outward U or other shaped corrugations of suffi- 
cient depth to pass through a slit or slits in the back of a pasteboard or 
other box or backing. The entire file or binder is held in its position by 
passing one or more spring or split pins through or under the bent 
pane of the back of the pin as they protrude through the box or 

cking. 

4858. Cvrrina anv Pouisuine Grass, MARBLE, Stone, &c., J. G. Tongue. 
— Dated 28th November, 1878.-—(A communication.)—( Not proceeded with.) 
2d. 

The machine is composed of a frame, the horizontal part being provided 
with rails on which a carriage moves, which carriage supports the 
mechanism, The fixed frame is provided with two uprights, having a 
fixed dise provided with parts which enter into slots formed in another 
dise of equal diameter to the former, the emg | being effected by 
means of screws. Twoarms are fixed on this latter disc, the ends of 
which retain an axis in position and upon whicha revolving circular disc 
is mounted and cotented tr means of a groove pulley. The apparatus 
for moving the material to be cut or polished is composed of a carriage 
mounted on four wheels with V-shaped grooves, so as to move on the rails 
of the fixed frame. The platform of the carriage is provided with two 
rails, on which slide two grooved plates with another plate formed with 
different curved slots or surfaces. On this plate friction rollers travel, 
attached to the carriage. 

4859. Locks ror Travetine Baas, W. R. Lake.—Dated 28th November, 
1878.—{A communication.) 6d. 

The locking device is enclosed in a box fixed to the frame. Upon an 
isolated back plate which fits exactly into the box is placed a locking 
piece with notches and a catch hook. The locking piece revolves upon a 
pin, and is moved by a key to effect the locking. To the lock bolt 
sliding beneath the lock plate are fastened two pins and a small 
traversing piece. The lock bolt is provided with a recess shaped so as 
to form a projection, behind which the bolt staple enters. As the lock 
bolt slides beneath the plate the latter is furnished with a slot and a 
lateral notch in order to allow a to-and-fro motion of the pins, one of 
which passes through a hole in a cylindrical part of the trigger, by 
means of which the opening of the lock is effected. 

4862. Sorrentino Water, A. Ashby.—-Dated 29th November, 1878. 4d. 

This consists in the addition in suitably adjusted proportion of carbonate 
of soda or other soluble carbonate or bicarbovate to water, from which 
the free and half combined carbonic acid, and consequently the temporary 
hardness, has already been removed. It also consists in the use of slides, 
with graduated scales for accurately adjusting in the requisite relative 
proportions the size of the several openings through which the hard 
water and solutions employed are made to pass before being mixed to- 
gether, so as to readily and accurately proportion their necessary relative 
quantities. 

4863. Hanoinc Boor axp SHoe Rack, H. C. Macdonald.—Dated 29th 
November, 1878. 6d. 

The apparatus is constructed of two pieces of wood or other material, 
hinged together at a suitable distance, so that when the heels of the 
boots and shoes are held in position on the rack, by means of a serrated or 
plain edged piece of metal or other material which may be attached in 
various ways to, or may be made in one piece with the upper piece of 
wood or other material, the sole of the boots and shoes rests against 
the lower piece of wood or other material. 

4864. Sapp.e Bar, J. A. Barnsby.—Dated 29th November, 1878. 6d. 

This consists in carrying the stirrup leather upon a movable or pivot- 
ting cranked lever ins of a fixed horizontal support as hitherto. 
4866. Spinsino, H. Schoch.—Dated 29th November, 1878. . 

The apparatus consists of an arrangement in which the spindles are 
placed horizontally, the yarn or thread passes through the tube at the 
end of the flyer along one of the arms of the flyer, to the end of which it 
is connected as usual, and is conducted to the spindle. By the revolution 
of the tube of the flyer, the yarn or thread receives motion, and in case of 
its breaking there is a stopping dise worked by hand, and a stopping 
— allows the attendant to use his hands freely. After finding 
the broken yarn or thread, he draws it through the tube or flyer, and by 
drawing back the lever of the stopping apparatus, he puts the tube again 
in rotation in order to unite the yarn or thread. 

4867. Pencics on Pencit. Hoipers, J. C. Mewburn.—Dated 29th Novem- 
ber, 1878.—(A communication.) 6d. 

This consists of a mode of adjusting and securing the “ lead” or pencil 
proper in its holder or case. This is effected by means of a small binding 
or tightening ring, which secures the lead in its holder near the point. 
4869. TaLitow Curs ror Lupricatino CyLINDERS or STEAM ENGINES, 

G. M. Marchant.—Dated 29th November, 1878. 6d. 

This relates to a means of forcing the lubricant from the tallow cup in 
a succession of sharp or high-pressed quantities by a cam and worm- 
wheel which is free to slide upon the piston or piston-rod of the appa- 
ratus. The worm-wheel receives its motion from a worm on the hori- 
zontal shaft operated by a ratchet wheel and catch As the worm-wheel 
and cam revolves the cam comes in contact with a pulley or runner fixed 
to and projecting from the piston, which raises the piston slowly until 
the ym ey or runner arrives at the end of the cam, when the piston is 
suddenly and sharply caused to descend by means ofa spiral or other 
spring, ‘orcing a supply of tallow on to the part required to be lubri- 
cated. 


4870. Sevr-actinc BRAKE oR Friction Covup.inos, EB. Becker.—Dated 
20th November, 1878. 6d 

The object of this invention is to couple or connect, and to disconnect, 
without any shock, two shafts situated in the same axial line, and one of 
which is the driving shaft, The two shafts may in general abut agaiust 
each other, or one may run partly in a recess in the end of the other so 
long as the rotation axis of both be the same. The driving shaft is fitted 
with a loose lever or crank, the crank pin of which forms the fulcrum for 
a block or cross piece, to which are directly or indirectly connected the 
ends of a brake band which passes round a brake drum fixed on the 
driven shaft, or to which is directly or indirectly connected one or more 
brake blocks. The brake band is tightened by means of a lever or 
crank, which is fastened on the driving shaft, and the crank pin of 
which is connected to an arm of the block to which the brake band is 
attached, so that this block when turned on its fulcrum tightens the 
band on the brake drum. 

6016. Treatinc Ones ConTAInineG Sitver AND Copper, H. J. Haddan. 
Dated 7th December, 1878.—(A communication.)-—(Complete.) 4d. 

The ores are treated with an acidulated solution of marine salt, whereby 
the transformation of the silver is rapidly and completely effected, even 
when cold, without the necessity of a previous calcination, the chloride 
of silver formed remaining in solution. By the addition to the ore of a 
small quantity of binoxide of manganese, the reaction is accelerated, and 
the dissolution of the chloride facilitated. All alkaline chlorides and 
earthy or metallic alkalines soluble in a solution of acidulated water 
— employed instead of chloride of sodium, and will produce the like 
resu! 


5170. Propucino Revirr-Live PLates FoR PrintING, &c., H. J. Haddan. 
Dated With December, 1878.(A communication.) - (Complete.) 2d. 

This consists in preparing a matrix for producing metallic relief line 

stoi cotype plates by spreading a coating of plaster, clay, or other suitable 





ion with the press mechanism, such wheel being fixed upon the 
type-wheel arbor, and controlling the press mechanism, and an escape- 
ment which permits the free movement of the controlling device in one 
direction, but retards the movement in the other direction. 
11. Cuaraine anp DiscnarainG Gas Retorts, A. Q. Koss.—Dated 30th 
December, 1878.—(Complete.) 10d. 
The charges are forced into the retorts by compressed air, steam, or 
gases, which passes through the charger and carries the charge into the 
retorts through a spout projecting into the mouth thereof. 








Soutn Kxensrneton Musrum.—Visitors during the week ending 
July 19th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,409; mercantile marine, 
building materials, and other collections, 2220. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2541; mercantile marine, building materiais, and other 
collections, 100. ‘Total, 16,270. Average of corresponding week 
in former years, 17,586. ‘Total from the opening of the Museum 
18,247,179. 

Roya ScHoot or Mines.—The following students have passed 
the examinations which entitle them to the distinction of ‘* Asso- 
ciate of the Royal School of Mines” :—In the mining and 
metallurgical divisions, Mirza Mehdy Khan. In the mining 
division, W. E. Benton, A. G. Charleton, A. D. Ellis, E. N. 
Fell, H. B. Statter, and H. Strickland. In the metallurgical 
division, W. B. M. Davidson, A. H. Fison, F. W. Grey, E. Halse, 
E. W. Harvey, Malcolm Hill, J. H. Lucas, Walter Marsh, and 
A. Gordon Salamon. The two Royal Scholarships of £15 each 
have been awarded to J. J. Hood and J. F. ilkinson. ‘The 
Royal Scholarship of £25 has been awarded to Ralph G. Scott. 
The De la Beche medal for mining, to A. D. Ellis; and the 
Murchison medal for geology, to B. Mott. 


Deatu or A Norep Sourn YoRHSHIRE MINING ENGINEER.— 
The death of Mr. Geo. Minto, an eminent mining engineer in 
South Yorkshire, whose name will be remembered in connection 
with the sad explosion at the Oaks Colliery in 1866, is announced. 
The deceased gentleman who was well known and deservedly 
respected, was a member of the Midland Institute of Mining 
Engineers and the Chesterfield and Derbyshire Mining Engineers. 
He was a native of Medonesley, near Newcastle, but found his 
way into South Yorkshire in the year 1854, and took the manage- 
ment of the Old Oaks Colliery in April, 1856. Soon after 
he entered upon his duties a lengthy and memorable strike 
occurred, which was attended by considerable violence and 
destruction of property. After a time Mr. Minto resigned the 
management, and at the time of the sad explosion in 1866, when 
360 lives were lost, the deceased gentleman played a most con- 
spicuous part. Arriving on the spot a short time after the first 
great explosion, he took part in directing the volunteers in 
recovering the dead and dying, and on the second day his devotion 
narrowly cost him his life. About ten minutes to nine o’clock on 
the morning of the 13th of December he was standing near the 
cupola shaft with Mr. Dymond, the managing partner, and 
whilst looking down the shaft the second great explosion occurred, 
which sealed the fate, as will be remembered, of Mr. P. 
Jeffeock and his gallant band. Mr. Minto was struck on the 
forehead by the force of the explosion and thrown back. Had 
the blast sucked in instead of out, he would doubtiess have been 
drawn down the shaft. After assisting in the operations con- 
nected with the closing of the shafts to get out the fire, he 
returned and took the management of euies out the workings, 
and was connected with the sinking of the new Oaks Colliery, 
which in 1870 was made to join the working of the old pit. 
Having remained at the Oaks for some time, he undertook the 
management of the Holmes Colliery near Rotherham, and was 
afterwards connected with a colliery at Eckington, and another 
at Coalville. He died at Barnsley on Monday, aged fifty-four 

ears, leaving but one son and one daughter. The former has 
mn trained to the profession of a mining engineer. 

New Dock at Great Grimspy.—The Union Dock, opened on 
Wednesday by the Prince and Princess of Wales, is the smallest 
in extent of those at Grimsby, but it is by no means the least 
important. It connects the Old Dock with the Royal Dock, 
enabling vessels to pass from one to the other without making an 
awkward detour into the river Humber, as has hitherto been 
necessary. The Manchester, Sheffield, and Lincolnshire Railway 
Company have expended in the construction of the New Union 
Dock the sum of £258,700—the works being most costly and 
difficult. The time occupied in their execution has extended over 
about six years. Its total length, including the lock, is 870ft., and 
the area of water space is 7260 yards. The difficulty experienced 
in getting in the foundation was due to the nature of the soil, the 
pressure of the upper portion of the works actually lifting the 
ground in the bottom of the excavation. This necessitated the 
walls being built of unusual thickness ; indeed, they are in most 
places 25ft. thick, and 36ft. in depth. Underneath the walls 
isa pile foundation. The pees are over 30ft. in length, and 
driven down to the solid marl clay. The walls ure built of chalk 
stone, faced with ashlar, from the well-known quarries in the 
Leeds district, the stone of which still bears the name of Bramley 
Fall. The lock, which is 304ft. long and 45ft. wide, is entirely 
built on piles, similar to the side walls, and has an invert com- 
poe of nine courses of brickwork, faced with Staffordshire blue 

ricks, with a depth of 28ft. from level of coping. The lock gates 
are made of oak, and t with iron rods, ‘The swing bridge 
—one of very simple and entirely new construction—was made by 
Messrs. Tannett, Walker, and Co., of Leeds. It is a hydraulic 
swing bridge, 76ft. in length. No chainsare used, the movement 
being obtained by means of a cylinder, fitted with a piston, on 
which the pressure from the accumulator acts. The pressure is 
700 lb. per square inch, When the bridge is over the lock, it is 
secured on the opposite side by means of a cone moved by 
hydraulic pressure, which holds it firmly in position while the 
train and other traffic pass over. There is a single line of rail, 
4ft. 84in. gauge, and provision made for foot passengers on either 
side. The hydraulic machinery for turning the bridge round is 
very simple and effective; and, the power being applied ina 
direct manner, very little water pressure is required to move the 
bridge. The time occupied in turning it for a ship to pass is on} 
50 seconds. One prominent feature is its lightness compared with 
the work to be done, and the small first cost. Messrs. Tannett, 
Walker, and Co. also supply two capstans for assisting vessels in 
and out of the dock, and these are worked by hand or water 
power, which latter is obtained from an accumulator in the tower 
adjoining the lock, and from which a water pressure of 700 lb. to 
the square inch is obtained. The engines and boilers are in the 
same building. . 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A SLIGHT improvement is this week noticeable in the iron 
trade of South Staffordshire; afew of the mills and forges are 
running more time, and the finer weather and the news from the 
Cape gave a better tone to the weekly gathering to-day—Thurs- 
day—in Birmingham, and yesterday in Wolverhampton. As to 
the orders in hand, in no case are they heavy. Perhaps the 
best relate to some plates for the Mexican Government, who, it is 
understood, are about to build, and not, as heretofore, to buy, 
their marine war requirements. Sheets for galvanising are a 
trifle better in request, and here and there galvanisers are making 
a tolerably full week; yet the demand on home agricultural 
account, which some time ago was looking up, has suffered a 
check. The China mail delivered this week has brought a slight 
accession of orders to the rod mills. Small angles, flat bars, and 
fancy merchant iron show a tendency to increase in demand. 

Prices do not, however, as yet exhibit any signs of greater 
strength. They may be quoted as: Ordinary marked bars, 
£7 5s. to £7 10s.; Lord Dudley’s bars, £8 2a. 6d.; unmarked bars, 
£5 10s. to £6 5s.; cable iron, £5 15s, and upwards; angle and 
bulb iron, £6 to £6 15s.; hoop, £6 to £7 5s.; sheets (singles), 
£6 17s. 6d. to £8; doubles, £7 10s. to £7 15s.; latens, £9 to 
£10 10s. and upwards; ship plates, £6 15s.; boiler plates, £7 to 
£9; and puddled bars, £5 to £6 per ton. 

Pigs are going away from the furnaces somewhat more freely, 
an the arrivals from other districts show a slight increase. The 
Staffordshire rates may be quoted as: Common cinder pig, 35s. 
to 37s.; good melting pig, 40s. to 50s.; part-mine forge and 
melting, 45s. to 50s.; all-mine ditto, 55s. to 70s. per ton, at fur- 
naces ; Dut less than these are occasionally taken. Barrow forge 
hematites are offered at as low as £2 17s. 6d. and may be had at 
a trifle under that figure. Certain other qualities of hematites 
are procurable at £2 16s. 

The business in railway plant is quiet ; Bessemer converters 
are on scarcely one-third time. The collieries are not more active 
than a week ago—indeed have scarcely so many orders before 
them. Most descriptions of coal are well offered. 

The North Staffordshire iron trade remains very dull, touching 
alike the pig and finished branches. The rate of production is 
being curtailed month by month. Current prices at the works 
are :—Common unmarked bars, £5 15s. to £6 5s.; crown bars, 
£6 10s.; angle and bulb iron, £6 5s. to £6 15s.; hoops, £6 5s. to 
£6 10s.; ship-plates, £7 5s. to £7 15s.; and puddled bars, £4 15s. to 
£5 2s. 6d. Delivered in London, 17s. 6d. per ton extra is charged, 
in Liverpool and Manchester 7s. 6d., and in Hull 12s. 6d 
Messrs. Stanier and Co., of Silverdale, one of the largest firms 
of colliery-owners in North Staffordshire, have given notice 
to their workmen for an increase of hours from 48 to 56 a week. 
It is questionable whether the men will be able to resist, as out of 
some 18,000 miners employed in North Staffordshire, it is calcu- 
lated that not more than 1100 belong to the union. 

A conference of ironworkers, representing Staffordshire, 
Worcestershire, and Shropshire, took place at Wednesbury, on 
Monday, to consider the propriety of applying for an advance of 
wages, and of forming a new association. The meeting decided 
that “‘ the time has scarcely yet arrived ” to apply for an advance, 
and passed a resolution for the formation of a new association on 
principles to be determined by a sub-committee representing the 
twelve districts in the three counties. A resolution was also 

condemning the action of certain employers and operatives 
who had arranged reductions of wages otherwise than through 
the medium of the wages board. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have just made their award, which is now binding upon all 
concerned, for the mines drainage rate in the Tipton district. In 
respect of four colliery owners a reduction of a proportion of the 
rate is allowed; all the other collieries at work will have to pay 
the full rate. 

Mr. C. F. Clark, of the Shakespeare Foundry, Wolverhamp- 
ton, has addressed the railway companies, showing how, through 
the railway charges, the hardware and hollow-ware makers of 
South Staffordshire and Birmingham are disadvantaged in com- 
petition with Glasgow and Belgium at many good home markets 
on the coast. Since the date of his communication the freightage 
rate to Sunderland has been dropped 5s. per ton. 

The chainmakers in the Cradley and Cradley Heath districts 
are making an effort to secure an immediate advance in wages. 
The leaders of the operatives state that the earnings of hundreds 
of the workmen do not amount to more than 6s. per week. The 
men have issued a notice to the employers demanding “‘ the 4s. 
list” for all work after August 2nd. This represents a substantial 
increase upon the present rates. 

Amongst the most recent efforts of our United States competi- 
tors, the sending of saddlers’ tools to the London markets is 
noteworthy. The tools have highly polished handles, and other- 
wise me 4 more attention to finish than usually characterises 
the English products. The import is as yet too recent to permit 
of any estimate being formed of the business likely to be 
secured. 

The forged nail operatives in the Old Hill district are, as the 
result of visits which have been made to the principal masters, 
in hopes that they may succeed in getting better wages, and they 
anticipate a meeting of the masters as a body upon the subject. 

The report of the directors of the Railway Rolling Stock Com- 

any, Wolverhampton, states that it is impossible to record any 

improvement in the trade of the concern. The accounts show a 

profit of £3631, which allows of a dividend at the rate of 3 per 

cent. per annum on the ordinary shares. The reserve fund 

amounts to £8729. The company has now in its possession 4107 

wagons. Although a large amount of business has been offered 

during the half year, yet the directors have been disinclined to 
enter into any engagement unless in their opinion it was absolutely 


e. 

A sliding scale has been arranged for the regulation of colliers’ 
wages in the Tamworth district, and work has been resumed at 
the pits. When the average price of coal does not exceed 6s. per 
ton pikemen’s wages are to be 3s. 4d. per day, which is the mini- 
mum, and wages are to advance 2d. with every rise of 6d. in coal. 
The scale has no maximum, and is terminable upon six months’ 
notice by either masters or men. 

The arrangements for the raising of the iron tubbing which 
recently slipped to the bottom of No. 1 shaft at the Cannock and 
Huntington Colliery are now complete, and the requisite ma- 
chinery is ex to be on the ground in a tew days, when 
operations will be at once commenced. The time that will be 
occupied in the work is uncertain. 

The directors of the Patent Nut and Bolt Company have 
decided upon the usual interim dividend at the rate of 5 percent. 
per annum for the half year ending June 30th. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Reports from all branches of the iron trade in this district pre- 
sent week after week the same unsatisfactory features, and in no 
direction is there any indication of improvement. The last official 
reports show a considerable reduction in the number of men 
— at the various works connected with the engineering 
trade, and engineers and machinists generally complain of a fall- 
ing off in the number of orders coming to hand, whilst in a great 
many cases those that have been secured have been taken at prices 
which leave no profit and simply enable employers to keep some 
portion of their men together. 

In the Manchester market the amount of business doing during 
the past week has been extremely small, the bulkof it consisting 
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ten tons which are 
iven out just as the requir umers compel them to 
uy, the lowness of prices apparently offering no ind t 





of hand-to-mouth orders ranging — five to 
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affecting the agricultural districts’ Farmers are evidently at 
their wits’ end to know what to do, and merchants who find their 





go 
beyond their immediate wants. Lancashire pig iron if anything 
is easier in price, makers now quoting for delivery into Manchester 
44s. per ton for No. 3 foundry, and 43s. 6d. for No. 4 forge 
less 24 per cent., but very few sales are being made, and if orders 
were offered even less money would not be refused. 

In outside brands of common iron there has been very little 
doing. A good deal of scrap iron is at present being used b 
consumers in this district, and a few parcels of Scotch iron, whic 
can now be bought at a very low figure, have been sold for mixing; 
but with regard to Lincolnshire, Derbyshire, and Middlesbro 
iron, I do not hear of any sales worth notice having been male. 
So far as prices are concerned, it is almost impossible to give any 
fixed quotation, as, until offers are made, it is difficult to say 
what sellers would take, but some brands of Derbyshire foundry 
iron, I believe, could be bought at very little over 40s. per ton, 
delivered into the Manchester district, with other brands an 
Lincolnshire ranging up to about 43s. 6d. per ton less 24; for 
good Middlesbrough brands of foundry iron, 40s. 4d. per ton net 
cash, delivered equal to Manchester, is about the price which 
sellers would readily take. 

In the finished iron trade there is moderate demand for sheets 
and hoops, and, with regard to the latter, I may mention that 
the better qualities are now being made almost exclusively of 
steel. For other descriptions of finished iron there is very little 
inquiry, and bars are offered at extremely low figures, common 

. North-country qualities being obtainable at about £5 per ton, and 
North Staffordshire bars at about £5 10s. per ton, delivered into 
this district. In one or two exceptional cases forges are fairly 
employed, but as a rule they are not running more than four days 
a week, and many large works are stopped altogether. 

In the coal trade there is no very material change since my 
last report. The demand for all classes of fuel continues to show 
a falling off, with a want of firmness in prices, small concessions 
being made by sellers rather than lose anything like good orders. 
For house-fire coals there is but a very limited inquiry, and of 
the commoner sorts for iron-making and steam purposes there is 
less going to works. Notwithstanding the lessened production of 
slack, engine fuel continues plentiful in the market and low 
in price. The average prices at the pit mouth are about 8s. 6d. 
to 9s. for best Neri 6s. to 7s. for seconds, 4s. 9d. to 5s. 3d. 
for common coal, 3s. 9d. to 4s. 6d. for burgy, and 2s. 9d. to 3s. 3d. 
for good slack. 

Short time is being worked at most of the pits throughout 
Lancashire, and there is every probability that the output will 
have to be still further reduced. 

The aspect of the hematite iron trade of the North-West of 
England is more cheerful, inasmuch as makers have on hand 
orders which will furnish employment for their works for some 
months to come, and an inquiry is being experienced which 
justifies the hope that the demand will be maintained both on 
home and foreign account till the close of the shipping season 
in October. It has not been found necessary to increase 
the output of the furnaces by relighting some of those 
which are standing idle; and this is not likely to be the 
case so long as stocks are held to the extent which is the case at 
present. Prices are steady. Steel makers are busily employed, 
and they are likely to be so. They are in receipt of several 
foreign orders, which despite foreign competition they have been 
able to secure, but prices are very low. ere is nothing new to 
note in the quiet aspect of the engineering trade. Iron ore finds 
a poor market, and coal and coke only realise a small price, the 
demand being restricted, owing to the partial inactivity of the 
works throughout the district. The shipping trade is active in 
the exportation of metal to foreign ports. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HAVE seen it stated in one or two papers that the employers 
in the South Yorkshire colliery district were setting the umpire’s 
award in regard to wages on one side. This is a mistake which 
has no doubt arisen from the fact that reductions of wages are 
at present freely talked about on every side. The facts of the 
matter are these :—The coalowners, as represented by the South 
Yorkshire Coalowners’ Association, have loyally abided by the 
award, which left them free to close their pits if they should find 
it unremunerative to continue working. In not a few instances 
the collieries have been closed, and the men have then approached 
the masters offering certain reductions with the view of recom- 
mencing work. There is usually a wide difference between the 
offers of the men and the requirements of the employers, and it is 
not easy to make the necessary compromise. 

In the Unstone district alone, 1300 hands are idle. The men 
employed by the Unstone Coal and Coke Company sent a depu- 
tation to the masters offering a 5 per cent. reduction. On Satur- 
day the employers replied that nothing short of 10 per cent. could 
induce them to meine 2 the question of re-opening the pits. The 
men declined to offer 10 per cent., and the collieries in the dis- 
trict remain closed, At Denaby Main the employers also ask 
10 per cent., but the men decline to think of anything over 
5 per cent. 

Meanwhile the coal trade is very slack, and prices continue at 
rates which can scarcely pay under any circumstances. Supplies 
of steam coal, for instance, are at present being furnished to rail- 
way companies at from 5s. to 5s. 8d. per ton—the same price as 
was charged a quarter of a century ago. Forthe London market 
there is a smaller tonnage than is usual at this season of the year, 
and that in spite of weather which is favourable to consumption. 

In gas coal there is a little activity. Part of the contract for 
the Sheffield Gas Company, I hear, has been obtained by a 
colliery near Barnsley, which has thus succeeded in “cutting 
out” a colliery near Sheffield. 

The improvement I noticed last week in the heavy industries 
still continues, and there are sanguine expectations that the 
armour-plate of the future will be on the compound principle 
which has so successfully withstood the tests at Shoeburyness. 
Already this principle has been adopted for the turrets of H.M.S. 
Tnfiexible. At the Atlas and Cyclops Works, there is a gratify- 
ing briskness in the armour-plate mills, 

ails are still being turned out in large quantities, though at 
no improvement in prices. I noticed last week a rumour to the 
effect that a leading firm contemplated removing their works to 
Derwent, in cashire, so as to be close to the raw material, and 
also to the port of delivery. Again I hear that there is some- 
thing in the rumour, and that the company has actually been 
formed under a new name for the purpose. Still, what I wrote 
you last week was communicated by one who must know its 
concerns, and according to his information an offer had simply 
been received from the owners of several blast furnaces in the 
North. A week or two will test the truth of all the state- 
ments. 

Messrs. Cammell and Co., Cyclops Steel and Ironworks, have 
just completed their American contract for steel rails, about 
which there has been somuch talk. The order was for 12,000 tons, 
and it was received from Mr. Vanderbilt. The rails, which are 
now all 6n board ship, are to be laid down on the Lake Shore 
and Michigan Southern and the Michigan Central Railways. 

In the cutlery trades there is much languor, except in the case 
of one or two standard houses, whose condition can scarcely be 
accepted at any time as evidence of the general state of cutlery 
business. Firms like Rodger’s are usually busy all the year 
round, and what they would consider indifferent business other 
concerns would speak of as, at least, satisfactory. A speedy 
settlement of the Zulu difficulty would “firm” matters, and the 
Cape trade.would again resume activity. Quite as serious a con- 
sideration is the long-continued wet weather, which is severely 





among these classes report that they are buying nothin 

at all. Favourable weather, even at the eleventh hour, woul 

tell most effectively on the home market in all kinds of goods, 
particularly farming implements required by the farmer. 

The silver and allied branches are duller than ever. A large 
firm, which seldom feels any falling-off, has been obliged to put 
its clerks on short time. Lesser houses are in a worse plight. 
People have no money at present for articles de luxe. 

The Nickel Plating Company, who have works at Sheffield and 
other places, have opened a branch at Stockton, which, I am 
told, promises well. 

A meeting has been held of the creditors of Askham Brothers 
and Co., steel manufacturers, Yorkshire Steel Works, Sheffield. 
The liabilities in the joint estate are £18,762 8s. 8d., and the 
assets £3357 13s. 5d. In the private estates, Mr. J. U. Askham 
has liabilities to the amount of £8030 14s. 6d., assets nil. Mr. 
P. U. Askham, liabilities, £10,307 10s. 2d.; assets, ni/. Bank- 
ruptcy has been resolved upon in the joint estate, and the private 
estates will go there also. 

Messrs. Beaumont, Brown, and Co., who carry on several 
businesses, the chief of which is coal, have also met their creditors. 
The liabilities in the joint estate are £20,698 1s. 7d.; assets, 
£5537 9s. Liquidation by arrangement was resolved open. Mr. 
Beaumont is stated in the receivers’ circular to be now carrying 
on business in partnership with Henrietta Eliza, Viscountess 
Galway, as colliery proprietors and coal merchants, at Haver- 
croft, near Barnsley, under the style of “‘ The Hodroyd Colliery 
Company.” The colliery which the firm recently worked was 
Newhill Colliery, near Wath-on-Dearne. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In Cleveland trade is slightly better. At the market on Tuesday 
rices remained unchanged. On Wednesday a slight upward ten- 
ency was manifested. The Scotch market, too, is much firmer, and 

Scotch warrants are about ls. higher than they were last week. 
As I have previously remarked, there is a very great sympathy 
between the two markets, and Cleveland cannot help being bene- 
ficially affected by a rise in the Scotch market. ‘The price of 
No. 3 Cleveland pig may now fairly be quoted at 33s., with other 
qualities in proportion. Messrs. Connal and Co. report their 
stock of iron at 80,000 tons. The Lackenby furnaces, three in 
number, are now out of blast, and the make of iron in the district 
is thus reduced by about 1100 tons per week. It is rumoured that 
Messrs. Downey and Co. intend to put their furnaces out of blast, 
and that the Tees Bridge Company are contemplating the same 
course. Such a proceeding among firms of the highest character 
can only indicate a sincere desire to relieve the overburdened 
market, and give Cleveland iron a fair chance once more. 

The fiaished iron trade remains in statu quo. 
brough iron manufacturers have determined not to close their 
works during the Stockton race week. On Wednesday a meeting 
of the shareholders of Messrs. Jackson, Gill, and Co., of the 
Imperial Ironworks, South Bank, Middlesbrough, was held at 
the offices of Messrs. Belta and Parrington, solicitors, Middles- 
brough. The chair was occupied by Mr. C. Bagnall, of Smeaton 
Castle, Whitby, the chairman of the board of directors. The state- 
ment of affairs submitted to the meeting by Mr. W. B. Peat, of the 
firm of R. MacKay and Co., showed unsecured creditors amount- 
ing to £12,326 12s. 1d.; creditors fully secured, £29,954 14s. 7d.; 
and creditors partly secured, £3928 12s. The total unsecured 
liabilities amounted to £15,633 9s. 1d., while the assets to meet 
these were set down at £14,746 lls. 1d., witha balance of £10,045 
from surplus of securities. Looking at the balance-sheet practi- 
cally and with a knowledge of the first cost of the works and plant, 
the valuation now made of them seems most reasonable, and the 
position so far as the creditors are concerned to be a very good 
one. It was agreed that the company should be wound up 
voluntarily under the supervision of the court, and Mr. W. B. 
Peat and Mr. M. T. Hood were appointed co-liquidators. A 
committee of three gentlemen were appointed to confer and co- 
operate with a committee of creditors. A meeting of the creditors 
was afterwards held, when the chair was taken by Mr. John 
Rogerson of the Weardale Iron Company. It was agreed that 
voluntary liquidation under supervision should be proceeded with. 
The creditors only appointed Mr. Peat liquidator. 

The iron shipbuilding trade has been brisk during the week. 
On Saturday Messrs. Edward Withy and Co., of the Middleton 
Shipyard, Hartlepool, launched a fine steamer, 230ft. by 31ft. by 
17ft. 3in. and 21ft. 6in., built for Messrs. Steel, Young, and Co., 
of London and West Hartlepool. The engines were fitted by 
Messrs. T. Richardson and Sons. On Monday Messrs. M. 
Pearse and Co. launched from their yard at Stockton a screw 
steamer 245ft. by 33ft. by 23ft., built to the order of Mr. R. J. 
Kay, of Birtley. Engines were fitted by Messrs. Blair and Co. 
On Tuesday Messrs. Richardson, Duck, and Co. launched an 
iron screw steamer 268ft. long. 34ft. Gin. broad, 22ft. Gin. depth 
of hold, built to the order of Messrs. Charles Hill and Sons, of 
Bristol and Cardiff. The engines were fitted by Messrs. T. 
Richardson and Sons. 

The Cleveland steel question is slowly but surely laying hold 
of the attention of ironmasters and iron manufacturers in the 
North of England. It is stated that the Consett Iron Company, 
who have excellent facilities at their large works at Consett, are 
contemplating going into the manufacture of Bessemer steel from 
Cleveland pig iron on a large scale. Mr. J. Butler, of the Kirk- 
stall Forge, and Mr. W. H. Smithson are also about to take up 
the manufacture of steel in Cleveland, at works to be called the 
Roseberry Steel Works. They will work, we believe, Siemens’s 
open hearth plant. 

At the Tees Nut and Bolt Works at the Dock Hill, Middles- 
brough, the machinery and plant were put up for sile by public 
auction on Wednesday by Mr. C. Willman, C.E. The prices 
realised were very poor, and did not nearly represent the value 
of the articles sold. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market was closed on Friday and Monday in conse- 
quence of the fair holidays, which have interrupted all sorts of 
usiness. ere is, however, a firmer feeling than has recently 
revailed, which it is to be hoped may be permanent. The 
foreign emand for pigs keeps up well, the exports last week 
being nearly 4000 tons more than in the preceding week, and 
1279 over those of the corresponding week of last year. The 
arrivals of pigs from the North, of England, on the other hand, 
continue to diminish in bulk. In the course of the past week 
2532 tons of pig iron were added to the stocks in Messrs. Connell 
and Co.’s stores, which now amount to 282,574 tons. There is no 
change in the number of furnaces in blast—ninety, as compared 
with ninety-six at the same date last year. 
he warrant market was strong at the o 
and business was done in the course of the day at 40s. 8d. cas 
and 40s. 8d. to 40s. 9d. one month. The market was firm but 
idle all day on Stay gg with only a few transactions at 
from 40s. . to 40s. 8$d. cash. To-day—Thursday—the 
market was also firm, with business at 40s, 94d. to 40s. 10d. cash, 
and 40s. 10d. to 41s. one month. 

Makers’ iron is firmer, and the quotations steadier; they areas 
follows :—G.m.b., f.0.b. at Glasgow, per imperial ton, No. 1, 
41s. 6d.; No. 3, 40s.; Gartsherrie, No. 1, 45s.; No. 3, 41s. 6d.; 
Coltness, No. 1, 50s. 6d.; No. 3, 42s. 6d.; Summerlee, No. 1, 
44s. 6d.; No. 3, 41s.; Langloan, No. 1, 48s. 6d.; No. 3, 42s.; 
Carnbroe, No. 1, 438, 6d.; No. 3, 41s. 6d.; Monkland, No, 1, 


ning on [pe 
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41s. 6d.; No. 3, 40s.; Clyde, No. 1, 42s, 6d.; No. 3, 40s.; Govan, 
at Broomielaw, No. 1, 41s. 6d.; No. 8, 40s.; Calder, at Port 
Dundas, No. 1, 46s.; No. 3, 41s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 44s.; No. 3, 42s.; Eglinton, No. 1, 41s. 6d.; No. 3, 40s. 6d,; 
Dalmellington, No. 1, 41s. 6d.; No. 3, 40s. 6d.; Carron, at 
Grangemouth, No. 1, 60s.; ditto, specially selected, 65s,; Shotts, 
at Leith, No. 1, 46s, 6d.; No. 3, 43s. 

Previous to the opening of the holidays, large shipments of iron 
manufactures took place from the Clyde. During the last fort- 
night the exports consisted of £7500 worth of machinery, 
£33,600 castings, £26,000 iron goods not enumerated, £6213 steel 
rails, £13,050 locomotive engines, a barge for Rangoon valued at 
£2900, and £12,000 worth of sewing machines. 

There has been a good demand for coal for shipment, and the 
departures from the port of Glasgow in the course of the past 
week aggregated 14,000 tons. he home inquiry is, however, 
slack, and there is no change in prices, The latter remark 
applies equally to the eastern mining counties, but there is a fair 
shipping trade at most of the ports. No change has occurred in 

uotations. Stocks continue to increase, even although few of 
the coalmasters are in a position to give their men full time. 
Owing to the holidays work has been partially suspended at a 
number of the collieries in the western district. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN important communication has been issued by Mr. A. 
Dalziel, the secretary of the Monmouthshire and Associated Col- 
lieries Association, which gives a most explicit denial to the state- 
ment of Mr. Abraham, that the Associated Masters contem- 
plated another reduction when the present one has been carried 
out. Mr. Dalziel states that no further reduction is contemplated 
before the end of the year, if then. This authoritative admission 
has done a great deal of good, and the house coal colliers 
will now in all probability follow the course taken by the 
steam coal men, and go in to work. Four of the largest of the 
house coal collieries will resume work on Monday. These are 
Cwmcelydach, Penrhiwfer, Llwynypia, and Gilfachgoch. These 
+ facts should regain the confidence of buyers, and it is no secret 
that such confidence is very much needed, as the sales have now 
fallen to a considerable extent. Instead of an average of 130,000 
tons exports weekly being retained by South Wales, the total is 
now slightly under 79,000 tons, a falling off from 45,000 to 50,000 
tons. ‘This has caused a good deal of depression at the ports, 
but if expectations are realised and work is fully resumed, next 
week we may expect the difference will soon be lessened. 

A considerable falling off has taken place during the last few 
| days in coal for France. The African trade also scarcely shows. 

Last week, for example, Newport only despatched 290 tons, 
| Swansea none, and Cardiff only 1899 tons. France continues to 
send us large quantities of pitwood, and from samples stocked a t 
| Cardiff the quality appears to be excellent. 

Newport is much depressed at present. Instead of a total 
export of 24,000 tons, the total last week was only 12,129. 
Within the last few days the fact of the house colliers being 
anxious to settle has led to a little more vitality, but there is 
ample room for more. Some fine ships are in dock, amongt them 
the Arago, of Liverpool, and loading has been going on freely, 

The total iron all steel sent away from Wales last week was a 
little under 5000 tons. Dowlais has been sending rails and bars 
to Santos, and the Llynvi Iron Company have also been employed 
on bars to the same destination. This was from Cardiff. From 
Newport, Mon., there were several consignments of rails on 
account of the Royal Sardinian Railway Company. Russia is 
competing fairly with Sheffield for our steel crop ends. Nearly 
1000 tons were sent to Crontstadt from Newport last week. 

Messrs. White and Challingsworth, Britannia Foundry, Risca, 
have, I hear, added a Siemens steel plant to their works, and are 
now turning out steel castings of every description up to 4 tons 
weight. ‘This is a useful thing to the district, and this enterpris- 
ing firm deserves encouragement. 

There is no improvement to record in the tin-plate trade. 
Meetings are frequent, but results unsatisfactory. There is, 
however, still a fair demand, and if makers would consent to 
reductions, this demand would be considerably increased. One 
branch of Welsh industry is in a tolerably good state—this is the 
patent fuel trade, Cardiff, who sent out 4000 tons last week, as 
compared with 100 tons the week before. 

There are rumours in the Forest of Dean that a French syndi- 
cate are in treaty for the Great Western Ironworks. If arrange- 
ments are concluded it will be with a view to cuvcr into the steel 
trade. 

Notice has been withdrawn for six weeks from the Cinderford 
Ironworks. 

A testimonial has been presented by the inhabitants of Ebbw 
Vale to Mr. Franklyn Hilton, who has relinquished his post of 
“* designing engineer” to the Ebbw Vale Company. That gentle- 
man has shown great public spirit during his residence in the 
district, and is deservedly popular. The testimonial consisted 
of a handsome timepiece, a purse of gold, and an illuminated 
address. Mr. Hilton has accepted the appointment of mechanical 
engineer to the Rhymney Iron Company. 
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THRASHING MACHINES AT THE ROYAL 
AGRICULTURAL SOCIETY'S SHOW. 
No. ITI. 


In continuation of our account of the thrashing ma- 
chine as made to-day, we now give internal illustration 
of another machine, which further shows the different 
arrangements adopted by different makers. We also give 
illustrations of drum-guards, which serve to show the 
attention which makers evs bestowed on the protection 
of those engaged in working these machines. Hunt's 
drum-guard, as exhibited by Mr. G. H. Innes of Roy- 
ston, is shown below. The highest award given in this 
class was awarded to this apparatus. It consists of a 
slide and hood, the former passing over the upper part 
of the drum, concave, and covering the top of the drum 
immediately any more weight than that of, say, a sheave 
of corn is put upon the feed-board, shown at A. 
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It does not interfere with the feeding of the machine, 
though the drum-mouth is protected at the ends as well 
as atthe back. Itis important that the ends of the drum- 
mouth should be guarded, as accident has more often taken 
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HUNT'S DRUM GUARD—CLOSED, 


pee to those + ceo th man feeding than to the 
tter. The -board D is, it will be seen, very near to 
the drum when it is down, and it is thus impossible that 
any injury can befall any falling in any way. 














S. SHOW, KILBURN—FINISHING THRASHING MACHINE 
P, AND H, P, GIBBONS, WANTAGE, ENGINEERS. 
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The feed-board is pivotted, so that when undue weight 
comes upon it the catch C is lifted, and the slide D 
immediately shoots forward under the pressure of the 
spiral springs in the tube in the feed-box, the slide board 
being carried on two slide rods as shown. 








Messrs. Ruston, Proctor, and Co., Lincoln, showed a | 


new and effectual drum guard at Kilburn, and this we 
also illustrate herewith. Referring to the section below, 
showing the guard open and ready for work, it will be 
seen that the mss i gn are a spring table A, a seif- 
closing flap B, actuated by a spring at its back, and a 
movable protecting hood C. The table A is nicely 
balanced, and any undue or sudden pressure on it throws 
up the front edge and lowers the back edge, the former 


releases the flap B, which at once flies over and closes | 
the drum. The latter by its action on the bell crank and 


PLAN SKEWING ARRANCEMENT FOR RELEASING HOOD 


SCALE or FEET, 














RUSTON, PROCTOR, AND CO.’S DRUM GUARD. 


lever attached to it—shown in plan—withdraws the small 
roller from the semicircular notch in the piece fastened 
to the hood, and the latter, having no support, falls over 
by its own weight and further protects the mouth of the 
drum, driving away in its fall any object that met it. 
The flap B having an exceedingly sharp movement given 
to it, and being so much nearer to the drum than the 
body touching the spring table, moving also in the same 
downward direction, but with most probably a much 
greater velocity, is in the most favourable condition to 
close the drum opening in advance of the falling object. 
The arrangement is very ingenious, and merits special 
attention. 

The following cuts show the drum guard made by Mr. 
J. P. Fison, Cambridge. In these illustrations A is the 


feed-board, B the feed-board fulcrum, C the balance | Th 


weight, D the guard roll, E the brackets supporting i 

F a slot down which it ro, Ga chain wheel. H a — 
necting chain, I bracket key fastening the brackets, K the 
feed box. This is an improvement on that made by Mr. 
Fison in 1875, and for which he was awarded the first 










FINISHED CORN 








prize by the Royal Agricultural Society. The feed-board 
A is connected with the —_ roll D by the chain H 
attached one to each end of the feed-board at a con- 
venient point in the rear of its axis, and passing up to 
and over guide a pulley G mounted in the hollow at the 
upper part of each bracket standard above-mentioned, 
| the chain then passing down and being connected to the 
| adjacent end of the guard roll spindle, so that should any 
| unusual weight come upon the — or front part of the 

feed-board, the rear part C of the feed-board is raised 

and the guard roll D is at the same time lowered to meet 
| one another, and thus entirely close the feed entrance to 
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FISON’S DRUM GUARD—OPEN. 


the thrashing drum. The guard pulleys over which the 
chains pass rotate on studs fixed in slots in the brackets, 
so that they can be readily adjusted as required for the 
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FISON’S DRUM GUARD—CLOSED. 


relative position of the feed-board and guard roll, and to 
enable the feed-board to be set at different inclinations. 
e apparatus is simple and easily applied to any 


machine. 
Turning now to the thrashing machine, the above 
illustration represents by a vertical longitudinal : 


section a combined thrashing and finishing machine 
as manufactured and exhibited at Kilburn by Messrs 
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‘P. and H. P. Gibbons, of Wantage. The machine 
is shown fitted with a self-feeder which delivers the 
corn tothe drum C in a regular manner, the monty 
being varied as required. This feeder is found to wor 
very satisfactorily, both as to speed of delivery and 
efficiency of work. It obviates the delays occasioned by 
the drum being choked, when indifferently fed by hand, 
and one man only, instead of two, as in the latter case, is 
required on the machine, and he merely cuts the bands 
and throws the sheaves into the feeder, where they are 
parted by the spread rake which oscillates on the shaft 

The length of the loose tines which effect this is 
altered by means of set screws, as may be found _ best to 
suit the kind of corn. The shaft also is provided with a 
simple means of adjustment for the same object. The 
corn is propelled by the light shakers B to the drum C, 
which is mounted on a steel spindle, and is built up with 
wrought iron arms, rings, and six or eight ash beaters, 
according to size of drum, the beaters being faced with 
iron plates on their front and top faces. The concave 
frame D is of wrought iron, and is provided with adjust- 
ing screws, which move along an len plate, showing the 
distance of the concave face from drum, or indicating the 
amount of movement in adjusting. The thrashed grain 
passes through the openings in the frame of the concave 
and falls down the shoot board E on to the top shoe F, the 
straw being passed to the shakers G G, which are 
attached to the crank H and rocking shafts I J, or two 
cranks are, in some cases, employed. Any grain in the 
straw is here shaken out on to the shoe, and thence 
it slides down to the opening K, falling upon the large 
caving riddle board in the lower shoe, and through to the 
blast riddles and lower riddles M and N, the 
blast from the fan O carrying the chaff and light 
weed, seeds, &c., out clear from the chaff which 
is directed to the trough P. It is thence ele- 
vated to the chaff-box Q by the exhaust fan R, and 
there delivered into chaff baskets or bags, as convenient, 
thoroughly cleansed and free from all seeds, &c. The 
chaff-box and fan may be placed on either side of the 
machine. The grain, partially finished, is passed from 
the lower shoe riddles to the elevator box §, and up to 
the awner or dresser hopper. It is then passed through 
the awner T, over the winnowing riddles, riddles with 
different sized holes for wheat, barley, oats, peas, beans, 
&c., being provided. All the light particles are here 
blown out and down the shoot to the shoe, and pass away 
with the cavings or chaff, as shown by the blast from the 
small fan U. The corn is then directed to the finishing 
screen, from which it passes to theassorting spouts intosacks 
ready for market. The awner T is simply constructed, 
and consists of a wirework cylinder, in which a spindle 
rotates mounted with knives, which give the requisite 
amount of dressing to the corn. A slide V is also pro- 
vided, by withdrawing which the corn without going 
through the awner passes at once into the screen trough 
to the sack spouts. Succeeding illustrations will show 
the adaptation of Messrs. Gibbons’s drum guard, 
which is now supplied with all new machines. This 
guard has been fichl spoken of, and it received the 
first-class mention at Kilburn. The difference between 
the arrangement of their machine and those previously 
illustrated is sufficiently obvious from an examination of 
the sections given in our impression of the 4th inst., but 
we shall draw more attention to this subject when we 
have illustrated further examples of machines by the 
leading makers. 








PARIS EXHIBITION, 1879. 

‘Tue first idea that naturally presents itself in connection 
with another Paris Exhibition |is that it follows too closely 
on the great World’s Fair of last year, and that sufficient 
interval has not elapsed to mark any considerable degree of 
progress. It must be confessed, however, that the exhibition 
in the Champ de Mars was too vast to permit of all its varied 
treasures being thoroughly appreciate ; many minor inven- 
tions of a highly interesting character were entirely eclipsed 
by others of greater magnitude, and even specialists frequently 
returned home disappointed in not being able to find the very 
exhibits that they had started with the express intention of 
examining. Confined within a more limited area, and having 
a less extended scope than last year’s show, the Exhibition of 
“*Science applied to Industry” has been regarded as an 
important sequel to the Universal Exposition of 1878; and 
the French Minister of Commerce has regarded it as offering 
considerable interest to commerce and industry. The present 
exhibition is supposed to be rather one of processes than of 
products, and especially one of subsidiary appliances ; indeed, 
the entries are restricted, in theory at least, to the latest 
applications of science to industry. Where, however, an 
exhibition is due to private initiative, as in the present case, 
it is perhaps difficult to draw a hard and fast line in this 
respect. At any rate, the classification is original, and 
strictly follows the programme traced from the commence- 
ment. Each branch of industry comes under the head of the 
science on which it depends; thus appliances for lighting, 
heating, and ventilation are included in the group of applied 
physics, while leather, and india-rubber goods, and wall- 
papers take their place under applied chemistry. 

The originator of the enterprise is M. P. Nicole, who 
organised the Havre Exhibition, and also that of maritime 
and river industries, Paris, in 1876. He is appointed Presi- 
dent of the Commission of organisation and director of the 
present exhibition, with M. de la Bruyére as general secre- 
tary. The Commission also includes engineers, manufac- 
turers, architects, a professor at the Municipal College, 
Chaptal, the president and vice-president of the general Syn- 
dicate of Chambers of Commerce, and others, to the number 
of fourteen. There is also a large and influential ‘‘ superior 
commission of patronage,” of which M. Jules Simon has 
accepted the presidency, including M. Henri Martin and the 
Comte du Moncel, member of the Institute, Simonin, mining 
engineer, Charles Blanc, of the Academie Frangaise; M. 
Dansaert, president of the Union Syndicate of Brussels ; M. 
Hérisson, deputy of the Seine; M. Lauth, manager of the 
Sévres Porcelain Factory; and several senators, deputies, and 
presidents of Chambers Syndicate. It was intended to have 
addressed a series of questions to each exhibitor respectin 
his special industry, and with the replies to have constitute 





a separate class—No. 69—of the Exhibition. This project 
has, however, been abandoned; and a committee of men 
eminent in the several branches of industry covered by the 
classification has been appointed to examine the exhibits 
critically, and issue a report. This is quite independent of 
the Jury of Rewards, nominated peed by the Organisin 
Commission, and partly by the exhibitors, who will award 
diplomas of honour, certificates of gold, silver-gilt, silver, 
and bronze medals, and honourable mentions, the cost of the 
medals, however, being defrayed by their recipients. 

The use of the Palais de Il’Industrie has been conceded to 
the Committee of Organisation from 10th July to 10th Decem- 
ber ; and applications for space have been so numerous that 
it has been found necessary to obtain more ground space. 
Accordingly, tho Minister of Public Works has granted the 
use of two avenues of the Champs Elysées on the south side 
of the Palais de l'Industrie, on which agricultural machinery 
will be exhibited, special constructions erected, and experi- 
ments made in illumination, extinction of fires and aérial 
navigation. Besides this a series of congresses and confer- 
ences is to be arranged in connection with the various classes. 
Considering that possession of the building was only obtained 
by the management on the llth of this month, it is very 
creditable to their efforts to be able to say that the Exhibition 
was duly opened by the president, M. Jules Simon, on the 
day appointed, viz., Thursday, 24th instant. Although a 
great many pictures and statues of the Salon had not then 
been removed, and even still remain in the building, the 
arrangements in the nave, or principal portion, were far more 
complete than might have been expected. The ap nee on 
first entering the palace, though gay with bunting and bright 
with that superficial decoration in which the French excel, is 
rather disappointing to the visitor seeking the ‘‘latest appli- 
cations of science to industry ;” and it must be owned that 
this Exhibition is not free from the charge brought against 
some of its more important predecessors, viz., that it possesses 
too much of the bazaar element. This, however, is to some 
extent explained by the known love of the French for putting 
forward that which is pleasing to the eye, and hiding away 
the merely useful in obscure corners; besides it was mani- 
festly easier to display articles de luxe than to erect heavy 
machinery in the few days at ee and so obtain an effec- 
tive appearance for the inaugural ceremony. Thusit happens 
that m the nave the most prominent exhibits are furni- 
ture, ceramic ware, and carriages, while the great 
bulk of machinery, especially that in motion, is rele- 
gated to the space below the south gallery, where a line 
of shafting is being erected, and illustrations of fireproof con- 
struction, hygienic dwellings, and new systems of roofing and 
heating appliances find a place under the north gallery, Ofthe 
galleries themselves, se also the saloons in communication 
with them, all that can be said at present is that they are 
being rs ped filled with tools, scientific instruments, new 
industrial products, and articles connected with education and 
instruction. 

Although the Exhibition is ‘‘ international,” there are 
probably not more than fifty English exhibitors, though 
accurate details cannot yet be ascertained, as the catalogue is 
avowedly incomplete, and the authorities are not very ready 
to impart information. Of other countries, America, Belgium, 
Austria, Spain, Switzerland, and Italy are the chief ici- 
pators ; there is, however, no classification by nationalities. 

The first group is devoted to ‘‘ Geography, Ethnography, 
Anthropology, Education, and Instruction,” the last named 
class (4) being well filled. The second group, ‘‘ Applied 
Physics,” is divided into eight classes. : 

Someimprovements, but not many exhibitors, arerepresented 
in Class 6, the electric telegraph ; while the increasing use of 
nickelisation in machinery, &c., finds an exponent in Class 7, 
electro-metallurgy. Optical and scientific instruments con- 
stitute Class 8 ; and’photography is well represented in Class 9. 
In Class 10, the production of heat and cold, M. Rikkers, of St. 
Denis, Seine, is erecting a new combined horizontal engine 
and air-pump for a set of ice-making machinery on the Raoul- 
Pictet system. A new solar motor is also entered by M. 
Delaurier. Class 11, heating, lighting, and ventilation, is one 
of the best filled classes. Messrs. ao and Co., London, 
who so successfully warmed the Bourse at Antwerp, with its 
two thoroughfares crossing one another at right angles, show 
in action a complete and rational arrangement of hot-water 
coils for warming buildings. A new chimney, constructed b: 
M. Maubanc, is claimed to economise more than half the fuel, 
and throw out heat for a long time after the fire is extin- 
guished. Some very pure carbons, in long lengths and of 
various sizes, for the electric light, are shown by M. Carré. 

In the third up, ‘Applied Chemistry,” Class 14 
includes the manufacture of artificial products, such as imita- 
tion wood, stone, and ivory; Class 15, processes and products 
of dyeing ; Class 16, chemical apparatus ; Class 17, glass and 
crystal in which Messrs. John Hewit and Co., of Sheffield, 
show an iinproved machine for superseding the diamond in 
cutting glass. Class 18 is devoted to ceramic art, but it also 
includes the articles of Stourbridge clay, crucibles, and gas 
retorts of Messrs, Harper and Moore. Class 20 is divided 
into three sections : (1) chemical, (2) pharmaceutical, and (3) 
hygienic products, all of them being well filled. Class 21 
relates to wall-papers and imitation leather, and Class 22 to 
skins and leather. In Class 23, india-rubber, M. Menier, of 
Paris-Grenelle, has a fine show of valves, packing or joint 
rubber, and driving belts, Class 24 is entirely taken up by 
alimentary substances. 

The most interesting group to readers of THE ENGINEER is 
the fourth, ‘‘ mechanics applied to various industries ;” but 
this is, unfortunately, that about which least can he said at 

resent, owing to insufficient time for erecting machinery. 
n Class 25, mechanics applied to the liberal arts, printing and 
lithographic presses, and Zuccato’s papyrograph find a 
place. Class 29 is divided into two sections, (1) weaving, 
and (2) the manufacture of garments, and includes a vast 
number of English and French machines. Class 33, agricultural 
machinery, is the most backward of any, but has a large 
number of entries. Class 34, mining and metallurgical plant 
and processes, is, perhaps, the largest filled class of any, and 
contains many interesting exhibits. M. Fichet, the con- 
structor of the wheels used in drawing the prizes of the 
loterie nationale, and one of the commissioners of classes, 
exhibits a cofre-fort, or safe, so elaborate in its details that 
he said one hour would be required to explain it. Another 
exhibitor uses fire-brick between the two plates of iron forming 
the sides. K®orting sends the latest application of his steam 
jet; and Messrs. Peter Wright and Sons, of Dudley, a capital 
collection of anvils, Class 35 includes the materiél of chemical 
products, and Class 36, arms and projectiles. 

The fifth group relates to ‘‘ Mechanics Applied to Locomo- 
tion on Land, on the Water, and in the Air.” In Class 37, 
railways, MM. Ducousso Fréres show a system of trans- 
mitting signals by electricity to trains on the run, M. Papin 





sends his improved metallic sleepers, M. E. Perrody, of 
Geneva, his arrangement of permanent way for railways and 
tramways, and M. Ramon-Ranolas-Arnan his system of axles — 
and rails for railway carriages and tram-cars, Class 39 in. 
cludes locomotion on the water, navigation, and life-saving ; 
and Class 40, aérial navigation. In Class 42, the packing, 
loading, and unloading of goods, M. A. Suc, of Paris, is put- 
ting up some extensive lifts, and pergoins for a grand display, 

The seventh group relates to ‘‘ Mathematics, Astronomy, 
and a n Class 58, measuring instruments, M. a 
Kuentz shows his ellipsographe, or instrument for describin 
ellipses and other curves. It consists of a beam compass with 
three points, one of which, by being properly set and passed 
along the edge of a set-square, describes the curve desired, 
In Class 62, ag, . Nemitz sends some dials which 
ap luminous in the dark. 

he eighth group is devoted to Mn, Geology and 
Paleontology.” In Class 64, the Diamond Rock Boring Com. 
pany, of London, contribute a collection of cores of various 
rocks ; and Mr. Hamblet, of West Bromwich, specimens of 
his Staffordshire blue bricks. In Class 65—fuel—the Wigan 
Coal and Iron Company, Limited, exhibit a block of gas coal 
about a yard cube, some specimens of their far-famed cannel 
coal, fect a section of the measures in the Wigan district. 
This company also show some samples of English, Elban, 
and Algerian iron ores, and a sample of pig iron made from 
the latter ore at Earl Dudley’s Round Oak Works. The 
breaking strain of a round l{in. bar made from this pig is 
certified by Mr. D. Kirkaldy to have stood a strain of 
54,343 lb. persquare inch, 

In the ninth group, documents, &c., M. Hamez, civil 
engineer, shows a drawing of an arrangement for taking up 
onl setting down passengers while a train is in motion. 

There are in addition other groups not specially interesting 
to engineers, 








THE LATE M. LOUIS FAVRE AND THE 
ST. GOTHARD TUNNEL. 

ALL engineers interested in the progress of the St. Gothard 
railway tunnel have become acquainted with the name of the 
contractor and engineer who undertook the responsibility of 
its construction, We have, we regret to say, to record the 
death of that extremely able and energetic engineer and con- 
tractor. ‘‘The death of Louis Favre, the contractor for the 
St. Gothard Tunnel,” writes the Geneva correspondent of the 
Times, ‘‘adds a deeply pathetic incident to the chequered 
history of the famous enterprise with which his name will 
ever be associated. He died of apoplexy, not at Gdschenen, 
as at first stated, but inside the vs ta ; and, as he had issued 
invitations to his friends only a few days previously to 
meet him at a not distant date midway in the moun- 
tain, there to celebrate the completion of the great 
tunnel which he had made, he may be said to have died 
like a general on the field of battle with the shout of 
victory ringing in his ears, Favre was born in 1826, in the 
canton of Geneva. His parentage was obscure and his educa- 
tion indifferent, and he began life as a common workman. 
But he showed so much ability and energy in his calling that, 
while still young, he rose from the ranks and became a 
builder and contractor on his own account. Finding 
Geneva too narrow a field for his activity, he removed to 
Paris, and acquired much money and reputation as an under- 
taker of public works. When the making of a tunnel through 
the St. Gothard was put up for public competition, Favre's 
tender was accepted, and so great was the confidence felt in him 
in his native city that he found no difficulty in raising among 
the bankers of the place, several of whom became his com- 
manditaires, the large sum of £250,000 required by the 
Federal Council as security for the due carrying out of 
the contract. His calculations were based on the substitu- 
tion of dynamite for gunpowder in blasting operations, 
and on the use for boring the tunnel of the compressed air 
machine, the invention of his friend and townsman, Pro- 
fessor Colladon. One of the conditions of the contract was 
that if the tunnel was not completed within a specified time 
Favre should forfeit a heavy sum, to be deducted from the 
caution money, for every day beyond the stipulated date b 
which the work should be protracted. On the other hand, 
rapidity of execution was to be rewarded by a premium in 

roportion to the time saved. All Favre’s calculations have 

n justified by the result. The tunnel will be finished before 
some of the linesof approachare well begun; and if thecompany 
had not failed in their engagements towards him, his part 
in the undertaking would have long since been completed. 
Their financial arrangements so utterly broke down that at 
one time he had to defray all the current expenses from his 
own resources, and, with the consent of the Iederal Council 
and his ‘backers’ at Geneva, make heavy inroads on the 
caution money lodged with the Government. Indeed, if 
Favre had not been strenuous and persevering, and Genevese 
bankers generous and confiding, the making of the St. Gothard 
Tunnel had long ago been abandoned. ‘The general feeling in 
Switzerland is that Favre met with hard measure as well 
from the Federal Government as the St. Gothard Company, 
and that his labours and anxieties have materially shortened 
his life. He was a man of original genius, of remarkable fer- 
tility of resource and immense ene’ Only a month before 
his untimely death he was in Paris negotiating with the 
French Government for the piercing of the Simplon, and 
had he lived, that work also would doubtless have been con- 
fided to him. Asa self-taught man, who raised himself to 
eminence by his own perseverance and force of will, he 
deserves to rank with Brindley and Stephenson, and the name 
of Louis Favre will long be held in honour by his country- 
men as that of the executor of one of the greatest engineering 
works of his age.” 

At the meeting of the Academy of Sci , 4 letter was read 
on Monday from M. Colladon, of Geneva, above referred to, 
notifying the death from apoplexy of M. Favre, while inspect- 
ing the works. He was, said M. Colladon, fifty-three years 
of age, and had engaged in nine years to construct a tunnel 
nearly 15 kilos. in length, through beds of granite, gneiss, and 
serpentine. Notwithstanding difficulties of all Finds, the 
work had been carried on interruptedly for six years, the 
estimate being so careful that there was no excess of outlay, 
and M. Favre expected in two years to complete the work. His 
death was described by M. Colladon as a great loss to science. 
Thus we have lost another of those men who unite the quali- 
ties of the engineer and he who has to carry out the work 
only su by the ineer. One of those men of the 
higher class of contractors’ engineers who are sometimes the 
real authors of the success of the work they do under the 
names of others. Everyone will sincerely regret that it 
was not ordained to Favre to finish his great work, 
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RAILWAY MATTERS. 


Tgamway extension is going on in South Staffordshire. The 
Wolverhampton Tramway Company has ¥ completed a new 
line from Bilston to Moxley, and a tri jot Ba been made, 
The trial was ed as in he way satisfactory, and the 
Board of Trade inspection will shortly take place. 

Tue Derry Central Railway is making satisfactory progress 
towards completion, and will, it is hoped, be open for traffic 
towards the end of the present year. The Ballycastle Railway 
is in course of construction, and the contractor is mening. satis- 
factory progress. ‘Lhe Limavady and Dungiven Railway has not 
yet been commenced; but the directors of that company are 
taking active steps to obtain a contract for its construction. 

A SINGULAR accident ye at the Wigan station of the 
Lancashire and Yorkshire Railway on Saturday afternoon. The 
through train from the London and North-Western line from the 
south to Southport ran into the station at too great a speed, and 
dashed into the local market train, which was standing at the 
end of the platform. One carriage full of passengers was tilted 
4ft in the air, the occupants being much bruised and shaken. 
Several had their heads cut, and a young lady had one of her 
fingers mutilated. The majority suffered from shock. 


On Wednesday afternoon the first of a series of experiments 
with the portable steam tramway, recently shown at work at 
Kilburn, and which was invented by M. Decanville, and further 
developed by Messrs. J. Fowler and Co., took place in the garden 
of Stafford House, by the permission of the Duke of Sutherland. 
The railway is meant for not only apap but also for 
military pur , and in India especially it is supposed it will 
be particularly useful. A principal feature in the system, as we 
have recently described, is the firmness with which the rails are 
held in gauge. This, added to its portability makes it very 
valuable for the purposes referred to, 


Tue railway bridge across the Kalutara river, Ceylon, on the 
sea-coast line, had been so far completed that the first train had 
been run across it on June 12th, and it was believed that the full 
extension might be opened for passenger traffic during the current 
month. There is but little doubt that this line of railway will 
shortly be extended as far as Bentota, which is situate midway 
between Colombo and Galle. ‘The resulta hitherto obtained on 
this section of the island railways have been so satisfactory that 
it is certain it will ultimately be carried on to Galle itself, and 
the southern port will then be in direct communication with the 
capital. This work “has been constructed entirely from the 
revenue of the colony, no loan having been raised to defray its 
cost, and, like all the other railways in Ceylon, it has proved 
highly remunerative to the Government. 


CoLonEL YOLLAND's report of the result of his inquiry into 
two accidents which occurred at Richmond station of the London 
and South-Western Railway on the 8th and 26th of March has 
been issued. Both these accidents, one of which proved fatal, 
were caused, it was alleged, by the great space between the 
platform and the floors of the carriages in use. With reference 
to this Colonel Yolland says :—‘‘ The proper remedy for the ex- 
isting dangerous state of things at the new Richmond station is 
for the Metropolitan District Railway Company to discontinue 
running carriages similar to those in use when the accidents 
occurred, or for the railway companies concerned to make 
arrangements for raising the platforms, so as not to leave a step 
of 2ft. jin. in height between the level of the floor of the car- 
riage and that of the platform ; but the Board of Trade are not 
empowered to make any order on the subject, as regards the 
height of the platforms on a line which has long been authorised 
to be opened for public traffic, nor with respect to the particular 
construction of the carriages which are to be used on these lines.” 


AccorDING to a recent consular report, there are four railways 
in Uruguay, the most important one being the Central Uruguay, 
which is now formed into an English limited company. It runs 
from the city of Monte Video to Durazus. a distance of 1274 
miles. The English capital invested in this railway amounts 
fully to a sum of £1,000,000, The Salto and Santa Rail- 
way has about fifty-six miles completed, leaving about fifty still 
to be constructed. It is situated on the extreme north-western 

rtion of the republic, and is owned by an English company. 
te completed this railway will be of t service to the republic 
as a vehicle for trade with Brazil, which is rendered difficult at 

resent by reason of an obstruction to navigation in the river 
ruguay, caused by rocks and rapids to the north of the town of 
Salto. ‘The Pando Railway, constructed by private enterprise, 
is in an unfinished state. It was contemplated to run this line 
from the city of Monte Video to Minas, on the south-eastern 
rtion of the oe The Northern Railway, twelve miles in 
ength, is a small railway running to the bar of the river Santa 
Lucia, where the ‘‘ abattoirs,” or slaughterhouses, are situated. 
The traffic on this line is mainly confined to the meat brought 
into the city of Monte Video. 

Co.iisions with buffer stops have been somewhat common 
lately, and respecting the accident of this sort which occurred 
on the 22nd of May, at Queen-street station, Glasgow, on 
the North British Railway, when the 7.10 p.m. express train 
—consisting of three incline brake wagons, thirteen vehicles, and 
two engines—after descending the incline of 1 in 45 leading from 
Cowlairs to Queen-street station, came into collision with the 
buffer stops at the end of that station, Major-General Hutchinson 
reports that the distance from Cowlairs station to the buffer 
stops is about 14 miles ; 200 yards at each end are more or less 
level, the remaining 1} miles consisting of a falling gradient of 
lin 45, a large portion of which is a tunnel. All trains are 
stopped at the top of the incline—the engines having previously 
left them—and werked down it by incline brake wagons weighing 
about 14 tons each, the ascending traffic being worked by a rope. 
In consequence of the extremely limited accommodation in Queen- 
street station, it is stated to necessary that sometimes one 
engine, and at other times two engines should be attached to the 
rear of descending trains in order to be in readiness to proceed 
with outgoing trains. ‘The station is now being enlarged, but 
the improvements, when ve will not permit of this ve 
objectionable practice of attaching engines to the rear of descend- 
ing trains being discontinued. 

CoLonEL YOLLAND’s report of his inquiry into the collision 
which occurred on May 31st near Bloomfield Junction, 
on the London and North-Western Railway, has been 
issued by the Board of Trade. e collision occurred 
between an up express and a down passenger train, and 
forty-two passengers are stated to have been injured. After 
giving an account of the accident, the report goes on to say :— 

‘The collision resulted from an improper mode of working 
the absolute block system on the part of the signalman at Bloom- 
field Junction, in having, immediately after he had ted the 


NOTES AND MEMORANDA. 


Tuer ‘‘ Naturforschende Gesellschaft,” of Halle, celebrated the 
100th aniversary of its foundation on Wednesday. 


THE death, on July 5th, is announced of Dr. Reiff, Tiibingen, 
formerly Professor of Philosophy at the University of that city. 

Dr. MogstA, the geologist, has discovered the remains of an 
oak forest at a depth of 7ft. or 8ft., near Rotenburg. The 
number of well-preserved trunks is enormous; one of them is 
eighteen metres long, and one and a-half metres in diameter. 
This bog oak will be used for carving. 

In this month’s number of the Mineralogical Magazine is the 
history of a remarkable gem, called the ‘‘ Maxwell-Stuart ” topaz, 
which is undoubtedly the largest cut precious stone known. Its 
weight is 1475°9 grains, or 368 carats 3°9 grains ; specific gravity, 
3°5685. It is perfectly white and very brilliant. It was brought 
from Ceylon many years ago, and has been for a considerable time 
in an uncut state in the possession of Mr. Maxwell-Stuart, 
a collector of gems, after whom it takes its name. And idea of 
its size may be formed by stating that the table is 2}in. in length. 
It was cut and polished in London, under the supervision of Mr. 
Bryce-Wright, the present owner, the operation occupying twenty- 

ight days. 

A RECENT paper by M. Berchem, chief engineer of mines in the 
Namur districts, gives with other statistics a little information 
on a point which has been very much discussed in this country— 
the cost of production of coal. The total cost of production is 
stated as 11°02f. in 1877, and as 8°69f. last year. The manual 
labour needed cost in 1877 no less than 5°94f., and last year 4°87f., 
so that there was a fall of rather more than 1 percent. In the 
other expenses there was, it is evident, a fall in the year of about 
1} per cent. It isnot expected that the fall in price in the year 
was so large as the fall in the cost of production which has been 
stated. 1t would be well if similar figures could be officially 
obtained for this country as a whole, but it is doubtful, if they 
were, whether there would be so large a reduction in the cost as 
in Namur there was during last year. 

A NEWLY-DISCOVERED metal, Norwegium, has been detected and 
isolated by Dr. Tellef Dahll in a sample of copper-nickel from 
Krageré, in Skjergaarden. The colour of the pure metal is, 
according to the Chemical News, white, with a slight brownish 
cast. hen polished it has a perfectly metallic lustre, but after 
a time it becomes covered with a thin film of oxide. It can be 
flattened out in an agate mortar, and in hardness it resembles 
copper. The melting point is 350 deg. C., and the specific gravity 
9°441. Its equivalent appears to be 145°9. Only one oxide, 
NgO, has been obtained. ith sulphuretted hydrogen it gives a 
brown sulphide, even in strongly acid hydrochloric solutions, 
which re-dissolves in ammonium sulphide. With a slight addi- 
tion of potassium ferrocyanide it gives a brown, but with larger 

roportions a green precipitate. ‘The sulphuric solution is turned 
Com on the addition of zinc, and the metal is deposited in a 

ulverulent state. The solutions of this metal are blue, but 
tome greenish on dilution. 


Tue Russian Government has under consideration a new pro- 
ject for the construction of a system of canals connecting the 
Caspian Sea with the Black Sea, and the a is discu ina 
recent number of the “ Journal” of the Russian Imperial-office 
for Public Works of Communication. The author of the new 

roject is the engineer, M. A. Daniloff. He proposes to construct 
1) acanal of some 300 versts in length, from the river Terek to 
the water-shed of the river Manytsch, which connects the Don 
with the Caspian Sea, but the bed of which is generally dry ; (2) 
a canal of about 320 versts, from the mouth of the river Kalans, 
a tributary to the Manytech, eastward to the Wolga, near 
Astrachan ; (3) a canal from the same rege westward to the Don, 
about 350 versts; (4) a branch from the eastward canal to the 
Serebriakowskaya Station on the Caspian Sea ; (5) a branch from 
the westerly canal to the Black Sea. Other Russian news states 
that the Government has commanded the Khan of Khiva to 
furnish 5000 workmen for the works connected with directing the 
Oxus River into the Caspian Sea. 


RESEARCHES on the effects of the rheostatic machine by M. 
Planté form the subject of a paper read before the Academie des 
Sciences on the 14th inst. sing a machine of 80 condensers 
charged by his seccndary battery of 800 couples, he obtains noisy 
sparks more than 0°12m. long, and if they are produced above an 
insulating surface sprinkled with flowers of sulphur, they may 
even attain 0°15m., and leave a sinuous furrow. When short of 
their maximum Jength they often form closed branches like 
anastomoses ; , on the sprinkled surface, arborescences, which 
appear after removing the excess of sulphur by a few light taps. 

is, M. Planté thinks, may explain the plant-like impressions 
sometimes found on the bodies of persons struck by lightning. 
But little dynamic electricity is required for these and other static 
effects described, that from 3 or 4 Daniell elements, By asso- 
ciating all the condensers in surface, and adding a small special 
rotating commutator, static effects of quantity are had, different 
from those of tension. By mechanical force of successive sparks 
M. Planté elevates water. 


Mr. T. Kiyyezar, sanitary inspector of Dundee, says:—‘‘I 
have paid particular attention to the action of sewer-gas on zinc 
rhones on eaves of buildings, where it was striking on the under 

art, and found in the course of a couple of years or so pretty 
arge holes eaten completely through, showing that that material 
cond not long withstand the effect of the gas. Lead is, of course, 
more durable than zinc, but the difference is only a question of 
degree, as shown by the fact that, in not afew of the water- 
closets repaired by the officers of the department during the 
year, small apertures were found in the main vertical lead pipe, 
and in the cross or horizontal one —— from it to the trap of 
the closet various perforations were found on the top, indicating 
clearly the operation of foul air from the drain. ad traps and 
soil pipes from water-closets, baths, and fixed basins are all 
subject to tear and wear, but the traps being burdened with the 
additional strain of barring the passage of sewer-gas, do their 
work less efficiently, and for a much shorter period than they are 
generally credited with; hence the necessity for proper ventila- 
tion and occasional inspection.” 


Ara recent meeting of the French Physical Society M. Bouty 
described the action of heat on metallised thermometers. The 
contraction produced at the moment of So og of the metal is 
entirely compensated by the difference of the dilatations of the 
glass and the metallic envelope, at a temperature which is higher 
the greater the contraction, and the smaller the difference of the 
dilatations, but independent of the thickness of the deposit. Above 
this critical temperature traction takes the place of pressure on 
the bulb; ruptures presently occur at the surface of contact, and 
the result is Pprmeont deformations, which produce a new dis- 
1 t o 





‘Be ready’ signal for the branch line down train from Walsall, 
also accepted the ‘ Be ready’ signal for an up main line express 
train, and lowered the up main line signals for this express train 
to pass. If the signalman had, on the receipt of the ‘ Be ready’ 
signal for the branch line down train, at once followed its accept- 
ance by the pespece Non the branch line down signals for this train 
to proceed, no collision could have taken place, inasmuch as, it 
the main line u express train had over-run the signals which 
would necessarily have been at ‘danger’ against it, the interlock- 
ing would have insured that the facing-points at the junction 
must have shifted so that the express train would have been 
diverted on to the up branch line, instead of continuing to run 
straight on on the up mine line and across the branch down line 


on the level where the collision actually took ” As an 
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I zero. The latter effect is never produced when the 
critical temperature is not exceeded. A metallised thermometer 
may be used to measure temperatures, if it have been compared 
with a typical thermometer, from which it does not differ sensibly 
unless the metallic deposit be of considerable thickness. When 
sulphate of copper is electrolysed between two very sensitive 
thermometers, coated with coves superficially, the thermometer 
attached to the positive pole is found to be at a ape ang supe- 
rior, the negative thermometer at a temperature inferior, to that 
of the surrounding liquid. The same phenomenon is observed 
in electrolysing sulphate of zinc between two thermometers 
covered with zinc. M. Bouty recalled the fact that when two 
plates of zinc or of copper are kept at different temperatures in 
the corresponding sulphate, a current arises, and the warmer 
metal is the positive pole. ere is between the production of 
these currents and the phenomena stated by M. Bouty a relation 





of reversibility similar to that which connects Peltier’s pheno- 
menon and pos “crn thermo-electric currents, 
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MISCELLANEA. 


Tux Devastation turret-ship went out of harbour on Tuesday 
last for the trial of machinery after repairs. 


THE sepentinene on Jamaica roads during last year was 
£64,489, the average cost of maintenance per mile of main road 
being £30 9s. 

PADDLE WHEELS on the system advocated by Mr. Aston, Q.C.. 
to which we have at various times referred, and which, it will be 
remembered, were fitted with advantage to the steam fire-engine 
vessel of the metropolitan service—have been fitted to the steamer 
May Flower, of Liverpool, with the advantage of an increase in 
speed from 84 to 94 knots per hour. 


THE Solihull Sewerage Works, near Birmingham, consisting 
of a sewage farm of fifteen acres, and between three and four 
miles of sewers, were officially handed over to the Rural Sanitary 
Authority on Tuesday by Messrs. W. Green and Son, of War- 
wick. The works, which have been designed by Mr. E. Pritchard, 
C.E., Warwick and Westminster, and carried out under the 
supervision of Mr. C. Lewall, C.E., the resident engineer, were 
commenced in July, 1878, and have cost between £6000 and £7000, 
provision being made for a population of 7000. 


On Saturday afternoon a new promenade pier was opened at 
Southsea, about midway between the castle and Lumps Fort, b 
the Princess of Saxe-Weimar. The Princess was presented wit 
a pair of gold scissors, with which she cut a blue riband, when an 
iron _— fell in its place. The subsequent luncheon was 

ed by Prince Edward of Saxe-Weimar and his brother, 
Prince Gustave ; the borough members, Sir James E!phinstone 
and the Hon. Thomas Bruce; Lord Henry Lennox; a brother 
of the Princess ; and the principal naval and military officers of 
the place. 


THE great tunnel for the permanent waterworks of the city of 
Baltimore is rapidly progressing. When completed it will be six 
and three-quarter miles long, and, of this entire length, some 
1600ft. still remain to be finished. It commences at Great Gun- 
powder river, and runs in a straight line, with an inside diameter 
of 12ft., to lake Montebello, the receiving reservoir. There are 
fifteen shafts along the line of the tunnel, varying from 50ft. to 
300ft. in depth, and located at distances of t. to 3000ft. apart. 
The union of the headings between shafts 3 and 4—the two 
deepest of the tunnel—was very successfully accomplished a few 
days ago, the alignment proving to be practically correct. Some 
twelve months will be required for the completion of the work. 


THE ficods have done great damage to the crops in Belgium. 
One—Saturday—account says :—‘* Between Brussels and Malines 
most of the fields are under water, and at Vilvorde even the roads 
are flooded, and the water stands at 2ft. or 3ft. in depth. The 
Senne has broken through 30 metres of its embankment, and the 
valley of the Senne above Brussels is like a lake. The Scheldt 
has likewise overflowed-its banks and is carrying off the hay on 
the meadows. The Maas has also risen, and the high road at 
Maestricht is quite surrounded by water, and there are places in 
the town where the water is 2ft. deep. The Sambre has laid also 
the lower part of Charleroi under water. The damage to the 
crops is enormous, for what is still standing will be spoilt by the 
mud left by the water.” The waters have subsided in many 
places since this account was written. 


Ir is often difficult to know what may not be classed under the 
very wide class of events placed under the head of ‘“ accidents.” 
A recent inquest after a boiler explosion will not lessen the diffi- 
culty. ‘To wit, an inquest has just been held at West Hartle- 
pool on the bodies of Benjamin Doherty, Thomas Summerland, 
and George Morris, victims of a boiler explosion at Carr-house 
Ironworks, West Hartlepool, on July 17. After exhaustive 
practical evidence, the jury found a verdict of ‘* Accidental 
death,” and added that the explosion arose from weakness of 
construction, insufficient stays, corrosion, and dirt, the conse- 
quence of bad water and the want of proper means for clearing 
the boiler, leading to the overheating of the plates when covered 
by dirt. ‘The jury expressed their regret that the inspection had 
not been more frequent, and consequently the reports from the 
chief engineer had not been made to the owners of the works as 
regularly as they ought to have been. After this what may not 
be classed accidental ? 


An American engineer, who being, says the Pall Mall Gazette, 
engaged in the construction of a railway in China, has had 
unusually favourable opportunities of examining the famous 
* Great Wall ” built to obstruct the incursions of the Tartars, 
gives the following account of this wonderful work :—‘‘ The wall 
is 1728 miles long, 18ft. wide, and 15ft. thick at the top. The 
foundation throughout is of solid granite, the remainder of com- 
pact masonry. At invervals of between 200 and 300 yards towers 
rise up, 25ft. to 30ft. high, and 24ft. in diameter. On the top of 
the walls and on both sides of it are masonry parapets to enable 
the defenders to pass unseen from one tower to another. The 
wall itself is carried from point to point in a perfectly straight 
line, across valleys and plains and over hills, without the slightest 
regard to the configuration of the ground, sometimes plunging 
down into abysses 1000ft. deep. Brooks and smaller rivers are 
bridged over by the wall, while on both banks of larger streams 
strong flanking towers are placed.” This may be all very true, 
but we should like to know something more about the railway. 


Tue Mercury, steel = vessel, a sister ship to the Iris, on 
which a prolonged series of experiments were made at Portsmouth 
with screws of various dimensions and patterns, made a pre- 
liminary trial of her engines last week. ‘The Mercury was built 
at Pembroke, and engined by the Messrs. Maudslay, Sons, and 
Field, and is now being completed for the pennant at Portsmouth. 
After adjusting compasses at Spithead, arun of one hour was 
made, with the expansion valves set at the earliest cut-off, the 
result giving a mean of seventy-five revolutions per minute, and 
an indica’ power of 3566°98 for the first, and 3487°67 for the 
second half-hour. After this the engines were gradually worked 
up to full power, and a run of an hour and a-half was made at 
full speed. The maximum revolutions were 93°5 starboard, and 
92 port, the maximum indicated horse-power developed 
was 7025, and the approximate speed, as measured by the log, 
18°2 knots. The vacuum remained at 26‘5in. in the forward 
condenser, and varied between 27‘5in. and 27in. in the after one. 
The engines and boilers worked in a perfectly satisfactory manner. 
The specified power is 7000 horses. 

Ir is now proposed that the officers undergoing a course of 
torpedo instruction on board the Vernon, at Portsmouth, shall 
also be required to familiarise themselves with the practical appli- 
cation of electricity to the art of war. The teaching element has 
not as yet been perfected, but proper instructors will, no doubt, 
be provided in course of time. Steam was got up in the Dread- 
nought on two occasions, and the first lessons ia the production 
and management of the electric light were imparted. ‘The turret 
ship is provided with a couple of lamps placed at each end of the 
flying deck, the current being generated by one of Wilde’s electro- 
magnetic machines, the motive power for which is supplied by a 
strap from the forward ventilating engine. The illumination is 

roduced by a couple of vertical carbon points, which are worked 
y hand. There is no subdivision of the current, so that only 
one light can be used at atime. Until lately, however, the after 
light could only be obtained by disconnecting the forward one 
and forming a new and separate connection with the commutator 
between decks. This method not only entailed great loss of time, 
but was attended with great difficulty. Now, however, an im- 
rtant improvement has been introduced, by means of which it 
is only necessary to shut off the forward connection, and the after 
light may be used at once. Some experiments have also been 
made with the Gramme machine on board the Bloodhound and a 
torpedo boat, 
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ABOVE and on page 88 we illustrate a twin screw hopper 
dredger, the Neptune, which has been constructed by | 


Messrs. W. Simons and Co., of Renfrew, for the Newhaven 
Harbour of the London, Brighton, and South Coast Railway 
Company. Messrs. Simons, as our ers are aware, have 


been constructing hopper ae for a good many years ; | 
combines the best results | 
very considerable | 


and the vessel now illustrate 
of their experience, together with a 
amount of that of Mr. W. Stroudley and Mr. Banister, loco- 


motive superintendent and engineer respectively of the above | 
railway. A list of this vessel’s performances shows that the | 
amount of material lifted and discharged is greater than any- | 


thing we remember to have met with before at the same cost. 


The principal dimensions of the vessel and her machinery are | 
as follows:—Length, 145ft.; breadth, 32ft.; depth, 134ft.; | 


the hopper hold contains about 550 tonsofsoil. The engines, two 
independent sets, are on the compound system, and there are 
two cylindrical boilers ; one engine with one boiler is capable 
of driving the dredging gear, and when steaming, each engine 
works its own screw propeller. 




















CROSS SECTION AT HOPPER 





SONNENTHAL'S BELT SCREWS. 

Messrs. SELIG, SONNENTHAL, AND Co., are introducing 
belt screws, in which the nut part is screwed on the outside 
instead of being plain. The screw is cut with a left-hand 

thread, so that the tendency of the nut 

to turn in rm only tends to 

tighten the screw. th parts have com- 

paratively large heads, which on their 

outer surface are slightly rounded, and 

are provided on their inner surface with 

circular grooves, thus obtaining a firm 

grip on the whole surface of the head, and 

saving the holes in the belt from being 

drawn out. The upper or bronze nut 

screw is of a coarse thread cut conically. 
| This steel screw has under its head a conical enlargement, 
which serves both to give increased strength to the screw, and 

to admit of a slot being cut in the head, into which the screw 


The dredging girder and its | 


chain of buckets can be traversed forward in advance of the | 


bow, which is so formed as to enable it, when required, 


to cut the vessel’s own floatation through shoals, bars, and | 


sand banks. The buckets are capable of raising 300 tons per 


hour and of loading the hopper cavity in less than two hours. | 


and when at constant work the consumption is about one ton 
of coal per load of 500 tons raised and deposited. The entire 
crew consists of ten hands. e cost of working during 
week ending the 22nd March, 1879, is as follows, viz. :— 
v POI i ks de ke ke gis as fo A OS 
Coal consumed (154 tons) and cost of loading 14 4 10 
£38 3 2 
Mud raised and discharged. . 6750 tons. 
Number of trips .. .. .. 13 
Mud per trip 
ED enon Welibe on is (ee iow re 
_Cost per ton of mud raised and discharged .._ 1°35d. 
The Neptune steamed round from the Clyde to Newhaven, 


519 tons. 


Sussex, in four days, and by it the dredging operations | 
are conducted with one crew, without barges, punts, or | 


tugs. In thus providing themselves with the best dredging 
plant the London, Brighton, and South Coast Railway have 
ensured the most economical prosecution of the important 
work in progress at Newhaven. In Tar ENGINEER, vol. xlvi., 
p. 430, will be found a fully illustrated description of that 
work which embraces not only a breakwater of considerable 
length, but dock extensions, which will add greatly to the 
maritime importance of Newhaven. 

Respecting a larger but nearly similar vessel of same type, 
the Willunga, a description of which was given in THE 
ENGINEER of 24th January last, the Government engineer’s 
annual report for 1878 states: ‘‘The Willunga had nearly 
removed the outer bar at Port Adelaide, having cut a channel 
to a width of 300ft. by 3600ft. in length, giving a depth of 
20ft. at low water, and had raised during last year 263,385 tons 
from the bar and deposited the same at sea.’ 


| 





driver can be inserted. This cut does not divide the head, 
| and the screw driver is thus prevented from slipping and 
| from scraping on the surface of the belt when fixin the screw. 
| An ordinary screw driver serves to tighten up the belt screws. 
| The bronze part should be on the outside of the belt, not 
| touching the pulley. The form of the screw-driver slot cut 
| in the steel part of this screw might with advantage be 
| adopted for very many other screws. It is cut by means of 
| of a small circular saw, as the form of the slot will show. 








Drum GuarD Triat at CamMpripGe.—A drum guard contest 
| will take place on Wednesday, August 6th, on the farm of Mr. 
| Emson, at Cherry Linton, situate within about a mile of Cam- 
| bridge Station, at which several of the leading makers, whose 
| guards have been recognised at the Royal shows, will compete. 

A public luncheon will be held, at which the Lord-Leiutenant of 
Cambridgeshire—Mr. C. W. Townley—will preside. 
Soutn Kxnstneton MusguM.—Visitors during the week ending 
July 26th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,457; mercantile marine, 
| building materials, and other collections, 2625. On Wednesday, 
| Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
| Museum, 2332; mercantile marine, building materials, and other 

collections, 109. Total, 16,523. Average of corresponding week 
- former years, 18,183, ‘Total from the opening of the Museum 


COMPOUNDING LOCOMOTIVE ENGINES* 
By M. ANATOLE MALLEr. 


Or all the plans which have been devised for economising steam 
in locomotive engines, the proposal to expand in separate cylinders 
is the one which the author believes has been received with the 
greatest amount of mistrust; at any rate this has been his own 
experience in France, as well as elsewhere. This has arisen in 
some cases from not fully grasping the advantage of the principle 
of expanding in separate cylinders, the application of which to 
locomotive engines has been looked upon as merely an idea 
engendered by fashion or by a passing infatuation ; whilst in 
other cases, where the principle kas been admitted, it has been 
considered inapplicable to locomotives, from a dread of imaginary 
complications. While himself thoroughly convinced of the advan- 
tages of the compound system in general, the author has always been 
of opinion that it would be particularly advantageous for locomo.- 
tives.t For marine engines the question seems to be definitely 
settled in favour of the compound system. With stationary 
engines it may be admitted that equal economy has for some 
years past been attained in single-cylinder as in compound 
engines ; but this has been accomplished only by the use of steam 
steam jackets, and of special arrangements of cut-off gear for high 
sngentien, all more or less complicated ; the em prog of which 
to locomotives may be looked upon as difficult if not altogether 
impracticable. Steam jackets indeed are of doubtful advantage for 
locomotives. Since the additional work obtained from the heat 
of the steam condensed in the jacket is proportional to the differ- 
ence of temperatures and to the extent of the cylinder surface, 
the amount of this work may be considered constant for any 
given cylinder ; whilst the work done by the steam inside that 
cylinder will be proportional to the speed of the piston. Hence, 
while the work supplied from the jacket may form an important 
proportion of the total work at a speed of say forty revolutions 
per minute, its proportion will be only half as great at eighty 
revolutions, and a quarter as great as 160, Generally locomotives 
may be said to work at too high a speed for the heat to have time 
to pass through the sides of the — from the jacket. Trials 
made on the Orleans Railway in France, as well as on the Grand 
Central Railway of Belgium, have confirmed this view, inasmuch 
as they have furnished no result in favour of jacketing ; though 
the conditions under which these trials were made do not appear 
to the author to have been such as to render them conclusive. 
With regard to the use of special expansion gear, something of 
the kind would in default of —_ und working be necessary in 
locomotives, inasmuch as the link-motion, the only contrivance 
ordinarily used, is ill adapted for so early a cut-off as is desirable 
with the high working pressuresemployed. Practical experience, 
however, has not proved favourable to special expansion gear in 
locomotives. Double slide-valves have indeed been long employed 
by Meyer, Gonzenbach, Polonceau, and others ; the Meyer cut- 
off was in use in Bavaria till about 1870; and more recently 
the Guinotte system has been tried in Belgium. But none of 
these have been able to stand the test of practical working, any 
advantages they may present having been more than counter- 
balanced by complication and cost of maintenance. Compound 
working, on the contrary, while on the one hand effecting an 
economy corresponding with that produced by steam-jackets, 
on the other hand admits of using in each cylinder only moderate 
degrees of expansion, such as are very readily obtained with 
single slide-valves worked by the ordinary kinds of link-motion. 
The compound system, in the author's opinion, may in the 
majority of cases be applied to locomotives without the slightest 
complication, that is, without a single addition to the number of 
moving parts of the machinery. The advantages of compound 
working in regard to economy can thus be realised in full, with- 
out any countervailing drawbacks; and the further advantage 
will be obtained of a smaller range of variation in the pressures 
on the pistons for any given degree of expansion. Compound 
working presents therefore in the author’s opinion the simplest 
and most efficacious method of expansion in locomotives, and is 
the only plan which admits of carrying that expansion to the full 
extent desirable. The use of considerable degrees of expansion in 
single cylinders can lead only to trouble, so far as can be judged 
from the unfavourable results obtained in certain locomotives re- 
cently fitted with cylinders of unusally large diameter for the pur- 

ose of expanding toa greater extent than had previously been done. 
“ven these considerations the author was led several years to 
design a compound locomotive differing as little as possible from 
the ordinary type, the small and large cylinder being connected 
by a special contrivance for enabling the engine to be worked at 
any time with direct admission and exhaust in both cylinders, 
just as in an ordinary engine, so as to increase the power consi- 
derably whenever desired, either for starting or for ascending 
inclines. This design was submitted to several railway engineers 
with little success: it was objected that the engine would 
have a tendency to turn sideways, owing to the difficulty of 
equalising the power on both sides; it was even maintained by 
some that the engine would never work at all. A further objection 
was that, as the discharge of the exhaust into the blast-pipe 
would occur only half as often, the draught would be diminished 
and the boiler would not make steam enough. Objections 
raised on the score of complication may be allowed to pass 
unnoticed, having probably been made without examination 
of the drawings. In all probability, therefore, no trial of the 
system would have been made until now, had not the support of 
several friends, and the confidence reposed in him by the directors 
of a short line of railway, enabled the author to carry out the first 
application of the compound system to a locomotive. In the be- 
ginning of 1876 an order was given to the Creusot Works by the 
Bayonne and Biarritz Railway for three compound locomotives 
to be built from the designs already mentioned. The author takes 
this opportunity of again giving public expression to his sense of 
the obligations he is under to those who have thus facilitated the 
carrying out of his views :—M. Eugene Pereire, chairman of the 
Bayonne and Biarritz Railway, and of the General Transatlantic 
Company ; M.M. Carimantraud and Marché, engineers of the 
Biarritz line ; and M. Schneider and his engineers, who both 
supported the adoption of the plan, and ensured its success by 
the excellent vedmeeniie of the engines built at their works. 
While the author believes that, so far as he is aware, he can claim 
the honour of having made the first application of the compound 
principle to the locomotive engine, he is not ignorant that about 
1852 trials were made by the late Mr. James Samuel in two engines 
on the Eastern Counties Railway of a plan called “ continuous 
expansion,” a description of which was given to the Institution 
at the time—see “‘ Proceedings ” 1852, pp. 27 and 41. But that 
plan was by no means the same as the compound system, inas- 
much as the smal] cylinder expanded the steam down to the final 
pressure, and was consequently subjected to the whole chillin; 

effect of the expansion, which is precisely what the compoun 

system is intended to avoid. There was, moreover, at any rate in 
the two engines in which the continuous plan was tried, a greater 
amount ‘of complication, as there were three slide valves con- 
stantly working, in addition to one at rest. ’ 

Biarritz Engines.—The engines built at Creusot for theBiarritz 
line, the principal dimensions of which are given in the appended 
Table I., are six-wheeled tank engines, with the leading and middle 
wheels coupled. The cylinders are outside, the smaller on the left- 
hand. On the same side is fixed upon the smoke-box a special 
valve-chest containing what the author calls the “starting slide 
valve.” In the accompanying drawings, Figs. 1 and 2, are shown 
general elevations of the engine; and in Figs. 3 and 4 is shown 
the starting-valve in the two extreme positions into which it can 
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+ The author is informed that the late M. Eugéne Flachat, the accuracy 
of whose judg t on all questi of practical mechanics is well known, 
ex the same opinion at the time when compound marine engines 
were first introduced, 
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be shifted by a screwed rod and hand-wheel worked by the fire- 
man. In the first position it will be seen that the exhaust steam 
from the small cylinder underneath the valve, and through 
a pipe across the smoke-box to the large cylinder. In the other 
position of the starting-valve, the exhaust from the small cylinder 
escapes direct into the blast-pipe; while the boiler steam, which 
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is always on the back of the starting-valve, is admitted thence 
direct to the large cylinder. By setting the valve so as to open 
this port only partially, the steam can be wiredrawn so as to 
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avoid too great a difference of power between the two cylinders, 
It will be noticed that the blast-pipe is here made with an annular 
nozzle, This was tried some thirty ae ago on the Orleans 
Railway, but was abandoned, for w 


at reason is not clearly 














known. In the present case it was feared that the less frequent 
exhaust might unduly diminish the draught; the precaution was 


therefore taken of pe ge J this construction of nozzle, which 


produces a very powerful draught, and is arranged to it of 
varying the area of the blast orifice by adjusting the height of 
the inner movable cone ; no occasion, however, has arisen requir- 
ing any such adjustment. The engines were tried in July, 1876, 
and at once set at rest any doubts that had been entertained about 
their working. They made steam in abundance, and worked 
with perfect steadiness. Indicator diagrams were taken, of 
which specimens are shown in Figs, 5 to 8, both when working 
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compound, and also when admitting boiler steam direct into both 
cylinders. In the latter case it will be seen that the difference of 
eo between the two cylinders amounted to as much as about 

4to1, having been intentionally exaggerated in order to see 
what effect it would have upon the running ; this was found not- 
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withstanding to be very ~y * Delays in the opening of the 
Biarritz Railway prevented the engines from being regularly 
worked till the beginning of June, 1877 ; since which date up to the 
present time about 160,000 miles have been run altogether by the 
threeengines. Theresults have been most successful, andthe author 
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has'received several official assurances of the company’s satisfaction. 
The Bayonne and Biarritz Railway is of the standard 4ft. 8}in. 
gauge, and is about five miles long, with one intermediate 
station. For about one-third of the length there is a continuous 
incline of 1 in 66; and at the Biarritz end is an incline of 1 in 70 
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in the opposite direction, half a mile long. The carriages are 
composite, of large size, two storeys high, containing three classes 
with luggage compartment; they weigh 84 tons empty, and can 
carry about a hundred passengers. ere are no goods trains. 
In the engi take four of these carriages in a train, 
and in winter two. The amount of traffic is very large ; in 1878 
there were 15,500 trains, or an average of forty-two per day 
throughout the whole year; but in summer the daily number is 
much higher, and on the 8th September, 1878—the Biarritz holi- 
day—as many as 12, passengers were carried in sixty-two 
trains. The consumption of coal—Cardiff—in these engines, for 
a total of 77,090 miles run in the whole year 1878, has amounted 
to 13°55 Ib. per mile, including getting up steam, shunting, and 
ome 3 The lowest consumption reached was in December, 
1878, by No, 2 engine, which for 3000 miles run in the month 
burnt only 10°90 Ib. of coal per mile, The time occupied in each 
journey is a quarter of an hour, so that the average speed is twenty 
miles an hour, including stoppages ; but at some parts of the line 
the speed is thirty miles an hour. It is difficult to ascertain the 
average weight of train, as the weight of passengers forms a 
large proportion of the whole, where so many are carried in each 
a As there are four carriages per train in summer as well 
as on Sundays and holidays in winter, the average for the year is 
rather above than below three carriages ; and su ing these to 
be half filled, the total load would amount to 36 tons. But it 
must be borne in mind that the tractive resistance of these carri- 
ages is much greater than that of ordinary carriages, iuasmuch as 
the wheels are of much smaller diameter, and the extent of sur- 
face for the wind to act upon is nearly double, while the greater 
length increases the resistance in running round curves, of 
which there are a large number on this line. It cannot be far 
out therefore to take the resistance as 30 per cent. greater 
than the ordinary amount.* The average weight of train would 
then by equivalent to 36 X 1:30 = 46°8 tons, together with 19 
tons for the engine, making 65°8 tons total. At this rate the 
consumption of coal amounts to 0°206 Ib. per ton per mile, in- 
cluding the weight of the engine; or 0°289 Ib. omitting the 
engine. In looking at these figures the heavy gradients must be 

en into account. The vay cathe and carriage expenses 














* This figure is obtained by i troducing the additional elements men- 
tioned above into Vuillemin’s formula for train resistance. 


for the year 1878 amounted to £1686 3s. 6d. for 77,090 miles run, 
or 5°25 pence per mile run, which is made up as follows :— 
vege of enginemen ye 0°99 penny per mile run. 
c » 1°85 


Water, oil, and sundries... °. :. :. 0°60 a 
Magee vepaies 3... 4 ke oe ce GE ” 
Carriage repairs... .. .. .. .. .. 0°40 ” 


Total running expenses .. .. 5°25 pence per mile run. 

In the coal is here included what was burnt in the shop for the 
stationary engine and smith’s fire. The cost for the locomotives 
alone, with the average consumption previously stated of 13°55 Ib. 
per mile run, would be only 1°67d. per mile run, at the prive paid 
at Bayonne of per ton. The working expenses are 13°73d. 
per mile run, or 48 per cent. of the receipts, the latter amounting 
to 28°51d. per mile run, after deducting taxes. The receipts per 
mile of line amounted for the year 1878 to £1831 after deducting 
taxes, aon the highest receipts earned by any branch line in 
France, These particulars respecting the Biarritz Railway will 
be sufficient to draw attention to the fact that a passenger line of 
standard gauge and large traffic has now been worked for two 
years with regularity, safety, and economy, by compound loco- 
motives alone. 

Haironville Engines.—Engines of the same kind were built 
shortly afterwards for a metre-gauge line from Haironville to 
Triaucourt, in the department of the Meuse. The railway 
runs alongside a high road, so that there are many inclines 
as steep as 1 in 33, and curves as sharp as 160ft. radius, or in 
some cases even 120ft. At ome of the line, the 
resistance being considerably increased, the steam is admitted 
direct from the boiler to both cylinders. The engines have 
six coupled wheels of small diameter, and weigh 12} tons 
empty, and 15} tons in working trim ; their principal dimensions 
are given in the a Table. One improvement introduced 
by the author in these engines should have attention drawn to it. 
In the indicator diagrams, Figs. 7 and 8, taken from one of the 
engines on the Bayonne and Biarritz Railway, it will be noticed 
that, the steam being cut off in both cylinders at 60 per cent. of 
the stroke, a considerable drop in the pressure occurs between the 
two cylinders, so that the power of the large cylinder when work- 
ing compound is notably less than that of the small. This drop 
is owing to the capacity of the intermediate steam chamber or re- 
ceiver; and in such engines, as is well-known, the way to diminish 
the loss thus arising is to cut off at the proper point in the large 


cylinder, that point being given by the fraction + representing 
the ratio of the capacity of the small cylinder to that of the large.* 
In the Biarritz engines this ratio being om or about 36 per cent., 


the steam would have had to be cut off in the large cylinder at 
about 36 per cent. of the stroke, in which case the drop of pres- 
sure in the receiver would have been but slight, and the power of 
the two cylinders would have been nearly equal. But as the 
two link motions are worked together by a single reversing 
handle, the cut-off in the small cylinder would also have 
had to be at the same point of the stroke, which would be 
too early for the work required to be done. Moreover the back 
pressure would then probably run my amy too high at the 
end of the stroke in the small cylinder, being due to the compres- 
sion of high-pressure steam, instead of steam expanded down 
almost to the atmospheric pressure as in ordinary locomotives ; 
indeed the fear of such excessive pressure led to the fixing of 
safety-valves in the bottom and cover of the small cylinder at 
each end. The conclusion is that means ought to be provided for 
cutting off the steam at a different point in the two cylinders— 
in the large cylinder at a percentage of the stroke represented 
theoretically by the ratio of the capacities of the two cylinders, 
but slightly modified in practice in order to equalise to some ex- 
tent the work of the two pistons; and in the small cylinder at a 

int that can be varied according to the work to be done, 
This object has been carried out in the Haironville engines 
by the arrangement shown in Fig. 9. Each link-motion 
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has a separate weigh-shaft, the two shafts being in lin 
with each other. The arm on the weigh-shaft for the larg 
cylinder is connected by a rod to the nut of the reversing 
screw, while the corresponding arm for the small cylinder 
is connected to a hand lever, which can be shifted to different 
positions on a toothed sector, itself connected to the nut of the 
reversing screw. By this arrangement, when the hand lever is in 
the middle notch of the sector, the reversing screw shifts both 
links together, while by shifting the hand lever to a different 
notch the links of the two cylinders are shifted in a different 
degree. This arrangement is very simple and very effective, and 
with some modifications in detail is employed by the author in all 
his new engines. The Haironville engines exert a very high 
tractive power, and have now been running regularly for about a 
year. At present a a of only six miles is being worked, but 
the total length of the line is forty miles, which will shortly be 
pened e engines divide their time between the regular trains 
and those carrying ballast and materials. No trustworthy figures 
can therefore be obtained at present as to consumption of 
coal, though this appears to very moderate, judging 
from some trials that have been made. In consequence 
of the line being close to the road, the speed is kept low, not 
exceeding twelve miles an hour, or less in passing through vill 
Other engines have been built for a similar class of work, but 
with four wheels only, and with the cylinders placed vertically, 
so as to be better preserved from the dust and mud. Their prin- 
pr dimensions are given in the table appended. Other engines 
o! ter power have also been built, having six wheels coupled, 
and weighing about 25 tons in working order, the principal dimen- 
sions being as given in the table. One of these engines was shown 
at the Paris Exhibition last year, and they possess one peculiarity 
to be noticed in detail. It has been seen that, with the starting- 
valve used in the Biarritz engines, the boiler steam, when admitted 
* This holds so long as we consider only the reduction to the minimum 
of the fall of pressure within the receiver ; but there is another point to 
be taken into account, viz., that there must not be too great an inequality 
in the work done by the two cylinders. This latter condition conflicts 
with the former, so that it is necessary to adopt a position between the 











two, and to allow a small fall of pressure between the cylinders. 
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direct into the large cylinder, is wire-drawn by passing through 
a throttled port, so that the pressure in the cylinder shall never be 
too high. This arrangement does very well for small engines, 
but does not answer for large ones, in which at starting the full 
pressure of the steam comes upon the large piston, in spite of the 
wire-drawing. Moreover the author has been called upon to modify 
existing engines by substituting a larger cylinder in place of one 
of the original ones, with an express stipulation that whenever 
working direct, the total pressure on the area of the new large 

iston should not exceed that on the original smaller piston, both 
or the purpose of keeping the power equal on both sides of the 
engine, and also in order not to throw any greater strain on the 
parts that were retained of the original mechanism. 

Self-acting Reducing Valve.—With this object the self-actin 
reducing valve is employed, whereby the steam pressure ‘admitted 
to the large cylinder when working direct is reduced so as never 
to exceed a certain limit, bearing a constant proportion to the 
boiler pressure. This contrivance is shown in Figs. 10 and 11. 
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On one side of the starting-valve chest is cast a cylindrical 
chamber, fitted with a piston having a rod of large diameter, 
which passes out through a stuffing-box at the back end, and has 
no external attachment. The piston acts as a stop valve sliding 
over a port at the back end, which communicates from 
the cylindricsl chamber to the starting-valve chest, while 
the front end of the piston is in direct communica- 
tion with the valve chest through a permanent opening. 
It will be seen that with this reducing valve the port is opened 
to its full extent for admitting the boiler steam direct to the 
large cylinder, instead of partially as before for the purpose of 
wire-drawing. This boiler steam entering the chamber of the 
reducing valve exerts its pressure upon the back annular area 
of the piston valve, and by pushing it forwards opens a passage 
for itself intc the starting valve-chest; it is thus enabled at the 
same instant to get round to the front face of the piston, and the 
area of this face being larger than that of the back annular face, 
the steam pressure acting upon it pushes the piston backwards so 
as to close the orifice against the boiler steam. Meanwhile the 
pressure in the valve chest becomes lowered by the passage 
of steam from it into the large cylinder; the reducing valve 
is therefore again opened by the boiler steam, and as before 
tends instantly to close again. The practical result of this 
action of the piston valve is that it finds a certain posi- 
tion of equilibrium for itself, in which it then remains 
stationary, giving such an amount of opening for the boiler steam 
as that the total pressures on the two faces of the piston valve are 
equal to each other ; consequently the pressures per square inch 
upon the two faces will be nearly in the inverse ratio of their 
areas (neglecting here the effect of the piston-rod). Thus if D 
and d be the diameters of the piston valve and its rod in inches, 
and P and p the pressures of steam in Ibs. per square inch in the 
boiler and in the starting valve chest, the valve chest pressure p 
acting on the full front face of the piston valve will balance the 
boiler pressure acting on the back annular face together with 
the atmospheric pressure acting on the piston-rod; so that 
p= P(D ts 147 @ Hence if the areas of the two faces of 
the piston valve be made to bear the same ratio to each other as 
the areas of the two engine pistons, the steam pressure admitted 
to the large cylinder when working direct will always be auto- 
matically reduced to such an extent as that the power exerted by 
the two cyiinders will be sensibly equal. The pressure in the 
starting valve chest will thus bear always a constant ratio to the 
boiler pressure, whatever be the absolute amount of the latter. 
Provision has to be made for thecase of applying counter pressure, 
whilst running with the starting valve in the position for direct 
working. In that case the steam compressed in the large cylinder 
and driven back into the starting valve chest would act on the 
full front face of the reducing piston valve to close the boiler 
orifice, and so preclude its own passage from the valve chest into 
the boiler. A stop is therefore fixed, to prevent the piston valve 
from ever closing the boiler orifice cntiaaly. In other engines, as 
will be mentioned subsequently, a safety valve has been placed 
upon the starting valve chest, whereby the same effect is obtained. 
It should be observed that the reducing valve presents an im- 
portant advantage in diminishing greatly the steam pressure on 
the back of the starting slide valve, so that this valve can be 
shifted much more easily than otherwise; this is a con- 
sideration, especially in the case of large engines. The com- 
pound locomotives shown at the Paris Exhibition have also a 
reversing motion in which the two link motions can be shifted 
independently at pleasure; and an annular blast nozzle with the 
inner cone fixed. 

Compounding of Existing Locomotives.—Enough has perha) 
been said on the building of new compound locomotives ; and the 
alteration of existing engines to the compound system will now 
be considered. The simplest method is generally to retain one 
of the original cylinders as the high-pressure cylinder, and to 
replace the other by a new one of larger diameter for expanding ; 
the steam and exhaust pipes are suitably rearranged, and a 
Starting valve and reducing valve are added, while the whole of 
the original mechanism is retained for the large cylinder, The 








tirst engines altered in this way were two poset locomotiv 
one a Y yap oe ergine on the Paris and Orleans Railway, anc 
the other a goods engine on the Northern Railway of Spain. 
Northern Railway of Spain, Goods Engine.—The arrange- 
ment of this altered engine is shown in “Pics, 12 to 14. The 
old cylinders were 17gin. diameter and 23fin. stroke ; 
of these the right-hand one has been replaced by a cylinder 
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of 238in. 


diameter, ‘ 
engine frames would allow to be got in; the ratio of 


which was as large a size as the 


the two piston areas is therefore 1°86 to 1. The exhaust pipe 
from the small to the large cylinder is made to take a long 
winding course, so as to get as large a capacity of receiver as 
possible, amounting in this case to 1°69 times the capacity of the 








vipe has about 20 
‘ace exposed to the heat of the smoke-box. As 


small cylinder ; by the same means also the 
square feet of su’ : k 
the alterations were required to be made in the simplest and 
least expensive manner possible, the ariangement of the two 
link-motions to work independently of each other has not at 
present been carried out in this engine, which is the more to be 
regretted as it presented no special difficulties; but it can be 
done at any future time. The reducing valve has been fitted 
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with a spring to prevent any violent shocks in case of its acting 
too quickly ; and a spring safety valve has been fixed on the 
starting valve chest, to avoid excessive compression of the steam 
when working reversed. The new work has been supplied from 
Creusot, and fitted at the railway company’s shops at Valla- 
dolid ; the alteration should be about completed at the present 
time, and the engine ready for work. The prineipal dimensions 
of the engine as now altered are given in the table —. 
Paris and Orleans Railway, Passenger Engine.—Prior to the 
opening of the Bayonne and Biarritz Railway, one of the com- 
pound locomotives built for that line had been worked for several 
weeks, at the beginning of 1877, on a branch of the Orleans 
Railway ; and in co uence of these trials it was decided, on 
the recommendation of M. Forquenot, locomotive and earriage 
superintendent of the Orleans Railway, to alter this company’s 
passenger engine No, 210 to the compound system. Owing to 
the Paris Exhibition and various other circumstances the altera- 
tion took a lung time, and could not be completed till the end of 
1878. The engine is of the class now exclusively employed on 
the Orleans Railway for the nger traffic, both express and 
ordinary ; having outside cylinders and = wheels, the four 
middle ones being coupled, while the leading and trailing are 
carrying wheels. Similar engines, originally built with only six 
wheels, are now being altered to eight by the addition of a pair 
of trailing wheels, as has been done in the case of No. 210 engine. 
In respect of power, the engines are of two classes, one having 
cylinders of 16}in. diameter, and the other of 17gin.; in 
both the stroke is 258in., and the coupled wheels are 6ft. 6gin. 
diameter ; the boiler pressure is 120lb. per square inch in the 
earlier engines, but in the later has been raised to 130lb, The 
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cylinders of No, 210 engine were 164in. diameter ; the right-hand 
one has been re he 9 by a cylinder of 21fin. diameter, A 
starting valve with reducing valve has been added, and the 
exhaust pipe from the small to the large cylinder takes a turn 
inside the smoke-box, so as to pet a capacity of about 1°33 times 
that of the small cylinder. The two link-motions have not been 
altered to shift independently, outs to some difficulty from the 
position of the weigh-shaft, which is here underneath. On 
putting the engine to work, serious difficulties were met 
with. The stroke of the reducing piston valve being too 
short, the valve struck very violently against the end of its 
cylinder, notwithstanding that a buffer spring was afterwards 
inserted. Senssver—aechabt from the omission to provide 
a safety valve for reverse working—the cylinder of the reducing 
valve has been broken, so that it can no longer be used ; and the 
only resource has been the throttling of the steam port of the 
large cylinder by means of the starting valve itself. This failure 
of the reducing valve has been vexatious in every way. Owing 
to the excessive pressure thus brought on the back of the start. 
ing slide valve, the area of which is nearly 175 me inches, there 
is great difficulty in shifting this valve by hand, and some dela 

thus arises in changes from direct to —oae working, which 
prevents getting up speed so quickly. oreover, as the initial 
pressure in the “ ~ cylinder is no longer regulated automaticall 

the intended equality of power on both sides of the engine is 
not properly maintained. Since the beginning of the present 
year, this altered compound engine has run in regular working 
about 12,000 miles, which a have been quite enough to settle 
the question of the economy to be derived from compound work- 
ing, had the engine continued to age — that amount of 
work for which its original pair of _ cylinders were intended, 
Unfortunately, however, owing to the exigences of the traffic, 
the altered engine was required at once to do the same work 
as the more powerful engines having 17gin. cylinders and 
higher boiler pressure. ‘Thus the compound engine, arranged 
with the special object of utilising to the utmost the expansion of 
steam, was placed in the singular position of having to work 
with the least amount of expansion possible. For the purpose of 
comparing the effects of expanding in a pair of single cylinders, 
orin two cylinders compounded together, the total expansion 
in the two cases ought to have been practically the same; but 
this was not so, The expansion being measured by the ratio of 
the final volume of the steam to its initial volume, the final 
volume in the compound engine is that of the large cylinder alone, 
while in the ordinary engines it is the joint volume of the two 
simple cylinders. ‘Thus, if the final volume in the compound 
engine be represented by 1°00, the final volume will be 1°17 in the 
calledky engines with 16\in. cylinders, and 1°28 in those with 
17gin. cylinders. Hence, if we take a cut-off at 55 per cent. of 
the sl «. in the small cylinder, the grade of expansion would be 
3*1lin the compound engine, as against 3°64 and 3°98 in the ordi- 
nary engines; while a cut-off at 75 per cent. would give a grade 
of 2°21 in the compound engine, as against 2°67 and 2°92 in the 
others. In spite of this disadvantage, it has been found that 
when working with a cut-off at about half stroke the compound 
locomotive shows a decided economy over the ordinary engines 
doing the same work ; which consequently proves that less steam 
is consumed in expanding, say, 3°11 times in two cylinders on the 
compound principle, than in expanding 3°64 and 3°98 times in the 
ordinary simple cylinders, It may therefore fairly be assumed 
that, if the compound locomotive expanded also 3°64 or 3°98 
times, its advantage would be proportionately greater. Unfortu- 
nately, with the sizes of the cylinders in the compound engine, a 
cut-off at half stroke in the smaller would not admit of the 
engine taking trains of more than 100 to 120 tons over the part of 
the line worked by it, whereas the regular trains weigh from 150 
to 160 tons. The compound engine has therefore had to be 
worked for the greater part of the time with a lower grade of 
expansion, and some time even with the boiler steam admitted 
direct into the larger cylinder. Under these unfavourable cir- 
cumstances no economy has been obtained with the compound 
engine; but the fact that even thus its consumption of coal has 
not been appreciably higher than in the best of the ordinary 
engines performing the same amount of work seems to show a 
definite advantage in favour of compound working. In addition 
it must be borne in mind that the altered engine was not fitted 
with independent gear for the two link motions; and also that 
in its ordinary working there was a considerable drop of pressure 
in the receiver between the two cylinders, and that the large 
cylinder was consequently doing far less work than it ought to 
do. This is shown in the accompanying indicator diagrams, 
Figs. 15 and 16, which have been taken very recently from the 
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engine whilst working express trains between Paris and Orleans. 
The removal of these defects, it will be seen, cannot fail to result 
in a decided advantage in favour of the compound locomotive. 
The author believes this improvement is about to be effected, and 
that the experiments will then be continued in a way which will 
admit of a more accurate comparison. The results of these he 
will have much pleasure in communicating to the Institution. 
Conclusions.—The compound system affording a simple and 
effective means of expanding, that expansion should be carried 
to a high degree, and for this purpose cylinders of a large size 
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must be used. In new engines this can easily be done, as shown 
in Figs. 17 to 20. In Figs. 17 to 19 are shown three different 
arrangements of inside and outside-cylinder passenger engines; 
with cylinders of 16}in. and 25in. diameter, and 6ft. driving 
wheels. In Fig. 20 is shown an outside-cylinder goods engine, 
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with 19in, and _28in. cylinders for 4ft. 3in. coupled wheels; the 
cylinders would here be inclined slightly, to raise them higher 
from the rails, It will be seen t in the outside-cylinder 
engines, both passenger and goods, the width between the centre 
lines of the two cylinders would not be greater than in the exist- 
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ing engines, namely, 6ft. 10in, to 7ft.; it would only be necessary 
to bring the inside frames slightly closer together The application 
of the compound system to existing locomotives is much more 
difficult; if some — lend themselves readily to the change, 
this is by no means the case always, In Figs. 21 and 22 is shown 
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an arrangement designed some time ago by the author, presentin 
some novel features in the details, and intended to meet the views o' 
those who are bent upon symmetry in a locomotive. The origi 
omie are here retained to act as the large cylinders, and on 
the front end of each is placed a smaller cylinder receiving the 
boiler steam direct. Among the peculiarities of the design is 
the mode of connecting the two piston-rods ; the solid piston-rod 











of the large cylinder is prolonged through a tube extending the 
whole length of the small cylinder, and outside this tube 
works the hollow piston-rod of the small cylinder, the two rods 
being secured together at the front or outer end. By this 
means the stuffing-box that would otherwise have to be placed 
between the two cylinders is removed to the outer end of the 
small one, where it can be readily examined and lubricated ; it is 
made either with the ordinary gland and packing or with white 
metal. The regulator is made of two slide valves coupled back 
to back by two thin metal plates, by which the steam pressure 
is excluded from a considerable extent of their back surface. 
They each govern three ports, and are so arranged that, when the 
foremost ports are uncovered, the boiler steam enters the small 
cylinders, from which the exhaust passes back underneath the 
regulator slides into the large cylinders, the engine then working 
compound. On the contrary, when the hindermost ports are 
uncovered, the boiler steam is admitted direct to the large 
cylinders, and the engine works like an ordinary locomotive, the 
small cylinders not then coming into action ; they are not, how- 
ever, pumping air into the boiler, their front and back ends 
being simply in open communication through the ports under the 
regu ator slides. When the slides are in their middle position, 

the ports are covered, and the steam is excluded from all the 
cylinders, The regulator thus servea at the same time both as 
an ordinary regulator and as a starting-valve; so that in this 
four-cylinder engine there is only one handle to be moved, 
instead of the two handles in the compound locomotives having 
only two cylinders. ‘This arrangement has been designed for 
engines, in which the cylinders are not in front, but in the 
middle, between a coupled axle and a carrying axle, as in some 
of the Belgian and French passenger engines; it would be 
equally applicable to bogie engines in which the cylinders 
are not placed on the bogie or Bissell truck. The alteration of 
existing engines in this way would cost less than replacing 
one of the original cylinders by a larger. In resorting to the use 
of four cylinders, it will generally be found preferable to keep to 





two sets of mechanism only, as in the arrangement just described ; | the discussion the opinions and experience of the members pre- 
nevertheless, there are cases in which, for reasons ‘independent of | sent. The author is convinced that the system will be further 
the mode of using the steam, it may be advisable for each | extended; and its he is satisfied, would be speedily assured, 





cylinder to have its own separate driving gear, as in the Fairlie if a thorough practical trial were made on one of the English 
Pp 
he author has long ' railways, tr 


and Meyer engines and others, Such engines t! 








he attention drawn to the subject through its con- 
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been of opinion seem peculiarly adapted for the ommend system, 
by which the steam would be better utilised without any new 
complication being introduced. The question of compound work- 
ing need not be further enlarged upon in the present paper, in 
which the author’s aim has been to describe what has already 
been done by himself in this matter, in the hope of eliciting in 








| sideration by the present meeting cannot but tend to the 
advancement of the question ; and the request which the author 
| has had the honour of receiving from the Council of the Institu- 
| tion to contribute the present communication is not only highly 
| gratifying to himself, as evincing the interest felt in the subject, 

but is also a strong encouragement to his efforts in this direction. 


TABLE I.—Compound Locomotive Engines.—Principal Dimensions, 
































Bayonne | Haironville | Locomotives Paris Nortiiéen 
Railways, &c., for which the compound locomotives oa | pete . bi vie | shown at ik Galina Railway 
were built. Z | gauge ocomotives, | ‘aris - more 
Railway. | way. | Exhibition. Railway. of Spain. 
Referenceletter.. . .. .. .. - A B on Ss E F 
Year of building or altering .. .. .. 1876 1877 1877 } 1878 1878 = 
Number of engines to same pattern .. 3 5 2 } 2 
Gauge of line; metre, ft. ~_. 44> (60... 08)) 88 1°45 | 4-8$ | 1°00 ; 3-3§ 1°45 | 4-8} | 1°45 | 4-8} 1°45 | 4-8} 1°67 | 5-6 
Heating surface :— | | iaee a : | <a) page OS a 
Tubes, mean diameter ; sq. metres; sq.feet .. .. | 40°50 436°0 | 29°40 316°5 | 12°43 /133°8 | 51°00 549°0 |127°78 1875°5 102 73 1105 8 
enema, G6. Ge 6s cc tk ce ot em te te ve 4°60 | 49°5 | 3°20 | 34°4 2°49 | 26°8 5°70 | 61°3 8°16 =687°s 7°85 |. 84°5 
Total do. do. 1. 6. ce ce ce ce we ee ve oe | 45°10 '485°5 =| 32°60 350°9 | 14°92 160°6 | 56°70 610°3 |135°94 1463°3 |110°58 /1190°3 
Firegrate IN "OSES EE ee ae eee es 1°00 | 10°8 | 0°65 70 0°33 3°6 | 1°26 | 18°6 1°40 15'1 1°32 1 14°2 
Ratio of total heating surface to fire-box surface .. .. 9°80 tol | 10°20 tol 6°00 to 1 | 9°95 to 1 16°66 to 1 14°08 tol . 
Ratio of total heating surface to fire-grate area .. .. | 45°10 tol | 50°00 tol 45°20 tol 45°00 to 1 97°00 to 1 83°70 to 1 
2 - Saaphpay Ppp o ae ae 49 380 Tova” aM 
C metre, inches :. :. .. 0-045 0°045] 13] 0°045) 18) 0-045 12] 0-048] 12] 0-050 2 
eouaees teeeken pa ft. in... 2°400| 7-10 | 2°200| 7-3 1°880| 6-2 | 2-900 9-6 5*000/16-5 4°157|13-8 
Height of centre of boiler above rails, do. do. 1°600| 5-3 | 1°400| 4-7 1°250| 4-1 | 1°860 6-1 1°950} 6-5 1875) 6-2 
Diameter of boiler, do.do. .. .. .. see oe 1°000) 3-33 0°900} 2-114 | 0°700) 2-34 | 1°020 3-4} 1°240) 4-0 1°280} 4-23 
Capacity of water space, cubic metre, cubic feet .. .. | 1°370 48°4 1°000} 35°3 0°800} 28°3 1°800 63°6 3°750) 132°4 | 3°350) 118°3 
team pressure above atmosphere, atm., lbs. pr. sq. in. 10 | 140 10 | 140 12/170 | 10 | 140 8°5 120 7 100 
Diameter of small cylinder, metre, inches .. .. .. | 0°240, 9°45 | 0°220) 8°66 | 0°150) 5°90 | 0°280 11°02} 0°420) 16°54) 0°440, 17°33 
Diameter of large cylinder, do. rer ee eee 0°400, 15°7: 0°345) 13°58 | 0°240; 9°45 | 0°420 16°54 | 0°550| 21°67) 0°600; 23°62 
Ratio of piston areas ; 0S? kate? Pe ae ee 2°78 tol 2°53 tol 2°56 tol 2°25 to 1 1‘71 tol 1°86 tol 
Length of stroke of pistons, metre,inches .. |. ..| 0°45 |17°72| 0°40 | 15°75 | 0-32 | 12°60 | 0°55 | 21-67 | 0°65 | 25-59) 0-60 |" 23-62 
Distance on of cylinder centre lines, metres, ft. in. | 1°91 | 6-3} 1°41 | 4-74 1°52 | 4-11g | 1°95 I 6-4} 1°90 | 6-23 2°23 | 7-3} 
ear parse Ae Abed kis saieooties . ; 2 : : : 
Number of axlescoupled .. .. «. «. se RE Pl ; 
Diameter of coupled Whecks, metres, ft. in. 1°20 = 0°75 | 2-5k | 0°70 | 2-3) | 1°20 | 8-113 < | re 1°30 | 4-34 
carryii a és oe) Oe —_— i — ne _ _- _ *22 _ _ 
pent gcos os dip oy <iugailmat teoss ote tt) otg | sao | 1685-6 | 130/43 | 270/20 | 5-70 l1s-8 | 3-52 [i 
Length of engine overall,do.do. .. .. .. .. «| 5°74 18-10 5°84 17-5 4°10 13-5 | 6°76 (22-2 8°65 |28-5 7°60 |24-11 
Capacity of water tanks. cubic metres, cubic feet..  .. | 1°800 63°6 1°900, 67°1 1°000, 35°83 2°500) 88°4 tender tender 
Weight of ine empty, kilog,tons.. .. .. .. «- |15,500/ 154 /12,500/ 124 | 6750 | 63 | 20,500} 20} /33,930*) 334%) 28,000} 28 
Ave’ weight in working order, do. do... .. .. | 19,500 194 | 15,500 = 8250 | 8} | 24,500] 244 137,930 | 374 | 31,800) 31¥ 
Adhesion weight on coupled wheels, do. do... .. ++ | 15,200 154 | 15,500 15: 8250 8} | 24,500 244 (22,330 22% | 31,800 813 








* Including a counterweight of 700 kilog.—14 cwt.—at the 


A.—New engines built at Creusot Works. | 
B.—New engines built at Passy Works, Paris. 

C.—New engines built by Corpet and Bourdon, Paris. 

D.—New engines built at Passy Works, Paris. | 


back end, to balance the extra weight of the new cylinders. 


E.—Engine built in 1865 at the railway company’s works in 
Paris, and altered at the same works. 

F.—Engine built in 1862 at Creusot Works, and altered at the 
railway company’s works at Valladolid, the new parts 
being supplied from Creusot. 














THE MonKWEARMOUTH JUNCTION Rattway. — One of the 
largest of the works which the North-Eastern Railway Company 
has for some years had in hand—the Monkwearmouth Junction 
event MR on just undergone the ordeal of inspection ; and it is 
now being brought into use. It furnishes a chain in the link of 
communication by the coast route northwards, and it also unites 
three of the lines of the North-Eastern Railway converging into 
Sunderland. The works made needful the bridging of the river 
Wear, the tunnelling under part of the town of Sunderland to 
the new Central station, and other important works in the course 
of nearly two and a-half miles of line. The works were let in 
1874 to Mr. John Waddell, his contract being £219,101, 
and to this is to be added the cost of the land and 
other items which bring up the expenditure in the obtaining and 
carrying out the powers of the Act for the works, according to 
the official statement, to over £500,000, The bridge over the Wear 
consists of three arches, of 31ft. 4in. span on either side, with a 
central span of 100 yards. The river span consists of two strong 
bowstring girders; the depth from the rails on the bridge being 
87ft. to high-water mark. After the river is crossed, Matlock- 
street is carried over the railway by a bridge, and a tunnel 
160 yards long carries the line to the new station. The front 
elevation of this is in the High-street ; it is two stories high, a 
clock tower in the centre raising the height to 118ft. at its roof. 
The station buildings contain a spacious central hall, re 
office, well-fitted waiting rooms, first and second class refresh- 
ment rooms, Lge telegra hic, left luggage, and other offices, 
whilst hydraulic lifts, &c., add to the conveniences for working, 


The two platforms are 200 yards long, covered by an iron semi- 


| elliptical roof, with a span of 95ft. clear. Beyond the station, 
| the Borough-road is carried over the railway, branches to the 
Pensher branch and to sidings are cast out, and in two lengths 
| a tunnel of about half a mile, and open cuttings for the bulk of 
| therest of the way, carry the line thence toajunction with the Hartle- 
| pool and Hendon branch. ‘The agent for Mr. Waddell, the con- 
tractor, has been Mr. W. Kerr; his engineer Mr. H. Duncan, 

C.E.; the railway engineer-in-chief is of course Mr. T. E. Harri. 
son, and the resident engineer Mr. ‘I. 8. Kelsey. The station is 
designed by Mr. Bell, of York. The bridge ironwork is by 
Hopkins, Gilkes, and Co., Limited, Middlesbrough. The test of 
the bridge over the Wear was maile with fourteen engines, which 
with tenders gave an aggregate weight of over 800 tons. 

Traction Enaines 1n Lonpon.—At a recent meeting of the 
Metropolitan Board, a report submitting bye-laws under the 
Highways and Locomotives (Amendment) Act, 1878, was adopted, 
which recommended that their traffic be prohibited over those of 
Battersea, Albert, Chelsea, Vauxhall, and Lambeth bridges. 
With regard to the canal, the railway, and other minor bridges 
which were under the control of the vestries and district boards, 
it was, in the opinion of the committee which presented the 
report, desirable that conspicuous notices should be placed 
cautioning the parties concerned as to the insufficiency of the 
structures to carry the great weight of traction engines. The 
committee directed a letter to the Town Clerk of the City, 
suggesting that L ehpoe for regulating the passage of loco- 
motives through the streets should prohibit them during the 
— hours as those adopted by the board, viz., from 10 a.m. 
to 6 p.m. 
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FOREIGN AGENTS FOR THE SALE OF THE 

ENGINEER. 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
831, Beekman-street. 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, i : 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in Tue ENGINEER, 07 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. L.—Atterelipfe, 56, St. George’s-road, London, 8.W. 

W. K.— We are unable to give you the address you ask for. 

A. C. P.—The suggestion contained in your letter of the 28th shall have 
attention. 

G. W. R.—Messrs. Falkiner, Hemans, and Tancred, 1, Westminster-chambers, 
Westminster, 8. W. 

Nemo.— Write to the Secretary, Engineman’s Certificate Association, 23, Fina- 
bury-place, London. 

W. P.—Drowings on moderately thin drawing paper can be copied by the 
process, though less perfectly than when on tracing paper or cloth, 

H. K.—&ven though you may have copied and reduced the whole of the 
dimensions as fairly as possible, it is necessary to know the exact thickness 
of the plate of which your boiler shell is made before any estimate of its safe 
working pressure can be given. 

G. 8. W.—Send to the Sales Departinent of the Commissioners of Patents for 
the specification to which you refer. The price is given in THe ENGINEER, 
and by quoting the number and date of the specification as given there, and 
JSorwarding stamps, the specification will be sent you. This will enable you 
to answer your question. 

C. J. 8.—The engine will still be but of 7-horse power if the Loiler is only 
capable of supplying steam for developing that power. If the boiler was 
large enough to supply the larger cylinder throughout the same proportion 
of stroke at the same pressure aad the same number of revolutions, with 
quiet siring, then you might look upon the engine as of 8-horse power, 

G. 4. (Bradford). —Breech-loading cannon and small-arms were wade and 
enployed by the Kaglish Government at least as early as the reign of the first 
Queen Mary, and probably still earlier. Their revival aad extended manu- 
Jacture in England dates from 1854-1855, Very complete information as 
to the dates of successive improvements in ordnance is to be found in the 
late Emperor Napoleon's ' Passed et U Avenir de U'Artillerie.’ 

R. G. C. (1) Your argument is incorrect ; the relative efficvency of the engines 
giving diagrams such as you show will depend much upon the number of 
revolutions they make. (2) There ia practically no loss of effect. (3) See 
Tue Enoineer, vol, xlv., pp. 177-237. See also Porter's book on the 
* Indicator,” and Graham's ** Blewmentary Treatise on Steam and the Use of 
the Indicator,” B. and F, N. Spon, See also Goodeve's “‘ Text-book on the 
Steam Bagine,” Lockwood and Co. 

W. A.—To become an underwriter at Lloyd's a deposit of £5000 is required by 
the committee, for which a percentage of interest is paid annually. This 
deposit must be in cash, in property (sureties will not do). The entrance 
Jee is £100, and the subscription is £12 12s. per year, together with £5 5a, 
Sor a seat in the rooms—total subscription annually, 17 guineas. Fifteen 
hundred or two thousand might be projitably employed if you have 
a good knowledge of underwriting, &c., or it might not. Underwriting to 
some is very profitable, to others just the reverse. 


TORTOISESHELL ORNAMENT MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents give me the names of makers of 
machines for making tortoiseshell work? They include fret and circular 
saws, drilling, grinding, turning, engraving, and carving, all in one 
machine, . AND Co, 

London, July 24th, 


MELTING CAST IRON BORINGS. 
(To the Bditor of The Bagimeer.) 

Sir,—Can any of your readers tell me why cast iron borings melted in 
an ordinary cupola with coke should come out white and hard, the 
per being of soft cast iron? Has not the sulphur in coke a tendency 
to e the iron soft ? 8. 8. 

July 24th. 











A PROBLEM IN ROTATION. 
(To the Editor of The Bngineer.) 

Srr,—Your correspondent “ C. F." does not state if the friction at the 
centre round which the body revolves has to be idered in his problem. 
If it has it may readily be shown that his 
revolving body cannot possibly perform what he A 
requires it to do -that is to start from rest at A 
under the influence of gravity alone diminished 
by the retarding effect of friction; reach a 
maximum velocity at B, and then with the accu- 

lated energy the return journey to 
A, opposed by gravity and friction acting 
together. It is evident the body would come to 
rest before it reached A, because the retarding 
effect from B to A of gravity plus friction is 
greater than the —"* effect from A to B 
of gravity minus friction. If the coefficient of B 
friction were known it would be easy to calculate 3 
(1) the point on the circumference at which the body would come to rest’ 
or (2) what initial velocity it should have on starting at A to cause it to 
rform just one revolution. 

If the friction at the centre of motion is so insignificant that it can be 
left out of consideration, the following 
formulz will be applicable to the velocity 
and the centrifugal force at any point on the -, 
In the accompanying figure 
let P be the = point, A the starting d 

int, B the lowest point on the circum- 
| nn I h the verti distance between A 
and P in feet, V the velocity of the body at 
P in feet per second ; g the accelerating force 
of gravity (= 32). Then since the velocity at 
A is assumed = O, that at P will be given by 
the formula, 

v2= 2.9.h 


or V =Vf2.g.hs @) 
When P is at D or E then h = R = radius in feet 
and V2= 2.9.R, 
When P is at B the velocity is a maximum. 
In this case h = diameter of circle = 2R 
and V2 = 4.9.R. 
The centrifugal force F at any point P is given by the formula 
F= or Substituting for V2 its value from (1) and reducing we get 


W.2h 
Se (2) 


F and W being in the same units. 
For maximum F at B we have 








A 











F= 


W 4¢9.R 
F=- .—5—=4.W. 
rs i 4.W. 
For oe 
F=_" 29-29 yw, 
g R 


It is scarcely necessary to remark that these formule strictly ppply to 


a body mo in vacuo, but for all practical purposes will apply io the 
— by “C. F.” EC. 
July 28rd. 
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MEETING NEXT WEEK. 

INsTITUTION OF MECHANICAL ENGINEERS.—Glasgow meeting, 1879.— 
The summer meeting of the Institution will be held in Glasgow, by the 
invitation of the Institution of Engineers and Shipbuilders in 
Scotland, commencing Tuesday, 5th August next. The following papers 
will be read and discussed :—‘‘ On the Pneumatic Marine Governor,” b 
Mr. W. J. Dunlop, of Port Glasgow ; ‘‘ On the ‘ Velometer’ Governor,” 
by Mr. F. W. Durham, of London ; “On the Maintenance of Constant 
Pressure in Water Service Pipes,” by Mr. Steph , of Glasg 
“On the Barton Water by 





Alle : 

ulator, ae Ihedeien Valve,” Mr. W. H. 
Thomas, of London ; “ On the Forging of Crank Shafts,” by Mr. W. L. E. 
McLean, of Glasgow; ‘‘On Water-pressure Engines with Variable 
Stroke,” by Mr. John Hastie, of Greenock ; ‘‘ On the Working of Traction 
Engines in India,” by Mr, R. E. B. Crompton, of London ; ‘‘ On the Con- 
struction and Working of a Vertical-action Steam Dredger,” by Mr. R. B. 
Buckley, of the Public Works Department, Bengal ; “ On Plate-rolling 
jor ge Mr. Edward Hutchinson, of Darlington ; ‘‘On Barton 
and West's Water-meter,” by Mr. W. H. Thomas, of London. The 
arrangements for the meeting, as at present fixed, are as follows : — 
Monday, 4th August : The reception room will be open from 2 to 6 p.m., 
at the Co #1 hse gqean My pore prgpeee- —. the hon. local 
secre , Mr. W. J. r atten 0 supply det programmes, 
peed with maps, and will give all 'y_ informat The 
reception room will also be opened on Tuesday, Wednesday, and Thurs- 
day, at 9.30 a.m., for the general use of members. Members can have 
their letters addressed to the care of the Secretary, Reception Room, 
Corporation Galleries.—Tuesday, 5th August: 10 a.m., the members 
will be received at the Corporation Galleries by the Lord Provost of 
Glasgow, and by the Council of the Institution of Engineers and Ship- 
builders in Scotland. 10.30a.m., the president, Mr. John Robinson, 
will read his address to the members, The reading and discussion of 
papers will follow. Works iu the city and district (of which a list will be 
given) will be thrown open to members during the meeting on presenta- 
tion of their members’ cards. In the afternoon special arrangements 
will be made for visiting the undermentioned works. Members are 
quested to intimate on the enclosed form which of these three 
alternative excursions they wish to accompany:—No. 1. Caledonian 
Railway Locomotive Works, St. Rollox ; North British Railway Loco- 
motive Works, Cowlairs ; Neilson and Co., Locomotive Works, Spring- 
burn; Walter Macfarlane and Co., Saracen Foundry, Possilpark. Or 
No. 2. William Dixon, Govan Ironworks, Blast Furnaces ; Diibs and Co., 
Locomotive Works, Gushetfaulds. Or No. 3. John Elder and Co., 
Engineering and Shipbuilding Works, Fairfield, Govan.— Wednesday, 
6th August: 10 a.m., meeting at the Corporation Galleries for reading 
and discussion of papers. In the afternoon two alternative excursions 
will be made as below. Members are requested to intimate on the 
enclosed form which of these they wish to accompany:—No.1. By 
special train leaving Bridge-street station about 2 p.m., to visit the Steel 
Company of Scotland’s Works at Newton, &c. Or No. 2. By special train 
leaving Buchanan-street station about 2 p.m., to visit the Ironworks at 
herrie, Coatbridge, &c. 7.30 p.m., the members of the Institution 

and their friends will dine together at the Grand Hotel.—Thursday, 
7th August: 10a m., meeting at the Corporation Galleries for reading 
and discussion of papers. In the afternoon two alternative excursions 
will be made as below. Members are requested to intimate on the 
enclosed form which of these they wish to accompany :—No. 1. By 
special train leaving Dundas-street station about 2 p.m., to visit Works 
at Dumbarton. Or No. 2. By special train leaving Bridge-street station 
about 2 p.m., to visit Works at Port Glasgow and Greenock.—Friday, 
8th August : Excursion through the Kyles of Bute and up Loch Fyne to 
Inverary, in the steamer Iona, specially chartered for the occasion, by 
the kind invitation of the Institution of Engi and Shipbuilders in 
Scotland. Invitations for ladies can be obtained on application to the 
hon. local secretary, Mr. W. J. Millar, 100, Wellington-street, Glasgow. 
The ballot will be taken at the ting for the election of new members. 
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THE NEW GERMAN TARIFF. 

IN our article of last week we drew attention to some of 
the principal items in the new tariff list, and to the inci- 
dence of the revised imposts on those products which are 
common to England and Germany. But the question has 
much wider bearings, and is especially interesting just 
now, when a reactionary wave of protection seems to 
threaten all manufacturing countries. As it is trade which 
begets trade, all countries suffer when one is injured, and 
money wastefully applied to the artificial enhancement 
of home prices reduces the expenditure on those remu- 
nerative public works which benefit industries every- 


where. 
Germany, like her neighbours, finds it difficult to meet 
the military expenditure which weighs her down, and 


seeks for some new source of revenue. That Prince Bis- 
marck can be blind to the harm wrought by such taxes 
as those now introduced his free-trade admirers deny, 
and it is affirmed that he chooses such a method as the 
only one available. For while an increase in direct 
taxation would be resented in the present depressed state 
of the country, import dues, which protect the home- 
trade, are welcomed by manufacturers and workmen, who 
see in them a prospect of better prices, while the land- 
owners are ap’ by protective duties on corn. But 
it is only by taking advantage of political jealousies that 
the consent of Parliament has been obtained. The mass 
of the electors being neither manufacturers nor land- 
owners, are too sagacious to be led so far astray, for it is 
those outside the protected trades who must bear, with- 
out ei 6 een not only the taxes imposed at the 
frontier, but those higher P ices of home-made goods 
which bring no revenue to the State. 

In any one country it is obvious that the community 
gains by letting each district produce that for which it is 
suited, and it ought to be equally clear when different 





countries are in question. 
the steel makers of Wales if, finding themselves beaten 
by their rivals in Cleveland and Sheffield, they were to 
demand that English-made steel brought into the Welsh 
counties should S handica; with a tax of 30s. per 
ton ; and how much would Wales benefit by thus limiting 
her trade to her own narrow district? Extreme cases 
are useful as illustrations, and those results of protective 
legislation which are not yet realised in Germany are 
already conspicuous in Russia. There also it is sought 
to develope prematurely and unnaturally the mineral 
resources of the country, and the Government of Russia, 
instead of facilitating the export of her own agricultural 
produce by promoting cheap carriage, is blindly 
struggling to encourage the manufacture of rail- 
way material rather than buy it cheaply from 
outside. English coal and coke, scrap sheet for rail- 
making, iron plates and bars for locomotives and bridges 
are being imported, but the tariff prohibits to a large 
extent the finished articles. In consequence, Russia, 
already loaded with debt, has to pay dearly for the railsand 
engines made at home in her few and insufficient factories, 
and meanwhile thousands of tons of wheat are accumu- 
lating, and even rotting in the inland districts, for want 
of ro. Hing stock to take it to the ports, but for the pur- 
chase of which stock the railway companies have no 
money available. And Germany will suffer too. Her 
manufactures, which were rapidly becoming known in 
foreign markets, and which were in their quality profit- 
ing by the lessons of recent exhibitions, are suddenly 
impeded. All her wares fashioned out of iron, steel, and 
the numerous other commodities affected by the new 
tariff, are loaded with the higher prices, or are limited 
to the inferior native materials which have so long 
kept down the quality of her manufactures. The 
same evil influences, though with the many compen- 
sations which so great a country affords, are telling in 
America, where every new railway is being burdened in 
perpetuity with the capital outlay for steel rails made to 
a large extent from European ore at a cost nearly double 
that at which English rat pets besupplied. And until 
the people learn that the waste is none the less because 
it is hidden beneath a specious patriotism, such restric- 
tions will continue ; and while England, in common with 
other countries, would gain by the reduction everywhere 
of the labour and cost of producing articles of utility, 
some consolation—of which the narrowness is not of our 
seeking—may be found by English manufacturers who 
are affected by hostile tariffs, when they remember that 
the world is wide, that colonies and other non-manufac- 
turing countries will every year afford wider outlets for 
their products, and that the legislative restrictions with 
which they are confronted by foreign competitors 
so tend to raise the prices of their rivals as to hinder 
them in the general competition of the world. And 
England may expect to benefit in another way. The new 
tariff ge heavily on the Russian and Austrian traders, 
who have hitherto taken full advantage of the open 
German frontiers and the low rates of transport which 
have carried their goods to and from Germany and the 
countries beyond. But the new tariff is not only directed 
against Russian and Austrian goods, but acts also to some 
extent as a transit tax, to avoid which fresh routes are 
being sought. Russia is improving the port and railway 
communications of Libau, by which Kénigsberg, hitherto 
so important to Russian trade, may be avoided, and 
Austria is trying to divert to Trieste the traffic hitherto 
carried through Hamburg and Stettin. England with 
her unrivalled shipping facilities is likely to obtain the 
largest share of the advantage of this direct communica- 
tion by sea. 


What would be thought of 


RIVER FLOODS, 


THE terrible inundations which have desolated vast 
tracts of the fertile and well-cultivated soil of Northern © 
Italy, and which have resulted from the bursting in several 
places of the ancient /evées or dams which confine the 
waters of the Po, the Mincio, and some other rivers, have 
given rise already to starvation and misery so fearful as 
to arrest the attention even of the most careless. 

The river systems of the world may, as_ respects 
floods, be divided into two grand classes—firstly, the 
rivers situated within the tropical regions, and which are 
dependent upon the times of the monsoons and rains ; 
and secondly, the rivers of temperate zones. This imme- 
diate dependence upon great periodic wind currrents 
gives a regularity to the rise and fall of great tropical 
rivers wholly unlike the fluctuations that characterise 
the rivers of temperate latitudes. For although the 
melting of the snows covering vast areas such as exist 
in mountains like the Hi yas, is an element in the 
rise or flooding of tropical as well as of all other rivers, 
the increment thus afforded to the rolling waters of such 
rivers as those which drain our territory in India, is 
small as compared with the influx due to the mon- 
soons, and adds little to their effect ; hence the courses 
of Indian and other —— rivers are permanently 
marked out by an arid and desert tract of shifting sands 
and gravel, extending in width as far as the maximum 
height of the rainy season flood requires. These vast 
water ways and the rivers which annually fill them, and 
again leave them dry, sey donee with human labours, 
and are to a great extent beyond human control, so that 
we are presented with the curious paradox that many of 
the greatest rivers in the world, and the rise of whose 
waters in floods is also the test, are those which pro- 
duce the least disaster by their floods. The floodings of 
the streams of temperate regions are both more numerous 
and more complicated in their nature, and elements come 
into play, in Europe especially, which are generally much 
more within human control, but which require the most 
comprehensive and exact consideration from the engineer 
who is to discern the causes and provide against the 


destructive effect of river floods. Amongst the more 
prominent conditions influencing the floods of European 
rivers, some are dependent upon the topographical con- 
figuration and character of the material of the river bed 
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remote or near to its stream; some are in origin almost 
wholly meteorological, though yet not wholly removed 
from human influence. Thus the terrible floods which 
so frequently inundate the plains of France and of cer- 
tain parts of Italy and Germany, and which have recently 
covered a large portion of Belgium, arise very much from 
theabruptnesswith which theslope of the river coursesalters 
on leaving the mountains and reaching the plains. Some 
years ago a paper was read by a Fellow of the Geolo- 
gical Society, in which it was attempted to be shown 
that a vertical section taken along the bed of eve 
large river would present a hollow curve, assume 
to be parabolic. Were this, or any approach to it, the 
fact, European river floods would a comparatively 
infrequent. But although river courses in their upper 
reaches—that is, in the neighbourhood of their mountain 
sources—do present themselves as hollow or concave 
curves, these are not parabolic, and are due to the com- 
plex conditions which have produced the surface outline 
of every mountainous region. All semblance to any 
regular curve or slope ceases when the river course 
reaches the plains; anit is not until the volume of water 
has become considerable, and the “regimen” of the 
stream in its average condition established, that its 
velocity is determined as theoretic hydro-dynamic consi- 
derations would indicate, ceteris paribus, by the slope of 
the water-surface alone. Another condition often largely 
influencing the conduct of. European rivers is the movable 
and unstable nature of the formations of their beds and 
those of their affluents, and more or less removed 
from both. This is one of the unfortunate circumstances 
influencing the floods and fluctuations of the level of the 
Rhone, characterised by Vauban—in his own day the 
most celebrated civil and military engineer of France—as 
“ce fleuve incorrigible.” 

Amongst the unfortunate conditions which influence 
its flood, it has those the nature and effects of which 
were well pointed out many years ago by the late Pro- 
fessor Robinson, of the University of Edinburgh, in his 
able article on “Rivers” in the first edition of the 
“Encyclopedia Britannica.” He remarks that where a 
large river is joined by a great affluent, the phenomena 
partly heel upon the angle of junction, but in gene- 
ral the river after confluence is not wider than before, 
though often deeper, and the water surface is heaped up 
below the junction into a long smooth wave, the height 
of which measures the propulsive effort of discharge of 
the united waters. These were amongst the circum- 
stances which this year produced the fearful deluge which 
overwhelmed Szegedin at the confluence of the Theiss 
and Danube, and which have repeatedly deluged and 
destroyed large portions of Lyons at the junction of the 
* Saone and Rhone. 

The late Italian floods, which are but a recurrence of 
what has been periodically happening for many centuries, 
have been, however, almost wholly the work of man, and 
due to his ignorance or misinterpretation of the natural 
conditions around him. Italy has been almost completely 
denuded of wood; the meteorological value of what 
remained of its forests, even in Roman times, when its 
agriculture had become extremely perfect, was not 
recognised for anything but fuel, and as a support for 
the vines, even by Columella, or such dilettanti 
writers on rural affairs as Horace and Virgil. There 
are large tracts at the present day in some parts of the 
Southern Appenines in which the surface of the hills 
does not even produce a blade of grass ; the rains, which 
in some seasons pour down in torrents, fall upon a bare 
surface of stones and marly clay and run swiftly in rain 
channels, extending straight down the slope to the bottom 
of the nearest depression, to which they sweep down 
such enormous masses of detritus that in a single day a 
valley is often converted temporarily into a lake ; the 
detritus itself is in Southern Italy, from the greater velo- 
city of the generally rapidly descending river courses, 
swept far down or into the sea, as in the Salaris, in the 

lains of Pzestum, and the Tiber at or below Rome. But in 
Northern and Central Italy, where many of the great 
plain spread out by the ancient sea before Italy rose 
above it, are for leagues almost a dead level, the detritus 
washed down from the bare denuded surface, after being 
swept along as a current of liquid mud, is gradually 
deposited in the river courses themselves. The waters 
subside, a torrid Italian sun succeeds, and the deposited 
silt is sufficiently indurated to resist removal by the river 
current when its channel is again filled. We cannot 
here attempt any disquisition as to what might or ought 
to have been done, instead of what was done, namely, 
confining the muddy waters of the rivers whose beds 
were thus continually being raised by nature, by the con- 
struction of devées or dams, which in their turn were 
continually raised. The continually new increasing 
danger and terrible results of the bursting of these dams 
was urged by that mighty genius Leonardo da Vinci, 
—who, at the same time that he was painting “ The Last 
Supper,” was occupied as an engineer with the designs 
and execution of great canal and irrigation work in the 
Milanese territory—and have been repeatedly pointed out 
by Frisi and several other writers on hydraulics. But in 
the former condition of Italy, parcelled out amongst 
little dukes and princelets, extravagant only in their 
pleasures, there was neither authority nor money to 
execute any public work of a comprehensive sort. 
Thus truly may it be said of Italy in her 
recent, as in so many former inundations, “the 
fathers have eaten sour fruit, and the children’s 
teeth are set on edge.” There is no lack of 
genuine engineering ability in Italy itself and amongst 
its own sons, but as regards this question of the re-forma- 
tion of the anciently embanked Italian rivers, the engi- 
neering ability of the whole world would be at the dis- 
posal of the Italian Government if they only once showed 
the determination boldly to face the difficulty of devising 
and executing such works—and we cannot believe them 
to be beyond human power—as shall permanently relieve 
her richest regions, from periodic loss and desolation. 
One such flood as that which has not subsided while 





we write, will in its loss equal the cost of half a 
dozen ironclads and their armament of hundred- 
ton guns. The vast expenditure which is being incurred 
fer these and similar objects may be good policy, 
so far, at least, as maintaining the prestige of Italia 
Unita in the eyes of the rest of Europe, but it seems to 
us that a still more politic course, and one which would 
yield far better fruit, both in prestige and in solid 
national prosperity and happiness, would consist in 
putting an end for ever to the recurrence of these 
readf ters, 


INDIAN ENGINEERS, 


Ir isnot long since it was rumoured that the Indian 
Engineering College at Cooper’s Hill was to be closed. It 
was not surprising that such a rumour should gain cur- 
rency when expenditure for public works and for every- 
thing relating to the government of India was being 
reduced to the lowest. While, however, the rumour was 
current the closing was looked upon by many engineers as 
an event to be expected, for it is not to be disguised that a 
considerable part of the profession look upon the average 
Cooper's Hill student as a person whose assistance it 
would be better to be without. Though there seems to 
be reason to endorse this opinion in some few 
cases, it is far from being generally applicable, 
and during the past one and a-half or two years 
the experience of those preceding them has been 
turned to account by both professors and students. On 
Friday last a large company was present to witness the 
distribution of prizes gained by the students successful 
at the examination for the t year’s work, and great 
interest in the progress of the institution was evident 
from the attendance of professional gentlemen. The 
Principal of the College, Colonel Chesney, made a state- 
ment showing the present position of the College, and 
indicated the direction which had been taken in the work 
of the year. He referred to the opinion often expressed, 
that the education at Cooper’s Hill was not sufliciently 
practical. He considers access to scientific literature 
in India sufficiently difficult to make it desirable to 
dwell chiefly on scientific book study, even to the 
exclusion of that which engineers call practical education. 
Practical work, he said, occupied the whole of the young 
engineer's attention from the time of the commencement 
of his career in India, and it was therefore not desirable 
that much of his time before going to that country should 
be spent in actual work. He would rapidly become 
acquainted with this in India, where he would be unable 
materially to supplement his scientific or theoretical 
studies. He looked upon the great importance attached 
to scientific education on the Continent, in German 
and France, as evidence of its value as compared wit 
the usual methods adopted in the training of the English 
engineer, and when referring to the large number of 
technical scientific educational establishments in those 
countries, he dwelt upon the assistance they received from 
their Governments, and the better use made of the esta- 
blishments by those for whom they are provided. We 
think that few professional engineers who have had to 
design and carry out works abroad will agree with part 
of Colonel Chesney’s observations as to the training of 
engineers forforeign service. No one can object tothe edu- 
cation which may be acquired by the students at Cooper’s 
Hill, and all engineers will admit that in everything that 
appertains to a sound theoretic engineering training, a 
student could not be in better hands than those of Pro- 
fessor Calcott Reilly and Professor Cawthorne Unwin. 
All that can be taught of engineering science and its 
applications in practice in a college may be learned from 
them, and the practical experience of Professor Reilly, at 
home and abroad, enables the student in civil engineeriag 
to become acquainted with practical detail in constructive 
work, which can only be learned from one who has had 
to plan and carry out actual work. The idea, how- 
ever, that students from college should be allowed to go 
straight to India to act as assistant engineers, is one that 
any student acting upon it will have cause to regret, and 
one which the engineers under whom they are placed 
will be the last to accept. It is true that the student- 
engineer assistant has no very responsible duties 
to perform for the first few months or perhaps years 
after his arrival in India, but surely this is no proof 
that he should not be able to perform or under- 
take responsible work. It only shows that, generally 
speaking, the young engineers sent out from this 
country have known so little of actual work, that they 
have had to gain their practical experience after arrival 
in India, instead of being able to give material aid to 
chief engineers in the conduct of men and work. There 
is a very serious objection to this method of acquiring 
practical knowledge beside those considerations which 
relate to the economical and efficient conduct and des- 
patch of engineering operations, namely, the fact that 
the young engineer gains practical knowledge in a school 
which is certainly not the best. Admitted, it may be, 
that the modes of procedure are necessarily different in 
India from those generally adopted on works in 
this country; but the difference in the means 
which may be best employed under different condi- 
tions will be easily learned by the young engineer 
who has gained practical knowledge in this country, 
while he will have the advantage, not only felt by him- 
self but by those for whom he works, of knowledge of 
the best methods of doing work as adopted in this 
country by the engineers and constructors who have to 
do the best work at the lowest cost. This knowledge will 
make him immediately useful on his arrival in India ; he 
will be able to see where improvements upon the methods 
there adopted may be made with advantage, and his pro- 
gress will be immeasurably more rapid than if he has to 
trouble his chief with questions upon every move, and to 
learn from, while ostensibly directing the men under him. 
It is very well to say that success is learned from failures, 
but it is very desirable that the failures should be as few as 
possible, and this will be the case with the man who has 
supplemented his Cooper’s Hill education with the best 





practical training on works under responsible and able 
engineers and contractors. It should be insisted that 
young men sent out on public works in India should be 
young engineers and not apprentices. It is true that a 
young man with the pe education which he may gain 
at Cooper’s Hill, will gain practical — much 
more rapidly than one who has a less complete edu- 
cation, or one who goes into works at too early 
an age. This may eos be pa. and the year 
which a large proportion of the per’s Hill students 
pass on practical work after they have passed the 
examinations, may be credited as worth considerably 
more than a year under different circumstances of pre- 
liminary education. It is not some, however, who should 
thus pass a year before being sent to India, but all, and 
instead of a year, two years would be much nearer to 
what is really necessary. We are glad to find that no 
very great importance is attached to the little that ma 
be learned in the workshop attached to Cooper's Hill, 
and that a period of instruction in the works of engi- 
neers, or on such outdoor work as the construction of 
railways, waterworks, and sewerage works, is looked upon 
by the engineering professors as essential. This should 
receive proper consideration from the authorities in order 
that the men sent out should be engineers. 

The prizes gained by the students last session were 
distributed by Lord Cranbrook, and his remarks on the 
occasion were of considerable interest. 





EMIGRATION OF ENGLISH WORKMEN, 


TuosE who believein emigration as the panacea for all the 
ills to which industrial flesh is heir, must find comfort in the 
information to hand from various trade centres this week. 
At Bradford some 300 operative engineers have accepted an 
offer received from America, and will shortly exchange the 
old country for the new. A strike, which has now lasted 
twenty-one weeks, is proceeding at Bradford with no pros- 
pect of asettlement. The strikers, being liberally supplied 
with money, are determined to hold out; while, on the 
other hand, the employers are filling the shops with 
fresh hands. During the past week several large engi- 
neering firms in the States have communicated with the 
secretary of the Bradford branch of the Amalgamated 
Society of Engineers, offering employment to as many men as 
will go to America. The wages offered are said to much 
higher than are paid in England. In the colliery trade, 
emigration has also been commenced. During the week, Mr. 
Holloway, the travelling agent for the New Zealand Govern- 
ment, has visited Barnsley, and selected fourteen families 
who are shortly to leave the South Yorkshire coal-field for 
the province of Nelson. A new mining company at West- 
port, in that province, applied to the Colonial Government for 
assistance in the way of workmen. The Government were 
asked to give free passages to fifty first-class colliers and 
their families. The request was granted, and Mr. Hollo- 
way was instructed to make the selection. Lancashire, Dur- 
ham, the Forest of Dean, and South Yorkshire, have been 
visited, and fifty miners and their families will leave Plymouth 
on the 2lst of August for New Zealand. At Barnsley, the 
heart of the South Yorkshire coal-field, Mr. Holloway was 
literally besieged with applications. Only the very best work- 
men and the most respectable men have been selected. The 
emigrants have to pay their own fare to the port of 
embarkation. There they will be taken in charge of the 
Government officials, and landed at Westport free of expense. 
They are guaranteed five days’ work at 103. per day of nine 
hours. These are longer hours than in England, but the pay 
is about double what is at present paid. And, besides, there 
is in South Yorkshire only about one-third of the colliers em- 

loyed at all. Our Sheffield correspondent also gives particu- 
ars of the migration of a cutlery firm, with its workmen, to the 
States, 


THE INUTILITY OF STRIKES. 


Mr. Bryson, the president of the Northumberland Miners’ 
Union, is a man who has the courage of his convictions. 
Speaking on Saturday, at Blyth Links, at what is termed a 
‘demonstration ” of the members, he wg told the union 
leaders, and the people who are usually led by them, that it 
was ridiculous to resist the inevitable; nay, that in wasting 
money upon the business, it was worse than ridiculous, He 
reminded them that in Durham they had spent in strike 
money ‘‘thousands of pounds,” and that they had spent in 
their own county of Northumberland, through strikes, ‘‘ many 
thousands of pounds.” Every man, he intimated, who had 
been out of employment during the t winter in their 
village had been dependent on the charity of his neighbours, 
aud he maintained that it would be ‘‘ wiser to work fora 
smaller wage and have these men employed, than to tax 
him, to tax them all, to pauperise the men. Far better 
for a man to do a little and earn something honestly for him- 
self than to be kept as a pauper, because, practically, he was 
nothing else; and thus reduce the wages all round at the 
same time.” These are plain words, plainly, if not elegantly 
spoken. And the occasion upon which and the circumstances 
under which they were spoken = them especial point. 
They should reduce the resistance likely to be offered in the 
future to terms whose fairness the self-imposed sorrow and 
suffering of the operatives concerned are powerless to con- 
trovert. Nor can arbitration put a different face upon it. 
Of this, too, Mr. Bryson reminded his people. Citing the 
last award in the Yorkshire coal trade, he showed that the 
employers being unable to pay the wages closed their col- 
lieries, and the pitmen who had been exulting in what they 
termed a ‘‘ victory” had to beg for work on the best terms 
they could get. If there were more men in the labour market 
than work could be found for, ‘‘down would come wages, 
and all the powers of heaven and earth could not keep them 
up.” The reader will not be surprised that as the result of 
these convictions, the president of the Northumberland 
Miners’ Union should «AF ove that he would ‘never ion od 
enter upon another strike.” Similar sentiments we shall, by 
and by, hear enunciated by some of the people who are end- 
ing the twenty-sixth week of the strike in the London 
engineering industries, The world is moving after all. 








Tue deepest mine in the colony of Victoria is the Magdala, at 
Stawell, which is now 2110ft. deep, or nearly two-fifths of a mile. 
The deepest mine at Sandhurst is 1400ft., and the average depth 
of the mines paying dividends in that district is 1000ft. 
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LITERATURE. 
The Electric Light in its Practical Application, By Pacer 
Hiaes, LL.D., D.Se.  E. and ¥. N. Spon. 


AtTHouGH there may for the moment seem to be a 
cessation of interest in questions relating tu the electric 
light, it is only so with the multitude whose interest is 
as unstable as the wind, whilst among scientific men, the 
interest, though not loudly expressed, grows in keenness. 
Twelve months ago the thoughts and investigations of 
electricians had not been concentrated in one direction 
as they have been since ; the work previously done in 
this direction was practically unknown, as but few of the 
inventions are mentioned in the text books. Ina year 
however, the electric light has produced a literature o 
its own; the theoretic and scientific portion not so 
advanced perhaps as the popular, but increasing in 
value as the months pass on. ontaine was 
the first of the recent authors to take the field, 
and we, as it happened, were the first to give 
the important parts of his text to English readers. 
Dr. Higgs afterwards translated the volume, and 
it was published by Messrs. Spon. As the interest 
in the question in England and America increased, 
it became necessary to prepare a new edition of this 
work, or to write a new work altogether. The latter was 
preferred, inasmuch as the results of recent investigations 
could be embodied in the text. A more competent hand 
than that of Dr. Higgs could hardly be found for such a 
work. He has rs large and varied experience in 
the personal investigation of not only English but conti- 
nental and American electrical inventions. His labours 
in producing a work at once correct in scientific treat- 
ment, and yet simple enough to be popular, must be 
pronounced a success. 

In his introductory chapter he points out that practi- 
cally there are but two methods of obtaining the electric 
light. (1) By means of the voltaic arc. (2) By incan- 
descence ; each giving rise to a distinct class of lamps, 
and questions relating to the are, such as its length, 
luminosity, heat, are discussed. The conditions of light- 
ing are stated as being “determined by a study of the 
general illumination of objects during the day. When 
the sky is clouded the sunlight pierces the clouds as 
through a ground glass, and the whole sky is like an 
immense illuminated ceiling, radiating light from every 
point and in all directions. The objects illuminated 
diffuse in their turn the light they receive, so that there is 
an intercrossing of rays, producing the effect of a mean 
amount of light everywhere. This is general illumina- 
tion. Such is the model that must be followed. For this 
purpose the ceilings, walls, and floors must be well 
illuminated, that the diffused light may be radiated into 
the empty spaces, and that the quantity may be the same 
everywhere it will be necessary to multiply the sources of 
light. That the direct rays may not vialatelly affect the 
retina, it will also be necessary to diminish their brilliancy 
by the interposition of ground glass and some fluorescent 
substance, such as quinine ph nomsig in order to trans- 
form the violet and ultra-violet rays into white light. 
Lastly, and especially, it will be necessary to cover all 
openings by which the light may escape.” 

The vote tha then describes the most important lamps 
employing the arc from the time of Wright in 1845 to 
the present time. Most of these lamps have at various 
times been described in our columns, but that of the 
author himself is quite new to us. Dr. Higgs com- 
menced by tabulating the prominent faults of all other 
lamps, and then attempting improvements. He com- 
menced with a knowledge of his subject, and has obtained 
a fair amount of success. His lamp utilises the prin- 
ciples of incandescence of the arc, and of the extra 
spark, and is said to have given with only four Bunsen’s 
cells a light sufficient to illuminate a shop 60ft. x 40ft. 
The various lamps in the form of candles are next 
described, proceeding then to those employing incan- 
descence. Meguete and dynamo-electric machines next 
claim attention, and this chapter seems to be an extension 
of that on the same subject in Fontaine’s book, previously 
translated by the author. The extension consists in the 
description of new machines, such as the tuning-fork 
machine of Edison, and others that have been devised 
since Fontaine’s work was written. The excellent report 
of the Franklin Institute is given, which, it may be 
remembered, we printed as soon as it was published by 
the Institute. The mathematical considerations are prin- 
cipally derived from the papers of Fitz-Gerald, 
Schwendler, and Preece. We are under the impression 
that the mathematical deductions of the last-named 

entleman are incorrect, and Dr. Higgs will, perhaps, 

nd some of the conclusions controverted before a 
second edition of his work is ready. At any rate a 
careful comparison between these results and those of 
other authors should be instituted before finally adopting 
them as correct. The next chapter deals with regulators, 
and is followed by one on the commercial aspect of 
electric lighting. ‘the division of the light, its various 
applications and the manufacture of carbons, conclude 
the work. The information given is compendious and 
readable, but of course is not new to those who have 
read the technical papers with any care. The work is 
fully illustrated. Ina word, this book fairly succeeds in 
giving a correct view of the present position of the 
electric light, and thus deserves our commendation. 


Journal of the Society of Telegraph Engineers. No. 27. E. 
and F, N, Spon. 

Tuts number contains one of the most useful papers 
ever contributed tothe society. Itis by Col. Bolton, and 
is entitled “Some Historical Notes on the Electric 
Light.” Here for the first time in a compendious form is 

thered together the backbone of a history of the electric 
fight. The Patent-office records have been ransacked, and 
the titles, &cc., of all patents bearing on the subject given. 
The value of Col. Bolton’s work is very great, and the 
result should be in the hands of every individual who 
takes an interest in the progress of the electric light. 





Those startling announcements, made by our daily con- 
pet ere are here shown to relate to inventions nearly 
as old as the papers themselves, 








INVESTIGATIONS OF THE LATE MR. W. 
FROUDE, F.R.S. 
No. IL. 


Om the 20th June last we described some of the leading fea- 
tures of Mr. Froude’s theory of the rolling of ships among 
waves. This theory has proved of great practical value in the 
designing of war ships for her Majesty’s service, and also in 
determining the limits of safety of vessels built before it was 
sufficiently developed to be fully utilised. Many modern 
ironclads, particularly the low freeboard monitors, differ so 
materially from all other ships afloat, that the experience 
obtained with other vessels furnishes no guide as to the way in 
which some of their peculiarities may affect their safety. 
Unarmoured war ships and merchant steamers have such 
height of freeboard, and other elements of safety, that if 
their stability in the upright position is satisfactory—which 
is readily ascertained—it is known that at large angles of 
inclination the increase of stability is such as to make them 
safe against capsizing with ordinary good management. The 
measure of their immunity against danger by rolling to large 
angles is quite understood by practical seamen. ‘The case is 
very different, however, with ships which carry heavy weights 
of armour, amounting to 1000 or 1500 tons, high up above 
the centre of gravity of the ship, and winged out to the very 
side; more particularly when this abnormal kind of loading 
is combined with an extremely low freeboard. Some of these 
vessels, as it proves, would capsize if they rolled to 30 deg. 
or 40 deg. from the upright ; and as the armour plating would 
appear to cause deep and heavy rolling, much alarm was 
excited in many minds for their safety, particularly after the 
sad loss of the Captain. 

This question assumed great prominence in the inquiries 
undertaken by the Committee on Naval Designs in 1871; and 
Mr. Froude and Professor Rankine, who were both members 
of that Committee, devoted themselves earnestly to thoroughly 
clearing it up. They carried out many series of investigations, 
both theoretical and experimental, and determined to a close 
degree-of approximation the limits of safe rolling for various 
types of ships among waves. One of the most important 
conclusions they arrived at was that the Devastation type 
possess a sufficient amount and range of stability to make 
them safe sea-going ships, and enable them to encounter 
without more than ordinary risk all kinds of sea waves. 
Some of the smaller types of monitors, with an inferior range 
of stability were, however, shown to be more liable to danger 
in certain kinds of seas, and are accordingly classed as coast 
defence vessels, for which service they are considered safe and 
efficient. It is to be borne in mind that in designing ships of 
this character, thickness and extent of armour protection and 
heavy guns can only be obtained at some degree of sacrifice 
of safety at large angles of inclination, and the most perfect 
war ship is the one which possesses a sufficient measure of 
both qualities for the service she is intended for. Mr. Froude 
has done great service to the country in determining the 
limits within which the various vessels of the low freeboard 
class may be employed with safety, and has, perhaps, spared 
us a repetition of the Captain catastrophe. 

The vessels of the mercantile marine being free from these 
abnormal features have not required the direct application of 
Mr. Froude’s theory for determining their behaviour and safety 
at sea, and it has therefore possessed more of a theoretical 
than practical interest for private shipbuilders and shipowners. 
This is not the case, however, with Mr. Froude’s investigations 
of the causes of the resistance of ships, and the laws which 
affect marine propulsion. These have had as much practical 
interest for mercantile shipbuilders as war ship designers, and 
are of great benefit to both. Indeed their importance to the 
mercantile marine cannot well be overrated, considering the 
effect that increased propulsion, efficiency, and consequent 
economy of engine power and coal consumption has upon the 
prosperity of all branches of the carrying trade by sea. 

The old rules which have regulated the engine power fitted 
in ships for certain speeds have been based upon the idea that 
the work to be done—and consequently the measure of a 
ship’s resistance—is the excavation of a canal across the sea, 
the section of which corresponds with the midship or greatest 
section of the ship, and the length of which is equal to the 
distance travelled. It has been supposed that this volume of 
water has to be raised above the sea level and spread out over 
the surface. So recently as the last meetings of the Institution 
of Naval Architects this obsolete notion was made the basis of 
a paper read by a prominent member, and was expressed by 
him in the following terms. He says it is clear that the water 
displaced by a ship in her progress can only go where there is 
room. ‘‘Is that room below the water? No, is the answer, 
below is full. Is there not room on either side? No, all 
round about is already full, The answer then is nowhere 
under water is there any room; all is full. Our conclusion, 
therefore, is that the only place into which the water in the 
“~ of a ship can be removed must be into the space left free, 
and that space is above the level, not below.” 

Mr. Froude said in 1877 that this old idea had ceased to be 
tenable as a real proposition, though primd facie we know it 
was extremely natural. The above shows that he was 
more sanguine than circumstances justify in thinking that 
errors of ancient growth sosoon die out. Notwithstanding Mr. 
Froude’s clear and conclusive demonstration of the true 
causes of resistance based upon the theory of stream lines that 
has been established by Sir W. Thomson, Professor Rankine, 
Professor Stokes, and others, we thus see that the old 
fallacies still exist. 

The stream line theory shows that the particles of water are 
so acted upon by a ship passing through it as to make the 
resistance much less than the old ideas would imply. The 
particles moved on either side by the bow flow round the 
ship to a great extent, and help to iill in the space that is being 
continuously left at the stern, In supposing there is no room 
for thése particles under water, it is left out of account that 
a oer A equal space is constantly being left vacant aft to 
what is displaced forward, and if the icles could all find 
their way round in time there need no elevation of the 
surface whatever. Mr. Froude has shown that this is what 
would actually take place in the case of a body set in motion 
in a perfect fluid at a great depth. The icles would flow 
round so easily that no resistance would be offered to the 
body, and the retarding forces forward would be exactly 
balanced by the propulsive forces the fluid particles would 
exert in flowing in aft. The sum total of the forces acting in 
the direction of motion, and therefore the resistance, would 
be nil. In this case the fluid would be frictionless ; but if it 
were not so—if it were similar te water for instance—the 





motion of the body would only be resisted by the friction of 
the particles in gliding over the surface and in moving rela- 
tively to each other. Also if the body were not of a form 
that would admit of the water flowing past it easily and with 
little disturbance, and particularly if the after end were blunt 
shaped, the particles would not flow in behind quick enough 
to exert their due pressure, on account of the retarding influ- 
ence of friction, and it would form itself into eddies, and 
thus, by defect of pressure aft, become an element of resistance. 
The water then exerts a considerable drag, due to friction, 
and Mr. Froude has shown that the total resistance it would 
offer to a totally submerged body of fairly easy shape would 
be practically the same as the frictional resistance to a thin 
plane of equal area of wetted surface, drawn through the 
water at the same speed in the direction of its length. 

Upon the old hypothesis of clearing a waterway of the 
sectional area of the ship the ordinary rules for determining 
the indicated horse-power were based. These were I.H.P. 

AV® = DEV" : oe j 2 
ak aed where A is the area of midship section, V 
the speed required, D the ship’s displacement, and C, and 
C, are constants deduced from the performances of ships of 
similar form. These have always been known to furnish but 
rough approximations, and to be more unreliable according as 
the constants were deduced from forms of ships that 
differed from that of the ship under consideration. Even 
for the same vessel the constants were not the same 
for different speeds, and not always the same for 
different performances under apparently similar conditions. 
The formule contains several variable quantities, as in 





representing the work of overcoming resistance, it includes * 


such unknown elements as the efficiency of the engines and 
propeller, and the effect of the propeller in modifying the 
pressures upon the stern, 

These formule# take no account of the form of a vessel 
except so far as it may be similar to that of the vessels from 
which the constants are deduced. Some modern formule 
have been laid down which takes the form more specifically 
into account. Chapman, Euler, and others have assumed 
that if the surface of a ship be divided into small portions, 
the resistance of each will 3 proportional to the projection 
of its area, the sine squared of the inclination, and to the 
square of the velocity. This assumption, however, evidently 
leaves out of consideration the modifying effect of a stream 
when once deflected upon the particles in the rear, which is 
very considerable in a long curved surface. The experiments 
of the Abbé Bossut and other members of the French 
Aeademy—the results of which were published in 1777—and 
also those of Colonel Beaufoy, showed that the resistance to 
oblique motion does not diminish by a law at all approaching 
that of the squares of the sines of angles of incidence ; so 
that for sharp entrances at least it was seen that this theory 
would not hold. 

Professor Rankine investigated this subject from the point 
of view of the stream line theory, and came to the conclusion 
that in a well-designed ship ‘‘the particles of water glide over 
her surface throughout its whole length, and are left behind 
her with no more motion than such as is unavoidably im- 
pressed upon them through adhesion and stiffness ; and hence 
the failure of the earlier theories of the resistance of ships, 
which were founded on experiments made with flat plates, 
wedges, and blocks of unfair shapes.” He considered that 
for such a vessel there is a certain limit of speed below which 
the resistance due to the production of surface waves is 
insensible, and that as soon as that limit is exceeded that 
resistance begins to act, and increases at a very rapid rate 
with the excess of s - He thought, however, that ships 
could be designed so that this should be practically insensible 
at ordinary speeds. The resistance to a well-formed ship was 
therefore reduced to the adhesion and friction of the particles 
of water in gliding over the surface. Professor Rankine then 
determined approximately the ratio which the velocity of 
gliding over the surface bears to the speed of a ship, and 
multiplied it by the wetted surface of the bottom. This gave 
him what he called the ‘‘ augmented surface,” and this aug- 
mented surface multiplied by a coeflicient of friction as deter- 
mined by experiment for various surfaces was tif total resist- 
ance of the ship. 

Mr. Froude conducted many elaborate series of experiments 
for the purpose of determining more accurately the character 
and measure of a ship’s resistance. He commenced by towing 
models from the bow of a steam barge, and afterwards had 
an Par tank constructed at Torquay, in which he 
carried out i gee te upon a very extensive scale for the 
Admiralty. The general character of the results arrived at 
was that the resistance to a ship is made up of three parts: 
(1) The frictional resistance which is measured by the drag or 
resistance that a plane of the same wetted surface would ex- 
perience in being drawn through the water, and which 
Increases mainly as the square of the speed—or to speak 
correctly as the 1°87th power of the speed; (2) eddy resist- 
ance, causing defect of pressure aft; which is not appreciable 
however, and may be left out of account in well-formed ships; 
and (3) wave-making resistance, or the work done in genera- 
ting surface waves, some of which accompany the ship, and 
others are driven off as they are formed and travel away from 
her. The surface waves do not carry away the volume of 
water displaced by the bow of the ship in going through the 
water, according to the erroneous idea we have referred to; 
but neither is it true that the whole of the particles thus dis- 
placed find their way round to the stern without causing any 
elevation of the surface. There is some elevation of the sur- 
face at the bow and stern, even in the best formed ships, for 
the same reason as there is also a depression amidships, viz., 
on account of the change of pressure that exists between 
— particles in the stream lines into which they form them- 
selves. 

It may be well to remark here that a stream line is the 
name given to the lines of easy gliding of the particles in a 
fluid. Their characteristics have been fully investigated, and 
the equations given by Professer Rankine. They vary in 
form trom a blunt-shaped oval to fine lines like the water 
line of a fast yacht. Descriptions of the method of con- 
structing stream line curves are given in THE ENGINEER of 
the 16th October, 1868. 

Mr. Froude shows that at low speeds there is practically no 
resistance caused by wave making. It is only at speeds above 
eight or nine knots in ships of moderate size that this becomes 
of importance. At small speeds practically the whole resist- 
ance consists of surface friction, and some derivative effects 
of surface friction, viz., the formation of frictional eddies, 
which is due to the thickness of the stern and stern post ; 
but the latter is of such small amount in ships having lines 
which are not abruptly shaped that it may be left out of 
account. As the speed is increased it soon becomes apparent 
that a train of waves is set in motion, and this circumstance 
has important bearings upon the growth of resistance. ‘The 
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waves generated by a ship in passing through the water 
originate in the local differences of pressure caused in the 
surrounding water by the vessel passing through it; let us 
suppose, then, that the features of a particular form are such 
that these differences of pressure tend to produce a variation in 
the water level shaped just like a natural wave, or like portions 
of a natural wave of a certain length. Now an ocean wave of 
a certain length has a certain co wemes speed, at which only 
it naturally travels, just asa pendulum of,certain length has a 
certain appropriate period of speed natural to it. And justas 
a small force recurring at intervals corresponding to the natural 
period of swing of a pendulum will sustain a very large oscilla- 
tion, so, when a ship is travelling at the speed naturally 
appropriate to the waves which its Feaeien tend to form, the 
stream line forces will sustain a very large wave. The result 
of this phenomena is that as a ship approaches this speed the 
waves become of exaggerated size and run away with a pro- 
portionately ex rated amount of power, causing corre- 
sponding resistance. ‘This is the cause of that very dispropor- 
tionate increase of resistance experienced with a small 
increase of speed when once a certain speed is reached. We 
thus see that the speed at which the rapid growth of resistance 
will commence is a speed somewhat less than that appropriate 
to the length of the wave which the ship tends to form. Now 
the greater the length of a wave is the higher is the speed 
appropriate to it; therefore the greater the length of the 
waves which the ship tends to form, the higher will be the 
speed at which the wave-making resistance begins to become 
formidable. We may therefore accept it as an approximate 
principle that the larger are the features of aship which tend 
to e waves, the larger will be the waves which tend to be 
made, the higher will be the speed she will be able to go 
before she begins to experience great wave-making resistance, 
and the less will be her wave-making resistance at any given 
speed. This principle is the explanation of the extreme 
importance of having at least a certain length of form in a 
ship intended to attain a certain speed, for it is necessary, in 
order to avoid great wave-making resistance, that the ‘ wave 
features,’ as we may term them, should be long in comparison 
with the length of the wave, which would naturally travel at 
the s intended for the ship.” 

This view is modified by the circumstance that with certain 
lengths of ships the waves thus generated may be so situated 
with reference to the stern that the differences of pressure 
thus caused may give rise to additional resistance, or, on the 
other hand, they may cause a forward force which partly 
counterbalances the resistance due to the creation of the 
waves. Besides this series of waves, whose crests are trans- 
verse to the line of motion of a ship, oblique waves are 
thrown off from the bow, which form themselves into a series 
of diverging crests, and pass clear away from the ship. 

These are some of the features of resistance to a ship’s 
motion through the water, and it will be seen that the whole 
question is of a complex character. Mr. Froude has shown, 
however, how the total resistance a ship will meet with at all 
speeds can be estimated to a very close degree of approxima- 
tion. He ascertained, and was the first to apply a true means 
of inferring the speed of a ship from that of a small model. 
M. Reech, the director of the Ecole d’ Application du Génie 
Maritime in France, seems to have pointed out the correct 
mode of doing this many years ago; but Mr. Froude inde- 
pendently discovered, and was certainly the first to apply it 
and obtain useful practical results. Mr. Froude ascertained 
that if a ship be D times the “‘ dimension ” of the model, and 
if V,, Vo, Vs, &c., represent successive speeds of the model, 
R,, Re, Rs, &c., the resistances at those speeds ; then for 
speeds 4/D Vi, +/D Ve, yD Vs, &c., of theship, the corre- 
—T< resistances will be D® R,, D® R., D® Rs, &e. It is 
a special feature of the relative speeds V and 7D V of model 
and ship that these are the speeds at which the wave features 
are precisely similar for both. 

Mr. Froude’s calculations upon this scale of comparison 
were put to a crucial test by dynamometric trials of speed of 
H.M.S. Greyhound, and they have also been fully tested by 
trials of other ships that have previously had their speeds 
estimated by him, Down to the present time all the trials 
that have been made have entirely confirmed the correctness 
of Mr. Froude’s methods. 

In the old formule for the work done in overcoming resist- 
ance, the efficiency of the engines and propeller and other con- 
siderations were, as we have seen, left out of account. Mr. 
Froude ascertained in the course of his experiments that the 
indicated horse-power of marine engines was very largely in 
excess of that required for simply overcoming resistance, and 
he proceeded to investigate the cause of this. It turned 
out that asa rule the indicated horse-power was 2°7 times 
that of the effective power employed by the screw in over- 
coming resistance. Mr. Froude attributed this loss of power to 
five causes: (1) The augmentation of the ship’s resistance by 
induced negative pressure on the stern, consequent upon the 
thrust of the screw. This is a matter that Mr. Froude often 
insisted upon, as it was shown by his experiments with 
models that when a screw was made to revolve close behind 
the stern of a ship without being connected at all with it, the 
resistance was increased, and it was capable of accurate 
measurements by means of Mr. Froude’s delicate apparatus. 
He estimated that when a screw is placed in its seed position 
the resistance of a ship is incr by 40 per cent., but that 
it can be tly reduced by carrying the screw even a few 
feet farther aft. (2) There is the friction of the screw through 
the water. (3) The constant friction of the machinery due to 
dead weight and tightness of the moving (4) The fric- 
tion due to the working load of the engine ; and (5) the air 
ey - resistance. All these sources of loss of power account 
or the reduction of the power delivered by the screw being 
but little more than one-third of that indicated by the steam 
in the cylinders. 

Mr. Froude’s investigations have revolutionised the mode 
of dealing with these subjects. The true nature of resistance 
being known, it can be calculated with a certainty that before 
was unattainable, and his analysis of the loss of power in pro- 
pulsion has shown the necessity, and to some extent the 
means, of improving the efficiency of marine engines. He has 
shown that an indicator diagram gives but a very poor clue to 
the useful work an engine is doing, and that some further test 
of efficiency is required. Mr. he urged this upon the 
Admiralty, and they requested him to prepare some means for 
measuring the power delivered at the screw. He thereupon 
invented a most ingenious dynamometric apparatus for the 

urpose, which is described in a paper read by him before the 
stitution of Mechanical Engineers in July, 1877. An 
apparatus is now in course of construction for. measuring 
2000-horse power, and will, we understand, soon be ready for 
trial. It is fixed to the end of a screw shaft in place of 
the screw, and consists of a kind of turbine which revolves 
with the shaft within a circular casing. At the outer edge 





of the turbine and casing is a water space divided up by 
diaphragms so placed as to cause the vertical motion of the 
water set up during the rotation of the turbine to resist 
the motion of the turbine and react against the casing. 
The reaction of the casing is recorded iu a simple manner, 
and measures the thrust of thescrew. This apparatus is most 
perfect in its conception, and will furnish a true indication of 
the work given out by an engine, and enable its efficiency to 
be readily arrived at. 

Mr. Froude did much towards clearing up what used to be 
the vexed question of negative slip in screw steamers, and he 
has also published some important investigations of the rela- 
tion between the pitch, slip, and propulsive efficiency of 
screw propellers. 

Unfortunately Mr. Froude never published the results of 
his work in a connected form. In order to study them it is 
necessary to go through his papers in the Transactions of the 
Institution of Naval Architects, and of other learned socie- 
ties. Many of the results of his important investigations are 
not accessible to the general body of scientific men and 
private og ay age being contained in reports to the 
Admiralty for their guidance in the designs of ships of war. 
The subject is of suc ramount amportance to all interested 
in the economical at of ships of all classes, that we 
hope it will not be long before the whole of the results of Mr. 
Froude’s deep and laborious researches will be published in a 
convenient form. 








THE NEW CHINESE GUN-BOATS. 

Tue trial of the gun-boats supplied by the Elswick Ord- 
nance Company to the Chinese Government, which took 
place, as briefly stated in our last number, on July 24th, 
marks the introduction of a system of coast defence, which 
bids fair to be adopted by other nations. The boats are 
the design of Mr. G. Rendel. Their intention is the defence 
of a coast by what, some years ago, was predicted as a pro- 
bable creation of the future under the name of a ‘‘ Mosquito 
fleet.” As armour requires to be heavier and heavier, in 
order to stop the effect of shot, and as shells become more 
and more destructive, vessels become more ponderous and 
costly, and the possible effect of a few rounds well delivered 
becomes something more than serious. Hence it has sug- 

ested itself to some minds that the sum of money now 

evoted to one full-sized armour-clad ship might be employed 
to bring into being a considerable number of small vessels, 
each carrying as heavy a gun as the armoured ship. Sucha 
fleet would represent a power of artillery altogether out- 
matching the single armour-clad vessel, while they would 
present a very small mark to an enemy, and so, perhaps, all 
escape injury; or should one be disabled or destroyed the 

reat majority would remain perfectly uninjured. Such a 

eet might not, perhaps, absolutely answer all sea-going pur- 
poses. Large ships might still be required for certain duties. 

We must not commit the Elswick Ordnance Company, 
however, to the general question as we have stated it. We 
do not even know their views on the matter thus put. Their 
object has been to furnish a fleet for coast defence, though the 
particular coast in view being that of China, it has been neces- 
sary to make vessels capable of sailing round the world. We 
have before* spoken of the design of the first gun-boats sup- 
plied for this purpose. The four we are now speaking of 
resemble them, but have certain improvements. Each of 
them consists of a sufficient hulk to carry a very powerful 
gun, the 38-ton gun in the first four, and an improved form 
of 35-ton gun in these four, worked and loaded by hydraulic 
gear, with powerful engines and a sufficient supply of am- 
munition and stores for ordinary purposes and for a small 
crew. Field-guns and mitrailleuses are also provided to drive 
off the attack of boats. 

The gun fires directly over the bows of the vessel. It is 
mounted on a slide fixed fore and aft, all lateral movement 
being given by the turning of the boat itself, which becomes 
a sort of floating traversing platform. How sufficient this is, 
may be seen from the fact that officers in the Royal Navy 
found it better in gun-boats of the ‘‘ Staunch” class carrying 
12-ton guns, to bring the gun into line by using the screws of 
the ship in opposite directions, than to employ the traversing 

ear of the gun. We have a gun then in a vessel fighting 

ws on, which is the best position both for aiming and pre- 
senting a small mark to the enemy. The boat is made with a 
rudder at either end, which becomes a cut-water if locked. 
She is capable of advancing—gun to the front—at the rate of 
ten knots an hour and retiring, still yr Sag gun to the 
enemy at the rate of nine knots an hour, the bows proper now 
being the stern. The general efficiency of such a gun-boat is 
apparent, but to appreciate its actual power we must con- 
sider it in more detail. 

The gun supplied to each of the four sister boats—the 
Epsilon, Zeta, Eta, and Theta—tried at Portsmouth on the 
24th, is a special gun, designed by Captain Noble, of 35 tons 
weight, but of far greater power than the 38-ton gun of the 
service, firing a battering charge of 235 lb. or even of 
250 1b. The calibre is llin. Its projectile weighs 525 Ib. 
The battering charge is put in two cartridges, each con- 
taining 1174 1b. of pebble powder. The projectile has the 
tremendous initial velocity of 1817ft. per second, giving a 
total energy of 12,267 foot-tons, and a ‘‘ penetrating figure ” 
—that is number of foot-tons per inch circumference—of 357. 
The service 38-ton gun unchambered fires a charge of 130 lb. 
with a projectile of 12}in. calibre and 812 1b. weight, which 
has an initial velocity of 1450ft., a total energy of 11,838 
foot-tons and a penetrating figure of 301. Even the cham- 
bered 38-ton gun, which is not yet introduced into the ser- 
vice, has only an initial velocity of 1540ft., a total energy of 
13,354 foot-tons, and a penetrating figure of 340. The high 
initial of velocity and reduced calibre of this new 35-ton gun 
cause the trajectory to be very flat; for example, while the 
elevation required for the 38-ton gun unchambered at 1000, 
2000, 3000, and 4000 yards, is 1 deg. 28 min., 3 deg. 10 min., 
5 deg. 6 min., and 7 deg. 10 min. respectively, that of this 
35-ton gun for the same ranges is 0 deg. 39 min., 1 deg. 
34 min., 2 deg. 46 min., and 4 deg. 9 min. The working of 
the gun in this type of gun-boat we regard as the happiest 
example of hydraulic loading. Unlike a gun in a turret it 
has not to be turned into a special loading position, for being 
always opposite to the hydraulic rammer it merely requires 
depressing in order to load it. It might almost be said to 
have no carriage, the trunnions being held in metal boxes, 
which move on the fixed slide having a hydraulic piston 
opposite toeach. Thus, in firing the recoil is met by a re- 
sistance whose centre is exactly opposite to the resultant of 
the force of recoil, instead of being below it as in all other 
carriages. Thus there is no moment of rotation or unfair 
blow generated, and the gun fires its enormous charge and 

* Tur ENGINEER, vol. xliii., p. 81. 








recoils evenly and smoothly, we had almost said compara- 
tively quietly. The breech rests on inclined pieces of metal 
hinged at the rear, at such a height that as the gun recoils to 
the loading position the breech is compelled to come to a 
fixed height depressing the gun a certain degree, which is not 
sensibly affected by the elevation at which it has been fired. 

The boat itself is made to the Elswick order by Messrs, 
Mitchell, of Low Walker, on the Tyne. Its extreme length 
is 127ft.; length on the water-line, 125ft.; breadth moulded, 
29ft.; depth, 12ft. 3in.; draught of water, 9ft. Gin.; displace- 
ment, about 440 tons. The sides are covered with sheets 
of very mild steel, admitted of being hammered cold into 
almost any desired form, such as that of a teacup. The 
engines are supplied by the firm of R. and W. Hawthorne, 
Newcastle; collective nominal horse-power, about 70, to 
indicate 380-horse power, but in fact these conditions 
are exceeded. There are two pairs of compound engines 
prachige ees screw propellers. ‘The engine, boilers, maga- 
zine, shell room, &c., are all under the water-line. 

There are four transverse water-tight bulkheads, and a 
horizontal under-water deck over magazines, also longitu- 
dinal central bulkhead forward of engines. The gun has a 
steel bullet-proof screen to protect the man who stands in 
rear, and by touching the handles of the hydraulic gear, runs 
in and out and moves the gun at will. He has speaking tubes 
communicating with magazine and shell-room, &c. We 
cannot but compare his commanding position with that of the 
officers in a turret ship. 

There is accommodation for twenty-seven men on board 
beside officers. Captain Watson, R.N., who takes the Eta 
out to China, related an instance to show the handiness of the 
boat. In coming down the Tyne, which was crowded with 
shipping, the rudder at the stern proper of the boat happened 
to be locked, and at the instant there was difficulty in esing 
it. He did not wish to proceed stern-end first down the river 
in starting, but had no difficulty in making his course through 
the shipping by the use of screws as guides. He afterwards 
attended to his rudder. Each vessel has considerable sailing 
powers, being fitted with tripod masts of iron. She has 
a bunker capacity of 70 tons. The coal consumption at 
full speed is about half a ton per hour. At slower rates she 
burns of course less fuel per mile run, so that she is able to 
run about 2000 miles by stowing some coal on deck. The 
naval officers who were on board expressed their confidence 
in the sea-going powers of these vessels, Each boat carries 
fifty rounds of ammunition for the 35-ton gun, and a hundred 
rounds for each of two twelve-pounds of the new Armstron 
breech-loading type. A large store of ammunition is capptiel 
for the Gatling mitrailleuses. 

The trial on the 24th merely consisted in boats steaming 
down Spithead in company as far as Bembridge Point, when 
they worked their guns firing blank cartridge and Palliser 
projectiles, the boats also firing at different degrees of eleva- 
tion. The Gatlings, which are mounted on pivot and socket, 
and fired somewhat like a wall piece, were also discharged 
about 300 rounds each. The behaviour of the gun-boats, 
both as to steaming powers and action of guns, being tested, 
they steamed back past Portsmouth pa started on their 
voyage for China. 

If we wished to find out faults it would be difficult to do so 
even with the details of these gun-boats. The hydraulic loading 
was watched with special attention, the Thunderer accident 
naturally being kept in mind. The rammer is of the same 
telescopic form, so that the forcing out of the smaller length 
which occurs inside the bore of the gun is not seen. A tape 
is, however, hooked on to the rammer so as to be drawn out 
by the latter, showing to what depth it has reached. There is 
perhaps room for improvement in detail here, though the 
tape is a simple and certain expedient. In future we under- 
stand the teiescope shaft of the rammer will be turned end 
for end, so that the larger portion will be next the rammer 
head, and so enable the smaller one to be seen in loading. It 
suggested itself that something might be violently carried 
against the rammer tube shaft while it was ramming or 
sponging, so as to indent it and prevent the working of the 
tubes on each other. There are spare tube shafts, however, 
and it does not take very long to replace one which is 
damaged—after allan unlikely contingency. The appearance 
of the gun is peculiar. It is very long and has a slight swell 
on the muzzle, which has an unnatural appearance in a rifle 

n. This is to meet the action of the gas, which with the 
large quantity of powder burnt is very violent at the muzzle, 
where it would have a tendency to rend the mouth of the 
piece. Seeing this swell the offspring of calculation, one 
cannot help wondering whether the old-fashioned muzzles of 
our guns, which we have so long regarded as barbarous, may 
not have been the result of more knowledge on the subject 
than we have hitherto supposed. 

It might be suggested that a ship which remains constantly 
with the same end on to her enemy might have been made 
a ram, and as there is so small a surface exposed to an enemy’s 
fire, and that at an oblique angle, it would have been worth 
while to plate her bows. All this, however, would add 
enormously to the weight, and that entirely at the same 
end as the gun. Then the change from cut-water to 
rudder has to be considered. Probably the boat would 
have to assume a different form in which many of its present 
advantages might be lost. Probably the most important con- 
sideration to influence the future of this new type of ship is 
that of price. This it is often difficult to arrive at. We 
understand, however, that the Elswick Ordnance Company 
might probably turn out such a gun-boat complete, not con- 
structed to cross distant oceans, but to guard our own coasts. 
for about £28,000. 








ONE AND A-HALF-HORSE PORTABLE ENGINE. 

Amonest the engines exhibited at the ore Agricultural 
Society’s Show at Kilburn were many to which for various 
reasons we were unable to refer in our articles on the subject. 
At the stand of Messrs. Proctor and Wallis, Talbot Engine 
Works, Tustin-street, London, besides the Talbot engine, 
which we have already illustrated, were to be found several 
other small engines, well made and moderate in price ; one of 
these, costing complete but £42, we illustrate. The engine is 
14-horse power, the cylinder and boiler being bolted inde- 
pendently on a cast iron water tank mounted on wheels. For 
a sma‘! cngine of this class, well proportioned and well made, 
and witu good bearing surfaces, there is a very large number 
of applications. It was shown at work at Kilburn driving a 
large chaff-cutter, with a self-feeding web and reverse motion, 
cutting 15 cwt. of chaff per hour with a coarse cut of jin., or 
8 cwt. with a fine cut of ;4;in. Small engines of this sort 
have a large number of applications, and even smaller engines 
well made might, from the extensive domesti lication 
which they would receive, command a large sale. 
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SULPHIDES AS FUEL. 

Some time since we briefly noticed a new application of rapid 
oxidation invented by Mr. Hollway, by which sulphides are 
utilised as fuel. The process has been the subject of many 
experiments recorded by our Sheffield correspondent, and we 
quote the following account of it from the Society of Arts Journdl : 


“This process has for its object the utilisation of the heat 
generated by the rapid oxidation of certain mineral substances, 
which have not hitherto been used as sources of heat for smelting 
operations. The heat thus obtained is employed in the reduction 
of the furnace charge, which may be comy partly of sulphides 
and partly of siliceous ores. A current of air is forced through 
molten sulphides, | which means they are very rapidly oxidised. 
Great heat is thus developed, rendering the process of smelting a 
self-supporting operation; therefore no extraneous fuel is required, 
excepting that employed in raising steam for the blowing engines; 
where, however, water power is available, steam can be dispen: 
with, in which case all the carbonaceous fuel necessary for the 
operation is a little coke to start the furnaces, which stands in 
the same relative position to the ores as wood does to coal in the 
lighting of an ordinary fire. 

“It is well-known that pyritous minerals are readily com- 
bustible, but the best means of utilising the heat-producing 
peorey of metallic sulphides is not so apparent as would at 
first sight appear. Of these sulphides, only iron pyrites is suffi- 
ciently combustible at a low temperature to burn in the open air, 
the mass being raised to the temperature at which the oxidation 
takes place solely by the union of sulphur and iron with atmo- 
spheric oxygen. In Spain there are numerous deposits of poor 
cupreous pyrites, and the Rio Tinto and Tharsis companies 
annually treat, at their mines, about one million tons for the 
extraction of copper only, which does not average 2 per cent. 
The process employed consists essentially in roasting the pyrites 
in heaps in the open air, dissolving out the copper from the 
roasted material, and precipitating it from the solution by means 
of iron. These operations extend over several months, any gold 
or silver contained in the ore is lost, and the iron and sulphur are 
also wasted. The sulphur passes into the air as an obnoxious 
and eae gas, desolating the country for miles around the 
works, 

‘From the earliest ages, carbon has been considered a neces- 
sity in all metallurgical operations. The first reduction of metals 
by means of carbon forms a connecting link between the age of 
stone and the commencement of civilised art. It is well known 
that carbon burns at widely varying temperatures, as, for 
example, in our bodies, in a common coal fire, or in a furnace. 
A great deal of thought has been devoted to the subject of econo- 
mising carbonaceous fuel, and great advances have been made in 
this direction ; yet the expenditure of coal or coke necessary, say, 
to melt a given quantity of metal, still far exceeds the theoretical 
limit. ‘The main causes of this discrepancy may be accounted for 
as follows :—(1) Only part of the oxygen of the air passing into a 
furnace acts on the material to be burnt. (2) The be ga is not 
brought in contact with the combustible matter with sufficient 
rapidity to obtain the necessary temperature for the operation. 
(3) Gases pass off hot and unburnt. These are now, however, 
frequently utilised. 

“There is one metallurgical operation in which the first two 
sources of loss are avoided, viz., ‘ Bessemer’s,’ where, by blowing 
air through molten crude iron, a very high temperature is 
attained by the combustion of small quantities of carbon and 
silicon contained in the crude iron. This is, however, not the 
case in the process of puddling, where the oxidation is spread over 
a considerable period of time, although the same constituents are 
frequently burnt in similar proportions, But even in the Bes- 
semer process the carbon is only half burned, and a large amount 
of heat escapes with the carbonic oxide and nitrogen. 

‘“When, however, thin streams of air are forced through 
molten sulphide of iron lying on a tuyere hearth, a high tempera- 
ture is produced by the perfect combustion which ensues in the 
midst of the sulphides, and no unburnt gases, excepting nitrogen 
and sulphur vapour, escape from the surface of the molten mass. 
The hot nitrogen and sulphurous acid may be caused to act upon 
iron panes and other mineral matter, and when pyrites is thus 
heated, an atom of sulphur held in feeble combination is in great 
part expelled, and thus is obtained molten protosulphide of iron, 
which is subsequently burnt by the oxygen of the air driven in 
at the lower part of the furnace, thereby preducing the heat 
necessary for continuing the operation. The process may be 
defined as a system of fractional oxidation, in which the numerous 
constituents of a complex furnace charge can be separated from 
each other and concentrated in different parts of the apparatus, 
the heat necessary for the operation being obtained by the com- 
bustion of a portion of the less valuable constituents. 

“The principal ores of all our ordinary heavy metals, except 
manganese and tin, are sulphides. Iron, although largely 
occurring in an oxidised form, is abundantly found in combina- 
tion with sulphur; and bisulphide of iron, or iron pyrites, is an 
example of sulphurous and combustible minerals. Associated 
with iron and sulphur in iron pyrites are invariably found small 
quantities of other metals, notably cobalt, nickel, copper, 
silver, gold, lead, zinc, and arsenic. Of these, zinc is almost 
as combustible as iron itself, while lead and arsenic readily 
volatilise as sulphides, and cobalt, nickel, and copper 
are distinctly less readily oxidisable than iron, while silver and 
gold do not oxidise under these conditions; hence, in supplying 
air to such material, the iron is the first of the elements to suffer 
oxidation, so that if the oxidation be arrested before the whole of 
the iron has been burnt, the cobalt, nickel, copper, silver, and 
gold present will be found in the unburnt portion, This prin- 
ciple finds a parallel in the mer process of treating pig iron 
for the manufacture of steel, where a current of air is caused to 
bubble up through a bath of molten crude iron, the silicon is first 
oxidised, and is closely followed and to a great extent accom- 
panied by the carbon, and no large amount of iron suffers oxida- 
tion, until the whole of the silicon and carbon have been burnt 
out of the molten material. 

“The experiments made at Messrs. Cammell’s works, at Peni- 
stone, in a Bessemer converter, have proved that by blowing air 
through molten ae ew of iron, the iron and a portion of the 
sulphur are oxidised, and if the oxidation is arrested before the 
combustion of the iron is complete, a heavy matt or regulus is 
obtained, which contains but a small proportion of the iron of 
the ore, but practically the whole or the greater part of the 
copper and other less oxidisable metals. In one of these experi- 
ments the molten sulphides were run into the converter from a 
cupola, in which they had been previously melted, and the tem- 

erature was kept up until the operation was discontinued, viz., 
or a period of ten hours, without the use of any carbonaceous 
fuel, the heat being entirely derived from the oxidation of 
the iron and a portion of the sulphur of the lumps of pyrites, 
which were continuously thrown into the mouth of the 
converter. A Bessemer converter being unsuited for the collec- 
tion of the gaseous products, the later experiments have been 
made in a series of cupola furnaces belonging to Messrs. John 
Brown and Company, Limited. Thesejexperiments {have proved 
the possibility of obtaining a valuable regulus, a slag aaah free 
from copper, and a considerable quantity of crude sulphur. M. 
Pourcel, the well-known chemist of the Terrenoire Company, 
has also made some very interesting experiments, having treated 
by this method a cupriferous sulphide of antimony containin 

lead and zinc, using heavy spar and silica as fluxes; he obtain 

a regulus containing the whole of the copper in the form of sul- 
phide, a slag of light specific gravity, and the lead, zinc, and 
antimony as two separate sublimates which were condensed in 
different parts of the apparatus, owing to the superior volatility 
of sulphide of lead over the oxides of antimony and zinc. In 
the experiments of Penistone and at Sheffield, a cold blast of air 





was employed, and the which passed from the converter or 
furnace into the open 4 carried away with them a large amount 
of heat. In practice, however, it would be economical to employ 
a hot blast, which could be heated by the waste heat from the 
escaping gases. It is remarkable that the least valuable metals, 
viz., irou and zinc, generate by their combustion the largest quan- 
tities of heat. 

‘‘The process may be employed for the reduction of even the 
more volatile metals; for example, Mr. A. H. Allen, of Sheffield, 
has thus obtained metallic antimony simply by the oxidation of 
sulphide of ery ope fh It is well known that sulphide of lead 
reacts upon oxide of lead with the uction of metallic lead and 
sulphurous acid. If, therefore, a limited amount of air is blown 
into molten sulphide of lead, the oxide thus formed in the lower 
part of the furnace will, in passing upward, come in contact with 
the hot sulphide of lead, and metallic lead will result with the 
evolution of sulphurous acid. The furnace having a quiescent 
hearth below the tuyeres, the metallic lead will collect there, 
and can be from time to time withdrawn. A limited amount of 
air must be employed, because, if it is driven in too quickly, the 
sulphide of lead will rapidly distil off. In thus treating argen- 
tiferous lead ores, the silver—and gold if present—would be found 
with the first metallic lead reduced en thus treating galena 
the furnace should have a basic lining. 

“The process is peculiarly suitable :—(1) For the treatment of 
metalliferous substances which cannot be advantageously treated 
by other processes. For the extraction of sulphur by distillation, 
and simultaneously for the concentration and separation of cobalt, 
nickel, copper, silver, and gold from minerals in the form of 





metallic regulus ; while lead, zinc, antimony, arsenic, &c., accrue 
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PROCTOR AND WALLIS’S 11-HORSE POWER ENGINE.—(For description see page 92). 


in the sublimates. (2) For the treatment of complex ores—for 
example, grey antimonial copper ores, such as those experi- 
mented upon by M. Pourcel. Ores similar to those worked at 
the well-known Bottino Mines, Seravezza, in the Italian Apennines, 
which contain thirteen or fourteen heavy metals, including silver 
and lead, for which latteralone they have been worked for centuries. | 
The blende of lead mines, in Derbyshire termed ‘muck,’ usually | 
thrown away by the miners, because the large quantity of lead 
with which it is associated renders the zinc obtained from it 
worthless. (3) For the treatment of auriferous and argentifer- 
ous pyrites. It is well known that in practice it is not possible 
to obtain the whole of the gold from pyrites by amalgamation 
with quicksilver, because the presence of sulphur and arsenic 
sickens and flours the mercury, whereas by fusion the whole of 
the silver and gold present is obtained. (4) For the treatment of 
pyrites containing even only small percentages of cobalt, nickel, 
and copper, which are thus concentrated into a rich regulus, 
whereas this result is now only obtained by very tedious | 
processes of alternate roasting and reduction. Such ores | 
containing 10 per cent. and even 12 per cent. of copper exist in | 
South America, and many other parts of the world, but are not | 
at present capable of economic treatment, owing to the difficulty 
of obtaining a sufficient supply of cheap fuel. The process can 
also be advantageously applied to the treatment of richer ores of 
copper such as are at present smelted at Swansea. (5) For the 
treatment of poor lead ores, If such ores are added to a furnace 
charge of cupreous 7 eee the silica they contain will be utilised 
and combine with the resulting oxide of iron to form slag, the 
galena will be volatilised and be recovered as a sublimate, while 
any silver present will enrich the regulus. At present, by a 
costly process of ing and washing these ores, the galena is 
concentrated, although a large proportion is left with the débris, 
and passess with the water into the streams, rendering the exist- 








ence of fish in such waters impossible. The water power now 


used for washing the ore could in many cases be employed for 
producing the blast. 

‘* When thus treating cupriferous iron pyrites, four products 
are obtained :—(1) A matt or regulus containing from 30 to 50 
per cent. of copper, any traces of cobalt, nickel, silver, or gold 
the ore may contain, the rest of it being iron and sulpbur ; it has 
a specific gravity of 44 to 5, (2) A slag consisting of silicate of 
iron from the resulting oxide of iron, combined with the siliceous 
matters contained in the ore, and the fluxes added. (3) Sublimed 
sulphur, more or less mixed with volatile compounds of lead, 
zinc, and arsenic. (4) Sulphurous gases, consisting mainly of 
sulphurous acid and nitrogen. 

“The regulus closely resembles, and will replace, the coarse 
metal of the Swansea =! process, which is now only obtained 
at considerable cost of labour, time, and carbonaceous fuel. 

hen, however, sulphides of iron and copper present in the bath 
are treated continuously by a blast of air a point is at length 
arrived at when the whole of the iron is oxidised, and the regulus 
in the bath consists of sub-sulphide of copper. If, now, a limited 
supply of air is introduced, the copper is reduced to the metallic 
state with the evolution of sulphurous acid. 

“‘ The slag obtained in the Penistone experiments was essentially 
silicate of iron, containing about 50 per cent. of iron and 29 per 
cent. of silica. It had a density of about 3°8 to 4, and was in 
composition somewhat allied to the copper-smelters’ ore furnace 
slag and to the tap-cinder of the iron puddler. By the addition 
of calcareous materials, the specific vity of the slag is so 
reduced as to cause it to separate ily from the regulus which 
collects below it. In one of the later experiments, when 
lime was used, the proportion of copper lost in the slag 
was very small. Thisis, of course, 
a most important point, forwhen 
dealing with ores containing but 
little copper, the presence of 
even a small percentage in the 
slag means the loss of a con- 
siderable a of the copper 
present. ese slags can be 
utilised for the manufacture of 
steel, poy practically siliceous 
iron ores free from phosphorus, 
and their reduction in a blast 
furnace can be profitably effected, 
as the proportion of iron present 
is high as compared with the 
weight of the material; indeed, 
it may be possible to reduce 
them while in a molten state. 

“By re-subliming the crude 
sulphur, it can be freed from all 
impurities except arsenic, and 
at the works of Messrs. John 
Hutchinson and Co., Widnes, 
this is eliminated by means of 
polysulphide of calcium. 

“As a certain proportion of 
the sulphur of the minerals 
suffers combustion, the resulting 
sulphurous gases contain from 14 
to 15 per cent. of sulphurous 
acid, and hence the proportion 
of sulphurous acid to nitrogen is 
nearly identical with that of 
the gases produced by roasting 
pyrites in the kilns employed by 
vitriol manufacturers, and can, 
therefore, be used with equal 
advantage for the production of 
vitriol in leaden chambers. This 
appears to be the simplest solu- 
tion of the great problem how 
to smelt copper without causing 
a nuisance to the surrounding 
neighbourhood, although a similar 
result might be obtained by col- 
lecting and liquefying the sul- 
phurous acid. 

‘The more incombustible 
materials it is found practicable 
to employ without too great a 
loss of temperature, the wider 
will become the application for 
the process; for there are many 
ores, including silicates and car- 
bonates, containing metals in 
the form of oxides, which might 
be conveniently smelied by 
mixing them with a sufficient 
proportion pel ores to 
effect their uction; in fact, 
one of the chief practical ques- 
tions connected with this pro- 
cess is how far it may be trusted 
to effect the smelting of ores 
or furnace charges containing 
comparatively moderate propor- 
tions of sulphides. It is evident 
that it will almost entirely 
obviate the necessity for using 
carbonaceous fuel, at least as far 
as the production of a regulus is 
concerned, and consequently the 
localities in which smelting opera- 
tions may be vnagere rece f 
carried on are thus greatly mul- 
tiplied. One of its chief merits 
is that it is equally applicable with comparatively little extra 
cost in the working, to very poor and very rich ores, for how- 
ever small the oom, Phan regulus, it will contain nearly the whole 
of the cobalt, nickel, copper, silver, and gold present in the 
furnace charge, while any lead, zinc, antimony, and arsenic will 
be obtained as sublimates.” 








LEGAL INTELLIGENCE. 


(Before the Lonp CHANCELLOR. ) 
Westminster, July 30th. 
Re WIRTH’S PATENT. 

THis was a petition by Frank Wirth, of Frankfort, that the 
seal might be affixed to letters patent for an invention for 
‘Improvements in colouring matters, and in the manufacture of 
the same,” communicated to him by Messrs. Meister, Lucius, 
and Briining, of Hiéchst, Germany. It appeared that the 
improvements consisted substantially in the preparation of 
colouring matters by the reaction of diazo compounds of phenols 
upon the disulpho acids of betanapthol. The application was 
ps a by Dr. J. P. Griess, F.R.S., of Burton-on-Trent, 
chiefly on the ground that the applicant’s invention was already 
covered by previous letters patent granted to him, the opponent. 
These letters patent were respectively dated the 4th of oem | 
1877, No. 3698, and the 20th of November, 1878, No. 4726, an 
it appeared, from the specifications of these letters patent, that 
Dr. Griess had, in fact, patented the preparation of colouri 
matters by acting upon the diazo compounds of phenols an 
phenolic ethers with, among other things, disulpho acid of beta 
napthol. It was, however, pointed out on behalf of the applicant 
that the latter did not claim to use the disulpho acid of beta 
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napthol as used by Dr. Griess under his letters patent, but one or 
other of the two isomeric disulpho acids of beta napthol which 
Messrs. Meister, Lucius, and Briining had been the first todiscover, 
and theseparation of which and their respective application ortreat- 
ment with certain other substances, such as toluidine and xylodine, 
Mr. Wirth had been the first to patent, that is to say, on the 29th 
April, 1878, No. 1715. It appeared that these isomeric disulpho 
acids were capable of reactions different from those resulting 
from the use of the disulpho acid described in the specifications of 
Dr. Griess. 

The application for letters patent by Mr. Wirth had been 
accompanied by the usual statutory declaration which, however, 
had been declared at Frankfort before H.B.M. Consul. The 
objections filed on behalf of Dr. Griess were in substance (1) 
that F. Wirth was not the true and first inventor or importer of 
the alleged invention, and (2) that the alleged invention was 
wholly or in part covered by the letters patent of Griess. By his 

davit in opposition the latter had objected that Wirth 
had not made and could not make at Frankfort a declaration 
that would be good under British patent or other law. There had 
been no opposition before the law officer. Upon the petition 
being called on, 

Mr. Aston, Q.C., Mr. Chadwyck Healey with him, urged as 
a preliminary objection that Wirth’s application was void ab initio, 
on the und that a declaration such as that required by the 
Patent Law Amendment Act could not be made by a foreigner 
resident abroad before the British Consul, contending that 
the oreo | forms were not merely directory but imperative. 
Moreover Wirth, being a resident abroad, could not receive a 
communication from other foreigners also abroad, and receive a 
British patent as for an imported invention. 

Mr. Wesstrer, Q.C.—Mr. Lawson with him—objected that 
the preliminary objection was not covered by the filed objections. 

Be. Guapweex EALEY refe to Ex parte O’Reily (1 Ves. 
jun. -_ as an authority that the Lord Chancellor was not pre- 
cluded from entertaining the objection, notwithstanding that 
notice of it had not been filed. 

The Lorp CHANCELLOR stated that it was not pone | to 
decide that point, because he could not admit, upon an applica- 
tion to seal a patent, an objection to the form of a jurat. That 
was a matter of procedure which the Patent-office officials could 
entertain. The rest of the preliminary objection was covered by 
the first of the filed objections, and, in his opinion, it could not 
be sustained. He was clearly of opinion that letters patent 
might be granted to a foreigner resident abroad for an invention 
communicated to him by another foreigner also resident abroad. 

The petition was then opened and heard upon the merits. 
During the hearing counsel for the opponent objected to the 
reading of an affidavit by Prof. Dewar, F.R.S., purporting to 

* have been filed in reply to the affidavits of the opponent, on the 
ground that it coheed a further case and there had been no time in 
which to answer it. 

His Lorpsuir observed that the objection should have been 
taken when the petition was opened, and that he could not refuse, 
except upon terms, to allow it to be read. If this had been a 
matter in which no patent had been obtained on either side, 
and it was merely a question between contending applicants, 
he would, in so technical a case, have referred the evidence to an 
assessor for his opinion whether there was really a conflict. But 
the opponent was already in possession of rights from which his 
lordship could not derogate, and that being so the application 
must be heard out. 

Affidavits by Professor Odling, F.R.S., and Professor 
Armstrong, F:R.S., were read on behalf of the opponent, 
and ultimately it was arranged that the letters patent of the 
applicant should be sealed upon his undertaking to insert in his 
specification a disclaimer of any matters covered by the letters 
patent granted to Dr. Griess, and no order was made as to costs. 





Re LE FRAN¢oIS’ PATENT. 

This was also a petition for the seal. The applicant was M. 
Marie Joseph H. A. Le Francois, and he had applied for letters 
patent for certain “improvements in chromo-typography, or 
colour printing on metals.” There had been no opposition before 
the Law Officer, but a caveat had been entered to the seal by the 
Anglo-Russian Iron and Tin-plate Company. Their objections 
were, that the alleged invention was not new, that it was in use 
by the company, and that knowledge of it had been derived by 
the applicant in the course of his employment by the company. 
The objections were withdrawn, and 

Mr. Cuapwyck HEALeY, for the Petitioner, thereupon applied 
for an order in the terms of the prayer of the petition, with costs 





to be paid by the opponents. 

His LorpsHIp le the order. 

Two other petitions, in the matter respectively of Sach’s 
patent and Wiinsch’s patent were appointed for hearing, and 


orders were made upon them as arranged between the parties, 








THE ROYAL NAVY. 


Tue returns recently issued of the strength of the Royal Navy, 
show that within the past six months four vessels of various ton- 
nage and power have been launched, and that at the present 
time there are thirty-four others under construction, including 
fourteen which have been or are about to be commenced at the 
various Government dockyards or by private firms. The vessels 
now being fitted or just ready for service are two out of four 
double-screw iron gunboats of 264 tons and 168-horse power 
engines, each to carry one gun, built at Pembroke, and named 
the Gadfly and Pincher; a sailing brig of eight guns, of 510 
tons burden, named the Nautilus, built at Pembroke, and a 
double-screw iron armour-plated corvette, designed to carry four 
heavy guns, of 4270 tons. and 3000-horse power engines, con- 
stru at Poplar, and christened the Orion. The new vessels 
ordered within the same period to be built, and for which the neces- 
sary prepartions have been made, include a double-screw steel 
armour-plated turret-ship, of 9150 tons burden, and to be fitted 
with engines of 6000-horse power—this vessel is under construc- 
tion at Portsmouth, and is to be named Colossus; two screw 
composite gun vessels, each of 774 tons, with engines of 750-horse 
power, designed to carry three guns, and to be named the Algerine 
and Rambler, the former of which is being built by Messrs. Har- 
land and Wolff, of Belfast, and the latter by Messrs. J. Elder and 
Co., of Govan, Glasgow; five composite screw gunboats, each to 
carry four guns of 455 tons, and engines of 360-horse power, to 
be named terer, Grappler, Redwing, Wasp, and Wrangler— 
the Redwing is under construction at Pembroke Dockyard, and 
ordered to be fitted for Coastguard service, the others are being 
built by the Barrow Shipbuilding Company at Barrow-in- 
Furness ; two steel and iron screw corvettes, to be cased with 
wood, 0! tons burden, with engines of 2300-horse power, 
designed to carry 14 guns, and ordered to be built at Portsmouth, 
and named the Canada and Cordelia; two composite screw 
sloops, to carry six guns each, of 1124 tons and 900-horse power 
engines, to be named the Espitgle and Mutine, and to be con- 
structed at Devonport Dockyard; a paddle steam vessel of 540 
tons, to carry six guns, and to be fitted with engines of 480-horse 

wer, to ed the Niger, and building by Messrs. J. 

Ider and Co., of Govan, Glasgow. The other vessels under 
construction, some of which are in a forward state for launching, 
include two double-screw, iron armour-plated turret ships, of 
8492 tons each, designed to carry four heavy 8s, ad to be fur- 
nished with engines of 6000-horse power, to named the Aga- 
memnon and Ajax, and under construction at Chatham, 
and Pembroke respectively; a double-screw steel armour- 
plated turret-ship of 9150 tons, to be fitted with engines 
of 6000-horse power, to be named the Majestic, and build- 
ing at Pembroke; a double-screw steel armour-plated turret 
ship and ram of 6200 tons, with engines of 4500-horse power, 





building at Chatham, and to be called the Conqueror—this 
vessel is to be entirely coated with steel, and she will carry two 
guns; a double-screw steel armour-plated torpedo ram of tons 
and 5500-horse power engines, building at Chatham, and to 
be named the Polyphemus. This vessel will be unlike any 
other vessel in the Royal Navy, being built somewhat on the 
plan of the cigar-ship; her ram will be of a very formidable cha- 
racter, coming to a sharp point and projecting several feet from 
the vessel’s stem. Most of her armour-plates, which are to be of 
steel, will be put on after the vessel is launched. Four compo- 
site screw sloops, each of 1124 tons, to be fitted with engines 
of 900-horse power, and designed to carry six guns—the 
Miranda and Pheenix, building at Devonport, the Kingfisher at 
Sheerness, and the Doterelat Chatham. ‘Two double-screw com- 
ite gun vessels, of 770 tons and 870-horse power engines, 
uilding by the Thames Shipbuilding Company; they are to be 
named the Swift and Linnet. These vessels will be of unusually 
light draught and of a particular rig; they will be 165ft. in 
length, with a breadth of beam of 29ft. It 1s expected that they 
will attain a mean speed of 11 knots. Two double-screw steel 
gunboats, each to carry one gun, of 253 tons and 168-horse 
power engines, to be christened the Bouncer and Insolent, 
and building at Pembroke. A sailing brig of 501 tons, to 
carry eight guns, building at Pembroke, a sister ship to the 
Nautilus, and named the Pilot; a screw corvette of steel and iron, 
cased with wood, of 2383 tons, to be supplied with engines of 
2300-horse power, designed to carry fourteen guns, building at 
Chatham, and to be named the Constance; three screw composite 
gunboats of 455 tons, to carry four guns each, and to be fitted 
with 360-horse power engines, to be named the Bullfrog, Cuck- 
chafer, and Espoir, all building at Pembroke; and two double 
screw iron gunboats of 264 tons, and engines of 168-horse power, 
each to carry one gun, to be named the Griper and Tick!er, and 
building at Pembroke. 








THE PROPOSED CENTRAL AFRICAN 
RAILWAY. 


Tue following translation of a letter addressed by the Minister 
of Public Works to the President of the French Republic, who 
has issued a decree for the appointment of the Commission recom- 
mended, appears in the Daily News :— 

**Monsieur le Président,—During late years the discoveries of 
various travellers have shown that Central Africa is very different 
from what people imagined. Formerly we believed that there 
were only huge deserts and barren land, while now, on the con- 
trary, it has been proved that large tribes of human beings exist 
there, who are more or less in a state of semi-civilisation. Im- 
portant towns with many inhabitants are built upon the shores 
of the lakes and the banks of the rivers. The Sahara itself is not 
at all what has been described in unfinished and superficial 
observations. ‘The movable sands, too, which were considered 
an a barrier, extending far and wide, are in reality 
only local; and generally the soil has a consistency and 
firmness which does not differ much from the soil of Europe. 
Soudan appears to be the most important t of this 
huge continent. Some travellers reckon the population at over 
one hundred millions. There is a large river, the Niger, which 
spreads over half its extent. The inhabitants are industrious, 
and the elements of an international commerce seem to be in 
existence there toa very highdegree. Again, in surmounting diffi- 
culties, more or less considerable, this country can be approached 
from two sides, by Algeria and by Senegal. This problem has 
for the last twenty years filled the minds of many, and the time 
seems come to solve it practically. Two years since M. Dapouchel, 
one of our principal civil engineers, obtained permission from 
the Government to go to —— to collect all ible informa- 
tion about the nature of Soudan as well as of Sahara. He was 
assisted by the wonderful narratives which had been published 
by several travellers, especially those of M. Daveyrier, by 
the accounts of chiefs of caravans, and by information 
he received from sage go officers, who had frequently 
made expeditions in the South of Algeria; also by under- 
taking himself an exploration on the borders of the Great 
Desert. M. Dapouchel has been able to publish a very 
interesting memoir, which shows the possibility of uniting 
ourselves to the Niger by an unbroken line of railroad of 1250 
miles. However bold such an idea appears, we must not treat it 
as an absurdity when we come to think of the wonderful results 
of man’s genius, above all of that grand railroad which joins San 
Francisco to New York, across obstacles of all kinds, over a space 
of nearly 3750 miles. A railroad from Algeria to the Niger, if it 
be possible, will certainly cost less than cutting the Isthmus of 
Panama, in the way it was decided at the International Congress 
held lately at Paris. Struck by M. Dapouchel’s report, I felt we 
ought no longer to remain inactive. I have formed a provisional 
committee consisting of several distinguished members of my 
department, and I have consulted with them on the value of these 
ideas of M. Dapouchel’s. After a long deliberation this com- 
mittee drew up the following statement on the 12th of June:— 
(1) The committee consider that there exists in Soudan a large 

pulation, a fertile soil, and natural riches which are uncultivated. 
fe is very important to open outlets for commerce through the 
French possessions, which are the most favourably situated for 
this purpose. France ought to follow the example of England, 
and do her best to induce the caravans to cross French territory, 
instead of only coming to its borders. (2) The opening of a rail- 
road joining our possessions in Algeria with Soudan is necessary 
in order to obtain this double result. (3) It is also necessary to 
join Senegal with thé Niger. (4) The a ema or surveys of 
the undertaking ought to be directed simultaneously from Senegal 
and from Algeria, and the plans ought to include both directions. 
(5) South of Algeria, the uncertainty which exists regarding the 
topography, the climate, the resources, and the inhabitants of 
certain parts of the Sahara, makes it necessary to proceed with 
care in order to avoid mistakes and military complications. 
(6) It will be eng to start immediately with a pre- 
liminary line between Biskra and Ouargla of about 200 miles. 
This line can be joined by the Hodua to the line from Algiers to 
Constantine. As far as Ouargla ordinary escorts appear suffi- 
cient to protect all operations. (8) A credit of £800 will be 
p eect ® to meet the expenses of the surveys, and the needs of 
the explorers. 

= ‘After this full statement, if I had felt any hesitation it 
would all have vanished before the general opinion, which was 
simultaneously manifested in the two Chambers, in favour of 
this same question. Inthe ‘Chambre des Deputés,’ the Budget 
Committee having to decide on the amendment of M. Paul 
Bert, expressed themselves in these terms through their secretary, 
M. Rouvier :— 

*** Your commission, gentlemen, is very sympathetic with the 
object of the amendment. Africa is attracting the attention of 
the civilised world more ani more. France, situated nearer this 
continent than most other nations—more directly interested in 
its future by her possessions in Algeria, in Seneyal, in Gaboon, 
and by her numerous factories established on the West Coast— 
France cannot but take her part in this movement which is 
drawing Europe towards those regions in Africa the wealth of 
which we are just beginning to see. Do not the greatness and 
the interests of our country command us to place ourselves at the 
head of this movement.’ 

** In the Senate, the commission on the railroads of Algeria has 
not been less explicit. Their report concluded thus on the 
subject of an amendment of M. Caillaux :—‘ The majority of the 
committee, for these motives, has not thought it necessary to 
adopt the amendment of M. Caillaux. e committee, how- 
ever, unanimously agree to the surveys which are necessary for 
the execution of the rai across the Sahara; they are cer- 
tainly convinced that it is greatly to the interests and to the 





ie of our country for us to solve this problem of the basin 
of the Niger, and to be in advance regarding the civilisation of 
those countries which our colony of Algeria opens to us.’ 

“The committee had even fancied that they ought to settle in 
general terms a line from Algeria to Soudan. If they have 
given up this, it is in consequence of the engagement made in 
the tribune on July 5th, by the Minister of Public Works, that 
we should commence with more reliable surveys. Under these 
conditions the Government ought to enter resolutely, but still 
with prudence, on the path which is marked out. Consequently, 
I have the honour of proposing to you, M. le Président, to 
name a general commission, in which different and special 
interests should be represented, and to which should be 
appointed members of Parliament. This Commission would 
have in its power the definite plan of the surveys to be under- 
taken. They would extend the programme indicated by the pre- 
paratory Commission, They would draw up instructions for 
exploring expeditions. They would decide how these expeditions 
are to be undertaken in order to be sufficiently extensive without 
compromising France or endangering life. They would gather 
together all the results obtained, and they would draw up 
such reports as will enable us to come to a conclusion upon 
the possibility of uniting Algeria and Senegal to Soudan by rail- 
road, Whatever be the issue of such an enterprise, it will always 
be an honour to France to have tried it, and she will have some- 
thing beneficial to bequeath to the future. If you accept this 
view, M. le Président, [ beg you to give your approbation to the 
present report as well as the decree which accompanies it. I have 
the honour to be, M. le Président, &c., &c., 

““C, DE FREYCINET.” 
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*,* It has come to our notice that some applicants to the Patent 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the a ocd number of the Specification. The 
mistake has been made by looking at THe Enoingeer Index and 
giving the numbers there found, which only refer to pages, in place 
of ol” to those pages and finding the numbers of the Specifi- 
cation, 

Grants and Dates of Provisional Protection for Six Months, 

1229. Raisinc Suips, &c., H. W. Hemsworth, Southend.—28th March, 
1879. 





2793, Fixinc Stem, Sirpe-sar, &c., 8. K. Barnes, Julian-street, Norwich. 
2797. ImpLements for Lirtino Tunnips, &c., T. 8. Bisset, Blairgowrie, 
N.B. 


799. Spinxino Tors, T. Eckhardt, Aldermanbury, London.—A commu- 
nication from J. G. Johnson, Springfield, U.S. 

2801. Warer Merers, H. E. Newton, Uhancery-lane, London.—A commu- 
nication from UC. H. Bacon, Boston, U.S. 

2803. Cuimetnc Apparatus, J. G. Wilson, Market-street, Manchester.—A 
communication from J. Frings, St. Petersburg. 

2805. AcruaTinG MouLps, W. Southwood, King’s Norton.—9th July, 1879. 

2809. Sutpuate of Sopa, J. Hargreaves, Widnes. 

2811. Bett Grasses, W. E. Gedge, Wellington-street, Strand, London.— 
A communication from A. M. Bectard, Saints, France. 

2813. TreatTinc Resipves from Gasworks, R. Scaife, Moorgate-street, 
London. 

2815. AERATED Mepicinat Beverace, 8. Huggett, Liverpool. 

2817. Inpicatina the VaLuE on Bankers CHeques, &., J. Angus, 
Erdington. 

2819. Cocks and Taps, E. T. Lambert, Short-street, New-cut, Lambeth, 
London. 

2821. AUTOMATICALLY OPENING AND CLostne Evectricat Circuits, G. 
Zanni, Highbury, London.—1l0th July, 1879. 

2829. Locks, F. C. Glaser, Berlin.—A communication from F. Hasden- 
teufel, Iserlohn, Prussia. 

2831. Trearment of Mick, W. H. Pettey, Canford. 

2833. ExrensipLe Cuiasp for ALBums, &c., T. J. Smith, Fleet-street, Lon- 
don.—A communication from F, G. Marx, Paris, 

2835. Cut-Naits and Tacks, A. Jones, Birmingham. 

2837. WHeetparrows, W. R. Lake, Southampton-buildings, London.—A 
communication from F. M. L’Herron, Paris. 

2839. Sutpuuric Acip, W. E. A. Hartmann, Trafalgar-terrace, Swansea. 
—1lth July, 1879. 

2841. Raisinc Water, &c., J. C. Mewburn, Fleet-street, London.—A com- 
munication from P. Lefever, St. Omer, France. 

2843. VentiLaTors, R. Munn, Glasgow. 

2845. Se_r-acTinG MuLEs, &c., J. Chisholm, Oldham. 

2849. Rearino Macutnes, G. W. von Nawrocki, Leipzigerstrasse, Berlin. 
—A communication from F. von Grubinski, Warsaw, Poland. 

2851. PaRauLe Vices, &c., C. Neil, Sheffield. 

2853. EnaBLinc a Horse to Feep Freecy from a Nose-baG, C. Court, 
Long-lane, Bermondsey.—12th July, 1879. 

2855. Fire-anms, W. Tranter, Birmingham. 

2857. Zinc Roortna, A. C. Henderson, Southampton-buildings, London. 
a aaa from A. F. Quincet, C. Vincent, and A, Levinstein. 

aris. 

2859. GLassware, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from A. Lemaire, Paris. 

2861. Stop MecuantsM for OrGans, &., J. A. R. Hildebrandt, Manchester. 
—A communication from A. Griiters, Crefeld, Germany. 

2965. Piston Packinas, A. M. Clark, Chancery-lane, London.—A com- 
munication from 8S. A. Youse, Sutter Creek, Carlifornia, U.S.—l4th 
July, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2889. Wrencues for Nurs, &c., A. Jackson and J. J. Dunn, San Fran- 
cisco, U.8S.—16th July, 1879. 

2906. TraNsMitriaG Rotary Motion, A. M. Clark, Chancery-lane, Lon- 
don,—A communication from 8. Dennis, A. Samper, and J. Valenzuela, 
Colombia, South America. —16th July, 1579. 

2947. Suogs for Oxen, L. Gérard, Reims, France.—19th July, 1879. 

2061. Printinc Macurivery, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from the Actien-Gesellschaft Maschinenfabrik 
Augsburg, Augsburg, Bavaria. —21st July, 1879. 

2965. BREECH-LOADING Fire-arMs, A. Swingle, San Francisco, U.S.—22nd 
July, 1879 

2974. Spinnine and Dovs.ine Cotton, T. Coulthard, Preston.—22nd July, 
1879. 


Patents on which the Stamp Duty of £50 has been Paid. 


3020. PortaBLe Raitways, H. E. Newton, Chancery-lane, London.—26th 
'y, 1876. 

2988. CLeanine the CLorus in Boitinco Rees, L. V. Rathburn, East 
Pembroke, U.S.—24th July, 1876 

3019. Fotpinc Parer, W. Conquest, Tudor-street, London.—26th July, 
1876. 

3049. Pressino Bricks, &c., C. H. Murray, Loman-street, Southwark.— 
29th July, 1876. 

3188. Benpine Wire Fasrentnos, H. Gardner, Fleet-street, London.—12th 
August, 1876. . 

2987. Compinep CuLTIVATOR and Diccer, J. W. Barclay, Aberdeen, and 
R. Sellar, Huntly.—24th July, 1876. 

2993. Permanent Way of Raitways, J. H. Tozer, Salisbury-strect, Lon- 
don.—25th July, 1876. 

2995. Motive-power Enoines, A. Higginson, Liverpool.—25th July, 1876. 

8029. Rapiatine Rattway Ax ves, J. Cleminson, Westminster-chambers, 
London.—27th July, 1876. 

3001. Licutiyc and Heatine, J. Whitestone, Upper Thames-street, 
London.— 25th July, 1876. 

3094. GexeRaTING SULPHUROUs AcID Gas, A. M. Clark, Chancery-lane, 
London.—2nd August, 1876. 

3252. Steam Enatnes, J. Davies, Wednesbury.—18th August, 1876. 

3021. WasninG Barres, &c., A. M. Clark, Chancery-lane, London.—26th 
July, 1876, 

3026. Bass, &c., Brooms, T. Jesson, Galway, and T. Duggan, Glasnevin, 
Ireland.—27th July, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 





2193. Va.ves, J. Imray, South ton-buildings, Ch 'y-lane, London. 
—23rd July, 1872. 
2215. Printinc, J. Bartlett, Middleton-street, Clerkenwell, London.— 


25th July, 1872. 
2364. Reapinc and Mowino Macurnuzs, R. Hornsby, J. E. Phillips, and 
J. Innocent, Grantham, —8th August, 1872. 
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217. Opramsina Reverse Rotary Motion, J. Vivian and H. 8. Mac- 
kenzie, Falmounth.—25th July, 1872. 
9264, Cooxs and SLuices, J. P, Hawley, Brixton.—20th July, 1872. 


Notices of Intention to Proceed with Patents. 


1121. CLurcn Mecuanism, J. C, Mewburn, Fleet-street, London.—A com- 
munication from T. W. Capen.—20th March, 1879. 

1139. AUTOMATIC AIR GeneRaToR, T. Heydon and W. Follows, Derby. 

1140, Fire-crate, W. L. Jackson, B. Jowett, and W. J. Jowett, Leeds. 

1143. Increasine the Weiont, &c., of Fevrep Fasrics, A. M. Clark, 
Chancery-lane, London.—A communication from C. Muratori and A. 
Landry.—2lst March, 1879. 

1150. Boots and Suogs, H. J. Petit, Brussels. ~ 22nd March, 1879. 

1157. Rirce Taroets, T. Legge and J. Bartlett, Brixton, London. 

1160. opens LiaurHouses, &c., R. Wigham, Monkstown, 
Ireland, 

1161. GeweraTine Motive Power, J. Graddon, Barnes. 

1167. AUTOMATICALLY RevuLatine the Cut-orr for Steam Encines, E. 
T. Hughes, Chancery-lane, London.—A communication from N. W. 
© 


wiss. 
1168, Preparation of Dye-sturrs, E. T. Hughes, Chancery-lane, London. 
—A communication from F. Bayer and Co, 
1171. Street Guuuies, J. Johnston, Elland-road, Leeds. 
1177. Fasrentne for TRAVELLING Bags, &c., E. de Pass, Fleet-street, Lon- 
* don.—A communication from E, Posen and Co.—24th March, 1879. 
1186. Ramway Brakes, J. Benson, Leeds.—A communication from A. 
G 


Toss. 

1187. Preventine IncaustaTion in Borvers, J, E. Thomas, Southamp- 
iton- 8, London, 
88. Water Meter, H. A. Dufrené, South-street, Finsbury, London.—A 
communication from MM. Desjardin and L. Legrand. 

1189. Permanent Way of Raitways, A. Greig, Leeds. 

1192. Reoistrsrinc Apparatus, W. R. Lake, South ton-buildi 
London.—A communication from W. R Bacon.—25th March, 1879. 

1195. Oursipe Furnaces of Steam Boivers, C. Pieper, Southampton- 
buildings, London,—A communication from H. Pauc' 

1198. Puriryine Woot, &c., 8. D. Cox, Lower-road, Woolwich. 

1201. WATER-CLOSETS, G. W. von Nawrocki, Berlin.—A communication 
from Dr. D. Meerowitz and N. Gubieff. 

1206. Carvine Forks with Guarps, R. F. Mosley, Sheffield. 

1209. Steam and other Vatves, 8. Whitaker, Heywood. 

1210. Stoppers for beige L. Vallet, Liverpool.—26th March, 1879. 

1219. Sypuons, L. Vallet, Liverpool. 

1226. Azo Dves, C. Rumpff, West George-street, Glasgow.—27th March, 


1879. 
1242. ~~ pga Tetecrapus, E. A. Cowper, Great George-street, West- 


1246. TaeRMometeRrs, C. Milton, South Audley-street, London.—A com- 
munication from D. Winstanley.—28th March, 1879. 

1250, Morttve-rowrr Enornes, E. Paul, Liverpool. 

1261. Orpwance, A. Longsdon, Queen Victoria-street, London.—A com- 
munication from A. Krupp. 

1267. Power Looms, H. T. Woodward and G. W. Grosvenor, Kidder- 
minster.—29th March, 1879. 

1275. Packine and Cooxiye Meat, &., H. H. Lake, Southampton-build- 
ings, London.—A communication from J. W. Jones. 

1278. Tunes for Steam Borcers, R. W. Lewis, Wolverhampton. 

1283. Porato PLanter, W. Unterilp, Dusseldorf, Germany. 

1284. Courtinos for Wire Fencino, T. Ellis, Coatbridge, N.B.—3lst 
March, 1879. 

1290. Jon Printinc Presses, H. P. Trueman and J. G. New, Bir- 





1291. Pseumatic Macuinery, B. W. Hart, Garway-road, London.—lst 
9. 
1340. Weicnixo Gra Carcogs, F. E, Duckham, Millwall, London.—4th 


» \ 
1364. Lrrnocrapnic Printina Press, E. P. H. Vaughan, Chancery-lane, 
a a communication from J. W. Harland, J. M. Langdale, and 

. Gatliff. 

1366. Drivisa Mecuanism for Sewinc Macurves, B. Hunt, Serle-street, 
Lincoln’s-inn-fields, London.—A communication from L. Sternberger. 
—5th April, 1879. 

1403. Wartcu Cases, A. M. Clark, Chancery-lane, London.—A communica- 
tion from E. C. Fitch.—8th April, 1879. 

1486, Rerinina Perro.eum, W. R. Lake, South ton-buildings, London. 
—A communication from W. Ryder and C. F. Thomas.—16th April, 
1879. 

1527. Macuinery for Manuracturine Cortrox, &c., M. Gandy, Liverpool. 
—18th April, 1879. 

1567. Canpinc Macuinery, H. J. Haddan, Strand, London.—A commu- 
nication from J. 8. Bolette.—2lst April, 1879. 

1638. Liont Rattways, J. B. Fell, Sparke Bridge. 

1647. Vevocipepes, A. C. Hickling, Maidenhead.—26th April, 1879. 

1705. Wrunaina, H. J. Haddan, Strand, London.—A communication from 
F. Bernhardt. —30th April, 1879. 

1770. Moutpinc Hay-cocks, H. A. Bonneville, Piccadilly, London. —A 
communication from L. A. Couteau.—5th May, 1879. 

1814. Narpinc Macarye, H. A. Bonneville, Piccadilly, London.—A com- 
munication from F. Delamaire and P. D. Chandelier.—7th May, 1879. 

1865, CompuuNnps of NitRo-cELLULOsE, H. Parkes, Gravelly-hill, near Bir- 


mi le 
196, Vanstone, &c., H. Parkes, Gravelly-hill, near Birmingham.—l0th 
‘ay, 1879. 
1923. Horrer and Square Wacon Comptyen, R. Baxendale and J. Heald, 
Chorley.—1l4th May, 1879 
= Steam Sreerine Gear, G. A. C. Bremme, Liverpool.—22nd May, 
1879. 


2098, Sawina Wuee. Spokes, A. M. Clark, Chancery-lane, London.—A 
communication from 8. G. Mason and C. E, Bogue.—26th May, 1879. 








All tf reey ha an interest in o) ing any one of such applications 
should leave parti in writing of their objections to such applicati 
, agg office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves 'y for THE ENGINEER at the office of 
Her Majesty’s Commissioners of P > 
4368. Compina Macuinery, R. Guy.—Dated 29th October, 1878.—(4 com- 
munication.) 6d, 

In order to enable short fibrous material to be combed, the slivers of 
carded fibre form a fringe at the end of a nip, and the progressive combing 
apparatus or ribbons of the curd clean the fringe, and are freed of the 
noil in the ordinary manner. Then the fringe is brought in the face of a 
second nip similar to the first which draws it through a clearing comb, 
P ted at the it of the drawing-out action of the fringe by the 
second nip, which in its revolution presents the drawn out fringe to 
combing apparatus similar to the first, and is then liberated or delivered 
to apparatus which ys it to the previously treated fibres, and so 
makes up a solid and completed sliver. To effect this a drum 
turning upon an axis es axes on which the bobbins are mounted, and 
the head of each sliver is introduced between the jaws of a Heilmann’s 
box and between two movable ni, jaws, opened and closed by 
the on of the drum, A small oscillating comb is arranged so as to 
fall in front of the movable jaws of the nip and across the projectin, 
Fay a the sliver, A second drum turns in immediate contact with 
the former and has also nipping jaws, Sage and closed by the rota 
tion of this drum, so as to at moment the ni on the 
other roller release the tuft. The second drum draws the exterior 

across the clearing comb and presents it to the carding apparatus. 
Gedge.—Dated 5th November, 1878.—(A com- 
munication.)—(Not proceeded with. esti 
matches are in 











4409. Locomotive Enornes, W. Lloyd Wise.—Dated 6th November, 1878. 
unication. Void.) 4d. 


—(4 comm 

Fuel is fed to the furnace by fixing a h in the front thereof and 
above a tube in which a apes worked by a rod connected to an 
excentric on the front of the tender. To prevent sparks a 
from the chimney, a conical tube is fixed therein with its large en 
extending down just into the blast pipe, and its small end reaching about 
half way up the chimney. Above this tube is a shorter one of the form 
of an inverted truncated cone, above the mouth of which is fixed a disc 
or baffle plate. 

“607. am og Dryine Gypsum, 2. Thompson,—Dated 8th November, 
1878, a 

The part of the oven which supports the materials is made of plates 
set at an inclination, and oveeerrag each other like louvre boards, 
having spaces between. A current of heated air passes through these 
8 and rises amongst the materials to be heated, escaping at the top 
of the oven. By means of the inclined supports the materials as the 
are baked are caused to pass towards openings in the kiln through whic 
they are taken away. 

4625. Vevocirepes, &c., J. Bate.—Dated 14th November, 1878. 10d. 

A tricycle is formed with a large driving wheel behind and two small 
steering wheels in front, the former carried in bearings in a vertical fork, 
and the latter in a second fork, the two forks being connected by a hori- 
zontal fork, the back ends of which are rigidly fastened to the hind fork, 
and the front end of which forms a pivot in the head of the front fork. 
An arm is connected to each side of the hind fork, and extends back- 
wards and downwards terminating in a centre, from which a lever 
extends and terminates ina treadie. From each of these levers a rod 
passes to one of the cranks. The saddle is over the driving wheel and 
rests upon the top of the hind fork at its back end, and connected at its 
front end to a supplementary fork, rigidly connected at its lower ends to 
the horizontal fork, and terminating at its upper end just in front of the 
saddle, where it is fitted with steering handles. By substituting one 
front steering wheel within the fork, instead of the two described, a 
bicycle is formed. 


4641. Apparatus ror ExpanpDING AND StRetcHING Fasrics, W. Mather. 
—Dated 15th November, 1878.—( Void.) 2d. 

The apparatus can be applied to mangles, calenders, and other machine 
for treating textile fabrics, and consists of a frame to which are con- 
nected the axles of two conical ved rollers set in a line or at any con- 
venient angle to each other. The smaller ends are placed near to each 
other and in the centre of the width of the frame, the axles being jointed 
together and swivelling in a bear which can be raised or lowered to 
vary the level of the upper surface of the cones, and the bearings at the 
outer ends of the cones fit in radial slots to enable the cones to be set at 
any angle to vary the stretch of the fabric. 


4698. Macuinery ror Formine THE Eves or Pickaxes, Hozs, HAMMERS, 
&c., W. Edwards.—Dated 19th Novenber, 1878. 6d. 

A horizontal revolving shaft is provided with a crank in the centre and 
a cam at each end, the former actuating a vertical punch, and the latter 
forcing together two horizontal dies working central with the punch. 
The heated bar of metal is placed between the dies, which close upon it 
and give the external form, when the punch descends and forms the hole 
therein. 


4738. THrasHine Macnings, &c., T. and W. Nalder.—Dated 22nd Novem- 
ber, 1878. 6d. 

The straw elevator is affixed on the straw delivery end of the thrashing 
machine, and is capable of adjustment so as to deliver the straw either 
oe with or in an angular direction on cither side of the machine. 
For purpose the receiving endis mounted on a horizontal axis to per- 
mit raising and lowering, and on a vertical axis, which allows a lateral or 
side motion. 

4861. Svcar Rerinino, FE. Hunt.—Dated 29th November, 1878. 4d. 

A solution of subsulphate of alumina is made frem the salt known as 
sulphate of alumina by withdrawing from a strung solution of this salt in 
water a proportion of not less than one-half of the sulphuric acid it con- 
tains. On adding this ‘‘aluminous water” to several volumns of a solu- 
tion of sugar in water, most of the alumina contained in it falls out of the 

luti The insoluble alum: t separates is a powerful mordant, 
and as it falls out of solution it separates and attaches to itself much of 
such colouring matters or albuminoid impurities as may be contained in 
the solution of sugar. 


4868. Sprinc Matrresses, W. H. Sale.—Dated 29th November, 1878. 6d. 
Conical spiral springs are attached to the laths of the bedstead and 
carry at their upper ends cross bars to which slots are connected forming 
the surface of the mattress. The slats are connected together by webbing 
so that they may be rolled up into a bundle. 
4871. APraRATus FoR ENLARGING AND Repucinc Drawinas, &c., H. A. 
Dufrené. — Dated 29th November, 1878.—(A communication.) 6d. 

The apparatus is constructed of an extensible frame, on the sides of 
which oe oiges of the india-rubber or other elastic material on which 
are the drawings are fixed by hooks. The bars of the frame are cylindri- 
cal and surrounded with spiral springs stretching or contracting with 
the frame and dra in their movement the hooks, so as to insure an 
uniform tension. Movement is given to the bars of the frame by means 
of four screws, each having a right-handed thread at one end and a left- 
handed thread at the other end, so as to draw apart or towards one 
another, two and two, the bars of the frame. 

4872. Screw Srocks, P. Bveritt.—Dated 29th November, 1878. 8d. 

This relates to improvements on patent No. 470, dated 5th February, 
1878, and consists in mounting a gripping and feeding cam within a slot 
in the screw stock. 


4873. Evecrric TeLecrapus, Sir C. T. Bright.—Dated 29th November, 

1878. 6d. 

In type printing telegraph instruments the letters are caused to be 

ted by inserting different artificial resistances into the line circuit at 
the sending station. At the receiving station one of the coils of a 
differential relay is placed in circuit with the line and with one pole 
of a bat (called the line battery), the other pole of which is connected 
to earth. e second coil of the relay is connected at one end to one pole 
of the line battery, and at the other to a shaft a contact maker. 
The relay actuates two magnets, and its coils are so connected to the line 
battery that when the current through one coil is stronger than the 
current through the other, one magnet is moved t a contact stud, 
whereby a circuit is brought into connection with a local battery, causing 
the movement of a shaft on which the type wheel is fixed. The paper is 
impressed against the type by an electro-magnet in the local circuit. 
Another part of the invention consists in automatically transmitting 
communications in combination with the previous apparatus by _— 
forated ee. The type wheel is caused to move in either direction, 
instead of in one direction only as hitherto. 
4874. Screw Prope.iers, &c., M. Pratt.—Dated 29th November, 1878. 

6d. 


A dual propeller with blades respectively of right and left-handed 

itch are Jeetet to the same axis, one fixed thereto and the other revolv- 
oe upon a support in the same axis as the driving shaft, fixed to the 
a The revolution of the latter is effected by a system of three 
or more mitre wheels, of which one is fixed to the first screw. This 
wheel gives motion to an intermediate bevel wheel carried by the fixed 
support. This wheel thus ti its the rotation of the driving shaft, 
propeller, and bevel wheel attached ther to the other or dual pro- 








metallise the goods on the interior of any shade or colour according to 

the composition of the glass. 

4881. Onnamentinc Grass Ware, A. M. Clark.—Dated 29th November, 
1878.—(A communicatior.) 4d. 

A layer of glass containing an easily reducible metallic composition is 
enclosed between two other layers of glass of any suitable colour, and 
while the glass is still hot and but partly blown it is plunged into cold 
water, withdrawn, and blown or moulded to the form desired, The outside 
layer is crackled by its contact with water, and the intermediate layer 
is thus exposed wherever the cracks or veins have been produced. 

4882. Drivinc Apparatus ror THe WorkING Parts or Toots, &., 
KR. Savage—Dated 30th November, 1878.—(Not proceeded with.) 4d. 
ts of an arrang t whereby motion is transmitted to a 
tool which has to be moved over an extended surface, the tension of the 
cord by which this is effected being always maintained by the use of = 
weighted pulley block through which it passes. 
4883. DiscoupLine Apparatus ror Printinc Macurngs, &., G. Rutley. 
—Dated 30th November, 1878.—(Not proceeded with.) 2d. 

Two or more discs revolve on distinct shifting axes ; moving plates fit 
flush in recesses or by movable surfaces, spiral or otherwise, connected or 
disconnected in the centre. By this means, two or more colours can be 
used at the same time on the same sheet, or on two different forms in 
one or more colours at the same time by two or more persons. The ink 
distributing surfaces can be enamelled. 


4884. Porato Harvesters, C. Kesseler.—Dated 30th November, 1878.—A 
communication.) 6d. 

An arrangement of rods oines kind of V presses down the tops of 
the potatoes, and the travelling wheels just behind it hold them securely 
whilst a plough digs up the potatoes and delivers them on to a cleansing 
board, which transfers them into a half cylindrical sieve to which a 
vibrating motion is im . The spokes of the wheels end in rake-like 
shovels, dividing each wheel into ten compartments and revolving in the 
sieve, so as to lift the potatoes upwards, and when they arrive at a certain 
height deliver them into a second sieve fitted with a bridge to arrest any 
leaves that may have been carried up. From the second sieve, which also 
vibrates, the potatoes fall into baskets attached on either side of the 
machine. 

4885. Door Botts, J. Petty.— Dated 30th November, 1878. 6d. 

The door bolt has the barrel and stump trough-shaped and open at the 

back, being pressed out of blanks forming the plate. The cheeks are 

up out of the blank, and the parts of the plate between the 

and cheeks and the cheeks and stump, and at the front end of the 

plate are formed of pieces solid to the blank on each side, but butting 

against one another in the centre. By this means the bolt is formed in 

one _— of metai, and the necessity of rivetting them together is thus 
avoided. 

4886. Coatina Inon Pcates wir Tin, &., D. Davies.—Dated 30th 

November, 1878.—(Not proceeded with.) 2d. 

A wheel is suspended and revolves with its bottom edge just above the 
top of the molten metal, and is fitted with curved fingers which take 
hold of the plates and conduct them from the grease or flux-pot through 
the metal and deliver them to the finishing rollers. The plates are 
cleared from oxide of iron previous to coating by means of the vapour or 
steam from sulphuric acid. 

4887. Fine-Licuters, IW. 2. Teale.—Dated 30th November, 1878. 4d. 

Calcined kiesilguhr and wood pulp powder are employed in certain 
proportions and in a very dry state, and which are saturated with 
naphtha or petroleum or other inflammable oils, making the mass into a 
thick paste, which is contained in a hermetically sealed case. 


4888. Lames, W. B. Teale.—Dated 20th November, 1878. 6d. 

The wick tube screws into an extinguisher, which is screwed into a cap 
covering the lamp cell. A stop pin is placed on the extinguisher in a 
convenient position, so as to come in contact with a movable bolt fixed 
in the side of the cap. By this means should the lamp be unscrewed the 
wick tube will d d in the extinguisher and put out the light. 


4889. Nosxe’s Combine Macutxe, H. W. Whitehead.— Dated 39th Novem- 
ber, 1878.—{ Not proceeded with.) 2d. 

To press the fibres into the teeth of the circular combs a tube is pro- 
vided with collars placed so as to enter between the rows of pins. Holes 
are drilled in the periphery of this tube to receive bristles of fine wire, 
and its interior is bored to fit loosely on a horizontal spindle, and it is 
driven by frictional contact with the combs or by gearing To strip the 
fibre from the small combs without the use of drawing off rollers close to 
the small circular comb, such tubes having holes on their periphery at 
the end nearest the comb. The sluice from the large circular comb enters 
this tube, and by its assistance the fibre is drawn from the small circular 
combs, it being twisted by the condensing tube. 

4890. Ruuine Apparatus, J. Runtz.—Dated 30th November, 1878.—(A com- 
munication. )—(Not proceeded with.) 2d. 

Raised lines or ridges corresponding with the lines required are formed 
on the surface of a cylinder of suitable diameter, which is first rolled on 
an inking pad and then on the material to be ruled. 

4891. Rarcuets, J. Brown, G, Rodgers, and W. J. Cordner.—Dated 30th 
November, 1878. 6d. 

Two ratchet tooth wheels are connected by a circular shaft upon which 
works an ordinary spanner fitted with a cross pin, which takes into the 
teeth of the wheels. A duplex arrangement for continuous working con- 
sists of three ratchet wheels joined by two shafts on to which take 
duplex spanners, thus providing a double-handed arrangement for con- 
tinuous working. 

4892. WasHixc Macuines, H. L. Wilson and J. Clegg.—Dated 30th 
November, 1878. 6d. 

The dolly, or dasher, is worked by a hand lever with a toothed segment 
at one end gearing with a pinion on the dolly shaft. 

4893. Removine THE PREssuRE upon Gas Retorts, P. J. Watts.—Dated 
30th November, 1878. 6d. 

This consists of a cast iron valve, the seat of which is part of a flanged 
elbow connection or tube, the flange of a diagonal tube of which valve is 
connected to that part of the dip pipe which is above the hydraulic main, 
and the flange of a vertical tube is connected to the hydraulic main itself, 
thus, when the valve is open, allowing a free communication between 
the retorts and the condensers. 

4894. Looms, J. Holt.—wvated 30th November, 1878. 4d. 

On the top of the loom is a horizontal shaft driven’by an upright shaft 
working in connection with the crank shaft, and running from front to 
back of the loom. On this horizental shaft are arranged the tappet 
plates for working the jacks which actuate the healds. 

4895. Diminisnine VaLves anp Unions FoR STEAM AND OTHER P1PEs, 
J. J. Royle.—Dated 30th November, 1878. 6d. 

A valve bex has an internal division fitted with a valve, the spindle of 
which is connected to one extremity of a metallic tube of zinc. This 
expanding tube is held rigidly at the other end, so that when it expands 
in length the valve is thereby closed. The invention further relates to 
improvements on patent No. 4237, dated 9th December, 1874, and con- 
sists in using the same form of float for actuating the main valve, which 
in this case is mounted upon the back of the outer vessel or reservoir, the 
spindle of the valve being connected by a link with the top of the 
pivotted float, and the safety valve being in communication with the 
inside of such float. The union for pipes is made in two parts, the outer 
extremity of each being screwed to receive the pipes, whilst the inner 











peller in an opposite direction through another bevel wheel att 
ereto. 


4875. Heap-presses, J. Berg. —Dated 29th November, 1878. -(Not pro- 
ceeded — 2d. 

A narrow strip of metal or other suitable substance is shaped so as to 
form a number of equal corrugations or undulations, such strip when 
thus bent assuming in plan view the form of a ring or the form of one 
of the two parts of the hat or cap, between which it is fixed, and in 
elevation a number of open corrugations or apertures, ventilation taking 
place through the open corrugations. 

4877. BooKBINDING AND APPARATUS EMPLOYED THEREIN, J. H. Johnson. 
Duted 29th November, 1878.—(A communication.)—{Not proceeded with.) 


2d. 

This relates to, First, securing to the pack of sections of a book a strip 
of open fabric extending from end to end of the same, or nearly so, so 
that the back shall present a uniform surface free from the ri which 
are formed by transverse ta and by glue applied to the same. 
Secondly, securing to the pack of sections a fabric which will afford a 
substantial hinge for the side boards. Thirdly, preventing the lumps 
which disfigure ord: books, and which are due to the thick cords 
commonly used for connecting the side pieces to the back. 

4878. Furnaces, IV. L. Jackson.—Dated 29th November, 1878.—{Not pro- 
ceeded with.) 2d. 

This consists in a retort or rece ic whereby the fuel is placed therein 
to get or obtain the heat from while making into gas, afterwards using 
the gas for quick combustion. 

4879. Appiyinc METALS IN THE MANUFACTURE OF GLass Wark, 4. M. 
Clark.—Dated 29th November, 1878.—(A communication.) 4d. 
consists in the employment of a bowl-shaped shell of glass termed 
a fe Ts the insi 4 a —— poh which Ps L pnaeeer ~ gt — 
a an or on W! a mass 0! glass en applied, the two 
Sil aivcurks blown together to form the article. 
4880. Process or METALLISING GLass Wark, A. M. Clark.—Dated 29th 
November, 1878.—(A communication.) 2d. 

This consists in the use of a suitable sopucteg: ans such as pure 
ent ge pe gas instead of air or vapour, by w ich glass is now 

lown. The employment of this gas has for its object to reduce the 
metallic oxides or salts added in the composition of the glass, and thus to 





ex are arranged to form a joint at an angle of about 45 deg. with 

the central axis of the outer extremities. The two parts are bouad 

together by a screw ing through one part and screwing into the other 

at right angles with the joint, and at an angle of 45 deg. to the outer 

extremities. 

4896. SeraraTinc METALLIC ORES FROM THEIR COMBINATIONS AND 
pee G. Wilson.—Dated 30th November, 1878.—(A communica- 

wn. . 

The solvent flows continually from the reservoir through a pipe with a 
cock to the lower end of an angular chest, and rises therein with such a 
regulated velocity that the crushed ores or alloys from which metal is to 
be separated—and which are fed to the chest by a we rps prevented 
sinking. An overflow pipe is fitted to the top end of the chest with its 
mouth turned down below the surface of the liquid so as to prevent any 
swimming particles passing through it. The fluid discharged is pumped 
up again into the reservoir, and when the dissolving is finished the cock 
is closed, and the liquid allowed to pass to a water basin. The opening 
of the discharge cock from the basin is regulated so that the water from 
it will not all pass through the discharge pipe but rise up from it into the 
chest. The velocity of this liquid not being sufficient to balance or float 
the sw ing molecula of the resid , such molecula become precipi- 
tated and thrown away by the discharge water, and the solution of lower 
specific oats is retained in the chest. The residua are filtered through 
sand and raised again to the water basin. 

4897. Rotts ror Routine Wire, F. Wirth.—Dated 30th November, 1878. 
—(A communication.) 4d. 

A series of pairs of rolls are Past one behind the other horizontally 
and vertically. The pairs of horizontal rolls are worked by toothed 
wheels, the vertical rolls being driven direct from the former by an end- 
less screw. The reduction of the calibres is equal throughout the series 
of rolls from No. 1 to 10 in the proportion of 8 to 5, all of these calibres 
being of trapezian form ; then follows an oval and finally the round and 
finished wire groove. The speed of the rolls corresponds to the stretch- 
A cae bar of metal, the last pair running considerably faster than the 


. 





4898. MacHINERY FOR THE MANUFACTURE OF Pipes orn TubEs, &c., W. 
R. Lake.—Dated 80th November, 1878.—(A communication.) 6d. 


This is a machine for straightening, rounding, sizing, and 
tubes, and consists of a pair of rolls arranged at an acute Gost atk 
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other and on different planes, the rolling surface being concave, and their 
journals placed in pivotted bearings secured to two plates, one held above 
the other by four columns. Screw nuts enable the plates to be adjusted, 
and each column is furnished with a pivotted and adjustable —— for 
guide arms carrying friction rollers, which hold and guide the tu be- 
tween the concave rollers. 

4899. Jomrs ror Pires or Tuses, W. R. Lake.—Dated 30th November, 

1878.—{A communication.) 6d. 

This consists, First, of a joint between two sections of pipes or tubes 
formed by making one end of each section bell-mouthed, and placin, 
over the bell-mouthed end a ring whereby the edge of the bell-mouth 
end may be caulked by upsetting between the inner walls of the ring and 
the outer walls of the entering pipe. Secondly, of a joint formed between 
two sections of pipes or tubes by making one end of each section bell- 
mouthed and interposing a lead gasket between the inner wall of the 
bell-mouth and the outer wall of the entering pipe, and subsequently 
placing a sleeve over the bell-mouth and caulking the lead gasket. 


4900. Warter-merers, WW. R. Lake.—Dated 30th November, 1878.—(A com- 
munication.) 6d. 

A cylinder forms the lower part of the apparatus and a casting rests 
thereon forming the upper part, and containing the water chamber, the 
valves, and the other operating parts exept the piston. In the upper 
part are two chambers with which communicate respectively the induc- 
tion and eduction pipes. These chambers are separated by a vertical 
curved diaphragm or partition. In the upper and lower faces of the 
chambers are valve openings, in the lower face opening into the lower 

part and those in the upper face into the upper part. The upper part 
‘orms a water chamber communicating with the lower part by an open 
throat. The valve openings are caoaek by four valves arranged in pairs 
and attached to plates, so that each pair will cover two openings on 
opposite sides of the curved diaphragm. The plates are bent at an angle 
so that when one valve is opened the other of that pair is closed, and the 
valves opposite each other vertically are connected by links. In the centre 
of each plate is a knife- resting in a groove in the wall of the chamber. 
A lever is employed under the lower valves with a knife edge bearing 
resting against the wall, and held by a spring of a loop form, pivotted at 
the upper ends and swinging from one side to the other, carrying the 
lever with it, and thus shifting the valves. The outer end of the lever is 
connected by a chain to the piston working in the cylinder. A barrel of 
brass is placed in the lower part of the casing, and is of smaller diameter 
than the latter, except at the top, where it fits closely. A water passage 
is left round the barrel and communicates with the water chamber above 
the valves, and a passage is also left between the end of it and the casing 
or the passage of the water under the piston. 


4901. Ho-pers ror GLores AND SHADEs For Licuts, J. Breeden.— Dated 
30th November, 1878. 6d 

This consists, First, in mounting the arms of gas and other globe and 
shade holders or galleries to work on pivots or axes in a support on the 
burner tube, so that the arms shall be free to describe arcs of circles ; 
Secondly, in a gas and other globe and shade-holder, the combination with 
the arms mounted to work on pivots and provided with toothed sectors 
of a worm mounted to rotate and gear with the sectors. 


4902. Apparatus ror CoLLectinc anp Discuarcinc Dratace, &. 
Schleh.—Dated 2nd December, 1878.--(Not proceeded with.) 2d. 

In the basement of a dwelling is fixed a closed metal tank contained in 
a brickwork casing, with an ,intervening layer of asphalte or pitch all 
round so as to hermetically seal the tank with the exception of the man- 
hole cover, which is fixed on air-tight and covered with a layer of sand. 
The soil pipe from the water-closets descends air-tight into the tank, and 
has its inner open end sealed by dipping a certain length into a trough, 
into which the soil flows from a pipe. A second fixed pipe passes from 
the bottom of the tank to the outside of the house, where its end, closed 
by a screw cap, is contained inside a recess closed by a door accessible 
from the street, so that when the tank requires to be emptied this is 
effected from the street by removing the screw cap and connecting the 
pipe to a pump by which the contents of the tank are pumped out. 
4908. Macyetic Apparatus FoR CurRaTIVE Purposes, R. Lonsdale.— 

Dated 2nd December, 1878. 2d, 

Bar magnets consisting of strips of magnetised steel or iron are 
arranged longitudinally within covers of cloth in such a manner that the 
south pole of each magnet is opposite the north pole of the next. These 
strips of steel or iron are coated with tin, copper, or zinc. When the 
apparatus is intended to surround any part of the body, the magnets are 
combined so as to forma belt, the ends of which, when the same is 
placed in position, are secured to each other, thus forming a complete 
circuit. 

4904. PLovens, &c.,G. W. Chambers.—Dated 2nd December, 1878.—(Not 
proceeded with.) 2d. 

The beam of the plough is divided into two parts at that portion thereof 
pa mag situated between the front wheel or wheels and the share or 
shares. 

4905. Penci Hoipers, J. H. Johnson.—Dated 2nd December, 1878.—(A 
communication.) 6d. 

This consists in the combination of a slit tubular sheath and a sleeve 
each having a conical or tapering end and a screw thread, and adapted 
the one to the other, and a spring fitted within the sheath. 

4906. Locks axp LatcHes ror Ammunition Boxes, J. M. Matthews.— 
Dated 2nd December, 1878. 6d. 

The lock is operated automatically by the closing of the lid, and is 
adjusted by turning a handle to move into the position in which the lock 
permits the lid to open, in which position it remains until again closed. 
With this lock a bolting piece is employed, which can be adjusted by a 
key to permit or prevent the working of the lock, so that the box may 
be either securely locked, so that only the person with the key can open 
it, or it may be adjusted so that any one can open the box by simply 
manipulating the handle. 


4907. Penno.tpers, M. Andrew.—Dated 2nd December, 1878.—(Not pro- 
ceeded with.) 2d. 

This consists in making penholders with one or more removable or 
fixed rests or guards, which shall prevent the pen touching the surface 
of any material it and its holder may be laid upon, and also serve as a 
shield to the fingers from the ink. 


4908. Sprxwinc, H. J. Haddan.—Dated 2nd December, 1878.—(A communi- 
cation.) 6d. 

This consists in the combination of the yarn guides movable with the 
ring rail, with supports for such guides sustained by the rail and movable 
independently thereof, the yarn guides being maintained at a uniform 
distance from the ring rail during a partial or entire vertical movement 
of it. Also in the spinning ring or one or more of the supports of the 
spindle provided with one or more yielding projections for use in effect- 
ing concentricity of the ring and its spindle. Also in the creel having 
the upper bearings of the lower range of roving skewers arranged above 
and between the lower bearings of the upper fellow range of such 
skewers. 

4909. Hackiinc Macuines, J. Barbour.— Dated 2nd December, 1878. 6d. 

A small pair of rollers hold the material whilst it is subjected to the 
action of the hackles on short sheets, wherein the pins penetrate at some 
distance from the edge of the ordinary holder. These rollers have a 
surface speed exactly corresponding to the motion of the material in the 
channel which carries the holders, such motion being preferably com- 
municated by a pair of sheets of leather attached to the channel. The 
rollers are pressed together and the sheets pass between them, and so 
drive the roilers in one direction or the other as the holder and material 
rises or falls, the material being between the sheets. The hackles of 
intersecting hackling machines are arranged in sections or groups of two 
or more tools upon shields which are of different lengths (the shortest at 
the feed end and the longest at the finishing end), the same being intended 
to act upon a small portion only of the strick ata time. Instead of the 
pins becoming gradually finer from beginning to end of the machine, 
they are divided into a series of groups corresponding with the groups of 
tools. A new arrangement of short sheet finishing tool i of 
driving it with its stripping apparatus independently of the rest of the 
machine, so that its speed can be adjusted relatively to the speed of the 
other hackle sheets. 


4910. Pontoons, J. B. Harris.—Dated 2nd December, 1878. 4d. 

An air and waterproof bag is made of india rubber only, or of india- 
rubber coated cloth, of a thin light texture, and a jacket of canvas with- 
out any coating of rubber thereon receives the air bag. A rope netting 
may be placed outside the canvas jacket to carry the lifting attachments. 


4911. Harvestinc Macuines, W. G. Mainwaring.—Dated 2nd December, 
1878. 10d. 

The switch by which the path of the arms is controlled is operated by 
a rocking arm, the bowle of which is brought into contact with a rotatin 
cam or revolving tappets. According to one arrangement a bevel whee! 
is fitted to the upright shaft and gears with another wheel, to the back 
of which is cast a disc with two or more sets of tappets arranged con- 
centrically on its face, the outer set having the greater number of tappcts. 
In front of the disc is mounted a rocking arm in connection with the 
switch to be shifted, and capable of being raised and lowered so as to 
bring it within the circuit of either set of tappets, thereby giving motion 
to the switch a greater or less number of times for each revolution of the 
rake shaft. Two modifications are shown. 
COS, Became ror Cotton Spinnine, J. B. Harris.—Dated 2nd December, 





_ The leather covers of rollers usually employed to get a4 grip of the fibres 
in age are replaced by covers of vulcanised india-rubber, made of 
slightly less diameter than such rollers, and then forced on them so as to 
grip them firmly, 





4915. Boors anp Suoes, H. J. Griswold.—Dated 2nd December, 1878.—(A 
communication.)—(Not proceeded with.) 2d. 
This consists in the use for uppers of a material consisting of two layers 
of cloth, or other fibrous material, enclosing between them and held 
together by a thin layer of india-rubber. 








Tue Sanrras Works.—On Friday, the 18th ult., a number of 
scientific gentlemen visited the Sanitas Works, at Bethnal-green, 
for the purpose of observing the method of manufacture of the 
new disinfectant. Sanitas is made by the oxidisation of turpen- 
tine. Mr. Kingzett, the inventor of the process, explained that 
a blast of air is blown through turpentine floating upon water 
contained in large earthenware jars, which jars are kept con- 
stantly at blood heat. Russian turpentine is preferred for the 
purpose, and the blast is continued for 300 hours. As the process 
of oxidisation goes on some of the products of decomposition sink 
into the water, where they split up into peroxide of hydrogen, 
eamphoric acid, and other substances, This watery solution is 
sanitas in its crude state. The oily mass floating on the water 
is richer still in the products known as sanitas, and is turned 
into ‘‘sanitas powder” by mixture with lime. The air which 
comes off from the earthenware jars is charged with some of the 
turpentine, which turpentine is condensed by suitable appliances, 
and saved for future use. Sanitas owes its disinfecting power to 
the peroxide of hydrogen it contains. Ata luncheon subsequently 
served on the premises, Major Wood presided; among the guests 
were Sir Patrick Colquhoun, and anumber of medical and scientific 
men, including a somewhat large proportion of members of the tele- 
graphic profession. Major Wood set forth that one of the chief 
features of sanitas was that it was non-poisonous ; it was also quite 
stainless, and rapidly growing in public favour, for it was now 
used by 200 or 300 of the most important boroughs in the United 
Kingdom. Mr. Kingzett exhibited a herring which had been 
kept fresh for 178 days in sanitas. The Sanitas Company has a 
large number of medical certificates as to the value of their disin- 
fectant and antiseptic, and Mr. Kingzett states that his experi- 
ments have proved that the hygienic influence common to ves 
of pine and blue gum trees consists in their constant jo 
of peroxide of hydrogen, camphoric acid, and other camphoraceous 

ies, owing to the atmospheric oxidation of terpene, or principle 
of turpentine, contained in the trees. On this mone § Mr. F. 
Varley stated at a recent meeting that by means of sanitas 
invalids could virtually have ‘‘a pine forest «t home.” 


ADEN AND THE SvEz CaNAt Trarric.—Probably no place has 
been so much affected by the Suez Canal as Aden. A great 
change is coming over the business of this “‘bare and blasted” 
port of “Araby the blest.” Its harbour to-day, says a Z'imes 
correspondent writing on the 12th ult., presents an array of steam 
shipping from different quarters and belonging to different 
nations, sufficient to justify its claim to importance, and the 
need for further accommodation, such as a floating dock would 
afford to steamers in distress, is very strikingly exemplified. 
Indeed, with the increasing importance of the East and 
South African steam service, which branches off at this 
place, such improvement cannot be much longer delayed, 
Aden being the only me available to vessels in distress between 
Suez, Bombay, or Colombo and Port Lewis—Mauritius. Besides 
her Majesty’s ship Dragon, which has left during the day for a 
short craise, the Messageries Maritimes mail steamer Peiho, which 
arrived early yesterday morning, after a run of forty-two days from 
Suez, and discharged a considerable quantity of cargo for the 
Mauritius boat of the same company, left during the forenoon for 
Ceylon and China. The Messageries steamer for Mauritius also 
leaves during the day. In harbour, we have the Victoria, of the 
Italian Rubattino Company, en route to Genoa from Bombay ; 
the Hankow, from China, bound for London; and the Spanish 
steamer Vitoria, plying between Cadiz and Manilla, which, with 
a considerable number of passengers and a valuable cargo, was 
unfortunate enough to break her screw propeller shaft a few days 
ago off Cape Guardafui. The disabled steamer was fortunately 
picked up and towed into Aden by the screw steamer Radnor- 
shire, to whose owners and officers the bonus for salvage must be 
a considerable addition to the earnings of their regular 
voyage. But, with no accommodation for docking at Aden, here 
the Vitoria lies, much to the disgust of her crew and passengers, 
waiting to be towed to Suez by one of the same company’s boats 
now daily expected here from Manilla homeward bound. At 
Suez there are, of course, all facilities for docking, but in view of 
this casualty and other similar accidents, it is evident that a float- 
ing dock at Aden would be found very convenient. Apart from 
the steamers already detailed the Peninsular and Oriental Com- 
pany’s weekly mail steamer from Bombay and the fortnightly from 
Calcutta are now looked for ; but even the well-known Peninsular 
and Oriental flag must forego its claim to frequency if not supre- 
macy in Eastern waters when placed in contrast with its great 
and rapidly advancing rival the British India Steam Navigation 
Company. Of the large fleet, including now no less than from 
70 to 80 steam vessels, and widely diversified services maintained 
by this company, a good idea can be afforded by their representa- 
tives now in port. Last night there arrived from Calcutta and 
Ceylon the Manora of this fleet, bound for London with cargo 
an ngers, which under her skilful commander Cosens, it 
will be remembered, made the quickest en x of the subsidised 
troopships to the Cape early in the year. After discharging her 
living cargo at Natal, she proceeded to India, and is now on the 
regular London and Calcutta line of thiscompany, one of its swiftest 
and most comfortable boats. Early this morning there arrived 
from London her consort, the steamer Chyebassa, Captain 
Howell, R.N.R., bound for Colombo, Madras, and the Hooghly. 
She, or rather her officers and passengers, had a sad experience 
of the heat of the Red Sea, from which the majority had suffered 
a good deal, culminating in the last night, when, 200 miles north 
of Perim, the native Lascar crew turned up to a man to seat 
themselves on the forecastle, in the hope of overcoming the suffo- 
cating feeling created by the close, heated atmosphere. ‘The 
thermometer ran up to over 100 deg., and ruled between 93 
and 97 deg. for the greater part of the way down. One 
gentleman, Mr. E. Knowles, a particularly powerful Ceylon 
planter, forty-three years of age, was carried off suddenly 
on the last morning, the 11th, by heat apoplexy, although every- 
thing possible was done by the oe of the ship. His remains 
had to be consigned to the deep the same day, and the bereaved 
widow returns home by the Manora from this port. In passing 
Perim the Chyebassa skirted the wreck, on the reef below that 
station, of the steamer Thessaly, from Batavia, lost some weeks 
ago, but the fore and middle part of which still stood firm and 
sound on the rocks. Lighters were alongside, to which her 
cargo was being transferred. It is not easy to understand 
how the commander could have got out of the sa wef channel 
in routes so well known as those by Perim. During the forenoon 
there also arrived at Aden the British India steamer Abyssinia, 
from Bombay, en route for Zanzibar, Mozambique, and possibly 
Natal, as she carries much cargo from that quarter, a good deal 
being from Calcutta, transhipped from the Manora, and from 
alien: transferred from the Chyebassa, all conveniently meet- 
ing here. Then came the Punjaub, from Kurrachee and the 
Persian Gulf, en route vid Jeddah, the Canal, Algiers, and 
Lisbon to London ; and, besides these three extensive services, the 
British India Company has nearly all the passenger and the cargo 
trade round the coast of India to maintain, a line to Bu s 
Singapore, and Batavia, joining with the Indian Netherlands ser- 
vice. To complete the list of steamers in Aden to-day, I will 
only add the arrival from Calcutta and Colombo, en route for 
London, of the fast boat Orion, of the well-known Liverpool Star 
Line. in all there yere noted in one day no less than 12 different 
steamers at a port where but a few years ago, before the opening 
of the Suez Canal, a weekly or bi-weekly call of mail steamers 
comprised nearly all its share of steam traffic.” 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue Australian mail delivered this week has brought an acces. 
sion of orders to some of the corrugated sheet makers. Others, 
however, there are who complain that they do not experience 
any improvement from that quarter consequent upon the new 
mail. Upon the whole there can be no doubt that this branch of 
the iron trade is less inactive upon the week. A better month’s 
business has been done at the antipodes in the galvanised pro- 
duct, and the tendency to reduced prices has in that market been 
for the present arrested as to all the brands of sheets. From the 
West Indies the Jamaica mart was good, but Barbadoes showed 
up unsatisfactorily, consequent upon the difficulty which planters 
found in getting rid of their stocks of sugar at onptiiie like 

rofit. Sheets in a galvanised form are pom almost exclusivel; 

‘or roofing purposes in Australia, but in the West Indies for roofs 
and for coffee shoots also, 

The quotations at date of mail were for bars and rods in 
Melbourne market, £9 to £11; sheets, in assortments of Nos. 8 to 
18, £10 10s., and Nos. 20 to 26, £13; plates, £9 to £12; and 
hoops, £9 to £10; galvanised sheets were £20 10s. to £20 15s. for 
26 yauge, ordinary English brand; ‘‘ Orb” brand £21 10s. to 

222; and ‘‘ Gospel Oak,” £22 10s. to £23. Fencing wire, which, 
like galvanised sheets, is in better request by this mail, was 
selling jwith more freedom when the mail was despatched at, 
for Nos. 6,7, and 8, £12 5s., £13, and £13 5s. respectively. 

On ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton Semper 1 prices were without any quotable alteration. 
Marked bars could not be obtained from customary marked bar 
firms at less than £7 10s., but the plates of ete and in 
the instances in which such firms produce them, sheets also, 
were to be had at somewhat under the rates usual when £7 10s. is 
the price for bars. Plates of less note were to be had at quota- 
tions varying according to quality. The mills at which boiler 
plates of a common quality, girder plates, and tank plates are 
— in somewhat large quantities are this week in a little 

ess activity. An improvement had been ex about now by 
a yoy tae ay! of medium plates, but the work has found its 
way to North Staffordshire. Sheets are to be had at as low as 
£6 12s. 6d. ; and they are going to some buyers in London at £7 5s. 
delivered. and small merchantiron generally arein scarcely so 
_ request upon the week. Buyers both for export and home use 

isplay reluctance to purchase beyond pressing necessities, pre- 
ferring to work down stocks very closely. Bars of a minimum 
quality were to be had at £5 7s. 6d.; and strips of a corresponding 
sort were on offer at only a little more money. 

All-mine Staffordshire pigs of best quality were firm at £3 5s, 
down to £3; medium pigs were easy at £2 15s., standard weight. 
This last figure — 7 to transactions where the payment 
is cash prompt. evertheless there have been sales to specula- 
tors at even less money ; in these cases, however, the iron is not 
likely to get into consumption for some time to come. 

Colliery proprietors are continuing their efforts to putan end to 
the big boat business. hey aim at a reform in the business 
done alike with ironmasters and coal merchants. The opposition 
is at present mostly displayed by the latter. Ironmasters who 
pay cash find but little difficulty in getting from some colliery 
owners who are anxious to increase their connection with cus- 
tomers of that order, tons which mean not 21 cwt. only but 27 cwt. 
At this rate coal suitable for forge purposes is being sold for 
5s. 9d. at the pit’s mouth, and 1s. 3d. a ton will suffice to get it 
into the canal arm of the works. Nevertheless, a general quota- 
tion for coal to-day and yesterday was from 6s. 9d. to 7s. per ton. 

Coke was in plentiful supply, and large sales are being made on 
account of London requirements. The Birmingham Gas Com- 
pany, who have very large stecks of cokes, are sending away to 
the metropolis two train loads a week. 

The engineering branches are a trifle better upon the week. 
Hydraulic apparatus have sold with tolerable freedom, and small 
pumps are in better request. A few good orders for valuable 
engine work are in hand ; but new inquiries arescarce. Bridges 
and girders, and permanent way, and rolling stock requirements 
are less active on Indian account. Nevertheless there are yet 
some unplaced Indian orders which must soon be in hand ; and 
there are some capital inquiries on account of the Australian and 
New Zealand markets. 

At a special conference of the miners, held at West Bromwich, 
on Monday, the following resolution was :—** That con- 
sidering the present low state of the wages of the miners of East 
Worcestershire, South Staffordshire, and Cannock Chase, this 
conference implores the masters in these districts, as soon as 
convenient to the trade, so to advance the price of coal as to 
enable them to give the miners the same rates of wages as the 
formerly received.” At the same meeting steps were taken wit 
a view to a better organisation of the men. 

The colliers employed by the new North Staffordshire Coal and 
Iron Company at Kidsgrove have accepted a reduction of a 
per cent. in wages. Between 300 and 400 men are concerned, 
and different to most other collieries, they are making full time. 

The result of the examination of the Bedworth Coalowners’ 
books by the official accountant under the arbitration proceed- 
ings shows that the five months’ trading, commencing with 
January last, had been carried on at an approximate loss of 9d. 
per ton on the coal sold. The average wages of the pikemen 
were at least 20s. per week. The umpire, Mr. James Motteram, 
Q.C., has promised his award in a few days. 

The Wolverhampton Chamber of Commerce are devoting 
attention to the rates charged by the railway companies for hard- 
wares carried from this district. At a recent meeting of the 
Council the rates were characterised as in many cases excessive, 
and as seriously prejudicing the midlands in competition with 
manufacturing districts upon the coast. The Council determined 
to secure all the statistics that they could with a view to futher 


action. 
At the half-yearly meeting of the Railway Rolling Stock Com- 
any, Limited, in Wolverhampton, on Tuesday, the chairman, 


Mr. Samuel Loveridge, said that because of the depression in the 
coal and iron trades, the wagons of the company had not earned 
the money which they ought to have done. The financial posi- 
tion of the company was excellent. Their debts only amounted 
to £450, whilst there was owing to the company by lessees 
£15,130, and they had a balance at the bank of £13,690. A divi- 
dend upon the original capital at the rate of 3 per cent. per 
annum was decl. , together with a 6 per cent. dividend on the 
preference capital. 

The Birmingham Brassfounders’ Association, which is not con- 
fined to firms located in Birmingham, has decided to increase the 
discounts on general brassfoundry poe 24 per cent. The reduc- 
tion also extends to axle i gr gan The Metal 1 Rollers’ Association 
have made a reduction of 4d. per lb. on copper wire, &c., and 4d. 
per lb. on brass wire, sheets, and the like. 

The new Selly Oak pumping station of the Birmingham Cor- 
poration Waterworks, which are owned by the town, was opened 
on Tuesday by the Mayor. Whether regarded as a piece of 
engineering work, or as a contribution to the water department 
of Birmingham, the new station is eminently satisfactory. The 
Corporation have now five deep wells from which they supply a 
district ae a@ population of somewhat over 340,000 

rsons. There will be an unlimited supply of water to all the 

ighest houses in Birmingham, which is the more satisf 
since the difficulties arising from the 
of Birmingham would at one time have been 
as almost insuperable in the way of obtaining any- 
thing like an efficient supply of water. The well, of 
a diameter of 124ft., —— the sandstone rock to a depth 
of 150ft, and a bore hole carries it a further depth of 150ft., 
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making a total depth of 300ft. The engine beam is 31ft. Gin. in 
length, and twenty tons in weight. ‘The cylinder is 60in. in dia- 
meter, and has a stroke of 11ft. ‘he well pump has a stroke of 
10ft., and is 20in. in diameter. Behind the well is a double- 
acting pump of 17in. diameter and 7ft. stroke which forces the 
water to reservoirs situated at a considerable distance. The 
machinery has been constructed by Messrs. James Watt and 
Co. The boilers are ‘‘ Root’s patent,” and are three in number, 
They are fitted with a patent stokers, The entire cost of 
the works has been £36,566, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is no improvement since last week in the iron trade of 
the Manchester district, and the firmer tone reported from 
Middlesbrough has not been responded to at all in this market, for 
although there was a moderately good attendance at the weekly 
meeting, on Tuesday, there was almost an entire absence of 
inquiry for any description of iron, and I heard of no sales of 
any importance being made, whilst prices were quite as low as 
those ruling last week. 

In Lancashire pig iron the amount of business doing continues 
extremely small, the sales being still considerably below the 
present very limited production. List rates are without 
alteration, and, for delivery into Manchester, remain at 44s, per 
ton for No. 3 foundry, and 43s. 6d. for No. 4 forge, less 24 per 
cent., but these are only nominal, as they do not command 
business, and makers are open to offers at less money where 
buyers have orders to give out. 

n outside brands there is also very little doing, except one or 
two special sales, which are repo’ at — much below any- 
thing that is currently quoted in the market. For north country 
iron there is very little demand, and the advance which makers 
are asking at Middlesbrough is altogether out of the question 
here, as even at the low price of 40s. 4d. per ton net cash for 

.m.b.’s delivered equal to Manchester, there are scarcely any 

uyers to be found. Lincolnshire and Derbyshire irons continue 
to be offered in this district at very low figures, and there is less 
firmness on the part of makers who have hitherto been holding 
out for something like list rates. 

In the finished iron trade there is no material change. In the 
competition for any orders coming into the market prices are cut 
down to the lowest possible figure, common bars delivered into 
this district being obtainable at about £5 per ton for good specifi- 
cations, and the better qualities at about 10s. per ton more. 

I hear that one or two of the large well-known machinists are 
fairly employed, chiefly on foreign work; but taking machine 
makers, engineers, and founders throughout the district, they 
are, as a rule, very slack, and some of the large works in this 
neighbourhood which I have recently visited have not one-third 
of their usual number of men at present employed. Where they 
are at all fairly supplied with orders they are mostly just kept 
going from hand to mouth, and it is very exceptional where 
there is any long forward work in hand. 

The members of the Manchester Scientific and Mechanical 
Society on Friday paid a visit to the extensive works of the Ash- 
bury Railway Carriage and Iron Company, at Openshaw, near 
Manchester. The various departments were gone through, and 
amongst other matters of interest the process of manufacturing 
the wrought iron carriage wheels was exhibited and explained. 
Carriages in course of construction for several companies were 
also inspected, and those for the Cheshire Lines Committee were 
much admired for the superior style in which they are being made, 
the second and third class especially being very far in advance, 
both as regards decoration and comfort, as compared with the 
aaeny of the carriages at present in use on the different 

ines. 

As regards coal, trade is bad throughout. House-fire classes of 
coal, as may be expected, are only in very poor demand, owing 
to the season of the year, but all other classes of fuel are meeting 
with an exceptionally dull sale in consequence of the continued 
depression throughout all the manufacturing branches of trade, 
and to avoid an accumulation of large stocks the output is bein 
restricted more or less all through Lancashire. Prices still ten 
downwards, and in the Manchester district reducti ranging 
from 5d. per ton on forge and engine classes of fuel to 10d. per 
ton on some of the better classes of round coal for house fire 
purposes will come into force this week. There is so little adher- 
ence to list rates generally that it is difficult to give a fixed price 
so far as anything like sales in bulk are concerned, but very good 
qualities of house coal can be bought at the pit mouth at a 

‘8. 6d. to &s. per ton, second qualities at from 6s. 3d. to 6s. 9d., 
common round coal at from 4s, 9d. to 5s. 3d., burgy at from 
3s. 9d. to 4s. 6d., and good slack at 2s. 9d. to 3s. 3d., with the 
common sorts as low as 2s, per ton. 

In the shipping trade a moderate amount of business is being 
done, but at very low prices. 

No new feature can this week be recorded in connection with 
the hematite iron trade of North Lancashire and Cumberland, 
except, perhaps, the blowing in of the two furnaces of the 
Barrow Rolling Mills Company, which are under the manage- 
ment of the Barrow Hematite Iron and Steel Company, but it 
is thought these furnaces are only to take the place pm ye others 
which will shortly be blown out for repairs. The demand for 
Bessemer irun is much better than that for forge qualities, but 
the aggregate — does not represent more than the producing 
power of one-half the furnaces throughout the district. The 
orders in hand represent work from the Continent and foreign 
countries generally, as well as on home account, but the foreign 
work being done is | in the railway steel department, and 
makers here are enabled to compete successfully with foreign 
producers of steel, notwithstanding the keen competition now 
experienced. Iron shipbuilders and makers of finished iron have 
not much to do, and very few orders are offering. The trade in 
iron ore has not been so quiet for many years. ‘The consumption 
of coal is small, both on manufacturing and domestic account. 

There are prospects that the long-talked-of railway between 
Glasson Dock and Lancaster will shortly be commenced, as 
during the past few days the land has been staked out, and it 








- is affirmed that preliminary arrangements are being made in 


London. The line, which will be of great importance to Lan- 
caster, giving communication easy and direct to the sea, and of 
intrinsic value to Glasson Dock in respect of its development as 
a shipping port, will p d from L ter through the Marsh, 
and =e land belonging to Mr. Dawson and Mr. 
Starkie, M.P., to Conder Green, and thence to Glasson Dock. 
It is anticipated the line will be constructed and opened for 
traffic in twelve months. ‘ 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE proposed new railway from Hull to Cudworth, tapping the 
South Yorkshire coal-field, is much talked about. oye 
time the coalowners in this district have complained that the 
railway companies which chiefly carry the South Yorkshire coal 
into the London, Goole, Hull, Great Grimsby, and other markets 
were a the South Yorkshire district, and any pro- 
posal which is likely to put an end to this state of things, or that 
will tend to bring the ammnenies to more liberal arrangements, 
will be welcomed, not only by coalowners, but by colliers, who 
are or yrs coming to see that the masters have difficulties to 
pe sero with in the way of transit which were not previously 

mitted. 

yo interested in the new coal line are the manufacturers 
of Sheffield, who have long desired a new means of access to the 


coast, which this line, vi@ Cudworth, would afford them. The 
general public also would benefit by the line, as it would afford 
fresh means of communication between east and west, opening 
up a country hitherto closed to railway facilities. ‘The companies 
interested {in opposing the project are the North-Eastern and 
Manchester, Sheffield, and Sintshabiies railways. 

Last Saturday there set sail from Liverpool a number of 
Shetfield workmen, who seek their fortunes across the Atlantic. 
An American firm several years ago determined to establish a 
factory in Sheffield, and supply to their countrymen bond fide 
Sheffield-made :cutlery. They devoted themselves more particu- 
larly to razors. During the times of prosperity the venture 
paid. wel enough ; but when the evil times set in the profits 

e less. The American Government, too, had rapidly piled 
 : the duties till they became practically prohibitive. ‘Io get out 
of the difficulty, the tirm resolved on going ‘‘ back again,” and to 
remove the manufacture to the States. With this view oe 
made an offer to the best of their workmen, which was accepted. 
The razor trade, it. ap) , has not succeeded in America, and 
the firm hope by em ying Sheffield artizans to establish the 
manufacture there. Peculiar difficulties have to be encountered. 
The grinding-stones have to be taken from England; and the water 
of America is also said to be unsuitable for tempering and 
hardening. A supply of water has been taken with them in large 
barrels ; But what will they do when the water is exhausted ? 
The party of emigrating work.nen numbered 100, and there are 
more to follow. The factory lately occupied in Sheffield by the 
firm is advertised ‘‘ to be let.” 

A number of colliers have also arranged to leave the Barnsley 
district for New Zealand. The movement originated from an 
appeal made by a new mining company at Westport, province of 
Ne n, who requested the Colonial Government to give free 
passages to fifty first-class colliers and their families. This was 

ted ; fourteen families have been selected in South Yorkshire. 
The are guaranteed 10s. per day of nine hours, five days per 
week, work ceasing at noon on Saturdays. The colony is said to 
be abundant in minerals, the Buller coal-field alone containing 
upwards of 100 million tons, the seams vary'ng from 1}ft. to 54ft. 
in thickness, § 

Ihave not heard of any Sheffield engineers having received 
any offer similar to that accepted by some 300 Bradford brethren, 
to goto America. ‘rade in this department is very dull, but in 
Sheffield there is not, as in Bradford, a serious strike in progress, 
with no hope of a settlement. 

From al] quarters of our local coal-field I hear reports of diffi- 
culties which harden the distress in the district. The Carlton Main 
Colliery dispute has assumed more serious proportions. ‘The men 
have declined to submit to the employers’ reduction, and the 
owners decline to be ruled by the prices paid at neighbouring col- 
lieries. Several of the miners have “left,” leaving unpaid bills 
behind them. A ten per cent. reduction has been enfurced at the 
New Barrow Colliery, Worsborough, the employers declaring 
that if it was not conceded they would close the pit. On Wed- 
nesday the men agreed to accept the reduction, the employers 

uaranteeing six days’ work per week. I hear that the Norbell 

Yolliery, belonging to Mr. Rowland Winn, M.P., the Treasury 
Whip, is shortly to be closed owing to the unprofitable state of 
trade. 

In the heavy branches there is a continuance of the gratifying 
change I have already reported. The armour-plate mills are 
fairly employed, and there are hopes of heavier contracts in this 
important branch. In steel rails, I hear that the Midland Com- 
pany are ordering a still heavier section. The old weight—83 lb. 
to the yard—is to be increased to 85 lb., and a contract for rails 
of that weight is at present being completed by a local firm. A 
company in this district have just accepted a contract for steel 
rails at the extraordinary low figure of £4 9s. 9d. per ton. As it 
will take 5s. per ton to deliver, this leaves only £4 4s. 9d. as the 
actual price of the rails—the lowest quotation I have yet heard of. 

A large Russian order for files is at present in course of com- 
pletion at the Cyclops Works. 

An influential deputation has waited upon the Duke of Devon- 
shire at Chatsworth House, with a view to securing the suspen- 
sion for a time of the lead ore duties in Derbyshire. The Duke 

romised to give the subject his best consideration. J.ead mining 
Ce for the past few years been very unprofitable in Derbyshire, 
and unless relief in this way is afforded it is believed that several 
of the mines must close. 

A new process of constructing boilers was witnessed at the 
Park View Steelworks, Owlerton, on Tuesday. Mr. George 
Whitehead is the patentee, who claims to have ‘dropped 
upon,” in the course of making another experiment, an entirely 
new method of producing weldless and seamless steel or iron 
boilers. I was not present at the experiments, but I gather from 
those who were that the experiment was interesting and fairly 
satisfactory. 








NOTES FROM SCOTLAND. 
(From our own ) 

As business was only generally resumed after the holidays at 
the commencement of the present week, the transactions in the 
iron market have necessarily been of a limited character. Last 
week’s: shipments of pigs were, of course, much smaller than 
usual, as were also the arrivals from the North of England. In 
the course of the week 3615 tons of pigs were sent into Messrs. 
Connal and Co.’s stores, which now contain 286,189 tons. 

At the close of last week the warrant market was firm with a 
slight advance in prices. Business was done on Friday morning 
at 40s. 114d. to 41s. 2d. cash, and 41s. 14d. to 41s. 4d. one month, 
while 41s. 34d. and 41s. 54d. one month was paid in the after- 
noon. On Monday the market was less firm, and prices receded 
Sid. business being done at 41s. 14d. to 40s. 10}d. cash, and 
41s, 3d. to 41s. 14d. one month. Business was flat on Tuesday at 
40s. 104d. to 40s. 84d. one month, and 40s. 8d. to 40s. 7d. cash. 

Makers’ prices have been steadier, and in a number of cases are 
6d. per ton higher than last week. 

Last week’s shipments of iron manufactures from the Clyde, 
which were comparatively light, embraced £1200 worth of ma- 
chinery, £4000 castings, £11,015 worth of railway wagons and 
couplings for Calcutta, £3269 rails for Montreal, £11,000 miscel- 
laneous articles for different ports, and £1530 sewing machines 
for France. . 

The coal trade in the West of Scotland continues dull, and 
although the North British and G w and South-Western 
Railway bee sar have agreed to reduce the rates of carriage 
from Lanarkshire to the Ayrshire ports, it is not anticipated that 
this will have much influence upon the trade asa whole. Pro- 
bably its chief effect will be to give Lanarkshire more and Ayr- 
shire less of the shipping trade. In the eastern mining counties 
there has been a fair shipping demand for coal, but the home 
trade is quiet. 

The miners employed in connection with the Clyde Ironworks 
went on strike a few days ago on account of a reduction in their 
wages. The furnacemen have also shown their unwillingness to 
accept the reduction, but an intimation that if they did not do 
so the furnaces would be blown out altogether, prevented them 
from rushing to extremes. A strike has likewise taken 
place from a similar cause among some of the coal and iron- 
stone miners of the Maryhill district. Another attempt is 
at present being made to resuscitate the miners’ unions in Lanark- 
shire, and meetings with that object in view have been held in the 
Glasgow and Hamilton districts. It was stated at these meetings 
that the wages were now very low, and that in order to earn a 
livelihood some of the men were putting out about five times as 
much coal per day as they did in more prosperous times. Mr. 
Gray, a paid agent of the miners, asserted that during the last 
four or five years no fewer than 160,000 miners had Teft Great 


Britain, but that those who remained put out as much coal as was 





produced when all these miners were in the country. 


The new Gordon-street station of the Caledonian Railway, the 
principal station in Glasgow of this company, has been opened. 
tor traffic, as has the same company’s newly-constructed 
branch railway between Edinburgh and Leith. 

Mr. Alexander Donaldson, one of the partners’ of Messrs. 
James Watson and Co., the well-known firm of Glasgow iron 
merchants, died last week at the comparatively early age of 48, 
leaving a widow and ten children. ‘his firm have agencies in 
Liverpool and Middlesborough, and are by far the largest im- 
porters of Cleveland pig iron into Scotland, owning three splendid 
steamers, the Bull, the Bear, and the G.M.B., the latter a steel 
vessel, which are engaged in the import trade. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


EVERYTHING is quiet in the Cleveland district. “The pig iron 
trade is certainly a little better, but scarcely sufficient to build 
hopes upon. The fact that furnaces are about to be put-out of 
blast is, of course, tending to make trade firmer, and this, backed 
up by aslight improvement in the condition of* other districts, 
has to a small extent influenced prices. Apart from this, how- 
ever, there is very little worthy of record this week. The bills 
for the month have been met, and the feverishness which existed 
prior to the 18th has therefore died away. Prices now. are 33s. 
net cash for No, 3, and other qualities proportionately ; No. 1 is 
scarce, and realises 37s. per ton. Messrs. Connal and Co. report 
that their stock of Cleveland iron now amounts to 80,700 tons. 


The finished iron trade is somewhat better. There are more 
orders on the way than for zome time previously, and the outlook 
is altogether more hopeful. It is stated, but I cannot vouch for 
its accuracy, that a Commission has been appointed to proceed to 
Australia in connection with the claim made by the South Aus- 
tralian Government against Messrs. Hopkins, Gilkes, and Co., 
for £200,000 for damages for alleged defective rails supplied under 
contract. This claim is most unfortunate for the prospects of 
the creditors of Messrs. Hopkins, Gilkes, and Co., as it hinders 
the process of winding up, and even if the upshot be favourable 
to the company, a great deal of money will necessarily have to be 
spent in costs. 

The award of Lord Derby as umpire in the recent arbitration 
respecting the Durham miners’ wages appears to have given satis- 
faction to the miners. It will be remembered that the coal- 
owners at first demunded 20 per cent. reduction on hewing, the 
men agreeing to accept 10 per cent. Afterthe strike the point left 
in dispute was whether 74 per cent. or 8? per cent. should be atonce 
deducted before going to arbitration upon the further amount of 
reduction. It was eventually agreed that 8? per cent. should be 
allowed, and Lord Derby’s award grants an additional 1} per 
cent. Practically, therefore, the men are in a slightly better 
position than if they had accepted the J0 per cent. reduction 
three or four months ago, as the reduction of 1} per cent. only 
comes into force from the next pay. It is greatly to be regretted 
that an amicable settlement was not agreed upon at first, as the 
strike sadly cripplea the resources of the districts. The coal 
trade is just now very quiet, and coal is in poor demand. 

_Engineering works are very fairly supplied with orders, and 
pipe founders have no lack of work. The engine works of Messrs. 
Hopkins, Gilkes; and Co., in liquidation, are being carried on 
satisfactorily. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Notices of a cessation of contract are out at all the pits 
belonging to the Ebbw Vale Company, and as notices .were 
previously issued to the iron and steel workers, fears have pre- 
vailed in that district of late that a stoppage is intended. This I 
do not think highly probable, especially as a little improvement 
has begun to show itself. 

The good times inaugurated in the iron and steel trade of 
America have had, as was expected, some effect here, and 
American orders for large quantities are flowing this way, not 
even deterred by the high, and most unwise, tariff. 


Inquiries from Canada are numerous, and orders have been 
laced lately for rails. Continued improvement shows itself at 
ymney, and some large unused portions of the ironworks are 
coming again into use. Dowlais has been busy with rails for 
Santos and Montreal. Rhymney with rails for Aarhuus, and 
several vessels are loading iron at Newport for America. 

Tredegar is in as healthy a state as any of the works eitherin 
Monmouthshire or South Wales. The renewal of the leases has, 
of course, told favourably, as it shown practically what a 
substantial estate is ssed by the company; and:the announce- 
ment of a most satisfactory dividend at a time when it is as much 
as most works can do to keep together indicates the excellence of 
the management, and is a good augury forthe future, when the 
“* tide turns.” 

Nothing further has transpired respecting the start at Cyfarthfa. 
Prospects are, however, favourable, and the effort to bring Mr. 
Fothergill again to the front at. Merthyr is accepted as a proof 
that he means to come.again into active trade. his ix financial 
circles is debated strongly. In the interests of coal and iron, no 
representative for Wales held a better position in the House than 
he did, and his influence was ,especially felt on the Mines Regu- 
lation Acts, 

America continues to be a good buyer of spiegel, and there is 
an increase in shipping tin for the same destination. 

The coal trade is looking up; prices are firm for steam at 
8s. 9d. to 9s, 6d.; house coal, 8s. 3d. to 9s., all f.o.b. Cardiff. 
The whole export from Wales last week was slightly below the 
100,000 tons, Swansea not having kept up to the mark so well. as 
Newport and Cardiff. These ports showed a much busier appear- 
—_ and chartering was actively carried on at in some cases an 

vance. 


The arrival of vessels at Newport last week was greater than 
has ever been known. Several Cardiff steamers are being loaded 
there. Imports of iron ore into Newport exceeded 11,000 tons. 

A fair average of the coal work in the busiest. parts of Wales 
would be five days per week. This I expect will change shortly, 
for in addition to a brisker trade, there is more emigration going 
on to the States, and local authorities are earnestly advocating 
this as the only sure means of bringing about an improvement. 
It is a fact that at present a large percentage of ironworkers and 
greater part of the miners are now working as colliers. 


It is in contemplation at Cyfarthfa Collieries either to join the 
Taff Vale at Abercamran, or run a line from Castle Pit down 
to makers’ yard and join the Taff and Great Western Railways. 
This would save six miles of tonnage, and as the output is 
300,000 tons a year the scheme would unquestionably pay. 

Tin-plate has shown slightly a drooping tendency. Common 
coke is quoted in Swansea at 14s. 6d.; other makers retain at 
15s. 6d. In the Forest of Dean the trade is also slack, and at Mr. 
Chiver’s mill itis expected the men will be put on four days time. 
Forest wire is in goud demand. A movement to start wire works 
in the neighbourhood of Merthyr is on foot. 

The house-coal colliers at White Rose, Powells Gellygaer, and 
others have resumed work. George Inn men are still out. The 
Great Western Colliery men have also resumed work at the 
reduction this week. 

A general reduction of wages is to take place on the Taff Vale 





Railway in the case of all employés, 
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MISCELLANEOU EOUS METALS. 
£8. ad. £ 
Copper—Chili bars ; a perton 53 5 0 to 00 
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Quicksilver... +. perbottle 517 6to 0 
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Messrs. WHITWELL and Co.'s Stockton net prices (on trucks) are—No. 3, 
£1 15s. 0d.; No. 4 forge, £1 lis. Od.; “ Thornaby” No. 4 forge, £2 4s. 0d.; 
**B Thornaby,” £2 7s. 6d. net. 


Hematite, at works, 2} dis. for puaer cash. 
Millom “‘ Bessemer ”"—No. 
No. 


£0 0 © tO £O PO RD NO BO RO BO BO BO HO BO PD BO BD 
a 
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0 
0 
0 
0 
0 
0 


~ 


At Broomiclaw. 
Culder—No.1.. . .. 


0 
0 
5 
0 
0 
0 
5 
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* jin. .. - oe as os es as 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 


© oc ©f0 coco oooo™ 


“ Monmoor Crown” (E. T. WRIGHT and Sons), at the 
works, per ton— 
Bars, }in. to 3in. round and square, or to éin. flat 
Best 


n 
ct 


ooo #a Oo oso: 


” ” ” ” ” square 
Best best ,, ” ” ” ” 
Rivet —= usual sizes ae oe ee . 

Best bes oe 
Barrows ~~| Soxs, at ‘works, ‘per ton short— 
B.B.H. bars ° 


on COKE, OIL, &e. 


s.d. £8. d. | “Etec be pits— 
8 6—0 0 coal _— 0 40—0 5 
»6—0 14 . 0 360 56 
Sheffield 20-0 14 Bpling” - *& 0 50-0 0 
Tredegar .. .. 96—0 0 Smithy + 0106-012 
Wales—Rhondda. 0 9 6—0 10 Lancashire Sets: pit prices— 
Coals, best, per ton— Arley 

South Durham .. 0 6 0—0 11 Pemberton 4ft. 

Derbyshire— Forge coal ., 
Best, at pits .. 0 8 0—0 11 
Pe “pao - 0 7T60 9 

° - 0 330 6 

South Y orkshire—At the pits— 

Branch .. .. 011 6—0 


meso woh’ 
~ 


oke— 
Cleveland, at ovens 


; 

) . 

Rovunp Oak, Dt DLEY, per ton— Derbyshire... 0 1 
01 
0 


Ordinary bars . 
Single best - 
wouble best .. 
Treble best . 
Best rivet 


CHD hD tO 29 
eooco oc fo oom 
eee! 


ooo 
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Glasgow bars, per ton, £5 10s. to £6 Os. 
Merchant Bars— 
Wairtwe tt and Co., f o.b. works Steal dis. for reams, as ton— 
Crown quality. . 
Best . se es 
Ship rivet iron ° 
Crown my, ° sad Thornaby * i. a ws od Silkstone,house 0 8 6—0 
Best .. a tes <e ed 3 atten «J . 0 90011 
Best best .. 9 Steam c - 041-0 
Detail specifications from warehouse 10s. per ton extra. Slackt .. .. 0 30-0 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. Wales, through.. 0 5 6—0 
Steam,less2}.. 0 5 6—0 
House, at port 0 6 6—0 | Tallow, old, P.Y.C. 34 6 0- 
0 Small steam .. 0 16—0 0 new , 356 
sh * Supplied to wey | poner es and large works. ¢ In man 
is not brought out of the pits. 


PRICES CU BRENT OF TIMBER. 
s. £ £ 
10 ri | attens, allsorts .. 5 
5 10 | FLOORING Bps. sq. of lin. s. 
10 15 First yellow .. .. 10 
5 10 je ED ees xan 
0 0 Second quality .. 7 
10 10 | Staves, p. standard M. £ 
0 10 Quebec, pipe... .. 70 
0 Puncheon. 16 
0 Baltic, crown pipe. .170 
0 Brack... ..120 

0 | Harp Woops : 

Box, Turkey... .. 6 
8. 
Cedar, Cuba, sup. ft. 0 

Honduras, &c. .. 0 


oeosco 7 o 


. 27 10 
- 3 0 
Rangoon engn.,gal. 0 
Rapeseed, brown 29 5 
» Engl. vale $1 5 
Petroleum,refin’d 
(pergal.) .. 0 0 


1 

2 

.3 

Ordinary No. 3 
No. 4 

5 


Mottled .. 
White 
Maryport Hematite—No. 
No. 2 
No. 
=? 


Mottled and white. 

* Bessemer ”— No. 1 
No.2 .. 
No.3 .. 


The Pearson and Know es Co.— 
Flats, from lin. to 6in. wide by }in. thick and apwards 6 
Rounds and squares, from jin. to 3in. .. 6 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 
Sheet— £8. 
“ Moxmoor” (E. T. Wricut and oom to . by Sft. 
20 w.g., ane ton at works ° 
Best eo ° 
Best best . es Quebec pine, “red 
Barrows and Sons— yellow.. 
B.B.H. sheets.. ee ee . * os pitch .. 
sy best do. oe ° oo ios we 0 Spee 
» best best do.. Birch 


GLascow, f.0.b. .. 2 “a E. P. and W. Batpwin, per ton, at works— : - 
MANUFACTURED IRON. Brand e — ka -— w.g., usual sizes | Dantsic = Memi. oak 
” 5 - od - . Sige var 
Ship Plates— pa a: ue BB " + 6 WD . undersined 
Pearson & Know es Co., best, » 2h dis. for cash .. an ” ” ” BB oe oe es ” Riga 
Guascow, f.o.b. e -. £5 15 j ” ” ” 
Waes—At works, ‘net - —- ne a 
MIDDLESBRO’, delivered .. 7 we ae 
Fox, Heap, & Co., at works, cash less 23— 60s. per ton extra. Terms as us 
Ship or bridge plates ( (A) ; ‘ oa ° “EP and WB” best charcoal IC.. 1 
Peo. enc ce wc ae ee ee 
) ving - se . “Unicorn” charcoal IC .. _ ‘e ae ra 
1 


ONSOSOSoe 


we 
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Puddled Bar— 


Wa es—Rail quality, at works 
CLEVELAND, delivered 
Fox, Heap, and Coe., iéin., plate quality, 
perton .. 
LaNcasHtre—Pearson and Knowles Coal and 
Tron Co. .. oe = > oe € 
5 


~ 
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Teak, load . 


os ww 





7d 
oo So oo 


fm? 


— 
aN 


Bcharcoal .. 
” E B charcoal 
Doubles 21 to 24 w. g., 30s.; and trebles 2 


ol Suedish ad r 
Wainscot, Riga, log... 
Masts, Quebec red pine 

Kowrie, load. 
6 Oregon . 
Lath, eo fathom 
. Petersburg. 
lien: ai C, 12ft. by 
3 by 9in. :— 
Quebec, pine Ist .. 13 


5 to 27 WB. 


£ 
Ebony, Ceylon, ton 5 
Zanzibar, &c. .. 6 
Lignum Vitz.. .. 4 
Mahogany, Cuba, s. 
superficial foot. 0 

St. Domingo, car. 


per box 
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Mast plates (-* a 
“ Arley” gi tin 
“Stour” coke tin 


Superior do.(“*_) .. 
ata = 
Boiler Plates— 
WELsH - 
Pearson and KxowtEs, ‘to 5 ewt. each h plate 


Joserx Trxs, C.E., Ashton Iron m Bolling Mills, Bristol— 
Export quality, singles, London .. 710 
Galvanising and corrugating sheets, do. 

Working up sheets for kegs and drums 

Mild quality steel sheets .. os ° 

Special quality do. 


» 2nd... 9 
Srd .. 7 
Canada, spruce Ist. 10 
8rd and 2nd 6 
New Brunswick .. 
Archangel 


average . 
Mexican, do. 
Tobasco, do. 
Honduras, do. 

Walnut, Italian 


oe td Rose, Rio, ton 

St. Petersburg ..12 0 13 Bahia 
Finland .. .. .. Sandal . 
Wyburg .. .. . Satin, St. Domingo, 
Christiania .. .. re 
Other Norway 


Doubles and lattens usual extras. 


Wa.es—tTreforest Tin-plate Works— 

Coked tin, at Cardiff, 15s. 3d. to 16s. 6d. ; y yy in London. 
Lydney—Charcoal tin, IG .. $e 0to 0 0 
Terne.. oo oo 1 0 to 
Coketin .. oo 9 6 to 
° 6 
. ) 


a fax thal 
o. ° ..£10 0 0to12 0 0 
2} per cent. discount for on. The Pee and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards 


Bow tne and Low Moor— 

Terms in each case 2} dis. for cash in payment of monthly accounts, 
or 14 per cent. dis. for cash in lieu of three months’ bill. The 
Low Moor Co. and the Bow ling Iron Co., Limited, deliver in 
London at 10s.; Liverpool, 7s. 6d.; and Huil, 5s. per ton extra. 

2s. 











[ 
01 
Swansea . - +2 ++ 016 0 to Motter’s “ AtpHa” GasMAKING MAacHINEes can now be 
Gadly’s Aberdare coke ek ee ; = 0 - supplied for lighting up churches, chapels, villages, and buildings 
fait dentacme.. 2. 26s : be : ‘ of every class in any country, with pure gas of rich illuminating 
The nese OA A power. Estimates given, including pipe laying, fittings, &c. &c., 
Singles, from 1 to 20 B.W.G., and 12in. to 86in. wide 715 0 and all further particulars on application to H. L. Muller, 
Best and best for galvanising, 10s. per ton extra ; best best, 30s. 22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C. —{Apvt. ] 
CrowTHER Bros. and Co.— 


Tin Sheets—‘“ Lion & voapaieel Kidderminster— 
Coke, annealed. . _—— per cwt. 
Charcoaldo. . ee oe ° 9 
Best charcoal do. 


Best charcoal .. ee a 


Under 2} cwt. each no - 
2} cwt. and under 3 cwt. - 
3 cwt. ee 
33 cwt. 
4 cwt. 
4 cwt. 


= os per cwt. 








cwt. CONTENTS. 
. ewt. and upwards . a 

Plates exceeding 6ft. wide, 2s. per cwt. ‘extra. all plates exceeding 8ft. Doubles to 24 w.g., 2s., and lattens to 26 w. g. ’ Tue Enoiveer, August lst, 1879. 
wide subject to special quotation. ll plates differing from a square 4s. per cwt. extra. 

form or regular taper, or when over 20 per cent. is cut away, extra PAGE 

per cwt. 3s. Patent Coated Sheets— THRASHING MACHINES AT ‘THE 

“ Bowling” weldless ro for strengthening boiler flues, No. 3 lead Singles and doubles, per cwt. Kitpurn Snow. No. Iil. 

4s. per cwt. B terne. es a ih (Illustrated) . 


Charcoal terne- Tue Late M. Lovis FAvRE. “ | Tue Royat Navy ‘ie 
boiler Pris 6d. per cwt. less; their terms as Lattens to 26 w.g. ., 28. per cwt. extra at works, Tue Parts Exutsition, 1879 82 Proposep CENTRAL AFRICAN 


Ramway Matrers .. .. .. 83) Rattway .. .. Pes 
inns 5G par cont, Gineouns. Nores AND MEMORANDA .. .. 83| THE PaTENT JOURNAL.. .. .. 
Wire—Rvy.anps Broruers, Limited, Warrington— 
at works oo oe 
10 0 


MISCELLANEA... .. 83 | ABSTRACTS OF SPECIFICATIONS .. 
Best best a = = a nF Best (e Annealed drawn fencing wire, per ton— 
12 0 


SoNNETHAL’S Bewr | "Screws. Tue Iron, CoaL, AND GENERAL 
(Illustrated) Trapes OF BIRMINGHAM, 
en ig oy “to 4 ewt. on - ee “ ot 
Special, to 3 ¢ : r= os 5s. ~ 15s. £il — ~~ as wd 


Twin-Screw Hopper DREDGER WOLVERHAMPTON, AND OTHER 
FOR NEWHAVEN HARsour. ns SO eer 
Usual extras for overweight, sketches, &e. (Illustrated) Notes FROM LANCASHIRE . co ee 
Barrows and Sons— 
B.B.H. Bloomfield plates 


P. 
ap Fve., Hottoway's 
Process .. ce es ies 
4 LEGAL INTELLIGENCE Se 


Tayior Bros.’ 
Low Moor. 
“* Monmoor ” (E. T. Wricnut and Sows). Best, to 5 cwt., 
to 4ft. 6in. wide, and to 32 ea tsigaca feet, es ton? 9 0 


Delivered free alongside ship Liverpool, 2} per oom. 


Nail Rods—G.asoow, f.o.b. 
CLEVELAND oe se 


Howe and Strips—Prarson and Know.es— 
Ordinary 


Compouxpinc Locomotive EN- Notes FROM THE SHEFFIELD 
ones. (Illustrated) .. .. District .. 

LEADING ARTICLES— Nores From THE Norra oF 
GERMAN TARIFFS .. .. «. BEARD nc 0s 0s ce oe 
Rrvaen Fi00ms 3. wk ts oe Nores From ScoTLaND .. .«. 

sizes and gauges, up to Sin. wide .. INDIAN ENGINEERS .. . Nores rrom WALES AND ADJOIN- 

Best, 10s.; best best, 30s. per ton extra. Ew iGRATION oF ENGLISH WoRK- ING COUNTIES .. .. oo os 


ails—G MEN os PARAGRAPHS — 
BR pose ge eee f é = Tue INvriiry OF STRIKES *.. Drum Guard Trial at Cam- 


bridge .. . 

ht and its ¢ South ensington Muscum.. 
f.0.b. Newport. ee my F? x By ee Junction 
Ordinary rails 2 a. ee ee ee 
— = os te re Neonat, a ehien Journal o' the Boctetiy of Traction Engines in London.. 
For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. - Telegraph Engineers .. .. Meeting Next Week .. «- 

Colliery bri , in 10-ton lots, net cash 0 0 INVESTIGATIONS OF THE LaTE The Sanitas Works . 
Fishplates, a works, any section 5 10% to6 0 W. Frovupe, F.R.S. No. Il... 91} Aden and the Suez Canal 


Old and D'H flange rails, at works . Z " 210 to 8 5 New Curnese Gunpoats .. .. 92 Bees kegs les Sa es 


Railway Chairs—Guasoow, f.0.b. ee aS monet + aepimtoniree on sain PO ny 
Pipes—Gtascow, f.o.b. .. Meee ia hs ye ONTHLY List oF Prices CURRENT OF InoN, STEEL, FUELS, 


Fox, Heap, and Co., at works, cash less 24 
Boiler shell plates ( wouren) oe os 
Flanging plates (_*“ 

P saan) 
Do., special quality (aaa) 
Grascow, f.0.b. .. - 
Angie Iron— 
Bow.rxc and Low Moor, terms as above. 


L and T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 


Barrows and Sons— 
B.B.H. best angle iron, at works.. 


Sp eee ie Ree ey 


per cwt. 
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HYDRAULIC MACHINERY AT THE ROYAL 
AGRICULTURAL SOCIETY'S SHOW. 
No, II. 

REFERRING to our allusion to the question of spiral 
versus whirlpool chamber centrifugal pumps, in our first 
report upon Hydraulic Machinery at the Royal Agricul- 
tural Society’s Show at Kilburn, page 28, it may not be 
uninteresting to our readers to give a short account of 
the principles involved in both kinds, and then to add a 
comparison of their respective merits, and positions in 
which each may be used with advantage. 

The whirlpool chamber centrifugal pump, as we men- 
tioned in our last article, was first proposed, we believe, 
by Professor Rankine ; but about the same time Pro- 
fessor James Thompson carried out some investigations 
upon it. In every centrifugal pump, as most of our 
readers are aware, the water to be raised enters the fan 
at the centre, and meeting the blades, receives an impulse 
in a direction tangential to the fan, and — at the 
circumference with a high rotary velocity. This rotary 
velocity is produced in every pump, but its amount de- 
pends upon the form of the blades in the fan, bein 

test when the blades are straight and radial, an 
iminishing according as they curve in the direction 
opposite to that in which the fan revolves. 
he curve of the blades, which is conducive to a high 
efficiency, was first deduced froma vast number of expe- 
riments, carried out by the late Mr. Appold, some of 
which were published in the report of the Royal Com- 
missioners of the exhibition held in London in 1851. | 


From these experiments he showed clearly that an| which was attended with consi 





pumps it is not convenient to make it more than double 
the diameter of the fan. 

The fan as it rotates between the cheeks of this cham- 
ber delivers its water between them, which continues to 
rotate as it flows outward from the centre, and conse- 

uently the head due to the centrifugal force is increased. 

ut this increase of statical h due to the centri- 
f force, is aoe ape ger ee at the same time by a con- 
siderable amount of eddying motion, produced by the 
various annuli of rotating water as they move outwards 
from the centre, rubbing against the one next beyond in 
consequence of their lineal velocities varying nearly in- 
versely as their distance from the centre. This loss is 
also intensified by the velocity of the annuli of rotating 
water being retarded as they proceed outwards from the 
centre from the friction inst the cheeks of the 
chamber, and consequently the loss due to this cause, 
which is difficult to estimate theoretically, must be very 
considerable. 

But the whirlpool chamber has also the effect of 
reducing the velocity of the water as it escapes from the 
circumference of the fan, in consequence of the areas of 
the successive annuli as they proceed outwards from the 
centre increase, and the radial velocity, as a matter of 
course, is reduced to a certainextent effectively. This 
latter property of the whirlpool chamber has been used 
very successfully by Mr. Boyden, of Lowell, U.S.A., for 
increasing the efficiency of turbines, by making use of 
the residual velocity of the water leaving the wheel. 





In Mr. Francis’s admirabletreatise upon the Lowell tur- | 


bine experiments there is given a description of a whirl- 
pool chamber applied to a rie Fourneyron turbine, 
erable increase of effi- 


LONCITUDINAC SECTION 


is possible to apply a large whirlpool chamber extending 
to a considerable distance beyond the fan, a tolerable 
efficiency may be obtained; but where a ble centri- 
fugal pump is yee | and where it is necessary to 
cramp the diameter of the whirlpool chamber for want 
of space, we are decidedly of opinion that a well- 
designed spiral chamber, if possible oieuing out into a 
eer toomeiy preferable in every way, and is capable of 
yielding a higher efficiency than any other form of.centri- 
fugal pump. 








THRASHING MACHINES .AT THE ROYAL 
AGRICULTURAL SOCIETY'S. SHOW. 
No. IV. 
From the descriptions given in our last-impression, 
and in that for the 4th ult., it-will have been: gathered 


| that although the general principles upon which the three 
| machines illustrated are constructed’ are the same, the 


arrangements of the different parts differ somewhat con- 
siderably. Although there is much difference in the rela- 
tive dimensions and areas of different parts of machines 
made by the makers of those illustrated for different 
countries, they do not differ through very great ranges in 
those made for home use. The construction of different 
details, however, differs considerably, and to this fact 
is chiefly due the varied appreciation in which the 
machines of a given number of the best makers are held 
by farmers and those who buy machines for hire, even in 
the same counties. Further differences in arrangement 
will be seen in the machine which we illustrate below, 
made by Messrs. Clayton and Shuttleworth, Lin- 
coln. The arrangement here adopted, while bringing the 





MESSRS. CLAYTON AND SHUTTLEWORTH'’S FINISHING THRASHING MACHINE. 


involute blade, struck from a circle concentric with the | 
fan, and of such a diameter that the inner edge of the | 
blade cut the water flowing outwards from the centre at | 


In cases where the lift of the pump is considerable the 

involute curve is often replated by an are of acircle as 

giving a straighter blade with the proper initial angle. 
e curved form of blade is now very generally adopted 


both in England and on the Continent, but in some few | 





theory, the radial form is still perseveringly adhered to. | 


it escapes from the fan with the 
referred to. In a paper read by Parsons 
before one of the supplemental meetings of the Insti | 
tution of Civil Engineers, and published by it in| 


ciency. But it will at once be seen that the case of a | drum rather lower down than in most~ machines, secures 


turbine is totally 
eel, and in the latter there is a high rotary 


velocity. In vol. liii. of the “Proceedings” of the Insti- 


tution of Civil Engineers, amongst the selected papers 
will be found an elaborate discussion by Professor 


Unwin, upon the centrifugal pump, in which the author | drum D an 


different from that of a centrifugal | lar 
t , pump ; as in the former the water flows radially from | f 
an angle tangential to its surface, gave the best results. | the wh i 


| 





riddle areas with compactness. Standing in the 
-box B the feeder and others attending the machine 
are protected by the drum guard G, which falls suffi- 
ciently when undue pressure is visited on the feed- 
board N. The drum guard mechanism is that known as 
Messrs. Pamplin’s. The corn fed in passes between the 
the concave C, and the straw is delivered 


y \ advocates the use of a whirlpool chamber, but unfor- | on to the shakers. These consist of four separate parts, 
instances, in the face of both practical experiments and | tunately, although the theory has been considered most | each actuated by a separate crank on the crank shaft 
carefully, no actual experiments have been produced | at Z. The two ends of each shaker-box, as the separate 
But what concerns us more directly at present is the | which might enable us to determine whether a higher 
most economica! method of dealing with the water after | efficiency may be obtained with the whirlpool chamber 


igh 7 already than with any other form, and we are not aware that any 
on : 


such experiments have as yet been made. 
In turning now to the consideration of a spiral 
casing surrounding the fan, we must again refer to Mr. 


vol. xlvii. of its “ Proceedings,” there will be found a | Parson’s paper in which there will be found, at page 269, 


table showing the amount of effective head, first due to | 
the centrifugal force exerted by the water rotating in the 
fan, and, secondly, that due to the tangential velocity of 


the water excaping from the fan, as calculated from a | 


series of experiments carried out with considerable 
accuracy upon a 13in. centrifugal pump. It will be found 
by reference to these experiments that the head, due to 
the velocity of the water escaping from the circumfer- 
ence of the fan, is ar greater than that due to the 
centrifugal force exerted by the water rotating within the 
fan, and it thus becomes evident that if the velocity of 
the water escaping from the fan is not efficiently utilised 
the duty of the pump is much impaired. 

We have now arrived at the point at issue, as to 
whether the whirlpool or the spiral chamber is capable of 
utilising this velocity most efficiently. In the whirlpool- 
chamber centrifugal pump the fan is surrounded by a 
chamber attached to the casing, and in some instances 
cast in one piece with it. Frequently the sides of this 
chamber approach each other as they recede from the 
centre, and in some forms of pumps they are made 
parallel to each other. The diameter of this chamber is 
made as large as possible, but in ordinary centrifugal 





a series of experiments made to determine the relative 
efficiency of a circular and spiral casing surrounding the 
fan. It will there be seen that although the circular 
casing was converted into a spiral merely by fitting 
wooden blocks inside the cast iron casing, yet the relative 


efficiencies were found to be as 11°4 to 13°2. This increase | 


of efficiency can easily be accounted for by the fact that 
the water escaping from the fan with a high rotary 
velocity, instead of being allowed to circulate round the 
casing, is gradually reduced in its velocity by passing 
along the spiral and conducted up to the discharge pipe 
with a very small loss due to eddying. By this means a 
large portion of the velocity of the water escaping from 
the fan is utilised effectively in reducing the statical head 
under which the pump is working. 

This form of pump is the one now most used in this 
country, and abroad almost myne 4 so; and although 
circular casings and those in which the delivery pipe is 
made to teen radially from the casing are occasionally 
used, still, such is the thirst in these days for improve- 
ment and economy, that we hope before long to say 
% a to them for ever. In some special cases 
where space is not a matter of importance, and where it 


| 


| 
| 


1 


| 








arts are termed, are hung at E upon suspende 
a at rest at the upper end upon redline toon 
or standards at H. Each box has thus given to it a com- 
pound reciprocating motion which effectually shakes all 
the grain, seeds, chaff, &c., from the straw as it is carried 
up to their upper ends, where it is dropped over to the 
straw board at Q for taking away by hand or by a straw 
elevator. The hanging shutter, or in some cases series 
of tines at P is for the purpose of preventing the straw 
from being taken away from the drum too rapidly, or 
thrown by the latter too far on the shaker. All the corn, 
chaff, cavings, seeds, &c., from the concave and shakers 
drop on to the boards M M, whence this mixture of 
small material passes through V, and thence over a small 
sieve at Y, through which some of the small heavy parts 
drop at once, while the greater part of the whole passes on 
the large riddle surface W, where the cavings are sepa- 
rated, and drop offat J,, while the chaff, grain, and seeds 
pass through into K, and thence through L, the recipro- 
cating which carries the material forward on W, carrying 
that on K backward. This motion is given by the crank X, 
which is connected by rods to both the shoe carrying the 
boards MM, and the shoe carrying the riddles W. 
Through L the grain, seeds, and chaff pass to the sieves 
in the small shoe carrying them, and which has a jogging 
motion given toit bymeansnotshowninthe cut. In passing 
by U the chaff is blown away from the corn by the blast 
from the fan F, while the grain and other heavier particles 
drop on to the sieves O, by which the grain and seeds are 
separated, the latter being delivered by the shoe itself 


ee 
ee %® eo 6 
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onto the ground, or into any receptacle on the farther 
side of the machine, while the corn is delivered into the 
bottom of the box containing an elevator by which the 
com is carried and delivered into the awner A. From 
this the corn may be delivered into sacks, or it may pass 
through the sieves X in the dressing shoe R, whence the 
eae of different sizes “~~ pass to the sacks or be 
elivered into the screen 8, by which the process of 
cleaning and separation is carried further. The corn is 
then ready for market, being cleaned from every foreign 
substance, and separated into two or more qualities. 
Returning to drum guards, of which we gave several 
examples in our last impression, the annexed illustration 
shows that to which reference was made in our descrip- 
tion— 81—of the operation of the machine made by 
Messrs. P. and H. P. Gibbons. The guard is shown as 
open by the full lines, the dotted lines showing the posi- 
tion. of the different parts when closed. The feeding 
board is pivotted so that the upper part descends to the 
position indicated by the dotted lines when pressed upon 


MESSRS. GIBBONS’ DRUM GUARD. 


This at the same time, by the con- 
nection between the lower part of the board and the 

ard, raises the former, and brings the latter down as 
Indicated. The guard, being pivotted at about its 
horizontal centre, its lower part being pushed out- 
ward, pulls the board attached to the chain, as shown. 
By this means the opening is so far closed as 
to be inaccessible to an object of any size, while the 
mouth is completely closed. From the annexed 
transverse section the pivotting of the feed-board 


by undue weight. 
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GIBBON’S DRUM GUARD -TRANSVERSE SECTION. 
and the connection between the board and the ratchet 


quadrant are shown. When the board is depressed, the 
quadrant is carried round, and the board is held by the 
spring bar which takes into the ratchet teeth, and which 
must be lifted before the board can be released. The 
board may be adjusted to act with any pressure deemed 
desirable as a limit, by attaching the link between it and 
the quadrant by any of four holes shown. 

The fact that almost all accidents have taken place to 
others than the feeder, and most often when the feeder 
is not in the feeding-box, and the loose material on top of 
the machine is being swept into the drum, has led Messrs. 
Robey and Co., of Lincoln, to adopt a guard which acts 
chiefly when the feeder is out of the box. Immediately 
he leaves this, the drum is so far covered that no one can 
fall into it. In our illustration the drum guard is shown 


MESSRS. ROBEY AND CO.’S DRUM GUARD. 


in section, as it is when the machine is working and the 
feeder is in the box, the weight of the feeder being more 
than enough to hold the cover open. The moment this 
weight is taken off the cover falls, and the mouth of the 

ine is so closed that no accident.can possibly arise 





from the drum, while a narrow horizontal opening is left, 
into which the sweepings can be put without exposing 
the drum. The whole of the box stands above the deck 
of the machine, and folds down flat for travelling. 

A simple device for driving the straw elevator from a 
poe: on the thrashing machines of Messrs. Marshall, 

ms, and Co., Gainsborough, is shown by the annexed 
woodcut. To the hind part of the elevator frame is 
attached an adjustable face plate, upon which is cast a 
long boss, in which is held by set screws a bar, which 
carries a second but smaller adjustable face plate or disc. 





MARSHALL'S STRAW ELEVATOR ATTACHMENT. 


The latter may be held at any part of the bar first men- 
tioned, and it carries a boss in which is held the spindle 
carrying the loose strap directing pulleys. The pulleys 
may be set in any relative itions, so that it will be 
seen that the elevator may be conveniently driven from 
the thrasher in whatever relative positions they may be. 
Messrs. Ransomes, Sims, and Head, were, we believe, 
the first to dispense with the somewhat complicated 
arrangement of quadrant and gearing that used to be 
employed for this purpose, and to drive direct from the 
thrasher by means of a semi-twisted strap, but the range 
of adjustment secured by the apparatus illustrated is, we 
believe, greater than in that of Messrs. Ransomes, Sims, 
and Head, though the latter is perfect in simplicity. 








Mripiand Institute or Minine Enorveers.—On Wednesday 
a meeting of the members of the Midland Institute of Mining 
Engineers was held at the Yorkshire College, Leeds, under the 
presidency of Alderman Carter, when it was resolved that the 
secretary of the Institute be authorised to write to the secretary 
of the Royal Commission on Mines, which has recently been 
appointed to inquire into the general working of mines, stating 
that the Institute would be glad to send members of their body 
to give evidence relating to the working of collieries in the York- 
shire coal-field. 

THe Lonpon Brince ScHeme.—It appears that the following 
architects, painters, &c., gave evidence before the Select Com- 
mittee of the House of Lords for and against the Bill for the 
destruction of the architectural character of London Bridge :— 
Against the Bill: Sir F. Leighton, Col. Fraser—Commissioner of 
the City Police—Sir H. Peek, Mr. Poynter, Mr. Norman Shaw, 
Mr. C. T. Newton, Mr. Watts, Mr. Millais, Mr. Street, Mr. 
Armstead, Mr. F. W. Burton, Mr. Vulliamy, Mr. Rennie, Mr. 
Fergusson, Mr. Penrose, Mr. Scott Russell, and Sir C. Lindsay. 
The following architects were in favour of the suggested opera- 
tions:—Mr. Horace Jones, the City architect, to whom we owe 
the Meat Market; Mr. E. M. Barry; Mr. C. Barry; Mr. J. P. 
Knight, not, we believe, the R.A. of that name; with these were 
Mr. Cockerell, a coal merchant; Mr. Church, of the General 
Omnibus Company; Sir E. Watkin, Sir J. C. Lawrence, 
aldermen; and Mr. W. H. Barlow.— Atheneum. 

THE WoRKING OF THE GERMAN Tarir¥.—Prince Bismarck’s 
assertion in his famous letter of December 15th last, to the effect 
that import duties are paid by the foreign producer and not by 
the consumer, is just now being contradicted in a rather emphatic 
manner in Germany. In an amusing article on the advances of 
prices already announced, the Frankfurter Zeitung shows that 
these already, in most cases at least, correspond to the increase 
in the duties, although the latter have not yet generally come 
into force. Reports of such advances are being received from 
all parts of the empire. Thus, in Posen and Magdeburg, 
petroleum has been advanced 5pf. per litre; in Frankfort, 
6pf.; in Minden and Strasburg, 8pf. In the last-named 
instance the advance exac from the consumer not only 
covers the amount of the duty, but leaves a margin for interest 
on the extra outlay of capital, ‘‘and a recompense to the 
retailer for extra trouble and loss of time in connection with the 
payment of the duties.” The increased duty on coffee will be 
equivalent to 24pf. per lb., and an advance in prices of from 8pf. 
to 10pf. per lb. is announced from the Lower Rhine district. Tea 
is already 20pf. per lb. dearer in Frankfort. Tobacco prices have 
been advanced from 10pf. to 20pf. in Nuremberg and Minden, 
15pf. in Neuss, and 20pf. to 40pf. per Ib. in Dantzic. In 
many shops the old prices are still maintained in regard to tea, 
coffee, and tobacco, but inferior articles are being served. 
American bacon and hams are 5pf. to 6pf. per lb. dearer in 
Berlin and Magdeburg. Lard has advanced 10pf. per Ib. 
in Posen, and butter 10pf. per lb. in Magdeburg. An 
advance of 20pf. has been made also in the price of 
Italian . In Alsace the price of wine has been advanced 
from 48pf to 64pf. per litre. A circular, issued by thirteen of 
the largest iron firms, announces an advance of 13 per cent. in 
pig iron prices, and the majority of the same firms have also 
announced an advance of 20 per cent. in the list prices for various 
descriptions of ironmongery for domestic use. Reference has 
shelly been made in our columns to the advance—134 per cent.— 
in the prices of iron pipes of all descriptions, and to the addition 
to flour prices at the Government flour mills at Bromberg. In 
Strasburg the cost of the loaf of bread has risen from 36pf. to 
40pf. Complaints are made that the vessels laden with timber 
from Finland and the North of Sweden which enter the Pome- 
ranian and Mecklenburg ports every summer are becoming 
conspicuous by their absence this year, and that an advance of 
prices for building materials is consequently already being expe- 
rienced in Mechlenburg. The prices of Swedish chalk and iron, 
which are largely used on the Baltic coast, have advanced since 
July ist. A well-known cork firm in Berlin, which draws its 
supplies of the material from Catalonia, has issued a circular to 
its customers announcing an advance of 30 m. per 100 kilos.—say, 
15s. per cwt.—on the prices of all descriptions of cork f 


PRINCE'S DOCK, BOMBAY. 


For more than twenty years, proposals of various kinds 
have been under consideration for improving the landing and 
shipping arrangements at Bombay ; piers and docks, large and 
small, and at several sites, have been discussed, but little was 
done until the 18th of February, 1875, when Lord Salisbury, 
Secretary of State for India, decided that Mr. Ormiston’s 
plans for a wet dock to be built on the Elphinston estate 
should be carried out, and as the works have since been 
vigorously carried on, and will probably soon be completed, 
we propose to give a short account of them. We may premise 
that the Elphinston estate formed a portion of the Hon, 
Mr. Malet’s scheme for the reclamation of the foreshore of 
Bombay from the Castle to Mazagon, a length of over two 
miles, and a breadth of two-thirds of a mile. This portion 
of the project was undertaken by a joint stock company, 
which carried on its work from 1858 to 1870, when it became 
the property of Government by purchase. 

The Elphinston works were carried on by the Bombay 
Government direct till the 26th of June, 1873, when they were 
transferred with all other Government wharfs and the e- 
ment of the harbour generally, including light and pilotage, to 
a trust, the members of which are appointed by Government. 

The trustees having examined the various projects and sites 
and reported thereon, and the Government of Bombay and of 
India having disagreed as to the extent of accommodation 
which should be provided, the whole matter was referred to 
the Secretary of State for India, who decided on making what 
was then called the Elphinston Dock, and authorised a loan 
from Imperial funds of 76 lacs of rupees to execute the works 
and meet the interest which would accrue during construc- 
tion. We give illustrations of the dock and its site on pages 
101 and 108. 

The foundation stone having been laid with full masonic 
honours by the Prince of Wales on the 11th of November, 
1875, it was then resolved with his Royal Highness’s 
consent to name the work ‘‘the Prince’s Dock,” by which it 
has since been known. It consists of a wet dock, 1460ft. long, 
and 1000ft. wide, with a jetty at one end of it 700ft. long, and 
240ft. wide, thus giving a water area of 30 acres. The length 
of wharfage in the dock is 5880ft., and along the harbour 
frontage 1600ft. There are two entrances, with single gates, 
the northern being 66ft. wide, and the southern 55it. The 
island or pier between them is 60ft. wide, and 260ft. long, on 
which a swing bridge 180ft. long revolves, to provide a road 
across when the gates are closed The depth of water on 
the cills is 22ft. at half-tide, and the dock is 3ft. deeper. 
The tides at Bombay have considerable diurnal variation, 
but it may be said that at high water of neap tides there 1s 3ft. 
more water than we have named ; at ordinary springs 6ft. 
more, and at high springs 8ft. or 9ft. more. 

The contract for the masonry was let on the 4th of 
November, 1875, and the work was commenced nextday. At 
this time the site of the works was a mud slob of about 
40 acres which dried at half-tide, and had an opening into 
the harbour of 300ft. in width ; the first operation was to fill 
up this opening, which was done by an earthern dam, havinga 
sluice 5ft. square formed in it; the rush of the tidal water 
both ways, as the tide rose and fell, made this, towards the 
closing, a rather difficult work, but it was accomplished 
within two months and has since been staunch and tight. 
There are in this dam, which now forms part of the wharf 
between the dock and the harbour, over 22,000 cubic yards of 
filling besides stone pitching and timbering at and on each 
side of the sluice. 

In order to build the entrances and the wall along the 
harbour frontage, a dam was formed in the harbour, over 
2000ft. in length, and connected with the old work at each 
end. This dam was formed as described above, but had, in 
addition, a back-bone of 4in, sheeting right along, and was 
puddled and pitched. This dam rests on mud, but has given 
no trouble since it was finished. 

The tide having been excluded from the site of the dock, 
the walling was proceeded with. The standard height of the 
walls is 37ft., but there are places where, to get a firm foun- 
dation, it was found necessary to go 5ft. or 6ft. deeper; the 
trenches were consequently from 25ft. to 30ft. deep and 19ft. 
wide. They were timbered throughout, the ayn. boards 
being 2in. thick, with wales 4ft. apart vertically, and struts 
every 7ft. or 8ft. longitudinally ; the polling boards and wales 
are of fir and the struts of larch, all from the Austrian Alps, 
and brought in P. and O. steamers as required from Venice ; 
the quantity used was over 6000 tons. The excavation passed 
through mud and clay, then loam, and down to moorum or 
rock. What is called moorum appears to be disintegrated 
trap, and is a hard material which requires to be got by 
picks or powder ; the rock is blue trap or basalt. 

The walls are 17ft. thick at the bottom, the front batters 
1 in 12, and the back is vertical up to the level of the mud, 
above which are two offsets, leaving the top 5ft. 4in. wide. 
The walls are of rubble masonry, the stone is a blue basalt 
parily from quarries adjacent, but mostly from others fivemiles 
distant. The coping is laid two stretchers to a header, the 
latter being 3ft. high, and the former, 18in., is well bonded 
into the work. The facing consists of a continuous course of 
ashlar 9in. high, header and stretcher courses alternately, 
18in. and Yin. deep respectively, with binders 18in. square 
and 3ft. deep, about 6ft. apart horizontally, and 3ft. vertically. 

The mortar is made of four parts of lime, four of sand, and 
one of pumice, mixed with salt water in pans driven by steam 

wer. The lime is obtained from ‘‘ kunker,” or nodules of 
imestone, which are dug out of the ground and burned in 
kilns about twenty miles distant from the dock. The sand 
was obtained from the sea-shore at a greater distance. It is 
sharp and tolerably clean, but, to remove any earthy particles, 
is washed before use. Although the lime is of itself 
hydraulic, it is found to be made more so by the addition of 
pumice, which is mined out of crevices in the rock at Aden, 
dried and ground to a fine powder. This mortar has been 
found to be very strong and trustworthy. The face joints are 
raked out and pointed with Portland cement. The hollow 
quoins, pointing cills, races, sluice frames, and a few special 
copings at the entrances are of Cornish granite. ; 

here are 160,000 cubic yards of rubble masonry in the 
work, and 400,000 cubic feet of cut stone ; 12,000 cubic yards 
have been: built in one month. It will help some of our 
readers to realise what this amount of masonry is when we 
tell them that it is about the contents of a solid column 100ft. 





tures. It is evident that such advances—constituting merely the 
initial movement, which will doubtless be much accelerated when 
the whole of the duties actually come into operation—must tend 
to neutralise any advantage secured even to German manufac- 
turers by the protection accorded to their own particular 
industries, and that meanwhile the rest of the community will 
suffer to the full extent of the general advance in prices, and still 
further through the disturbance of trade.—Manchester Guardian. 





diameter and 600ft. high. 

As long as the tide flowed over the site of the dock the mud 
was so soft that'a man would sink to his knees if he tried to 
walk on it, but after it was excluded the sun baked the sur- 
face so that it became hard. It was then determined to exca- 
vate the enciente by hand, instead of by dredging, as had 
been originally intended. The contract for this part of the 
work was settled on the 5th October, 1876. The quantity to 














Aoa. 8, 1879. 


THE ENGINEER. 


101 








THE 


PRINCES 
MR, T, ORMISTON, C.E., ENGINEER, 
(For description see next page.) 


DOCK, BOMBAY. 









ell 
MALET| 4 SHELF 
< 
BEACON S 





MUSJID 









ELPHINS TON 








G.1.P. RAILWAY 









































ee ~ 
ei fr : 

© he} 

a ae 
jaz z os Sr 
« Oe 2 Vy) 4 
wW ou a < wu 
o o¢ o a 
Za z 

2 o 

7 | eo ets 
O; ~~ z = ie 
é « €.\5 
< « oO 
ie, Beton 
= 








cooDS STATION 


ZZ a 

















LUTTE 
ULM MLLLTLLL TLL MAL A 









= 

















ESTATE 


SCALE OF FEET 
500 1000 1s00 2000 


25003090 




























































" Tr ee ee — 
7 ee’ OO LY 
| — SIN | 
| & a te 
; 2S -21'6----7 
5 rs SSNN ! 
eo} @ 3 XS \ 
%| = a VE | 
T| os SSS | 
| : i SS J 
! hes SSX ‘2 
£J, - SAN * 
SAR 
: wvenr «SECTION 7 animes SSS Bre COMPOSITE FACING 
~ Sy ; — 
S __59- 30 ABOVEITDWH HALL DATUM — — | ROCK 
-ROCK TMMAMMMAMMMAATG apis RESIN 
_—_— — — — —4§.4-— —— = K—— — REE Rees Ree 








SECTION CD ON PLAN 


be removed is over a million cubic yards. As much as was | 
required was used for backing up the walls, and the remainder | 
was taken to Mody Bay, about a mile distant, increasing the 
trustees’ estate by an area of 30 acres, which, at the price 
land is now selling freely there, is worth £300,000. 

A railway was then laid to Mody Bay, and gets to the 
bottom of the dock by an incline 1 in 15, with steel wire ropes 
and drums driven by a 42-horse power engine. The wagons 
contained 150 cubic feet each, and in one month lately 
87,500 cubic yards were removed. 

The strata exposed in the excavation consists of the surface 
silt or black mud, which overlies to a depth of from 4ft. to 
5ft. a dense blue clay of varying thickness, but nearly level 
on top; under this is found loam, moorum, and rock; the 
latter is very irregular on the surface, running at times into 
long narrow ridges and masses of boulder with soil between. 
The rock is soft and consists mostly of indurated clay nodules 
imbedded in a hard matrix. Numbersof trees have been found, 
many of which had been overturned before being covered 
with the blue clay, but the roots were only partially torn out 
of the loam or moorum in which they grew, whilst others 
were standing upright with their roots deeply planted in their 
native soil. The largest trunk found was 46ft. long and 
4ft. Sin. in girth ; some of the timber was quite sound, of the 
colour of dark rosewood, and with a straight grain. The level 
of the roots of these varied from low water extreme spring 
tide to 12ft. under, thus showing that the land must have 
subsided at least 30ft., as the trees must have grown above 
high-water mark. . . re 

e gates are o' mn heart, and constructed similar to 
those in use for frorl -gocoten past at Liverpool. One leaf of 
the 55ft. opening weighs over 70 tons, and one of the 66ft. 
over 80 tons, ey are worked by hydraulic machinery. 

The dock is fitted with bollardsand hydraulic capstans, and a 
large eg te ge se engine, and accumulators for work- 
ing the hydraulic machinery. Twenty movable hydraulic 
cranes are provided for cargo purposes, and a hydraulic crane 
to lift 100 tons by a cylinder suspended from the end of ajib, 
so that wheels and chains are dispensed with. Sheds for the 
protection of goods are erected on several of the wharfs; 
these are mostly 120ft. deep, and vary in length from 150ft. 
to 320ft. They stand 40ft. back from the dock face, and will 
cover about 54 acres of land. Water Pipes and hydrants are 
laid along all the wharfs for the supply of sweet water to 


vessels, 

At the land end of the jetty, oe into the docks, stands 
the accumulator and machinery by which the dock gates and 
cranes are actuated. The o— is of 120-horse power. From 
the accumulator a cast iron bin. pipe runs round the edges of 
the dock and jetty, and at every 60 yards it is weet ¥ 
hydrants, and is easily conn by movable pipes to suc 
cranes as it may be desired to work. 

Provision has been made for an extension of a wet dock of 
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10 acres with a graving dock in it, and this will no doubt be 
required, as already applications have been made for about as 
many berths as the a can accommodate. — 

To get deep water approaches to the dock it has been neces- 
sary to dredge channels, and this work has been in progress 
since November, 1876. The plant consists of a powerful 
dredger and three screw hoppers. The any Bese og of 
dredging and depositing four miles distant have been 44d. per 
cubic yard, measured from sections of work done. Some time 
must yet elapse before the channels can be completed to the 
full extent contemplated, but sufficient had been done 
towards forming a practicable channel to enable the docks to 
be opened on the 10th April last, when water was formally 
— into it by Sir Richard Temple, the Governor of 

mbay. 

oon Glover and Co, were the contractors for the 
masonry and excavations; for gates, cranes, and hydraulic 
machinery, Messrs. Sir W. G. Armstrong and Co.; for the 
dredger, Messrs. J. and G. Rennie; and for the hop rs, 
Messrs. John Elder and Co. The work was designed by 
Mr. Thomas Ormiston, consulting engineer to the Bomba 
Port Trust, and carried out under the direction of Mr. G. 
Ormiston, :esident engineer to the trust, Mr. A. J. Bedford 
being his assistant. The number of people employed on the 
works at one time were as many as 7336, men, women, and 
children, 

The estimate of the cost of the works was 6,743,397 ru 
including contingencies and engineering, which, at ls. 9d. to 
the rupee, equals £590,000. 








THE DEPHOSPHORISATION OF PIG IRON. 

On the 7th of June M. Pourcel, manager of the 
Terrenoir Steelworks, and an eminent authority, read a 
paper “On the Dephosphorisation of Iron in the Con- 
verter and other Apparatus,” before the Société de 
l'Industvie Minerale, Paris. is paper possesses much 
value, and we publish a translation for the benefit of 
those interested in the subject, to whom the paper might 
otherwise have remained inaccessible :— 

At the meeting of the Iron and Steel Institute, held at Paris, 
in September, 1878, Messrs. Thomas and Gilchrist, English 
chemists, contributed on the question of the elimination of phos- 
phorus in the Bessemer converter, a paper which, owing to want 
of time, was not read, and which, so to speak, passed by un- 
noticed. Several English and American technical journals, how- 
ever, gave extracts from the paper, but that which made it known 
in France and ai the attention of metallurgists was the 
analysis of it given by M. Gruner to the Société d’Encourage- 
ment at its meeting on the 28th November last. 

After this description of the new process of a wo 
which has recently blished somewhat amplified in the last 
number of the Annales des Mines, I wrote to our respected guide, 
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saying that ‘“‘Like him I believed the chemical problem of 
dephosphorisation in the converter was solved, but that practical 
success did not seem to me yet attained. Dephosphorisation 
could not take place till after decarburisation ; it was therefore 
necessary to continue blowing after the dropping of the fiame, 
and ee dissolve in the m ic bath a somewhat 
1 quantity o' | ahem of iron, the reduction of which by the 
addition of spiegel more or Jess rich had the inconvenience 
of causing discharges from the converter. y opinion was in 
fact that dephosphorisation only commenced when carbonic 
oxide gas was not being intermolecularly generated in 
more than very small quantity within the molten mass, 
and that if M. Tessié du Motay—whose experiments M. 
Gruner had cited—had not been able to dephosphorise in 
a basic magnesian medium and with a basic slag, it was 
because the apparatus he used did not allow of keeping fluid | 
metal containing less than 1} to 2 per cent. of carbon. fn 
forward the carbonic oxide gas, reducing element, ruled the inter- 
molecular chemical reactions, quently tke phosphorus, 
which is only eliminated under a powerful oxidising influence, 
could not in this case become oxidised, or pass into the state of 
[mer mg of iron, and become incorporated with the slag. 
i 





es, it was well known that in the blast furnace, with an 
extra basic slag, there was never any elimination of phosphorus, 
use the operation was conducted in a reducing medium.” 

Thus I wrote on the 13th December last. I referred to the 
theoretic fact which I had pointed out to L’Industrie Minerale 
in May, 1877, on giving an account of the trials of Mr. Lowthian 
Bell, viz.: ‘‘That to the influence of the chemical composition 
of the slag it was necessary to add that of the reducing action 
of the oxide of carbon in every operation where it was wished 
simultaneously to effect per pr uapegacr>ys and complete purifica- 
tion, t.e., to have in a liquid state a mild dephosphorised metal.” 

Silica free, or not altogether neutralised by the multiplicity of 
bases, decomposes phosphate of iron, and liberates phosphoric 
acid, which is decomposed by the iron to form a phosphide of 
iron, even in the absence of carbon or oxide of carbon ; but when 
silica is neutralised, or even altogether absent, py cn an of iron 
at a moderate temperature, and @ fortiori at the temperature of 
the ee operations in which mild liquid metal is pro- 
duced, phosphate of iron is not decomposed, but reduced to the 
state of phosphide, and incorporated with the metal. If, then, 
the phosphorus exists first of all in the state of phosphide of iron, 
it will remain fixed and concentrated in the refined molten 
metal. 
But then, it will be asked, how is it that we can practically 
remove 70 or 80 per cent. of the phosphorus of pig iron without 
appreciably diminishing its proportion of carbon? That is quite 
another affair, to which I will reply hereafter. 

To return to the Thomas and Gilchrist process. As I have 
said, this process, passed by in the month of September last, 
—~ » perfected by new experiments, with considerable 
exultation at the meeting of the Iron and Steel Institute, held in 
London on the 7th, 8th, and 9th May last. I have just sketched 
in a few words the theoretical —- To resume, in order to 
obtain liquid malleable metal from phosphoric pig it is ne greed 

medium—a medium which as regards oxide 


to refine in a neu! 
of iron is neither basic nor acid; to ote a very powerful 


prom: 
oxidising action, and to be able to prolong it until it nullifies the 
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reducing action of the oxide of carbon intermolecularly produced 
by the reciprocal action of the carbide upon the oxide of iron. 
The Siemens-Martin furnace does not fulfil the conditions named, 
nor does the Pernot furnace; the Ponsard forno-convertisseur, 
and especially the Bessemer vessel, are the only kinds of appa- 
ratus which do. 

The experiments of Messrs. Thomas and Gilchrist were made 
in Bessemer converters, both fixed and movable. I shall not 
repeat the history given to the Iron and Steel Institute, but con- 
tent myself with making the penton result appreciated by a 
detailed description of one of the operations which I followed at 
the works of Bolckow, Vaughan, and Co., at Eston, superin- 
tended by Mr. Richards. The vessel used had a basic lining of 
ae baked bricks, manufactured from a rich magnesian 
dolomite + ee with silicate of soda. These bricks were 
composed o' 
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The vessel had a fixed bottom pierced with holes instead of 
movable tuyeres, which they have not yet been able to make with 
the calcareous dolomite that serves for the lining. The usual 
charge of the vessel was eight tons of hematite iron, but for the 
treatment of Cleveland pigs the weight charged did not exceed 
54 or 6 tons at most. the following is the procés verbal of opera- 
tion No. 2 made May 13th, between noon and one o'clock. The 
weight of pigs put in the vessel is about six tons ; it is grey Cleve- 
land iron remelted in the cupola, and contains the following :— 
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With the iron is added 20 per cent., say about 1} tons, of a spongy 
mixture of lime and oxide of iron agglomerated previously in 
pieces a little bigger than a walnut and heated. This reacting 
mixture contains :— 
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When the vessel is turned up a short flame is perceived accom- 
panied by faint sparks giving through the spectroscope all the rays 
of the complete Bessemer spectrum. ‘This flame is due to the 
decomposition of the small quantity of carbonic acid still con- 
tained in the insufficiently calcined re-agent. After a minute and 
a-half the sparks leave the converter compact ; all the rays of the 
spectrum disappear; the pressure of blast is 1°20 per cent. of 
mercury—about 24lb. After seven minutes the yellow ray of the 
sodium appears, and the spectrum is complete thirty seconds 
after. The duration of the first period is thus seven and a-half 
minutes. The second period lasts exactly seven and a-half 
minutes without excessive agitation or violent discharge. It is to 
avoid these that the weight of pigs which the converter will treat 
of ordinary hematite is reduced. The spectrum being reduced to 
the yellow ray after seven and a-half minutes of the second 
period, they blow again for a minute and a-half, and afterwards 
turn down the vessel to take samples, which they at once hammer, 
temper, and break in order to judge, according to the fragility 
and the appearance of the grain, of the quantity of phosphorus 
still contained in the metal. The first sample is brittle with an 
open crystalline grain. It contains phosphorus 0°730 per cent. 
They turn up the converter and blow for about thirty seconds. 
Sample No. 2 taken thereafter is brittle and crystalline; it con- 
tains phosphorus 0°458 per cent. Again they blow for fifteen 
seconds, turn down and take a third sample—still brittle and 
with a crystalline fracture. The metal, sample No. 3, contains 
phosphorus 0°334 per cent. After blowing fifteen seconds more 
the sample still denotes a too phosphoric metal. In tact it con- 
tains, sample No. 4, phosphorus 0°210 per cent. At last further 
blowing for ten seconds finishes the operation. Sample No. 5 
shows a mild metal with a close grain which is considered suffi- 
ciently dephosphorised. The analysis gave phosphorus 0°14 per 
cent. The successive stoppages for the taking of samples occu- 
pied about eighteen minutes. Ten per cent. of spiegel re-melted 
in the cupola, gave on analysis: Manganese, 17 per cent.; 
phosphorus, 0°163 per cent. is added. Hardly have they teemed 
one quarter of the contents of the spiegel ladle, than issuing from 
the throat of the converter is seen a long train of flame accom- 
panied by a large discharge of slag. They stop for a time the 
addition of the manganiferous pig, and have to interrupt the 
teeming twice or thrice before emptying the ladle. The bulk of 
the slag is expelled from the converter. The metal teemed from 
the vessel into the steel ladle continues bubbling for two or three 
minutes ; it also heaves in the ingot moulds. It appeared milder 
and less hot than that of the preceding operation, which on the 
whole ran well. The following was its composition :— 


Sas: 30 wiles owiden) ofa «45°93. copie 
DEED os. on, on! .00 06-1 > 0s, Smputel oc) iise toot eee 
Phosphorus Re ee ee ae ee eS 
MCE Sen ae an. ost os. bn. i 20. 20) epee 
Billo... .. . op <6. a 


To resume, the two main points which I called attention to in 
commencing stand out clearly in studying the different phases of 
the operation just described. 

(1) The neutralisation of the silica arising from the oxidation 
of the silicon of the pig iron by a mixture of lime and oxide of 
iron,* which appears to answer the desired end. (2) The over- 
blowing or prolonged oxidising action which determines the 
scorification of the phosphide of iron. 

The neutralisation of the silica causes the production of a large 
quantity of slag, which occupies in the converter a considerable 
space, and diminishes its useful effect in the proportion of one- 
fourth to one-third. The overblowing increases the proportion 
of peroxide of iron dissolved in the bath of metal, and necessi- 
tates therefore a considerably increased quantity of manganese, 
which ought to be as much as 2 or 3 per cent., progressively 
added, in order to run as little risk as possible of a red-short pro- 
duct. It will be seen in fact that in this operation the overblow- 
ing has not been sufficiently prolonged, because the metal of 
sample No. 5 contains 0°14 per cent. of phosphorus ; and yet it 
is questionable whether the 1°7 per cent. of manganese added 
was enough, for there remains, so to speak, no more than a trace 
of itin the metal run into ingots. I will sum up the resulting 
difficulties :—(1) Successive stoppages for the taking of samples 
to the end of the blow. (2) Uncertainty of sufficient de- 
phosphorisation. (3) The discharges brought about by the addi- 
tion of the spiegel. ‘These are difficulties inherent to the operation 
which will be more or Jess appreciated, according to particular cir- 
cumstances, but which may disappear some day. One fact to be 
observed is that the metal is more phosphoric after than before 
the addition of the spiegel, and yet the phosphorus which that 
iron introduces does not explain an increase of percentage in the 
proportions named.+ It must, therefore, be admitted that a 
portion of the phosphate of iron of the slag is reduced under the 
action of the enormous quantity of carbonic oxide which frees 
itself from the bath and traverses the layer of slag at the moment 
of the addition of the manganiferous pig. This, then, is another 





* This oxide of iron is Blue Billy, or the residue of pyrites, rich in 
iron, and containing only 4 or 5 per cert. of silica, and y, per cent. of 
sulphur. 

t By simple calculation it will be seen that the addition of 10 per cent. 
¢. spiegel with 0°165 phosphorus gives a metal with about 0°15 phos- 
phorus 





proof that you must reduce to a minimum the release of the 
carbonic oxide in the bath of molten metal to make the oxidising 
action dominant in order that the phosphorus may pass away and 
remain in the slag; and if the phosphorus were therein incor- 
porated-in the state of phosphate of lime, it is evident that this 
phenomenon of instantaneous reduction would not be effected. 

The accompanying drawing, which Mr. Richards exhibited to 
the meeting in London, was made to show at a glance the 
different phases of the operation—the departure of the three 
bodies—carbon, silicon, and phosphorus. The upright scale 
shows the percentages, and the horizontal one the time, minute 
by minute, during which the blast is admitted to the converter. 
The silicon goes first. The curve which marks its decrease in the 
metal cuts the bottom line, perhaps, before the end of the ordi- 
nary operation. As tothe carbon, its percentage does not decrease 
until the silicon is below 1 per cent. The point P marks the 
beginning of the second period—that where the flame appears at 
the throat of the vessel—and the curve which indicates its 
decrease remains certainly asymptote to the bottom line. In 
fact, one cannot completely burn out the carbon ; the flame pales 
but continues, and analysis reveals always, in over-refined metal, 
the presence of 0°08 to 0°10 per cent. of carbon. The line which 
shows the departure of the phosphorus is represented by astraight 
line as far as the point P, corresponding to the presence of about 
0°2 per cent. silicon, and 0°5 to 0°6 per cent. of carbon. On 
leaving P the curve of decrease of the phosphorus descends 
rapidly towards the bottom line, which practically it should, 
perhaps, never cut. (See note at end.) 

Thus at the instant of the disappearance of the spectra, which 
marks the ends of an ordinary blow, the phosphorus hardly 
begins to leave the metal, and its departure, which is effected 
during the overblow, ought to correspond with an enriching of 
the slag in oxide of iron if the phosphorus incorporates itself 
therein in the state of phosphate of iron. This is in effect 
proved by the following analyses of slags taken during the first 
operation I witnessed at Eston. The percentages of oxide of 
iron corresponding to 1 min. 45 sec., 2 min. 30 sec., and 
2 min. 50 sec. of overblowing are respectively :— 

Protoxide of iron... .. .. 7°83 .. .. 100 .. .. 1237 

Peroxide of iron .. .. .. 37250 .. .. 4°46 56 
The metal, after 1 min. 45 sec. of overblow, contained phos- 
phorus 0°597; after 2 min. 50 sec. of overblow, contained phos- 
phorus 07142. In every case these percentages of iron in the 
slag are comparatively low, and denote a waste that is not exces- 
sive, which I have proved not to exceed 18 percent. But a 
comparison @ priori cannot be established from that, although 
the weight of the silica was known in advance, seeing that a 
large quantity of oxide of iron is mechanically blown out of the 
converter durinz the last minutes of the operation. This is indi- 
cated by the reddish smoke which emanates in great abundance 
from the converter during the overblow. It would be instructive 
to analyse this smoke, which certainly ought to carry off the 
bulk, perhaps, of the phosphate of iron formed, as happens in 
the Howson puddling furnace. However that may be, and 
although my opinion is in direct contradiction to the assertions 
made at the sitting on the 5th April of the Industrie Minerale, 
I will repeat what I said at the London meeting, viz.:—‘‘ That 
the lime after having performed its function of neutralising base 
in the first period of the operation in order to preserve the lining 
from all corroding action on the part of the silica, pars only a 
passive réle in the period of the overblow. Phosphate of lime 
is an absolutely infusible body, the formation of which it would 
seem that no affinity here will provoke, whether the lime be free 
or combined with silica. The phosphide of iron becomes oxi- 
dised, passes to the state of phosphate of iron, and may after- 
wards combine with the silicate of iron and of lime previously 
formed, to produce a double salt. All that is possible, but in 
whatsoever medium you work, and howsoever low in silica the 
slag may be, even supposing it absent, it is always under the 
action of a powerful oxidation, and when the carbon is reduced 
to a minimum that the phosphide of iron becomes embodied in 
the slag. Consequently the period of overblowing is and will 
remain the characteristic of the method of dephosphorisation in 
the Bessemer converter. As a consequence it may be foreseen 
that with the Pernot-Martin or Siemens-Martin furnaces, in 
which there is not the powerful refining action of the overblow, 
despite the basic covering of the bottom, identical with that of 
the Bessemer converter, we shall never be able to accomplish the 
dephosphorisation of mild metal in a practical fashion.” 

r come now to the objection which has been raised by Mons. 
Gruner, and which comes naturally to the mind in the face of 
the affirmation that the phosphide of iron does not become em- 
bodied in the slag until the carbon is reduced to a minimum. 
* How is it that Mr. Lowthian Bell, at Clarence, and Dr. 
Bender, at the Krupp Works, have dephosphorised iron with- 
out diminishing its percentage of carbon?’ It will satisfy me to 
recall what numerous analyses have proved in the operation of 
refining, viz., that the phosphorus disappears in direct propor- 
tion with the silicon.* Thus, when iron rich in silicon and 
phosphorus is submitted to the purifying action of the refinery, 
the passage of the phosphide of iron into the slag is going on as 
long as the silicon burns, that is to say, while the carbon is not 
burning or producing intermoleculary carbonic oxide gas. If the 
silicon is high in comparison with the carbon and phosphorus, 
and if the medium in which you work does not furnish free 
silica, but furnishes on the contrary an excess of oxide of iron to 
neutralise the silica from the silicon of the pig iron, the 
bulk of the phosphide of iron will become incorporated 
with the slag. These reactions have been utilised in a kind 
of Danks furnace by Mr. Bell, and in the Pernot furnace 
by Dr. Bender. The Danks furnace used by Mr. Bell had 
a lining of oxide of iron over the lower half of its periphery ; the 

ig iron, which was charged fluid with a certain proportion of 

lue Billy, was submitted during ten minutes to arocking motion 
equal to about a half revolution of the apparatus, and the mix- 
ture of the pig iron with the Blue Billy was facilitated in the 
oscillation by ridge-shaped projections in the interior of the 
furnace, which divided so to speak the vessel into two compart- 
ments. The characteristic of the operation was the point which 
limited its duration ; they stopped on the appearance of the blue 
flakes of flame from the oxide of carbon which announced that, 
the silicon being reduced to a minimum, the carbon is com- 
mencing to burn by intermolecular reaction. By prolonging the 
operation the phosphate of iron in the slag is reduced, and the 
Pp osphorus re-enters the metal. Mr. Lowthian Bell is able*by 

is method to reduce the percentage of phosphorus to 0°2 and 
03 per cent. from Cleveland iron containing on the average 
phosphorus 1°5 per cent., and silicon 2°8 per cent. If he had more 
considered the relative proportion of silicon and phosphorus, and 
operated upon pig iron containing more silicon, he would without 
ae have been able to further reduce the percentage of phos- 
phorus. 4 

Dr. Bender and one of his colleagues, whose name I regret 
I do not know, have established at Essen a system of 
purification upon the same principles as those of Mr. Bell’s 
method. They use a Pernot-Martin furnace with iron walls 
and bottom covered, it is said, with rich and manganiferous 
oxide of iron, the iron is charged fluid, and the end of the 
operation is determined Ly the appearance of the first bubbles 
of oxide of carbon. The phenomen is therefore very cha- 
racteristic ; from the time that the silicon is no longer in suffi- 
cient quantity to hinder the intermolecular combustion of the 
carbon, oxidation goes on with the carbon, there is a liberation of 
the oxide of carbon and partial reduction of the phosphate of 
iron formed, because the oxidising influence is no longer absolutely 
dominant. But Mr. Krupp, in order to establish a difference 
between the Essen process and Mr. Bell’s, has chosen to say in 
his patent that the manganese plays a preponderant part in the 


"* Report of the sitting of the 5th May, 1877, at the Industrie Minerale, 
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purifying method of Dr. Bender, The reasons he gives for it, 
Caren do not seem to be sufficiently justified. The process of 
purification ‘‘ should be practised upon manganiferous pigs, and 
the function of the manganese would be to yield a phosphate of 
protoxide, a fixed compound, the generation of which facilitates 
the departure of the horus.” As a matter of fact the 
phosphate of protoxide of manganese is more fixed than its 
correspondent of iron ; it‘only transforms itself in part into phos- 
phide under the action of oxide of carbon at the highest temper- 
atures; but in order to count upon its tixedness it is necessary 
that silica be entirely absent. ‘This position is not possible in a 
commercially practical way, and a lois composed of iron ore, 
even of the richest kind, always contains enough silica to displace 
the phosphoric acid from its combination with protoxide of man- 
ganese, and finally to re-establish the reactions of Mr. Bell’s 
system.* However that may be, the favourable part which the 
silica plays in the dephosphorisation of pig iron does not seem up 
to the present to have received sufficient light, if even it has 
been appreciated by the metallurgists who are occupied in this 
interesting question. 

The moral to this paper is easy to perceive :—The dephos- 
am of iron in the converter is an accomplished scientific 
act. 

By attentively studying the chemical phenomena which take 
lace in this operation, we shall be able to overcome the practical 
Fithiculties of its commercial application.t But these difficulties 
will not everywhere be of the same nature as they are to-day in 
the Bessemer process; they will be local as they are in the 
manufacture of iron, and advantage will dwell with those who 
have at their disposal the least phosphoric ores, 

Note.—The curve traced in dotted lines on the drawing, which 
I have called ‘‘ probable line of phosphorus,” is the expression of 
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a personal opinion which has not been verified, but which rests 
upon facts observed in the dephosphorisation of pigs by the two 
methods I have described. 





INSTITUTION OF MECHANICAL ENGINEERS. 

THE summer meeting of the Institution of Mechanical Engi- 
neers commenced in Glasgow on Tuesday in the Corporation 
Galleries. The members were received by the Hon. W. Collins, 
Lord Provost, and by the President of the Institution of Engi- 
neers and Shipbuilders of Scotland, at whose invitation the 
meeting was held in Glasgow. The Lord Provost occupied the 
chair at the commencement of the proceedings, and in addressing 
the members said that it afforded him sincere pleasure, as repre- 
senting the Corporation of Glasgow, to extend to the members 
a very hearty welcome on the occasion of their third visit to 
Glasgow. Perhaps, he said, there is no city in the kingdom that 
owes more of its commercial and industrial development to the 
progress of the mechanical arts than the city of Glasgow, and 
therefore we cannot but feel the deepest interest in the work of 
your present congress. It is also natural for us to reflect with some 
degree of pleasure, if not even of pride, that the first movement inthe 
recent development of these arts owed its origin to this city. For 
more than a century ago a distinguish:1 professor in our 
ancient University, Dr. Black, in promulgating the theory of the 
origin of heat, with the precise measurement of its value, gave 
data to the immortal Watt, who also was connected with our 
University, and who was thereby enabled to give correct dimen- 
sions to the various parts of his newly-invented steam engine. 
We cannot also forget that it was on our own noble Clyde that 
the first steam vessel, named the Comet, was built by Mr. Henry 
Bell in the year 1812; and it was also in the neighbourhood of 
the city, on one of our canals, that the first iron vessel was started 
in the year 1818. The application of James Watt’s steam engine 
to the propelling of iron-built vessels has now become one 
of the greatest, if not the greatest, of our industries, 
It would, of course, be impossible for me even to name the 
endless variety and numberless applications which you, gentle- 
men, who make mechanical science your study, have brought to 
bear in facilitating production and lessening labour, and in raising 
our country in mechanical arts to the foremost place in the world’s 
history. earnestly hope that we, as a nation, may long enjoy 
the honourable position of supremacy you have earned for us. 

Mr. Rosrnson, the president of the Institution, said, before the 
Lord Provost left the chair, he had on behalf of the Institution 
to thank him and those associated with him in the Corporation of 
Glasgow for their great kindness in enabling the association to 
meet in these rooms. After some further remarks, he read the 
following address :— 


CHEAP INTERNAL TRANSPORT. 


I may in my address to-day be allowed perhaps to refer to a 
passage in the address which I had the honour to deliver to the 
members of this Institution at the opening of our meeting in Paris 
last summer. Referring to the objects sought to be obtained by 
various classes of engineers, I ventured to describe one of them as 
commercial engineering, and I explained the application of this 
term as ‘“‘ the creation of appliances for the transport of original 
prederts to the workshops of the manufacturer, and again to the 

omes of the consumer.” No one in this assembly will doubt tha 
railways, as affording the means of cheap transport in this 
country, played a most important part in creating that 
enormous development of manufacturing industry and com- 
mercial activity which signalised the years following the 
establishment of this method of transport in Great Britain. 
Let us contemplate the immense amount of material con- 
veyed on railways between Liverpool and Manchester, Hull 
and Leeds, the mines of the north and London, and 
between the agricultural districts of every county of the 
three kingdoms and the nearer or more remote centres of 
industry, and ask ourselves whether, even descending to the 
small but socially very important article of milk, it would 
have been in the remotest degree possible to convey such 
mountains and rivers of produce to and from these localities by 
any other means of transit than that afforded by our railways. 
If, in reply to this question, we answer in the negative, the 
corollary must, I think, immediately present itself that to this 
cheap mode of conveyance our recent prosperity is, as I have 
said, to a large extent due. During the last twelve months 
we have, I suppose, passed through an almost unexampled 
period of commercial and agricultural depression, and it seems, 
therefore, reasonable that we should look everywhere for means, 


* It is needless to point out that the Krupp patent taken literally could 
have a use more than limited. 


+ The reintegration within the metal of a portion of the phosphide of 
iron contained in the at the moment the spiegel is added ought to be 

ised as an established fact. I have proved it in the metal of the 
two blows witnessed at Eston. Hence it would appear difficult to pro- 
duce practically from the pigs of Cleveland, or similar irons, a metal con 
taining less than 0-2 per cent. of phosphorus. 
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if not entirely to remove, at least to palliate the effects of 
this disastrous state of things; and, in looking, we shall 
not unnaturally address ourselves to that section of the community 
whose ingenuity is exhibited in the works of our Watts, our 
Stephensons, our Smeatons, our Brindleys, and our Brunels, 
together with many others who are fortunately still amongst us, 
and ascertain whether by their aid we may not take a similar 
step in advance, and thus, by a still wider extension of the means 
of cheap communication, facilitate a return to a more prosperous 
state of things. It seems to me that by some effort of this kind 
we may hope to promote a cheaper first cost of our products to 
the extent to which such cheapening is capable of being effected 
by a scientific and material method of dealing with the question, 
leaving on one side, in such a meeting as the present, those politico- 
ical questions, cn the solution of which the fulfilment of 
the objects we have in view will nodoubt very materially depend. 
Many of us, and I suppose most of the older ones amongst us, 
will probably have arrived at the conclusion that a much greater 
extension of the railway oye as ameans of making commercial 
rofit is not to be expected, and therefore if our more thinly popu- 
ated districts are to be placed in more easy and more advan- 
tageous communication with those localities to which they must 
look for a profitable outlet for their commodities, and a more 
economical supply of their material wants, they must hope for the 
srovision of cheaper methods of creating and maintaining those re- 
[ations than those which have been adopted by more mage re- 
ions, Efforts in this direction have been, and are still being, made 
= the construction of cheap narrow gauge railways for country 
places, and by the adoption in towns of systems of tramways, 
the latter rendered necessary not by the sparseness of the popu- 
lation, but by the obligations imposed by fr t stoppages, and 
the difficulties of carrying on ordinary railway traffic in our 
crowded thoroughfares. In reference to the first of these neces- 
sities, it would seem possible to utilise, as in the case of the 
Mont Cenis mountain line, the sides of the existing roads. These 
frequently present considerable spaces not required for the pre- 
sent traffic; and in other places the road boundaries are so 
cumbrous that the area they occupy would in many instances 
afford room for a narrow gauge railway bounded by a fence 
of iron. ‘The question immediately arises, at whose expense such 
railways are to be laid down and worked ; and I would suggest 
in oly, that we must look to the counties in which such roads 
are to a established, to the landowners whose property would 
thereby become more valuable, and possibly to trusts, corre- 
sponding to our old turnpike trusts, which, with the assistance to 
which I have alluded, and with loans of money at low rates 
from the Government, ment construct such railways, and 
reimburse themselves either by tolls authorised at the creation of 
the trust, or by an assessment of rates over the district benefitted. 
In this connection, the fact must not be lost sight of that by the 
abolition of turnpike trusts not only are the roads themselves 
deteriorating enormously in condition, but those green and unused 
sides, to which I have above alluded, are fast agpantin under 
the grasping hand of the adjacent proprietors and occupiers. It 
seems then that not only do the necessities arising out of our pre- 
sent trade depression, but also the accidents of our highway legis- 
lation, point out the present as the time peculiarly fitted for the 
step in advance which has been indicated. Consideration must 
now be directed to the engineering part of the subject; and 
on this point I would rather attempt to throw out sug- 
gestions for reflection and solution by more experienced and 
wiser heads, than profound theories which would be, by the 
circumstance of the present occasion, placed beyond the region 
of discussion. The first engineering question would naturally be 
the roadway ; and on this pee e two elements of first cost 
and efficiency would probably present the usual occasion of con- 
flict between the engineering and the commercial sides. But it 
must be borne in mind that the whole beneficial result would 
depend in a large measure on the difference between the 
cost of traction on the new road as compared with that on 
the existing roads, and to this the consideration of first 
cost ought to a certain extent to be subordinated. It may be 
assumed as a recognised fact that the frictional resistance to a 
train on an ordinary railway is about 8 lb. to 12]b. per ton of the 
gross load, varying slightly according to speed, while this resist- 
ance on the best form of tram-rail is at least 15 1b. per ton, and 
rises to 221b., 261b., 401b., and even to 451b., according to the 
form of rail employed and the condition of the road; and it 
seems to follow that, for all iron roads formed alongside the 
common roads, where crossing of the rails by ordinary 
vehicles need only be provided for at considerable intervals, 
the common rail form, and not the tram form, should be adopted. 
With regard to the power to be used for haulage on these light 
railways, it would be necessary to take into account the special 
circumstances of the line and neighbourhood before deciding this 
point. Where the traffic was likely to be considerable, and fairly 
continuous, while, as respects the road, the curves were not too 
sharp nor the gradients too severe, steam traction might be 
advantageously employed, as it has been stated that wherever a 
tram or railway is fairly level and tolerably free from curves, a 
load which would require two horses to draw it could always 
more economically worked oy steam-power than 7 horse- 
power, in the proportion of 6d. to 8d. per mile; while in all 
cases where one horse could draw the load traction by horse- 
power would be cheaper than by steam-power. Upon 
such railways as have been referred to, and where steep 
gradients occur, it seems probable that horse traction would be 
more economical than that of steam, inasmuch as horses, for the 
purpose of starting loads and drawing them up sharp gradients, 
are able to develope considerably higher power than that nomi- 
nally attributed to them, and recover from these short efforts by 
more easy traction on the levels and the comparative rest on 
descending gradients, while it is evident that an engine must 
have a power equal to the maximum effect required, and there- 
fore possess a tractive force and a corresponding weight during 
the whole course of its journey, when, in fact, the necessity for 
its full development may exist only for a very small proportion 
of that journey. In thus anion to attain the object I have 
indicated in this address, i.¢c., the further profitable development 
of our industries by cheapening the cost of transport, there 
would arise other collateral advantages not to be despised 
in the present depressed condition of our countrys For these 
undertakings a very considerable supply of capital would be 
required, and to that extent the plethora now existing would be 
abated; and this not by investments in foreign countries, and 
for purposes perhaps neither reproductive nor remunerative, 
but in our own country, and for an object in the highest degree 
reproductive, and, if not directly, at all events indirectly, 
remunerative. Another advantage, and one which no doubt 
would be highly appreciated by the present assembly, would be 
the demand for a gage: talent and for engineering materials 
and labour, the lack of which we so acutely feel at the present 
time. The establishment of such communications would also 
cheapen supplies to the consumer, and bring a larger demand for 
his products to the producer, and thus tend, by a more pros- 
perous interchange of commodities, to give a much-needed 
impulse to the general trade of the country, This, it appears 
to me, is one of the objects to which the energies and 
abilities of the members of two such institutions as those 
I have the honour of addressing may properly, profitably, 
and I may even add, patriotically, be directed; and i am sure we 
shall all rejoice if one of the outcomes of our present meeting in 
this great centre of industrial, mining, and commercial enterprise 
should be the early adoption of any measures within the province 
of our several professions, which would have the effect of removing 
any of the clouds which now obscure the atmosphere of our 
prosperity, and would help to restore some of those rays of 
8 ne in which we have heretofore disported ourselves, and to 
which we have unfortunately for now so long a time been strangers. 
It now becomes my pleasant task to call for the recognition by 











the meeting of the various hospitalities and intellectual treats 
which have been provided for us by our friends in this metropolis 
of Scottish activity through the intervention of our local com- 
mittee and of our indefatigable local secretary, Mr. Millar ; and 
I am sure the meeting will, without further reference to the 
honour which has been done to our Institution by the invitation 
to visit Glasgow, promoted by the Institution of Engineers and 
Shipbuilders in Scotland, accord to that Institution and all our 
friends here our most sincere thanks for this graceful method of 
showing the sympathy and confraternity entertained for their 
English allies on this auspicious occasion. 








THE PNEUMATIC MARINE GOVERNOR.* 
By Mr. D. J. Duntop, of Port Glasgow. 


ALL who are familiar with the work done by the marine engine 
and the circumstances under which it is performed will admit 
that there is no class of machinery ex to the same variations 
of load as are steam engines when driving screw steamers at sea 
in heavy weather. In such cases the efforts they should exert in 
their cylinders, so as to maintain an uniform number of revolu- 
tions of the shafting, range in a few seconds, as the vessel pitches, 
from the full power the engines are capable of developing down 
to that which is sufficient to overcome the friction of the movin; 

3 the former being required when the propeller is cove 

the water, the latter when it is revolving in the air. Under 
these circumstances there is no class of machinery which requires 
a more efficient governor or s -controller than the screw 
engine ; especially when we consider that to the simple damage to 
parts of the engine which may be the result of excessive and 
unnatural strains produced by very ay accelerated speed or 
‘‘racing,” must be added the risks to life and property which 
must accompany a break-down at sea in heavy weather, when it 
may be said that the engines in a steamer are most needed. But 
even in the absence of direct damage there must still remain the 
extra wear and tear of the machinery and the extra coal con- 
sumption for which there is no return, where engines, through 
being inefficiently regulated, are allowed to run at an accele- 
rated speed ; and thus draw steam from the boiler, only to churn 
up the water in which the propeller is partially immersed, or to 
keep it revolving needlessly in the air. Before the compound 
engine became universally adopted for marine purposes, and 
while the common condensing engine was the type of sea-going 
engine, Silver’s governors and others of the same class— 
whieh derive their power of controlling the acceleration of the 
engine from that acceleration itself—did good service; as the 
simple ecg of the throttle valve, which sto the supply of 
steam from the boilers to the cylinders, was sufficient to keep the 
number of revolutions fairly uniform under a reduced load and 
smaller admission of steam, But that which was sufficient in the 
case of the common engine will not give the same sati factory 
results when applied to the compound engine ; because, in addi- 
tion to the power which in the former case produces the accele- 
ration, and so gives motion to the commun class of governor, we 
age S ee latter case to use up ae ae which the steam yore 

ined in the passages, receiver, &c., of the engine possesses, ani 
which must be exerted in the low-pressure cylinder before it is 
exhausted into the condenser. In view of these conditions it 
would ap} that any instrument which will efficiently prevent 
compound engines from ing must possess independent action, 
and the power of anticipating by its movements the racing of 
the main engines ; so that sufficient time may elapse between the 
movement of the governor and the racing of the machinery to 
enable the steam in the receiver, &c., to be so far worked up 
that the engines may be kept in control by the steam admission 
alone. Such a power is obtainable from the wave level at the 
stern of the ship ; and it was in the hope of utilising in a governor 
the pr repr ted by the varying heads of water at the 
after part of the vessel, as the stern rises or falls in the sea, that 
the author made the experiments which resulted in the produc- 
tion of the pneumatic governor now to be described. 

The drawings represent the different parts of the apparatus. 
Fig. 1 is an air chamber, placed where most convenient, in the 

















after part of the vessel if a screw steamer, or alongside the 
paddles if a peas steamer. By opening the sea cock B, the inside 
of the chamber will be put in communication with the sea, and 
the air it contains compressed to the pressure due to the height of 
the water outside. By means of the air pipe H, which leads from 
the top of the chamber A through the screw shaft tunnel into the 
engine-room, this pressure is transmitted to the apparatus repre- 
sented by Fig. 2. This has its lower ae A made perfectly air- 
tight by the india-rubber diaphr: , which is securely bolted 
between the flanges of the parts A and B. In the upper ag is 
placed the spring E, which can be compressed or relieved by the 
adjusting nut F to suit the water the vessel is drawing. en 
the air vessel, pipes, &c., have been filled with air, by means of 

in cock . Fig. 1—which should always be left open when 
the governor is not in use—and when the sea cock B is 
opened, the spring in Fig. 2 is compressed to a point which 
represents a certain head of water; and it remain at 
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that point as long as the stern of the vessel preserves an uni- 
form draught, or in other words, as long as the screw propeller re- 
mains immersed at an uniform depth. But as the propeller emerges 
from the sea, and the engines co uently have less work 
to perform, the ——— decreases in the air chambers, pipes, 
&c., the india-rubber diaphragm C in Fig. 2 is forced down by 
the spring E, and the steam valve acted upon through the con- 
a link K—the length of which is adjustable through a right- 
and-left hand nut in the centre—and the lever T, which may be 
placed direct upon the throttle valve. Fig. 3 shows a general 
arrangement of the parts of the governor on board ship; the air 
vessel and sea cock are marked Fig. 1, H is the air pipe passing 
through the screw shaft tunnel and connecting it with the 
“0g and the governor itself in the engine-room is marked 
ig. 2. 
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The governor may be saviied to work either the common 
throttle valve, or the equilibrium valve of the largest engines, 
there being no practical limit to the power it may be made to 
exert. It is the only governor which is not dependent upon an 
accelerated speed of the engines for its action, its power being 
derived from the head of water in which the propeller is im- 
mersed. The admission of steam to the engines is regulated 
directly by the amount of work the engines are called upon to 
perform, through the ever-varying immersion of the propeller, 
caused by the pitching of the vessel in heavy weather ; for the 
movement of the steam valve lever in the engine-room is simul- 
taneous with any variation in draught of water at the stern of the 
a and it is this variation which causes the change in the work 
to be performed. e power of anticipating the racing of the 
engines which the governor s lies in the provision which 
is made through the adjusting nut F—Fig. 2—for closing the 
throttle valve earlier or later as may be required. For example, 
if after the governor is connected the engines still continue to 


Fic. 3 





race, it is because the steam has not been early enough cut off. 
Then by screwing down the spring a little, the diaphragm will be 
forced down to the bottom sooner than it was before, when the 
spring was less compressed ; and the steam will thus be shut off 
from the engines when a smaller surface of the propeller is out of 
the water. Thus all that is necessary, after connecting the 
governor, is for an attendant to relieve or compress the spring 
until sufficient regularity of engine speed is obtained. 

Not the least recommendation of the governor is that it cannot 
get out of order unless through the destruction of the india-rubber 

ia) = and these have been known to last for seven years, 
so that for this time the governors may be said to work without 
any outlay for maintenance or repair. 

A paper on the ‘‘Velometer” governor for marine and 
stationary engines, by Mr. F. W. rham, was communicated 
through Mr. John Penn. The substance of this paper and a 
fully illustrated account of the governor and its performance was 
given in THE ENGINEER, 13th September, 1878. 


Mr. D. J. Dunlop’s paper upon the ‘Pneumatic Marine 
Governor,” and Mr. Durham’s upon the ‘ Velometer,” the 
former of which we print in extenso, were first read consecu- 
tively, but did not receive as lengthened a discussion as might 
have been expected, considering the importance of the subject, 
and its appropriateness to a locality like Glasgow, where there are 
so many to interest themselves in the efficient and safe 
governing of marine engines, and the consequent freedom 

m the danger of racing of the propeller when exposed to 
the action of heavy seas. Mr. E, A, Cowpzr e some 
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remarks with regard to the interval of 


time which elapsed 
before Mr. Dunlop’s governor would act in reducing the speed | 
of the engines, but from some experiments which Mr. Dunlop 


made with a view to estimate what this interval really 
was, he found it to be so small as to be scarcely appre- 
ciable. Mr. Dun.op also mentioned that up to the present 
time 107 vessels had been fitted with this form of governor, 
and that the duration of the india-rubber diaphragm was | 
about seven years. In the discussion a comparison was | 
drawn between Mr. Dunlop’s and Mr. Durham’s governors, 
and although the latter has been very extensively adopted, 


both in the ships of the mercantile marine and also in her | b 


Majesty’s 4 407 having been up to the present time made | 
and fitted, still the preponderance of favour was decidedly in 
favour of Mr. Dunlop’s, principally in censequence of its pos- 
sessing greater simplicity and fewer working parts, which are 
liable to become deranged on board ship, and also owing to its 
prime cost being much less. 

Mr. Durham’s governor can also be applied to the regulation of 
the speed of stationary engines, and in that capacity it has | 
recently been reduced by the inventor. 








ON THE MAINTENANCE OF CONSTANT 
PRESSURE IN WATER SERVICE PIPES.* | 
By Mr. Srerren ALLEY. 


THE experience of waterworks’ engineers after many years’ 
trials and experiments, all tends to prove that with proper man- | 
agement it is possible to maintain a constant supply of water | 
with as much economy as can be obtained by an intermittent | 
supply. The objections to an intermittent supply are manifold; | 
but the most serious is perhaps the fact that the unwholesome 

ases which arise from water-closets and other sources are apt to 
- forced by the atmospheric pressure into the water mains when 
the water is shut off, and consequently the water afterwards sup- 
slied is contaminated by these gases. It has been proved at 

anchester that a constant service, if combined with a regular | 
and well-organised system of house-to-house inspection of taps 
and fittings, may be maintained with a saving in the consumption 
of water, as compared with an intermittent supply. But a con- 
stant service, without some means of regulating the pressure to 
meet the varying consumption at different hours of the day, will, 
unless the pipes and fittings are in thorough repair, be more 
wasteful through leakage than an intermittent supply. With an 
intermittent supply the pressure is in the pipes 7 when the 
consumption is greatest ; while with a constant supply the pres- 
sure rises to the maximum when the consumption is least, thus 
straining unnecessarily the pipes and fittings. The maintaining 
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| district controlled by one of these meters, the night inspectors 


| pipe, each family having a water-closet and a water-tap. 


| station, is connected to the outlet side of each sluice valve by | 


| or diminishes, and thus to equalise it to suit the 
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| he cannot control districts at a distance from him, the friction 
of the pipes being sufficient to disarrange his calculation; and 
a sudden draught of water in a district at a distance, where in 
all probability the pipes are small, would not be indicated at the 
station for a considerable time after the necessity for increasin 

the pressure arose. In cases of fire this has been most detri- 
men If a fire occurs while the sluices are partly closed, there 
is a scarcity of water, and consequently an unnecessary destruc- 
tion of property. To provide inst ti 'y it is the 


of these in an efficient state so as to prevent leakage has of late 
years been a matter of serious consideration to waterworks 
engineers. Mr. Deacon, of Liverpool, has done much towards 
this end by the introduction of his meter, which registers arto- 
matically the consumption of water during each hour of the 
twenty-four. When an undue consumption is indicated in a 


test the service pipes in that district by applying the ear to the 
top of a turnkey resting on the service pipe, by which means | 8 g 
they hear if water is passing the tap. If water is passing, the | practice to keep the supply passing through the main sluices in 
night inspector reports it, and the fittings in the houses supplied | excess of that actually required for consumption. But this has 
y these service pipes are examined by the day inspector, and, | its objections, as when the legitimate consumption is small, the 
when found defective, are removed or repaired. In Glasgow the | pressure gathers far above that requisite, and causes the weaker 
Deacon waste-detecting meter has been introduced with con- | fittings to give way, consequently increasing the waste of water. 
siderable success, and great energy has been displayed by the | It is impossible to detect this waste except by a house-to-house 
engineer, Mr. Gale, and his assistants in introducing a proper | inspection when the ay md is highest, say between the hours of 
survey of household water fittings ; but the difficulties that beset | twelve at night and five in the morning, which is impracticable. 
waterworks engineers while carrying out a house-to-house | Fittings of all kinds often leak seriously at night, when the pres- 
inspection are much greater in Scotland than in England. In | sure is heavy, but appear perfectly tight in the day time, when 
England most of the houses are occupied by one tenant, and | the pressure is light. 
consequently have a separate service pipe ; while the dwellings of | e importance of economising water supply is daily bert cor 
the working classes have in general no water-closets, and are | more apparent. In — cities the aa is carefully considered, 
supplied from a single tap. In Scotland, on the other hand, the | because the water supply is generally under the control of an engi- 
majority of the population reside in flats ; and as many as twelve | neer of were who takes every care to prevent undue waste; and 
to fifteen families may be supplied with water from one service | who has at his disposal a large and experienced staff of assistants 
One of | and inspectors. In small villages the case is different; the tax- 
the chief sources of waste is undoubtedly leakage through service | paying population being less numerous, the burden of such 
pipes and fittings, and such leakage is both produced and aggra- | officials cannot well be borne. The natural result is that the 
vated by undue pressure. Some apparatus for regulating this pres- | water fittings, from want of proper attention and inspection, get 
sure is therefore very desirable. The system at present adopted | into a state of disrepair, and the waste of water is enormous. To 
by engineers for this purpose is generally defective, as it gives | allow for such waste, engineers in designing such a water supply 
no means of regulating a varying inlet pressure in such a way as | put in much larger mains and reservoirs than would be n 
to maintain a steady outlet pressure with a varying outlet con- i the consumption could be economised; and consequently small 
sumption. This method is an arrangement of sluice valves, | communities—which can ill afford a large outlay—are compell 
which is carried on in the following manner. | to spend more money than would be needed if means were 
A pressure station is established, usually at a convenient situa- | — to control the pressure, so as to give ser | the supply 
tion near the trunk main, where it enters the town. If the town | sufficient for the legitimate requirements of the population. 
is large and of varying levels, two or more branches are connected | _'The foregoing remarks lead to the following conclusions :—(1) 
to the trunk main, each branch being provided with asluice valve. | The ordinary screw-down or sluice valves in general use, for 
The town is then divided into zones, regu the levels, one | reducing the pressure on mains or service pipes, are defective, 
branch being led to the highest district, and the others to the | inasmuch as they do not prevent the outlet pressure from rising on 
lower districts. pressure gauge, placed inside the pressure | any increase of inlet pressure, or from falling and rising on any 
increase or decrease of the consumption of water. (2) _ 
sudden draught, such as the opening of a few hydrants, will 





means of a small =. The attendant, whose duty it is to watc 
these gauges and keep a register of the pressure at various hours, luce the pressure in an entire district at the time when the 
to open and shut the valves as the pressure increases | pressure may be most needed. This necessitates a much greater 
uirements of | maximum pressure being maintained on the mains than is neces- 
consumption at the various hours, night and day. In cities like | sary for the legitimate supply of the district. (3) Increase of 
Glasgow it is impossible for the attendant at the station to control | pressure entails increase of leakage, by forcing water through 
the pressure over such a |: area. He may, with care and con- | defective joints in the mains and service pipes, and also i Pin 
siderable bodily exertion, keep the pressure in the trunk main | ducing defects through the increased in on the joints. (4) In 
immediately behind the controlling sluices somewhat regular; but | the case of domestic supply, if a valve or stop-cock becomes 
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defective, or is unnecessarily left open for a given time, a much 
larger quantity of water will run to waste oe the higher than 
the lower pressure. (5) It is desirable that water supply should 
be so controlled that the pressure at all the levels of a city or dis- 
trict should be equal to its requirements, and this pressure should 
remain the same under a varying inlet supply and outlet consump- 
tion, These requirements are met by the controlling valves about to 
be described, which are the invention of Mr. William Foulis, 
M. Inst. M.E., who has been so successful in colenn a governor 
for regulating the pressure of The benefit o' sal acting 
regulators or reducing valves has long been felt in the case of gas. 
At one time screw-down or slide valves were used, which were 
opened or shut as the consumption increased or diminished. 

eighted governors are now in common use, which maintain a 
constant outlet ap neged under all variations of consumption. 

The action of the water governors about to be described is 
analogous to that of gas —— If, for example, the pres- 
sure on a supply main be 100 Ib. per square inch, and it is desired 
to give a pressure of 401b. on the inch in a certain district, the 
governor, being once loaded to 40 lb., will maintain this pressure 
constant, although the inlet pressure varies, or although the con- 
pe falls to zero, or although it increases to an extent short 
of the utmost which the inlet pipe is capable of supplying. 

a ee have been suggested for valves to po doen FR this 
end. ese generally consist of valves balanced so as to be 
independent of the inlet pressure, the outlet pressure being con- 
trolied by weights applied to the valves, either direct or through 
the medium of a lever. The impracticability of such arrange- 
ments, unless in valves of oa size, will be evident if the 
amount of weight necessary to alter the pressure on a valve of 
even moderate size is considered. A 12in. valve, for example, 
has an area of 113 square inches; hence, in order to vary the 
pressure to the extent of even 10 lb. per square inch it would 
require the addition of 1130 lb., or over 10 cwt. It has also 
frequently been s' to work regulator valves by a head of 
water ; but in all these cases the head of water necessary has been 
equal to the outlet pressure desired. The special feature in the 
regulator about to be described is that even the largest valves 
may be worked by weights of a few pounds, or by a head of 
water of a few feet. Fig. 1 represents the regulator, which con- 
sists of a valve A formed so as to give a gradual opening. 
Under this valve, and attached to it, is a piston B of the same 
diameter working in a cylinder. The pressure fromthe inlet F, 
acting on the bottom of the valve and on the top of the piston, 
is neutralised, and has consequently no influence on the action 
of the valve. From the underside of the piston a small pipe 
communicates with‘an apparatus by which the pressure of water 
under the piston may varied as desired. Whe valve being 
under the influence of 1, the pressure ot water under the piston, 
and of ps, the pressure of water above the valve, and being 
otherwise free to move, will rise until y equals ps ; consequently, 
whatever pressure is applied under the piston, a corresponding 
pressure will be maintained above the valve, and in the outlet 
pipe G. The means of obtaining the necessary pressure under 
the piston is by an apparatus which, from its compact form 
and small bulk, is specially applicable to town supply. This 
is shown in Fig. 2. It consists of an elongated piston or 
ram P, about jin. diameter, and Gin. long, working in 
a cylinder Q. ‘his ram is turned down or recessed at 
R, as shown. C isa pipe leading to the underside of the 
piston B of the valve, F is a communication with the inlet of the 
valve, and G a communication either with the outlet or with a 
drain, A small hole D, passing through the ram, communicates 
the pressure to its underside. e ram is continued through the 
top of the cylinder, and may be loaded to any extent desired, 
The action of this arrangement is as follows:—Suppose the ram 
loaded with weights equivalent. to 40 Ib. per square inch ; it will 
then be at its lowest position, and the pipe C, and consequently 
the underside of the piston of the valve, will be in communication 
through the recess in the ram and the pipe F, with the inlet pipe 
to the governor. If an inlet pressure is now admit 
the governor, this pressure will be communicated to the under- 
side of the piston of the valve, and also through the small hole 


to | be usefully employed in breaking the 





D to the underside of the small ram; both of these will there- 
fore rise until the pressure is equal to 40 lb. on the square inch ; 
and as the pressure on the outlet is always equal to the pressure 
on the underside of the piston, the outlet pressure will be main- 
tained at 40lb. Should the pressure on the outlet rise above this 
the increased pressure will be communicated to the underside of 
the small ram P, causing it to rise, and to open a communication 
between the recess and the passage G, as in Fig, 2; thus allowin 
a portion of the water to escape until the pressure is again redu 

to 40 lb. per square inch, A varying inlet pressure may thus be 
made to maintain a steady outlet pressure with a ison J outlet 
consumption. This regulating apparatus from its small size may 
be placed in any convenient position—in the pillar of a lamp, as 
shown at Fig. 3, in a box in the ground, or inside a shop or office. 
The werd itself is placed underground on the line of main at 
any distance from the regulating apparatus. The pipes from 
several governors may he led to one point, and thus the pressure 
on several districts may be controlled from one central station. 
Another method of controlling the outlet pressure on the governor, 
suitable to cases where it is desired to maintain a uniform pres- 
sure on the district at all times, is to place a small cistern M— 
Fig. 4—at a convenient height above the valve, communicating 
with the bottom of the piston by means of a small pipe F ; the 
outlet pressure will then be in a constant ratio to the pressure 
= by that cistern. As the water in this cistern is withdrawn 

rom and returned to it, and does not commingle with the water 
in the main, it may be mixed with glycerine, or other suitable 
oil, to prevent freezing. In order to enable the cistern to be 
conveniently placed at a sufficient height to give the necessary 
outlet pressure, the governor valve is arranged as follows. On 
the top of the valve is a supplementary piston E, Fig 6 (without 
pipes J K), working in a cylinder having an area less than that of 
the valve. The area of the lower piston is, as before, equal to 
that of the valve. A portion of the outlet pressure acting on the 
top of the valve will be balanced by the pressure on the piston E, 
and in order to maintain equilibrium the total pressure under the 
valve must equal the total unbalanced igeny 2 above the valve ; 
consequently the ratio of pressures will be as follows :— 

pi: :: Al : (Ae— As), 
when p; represents the outlet pressure, p2 the pressure given by 
the cistern M, A: the area of the lower piston, Ae the area of the 
valve, and A; the area of the upper piston E. Thus, if the areas 
Ag and A; are in the proportion of 3 to 2, the cistern, placed at a 
height of 15ft. above the valve, will give an outlet pressure equal 
to 45ft. head. Should it be desired to increase the pressure, for 
the purpose of fire extinction, a communication may be opened 
between the inlet pipe and the pipe — from the cistern b 
means of a small pipe C, fitted with a small three-way stop-coc 
L. By a half turn of this stop-cock, the underside of the valve 
may be closed to the cistern and opened to the main. The valve 
will then be kept full open, giving the full pressure of the supply 
main on the district while necessity requires it. Another modi- 
fication is shown at Fig. 5, where the piston beneath the valve is 
of less diameter than the valve ; in this case the underside of the 
piston is open to the atmosphere. The inlet pressure is not then 
cones balanced, but acting on the greater area of the valve 
tends to lift it, and will lift it until the outlet pressure is equal to 
the unbalanced inlet pressure. The outlet pressure per square 
inch will then bear the following ratio to the inlet pressure— 
. a pi: pa:: A, : (Ai— Ag); 

pi being the inlet, po the outlet pressure, A: the area of the valve, 
and Ag the area of the piston. Thus, if the area of A: is twice 
the area of As, then the outlet pressure will always be half the 
inlet pressure, and so with any other proportion. This valve is 
very useful in a low-lying district supplied from a high level. 
For example, if the source of water supply be 200ft. above the 
district to be supplied, and it is desired to maintain a pressure of 
100ft. head on the district, a valve such as that described, having 
areas in the proportion of 1 to 2, will effectually maintain the 
desired pressure. This valve is entirely self-acting, and may also 
ure on pipes coming 


down hill, instead of the cistern and ball-cock ordinarily used. A 


modified form of this valve isused for service pipes in districts where 





it is necessary to maintain a high pressure, but where it is desirable 
to reduce the pressure entering the houses, so as to lessen the strain 
on the house fittings. By properly proportioning the areas, the 
pressure may be reduced to any desired extent. In one case such 
a valve is at work a where the outlet pressure is only 
one-tenth that of the inlet. It may be observed that the action 
of this valve is entirely different from a mere contraction or 
throttling of the pipe; which, while it reduces the pressure 
during the time water is being drawn, leaves the full pressure on 
the pipes and fittings when no water or only a small quantity is 
being used. The valveon the contrary opens and shuts as the 
consumption increases or decreases, thus maintaining the pressure 
constant. Another modification of this principle of water valve 
is that shown in Fig. 6, designed as a retentive valve in mains 
for water flowing downhill into a valley, and rising on the 
opposite side. is modification is that shown on Fig. 6, 
having a piston below the valve, and a smaller piston above the 
valve. e water enters above the valve, and has a constant 
tendency to shut it. The difference of areas of the two pistons 
is as small as possible, so as just to allow a sufficient unbalanced 
area on the top of the valve to enable the inlet pressure to over- 
come the friction of the valve and piston. A small pipe J 
communicates from below the valve with the bottom of the 
piston and the inlet pipe, and a similar pipe K of larger diameter 
communicates with the outlet. These pipes are each provided 
with a stop cock. The valve is opened by shutting the pipe on 
the outlet side and opening that on the inlet; the inlet pressure 
acting on the bottom of the piston, opens the valve. The stop 
cock on the outlet communication is then opened, and the valve 
is maintained open partly by the outlet and parily by the inlet 
pressure. Should, however, a pipe burst in the valley and so 
greatly reduce the head of water on the outlet, the pressure under 
the piston will fall and the valve will shut. It will be observed 
that the valves are exceedingly simple in construction, there being 
only one moving part; and in all the modifications the whole 
working parts may be removed on removing the top cover D. The 
applications of this system to economise the water supply of cities 
and towns are numerous. All towns are more or less unequal 
in level, and in all cases the pressure must be sufficient to 
command the highest building in the highest district, and will 
therefore be greatly in excess of what is required for the lower 
districts. Towns should be divided into districts regulated by 
the levels, and a governor placed in each district so loaded as to 
reduce the pressure to the desired head. The system may be 
carried further; a trunk main may be run along the principal 
streets, and a governor placed at each cross street, so as to regu- 
late the flow and pressure at each side of the trunk main ; the 
head being modified to suit the requirements of each street. If 
a street is composed of cottages the head may be reduced to 30it. 
or 40ft.; if the pipe is for the supply of street wells for the 
working-classes, then a head of 10ft. or 12ft. is quite sufficient. 
The saving of water that would accrue from such an arrange- 
ment is almost incalculable ; besides which the pressure would 
be reserved for the districts where it was required. In the 
case of a fire in any of the side streets, the pressure could at once 

i d by placing an extra weight on the governor. The 
modification shown by Figs. 6 and 4 is specially intended for 
cases where a predetermined uniform pressure is sufficient to 
meet every requirement; such, for example, as the junction of 
side maias, supplying streets of small houses, with a trunk main 
in which it may be requisite to have a good head of water. The 
controlling cistern in this arrangement may be placed a few feet 
from the ground on the wall of a house, or fastened to a lamp- 
post; and the full pressure on the trunk main can at once be 
utilised, in the case of fire, by turning the small three-way cock 
L, Fig. 4. The waste of water from defective fittings will be 
reduced in direct proportion to the reduction of. pressure ; and, if 
taps or valves are carelessly left open, the waste of water which 

es place by such neglect will be materially diminished. The 
modification shown at Fig. 5 is not intended to be used as a 
governor, but simply to reduce the pressure in a fixed ratio. For 
example, it may be used asa brake pressure valve, and by its adoption 
the expensive cistern and ball cock arrangements, now generally 
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used for breaking the pressure on descending mains, can be entirely 
dispensed with. The smaller sizes again are of great value for 
ucing the pressure in service pipes to houses, in cases where the 
— has not been previously reduced by the governor. In 
igh buildings which have cisterns at various levels supplying 
water-closets, a valve of this kind on each flat will make the 
pressure at all the flats uniform ; the injury to fittings caused by 
undue pressure will thus be avoided, and waste at the same time 
diminished. The arrangement of retentive valves, Fig. 6, is in- 
tended to prevent the possibility of emptying a reservoir and 
Hooding a district by the bursting of a descending main in a valley. 
Many attempts have been made to produce a valve of simple con- 
struction for this purpose, but the author is not aware of any that 
have proved satisfactory. With this valve the action is positive, 
inasmuch as it closes the moment the head on the discharge side 
is materially diminished. 
The discussion on this paper was taken with that of Mr. 
Thomas, which we give elsewhere. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible fe the opinions of our 
correspondents. 





ADHESION OF SCREW BLADES. 


Str,—--the experiments with the screws of her Majesty’s steam- 
ship Iris show the importance, I think, of ascertaining more 
correctly the power expended in the friction and adhesion of the 
water on the screw blades. I have not seen, either in the pages 
of THe Eneryeer or elsewhere, a detailed satisfactory expla- 
nation of the method usually adopted in estimating that loss, 
and I, therefore, submit the following inquiry to your readers, 
hoping that those interested in this question will state their 
views. The extraordinary amount of the power apparently 
required to meet the adhesion of the blades of the screws of the 
Iris first experimented with, makes the inquiry necessary. 

If BC be the helicoidal length at any point of a screw blade, 
AB the circumference, and A C the pitch, then, while B C moves 
a distance = B A a particle of water moves along the line BC, a 
distance = D B = AB x cos. <A BC, and if = velocity in 
AB, V x cos. <A BC = velocity along the helicoidal line BC, 
hg of any very narrow surface of which BC is the mean 
ength. 

And if there is also a current in the direction C A moving with 
a velocity which is to that of the pitch line as aA: C A, then 
the resulting velocity will be = a Bin quantity and direction, 
and the velocity along the helicoidal line or narrow surface will 
be = dB=AB x cos. ¢ABC +aA x sin. 4 ABC; and if 
v = velocity of the current, then the velocity along CB = V x 
cos, ABC + v x sin. ABC. 








And, further, if c = the coefficient of the resistance of the 
friction and cohesion, which varies as the square of the velocity, 
and A = area of any narrow surface whose mean helicoidal 
length is BC, we have the resistance of cohesion = c x A x 
4V x cs. ABC + vx sin. ABC}? And since the heli- 
coidal length is = the length of the screw + the sin. of the angle 
at any given point—if A' = length of screw, then the resistance 
of cohesion = ¢ x Al x {VX cos. ABC + v x sin. ABC }2 
+sin. ABC on the front face of this narrow surface. But 
where there is a current there will also be some adhesion on the 
back of the screw blade. Where there exists no current, as 
where a ship is moored in still water while the screw is driven, I 
imagine there will be but little adhesion on the back affect- 
ing the driving power, for though there will be innumerable 
eddies moving in ‘all directions, they will probably balance each 
other in their effects on the surface. ut when the ship is 
free, I suppose the adhesion on the back will only be that due to 
the relative current, which will in no case exceed five per cent. of 
that on the front surface. Leaving this then out of the question 
for the present, let us inquire—What is the effect of this friction 
of cohesion on the helicoidal surface in neutralising power—that 
is, what is its effect in the direction of revolution ? 

Referring to the diagram, by the resolution of forces, the re- 
sistance in direction CB is equivalent to two—one in direc- 
tion AB, the other in direction CA. And if CB re- 
present the resistance in C B, then C BX cos. ABC = 
resistance in AB, and CB Xsin. ABC = resistance in 
CA, this latter is equivalent to or neutralises so much 
thrust, and requires a force in the direction A B to produce 
it, = CB x sin. ABC x tan. ABC,* and the total resist- 
ance in direction of revolution then becomes CB x 4 cos, + 
sin. x tan.} = { A! xex {Vx cos. + v X sin. }2+ sin. } 
x 4 cos. + sin. x tan.} = A! x e x 4 V x cos. + v x sin. }2 
x 4cotan. + tan.} the angle referred to throughout bein 
<ABC, or that which the screw surface at any point makes wit 
the plane of revolution. 

* Perhaps it may be desirable to show that the thrust x the 
tangent of angle A BC, at any point = the resistance in direc- 
tion of revolution theoretically, and in practice very nearly so. 

Referring again to the diagram. If the plane B C moves in the 
direction B A, the resistance against the face of the plane is as 
the sin. (AD) of the < ABC (in a contiguous fluid, as air and 
water, where the particles press each other in all directions. 
Though mathematicians have shown that in a discontinued fluid, 
—as, for instance, a shower of rain—the resistance against the 
face of the plane varies as the square of the sin; and on the same 
hypothesis they have also shown that the most efficient angle is 
when <A BC = 35° nearly. But this does not apply to air or 
water in mass, as the experiments of Smeaton and others with 
windmill sails and experiments with the screw propeller plainly 
prove), and the resistance A D resolved in directions (A E) of 
revolution and (ED) of thrust, is equivalent to A E, measuring 
the resistance in direction of revolution, and E D that of thrust. 
But AE = ED x tan. ABC, as stated. 

Also in practice—the experiments of Mr. B, F. Isherwood, 
Chief Engineer of the United States Navy, have demonstrated 
that the net horse-power in lbs, raised 1ft. high per minute— 
after deducting friction of engines, shafting, and load—divided 
by the pitch x revolutions per minute = the thrust in lbs, very 
nearly, that is —— _netH.P. = i = 

Foe pitch X revolutions = eh he ge 
circumference x tan. A BC at any point; hence T = 
net H.P. 
circumference x revolutions xoptan. 50nd, thensiens, Tx tan, 

___net HP. = net resistance in directign of 
circumference x revolutions _ Per ere Aa Pres 


lution at any point, which agrees with the theory. 
Tf you can afford me space, I propose, in another gommuni- 
aed SET ETT TY 








cation, to apply the preceding formula for friction and adhesion to 

e screws of the Tris, when I think it will appear that this 
was much under-estimated in the paper read before the 
Institution of Naval Architects lately, and published in THE 
EnGrneer of April 11th. 

P.S.—I take this opportunity of referring to a letter in your 
journal of the 7th of March last, in which I areas an opinion 
that the comparative efficiency of two screws should be measured 
not by the thrust alone, but by the thrust multiplied into the 
revolutions of the screw. In a note appended you expre! 
strongly your dissent. I now beg to acknowledge that I was in 
error, and that whatever the revolutions of any two screws may 
be, that which has the greatest thrust will give the greatest 
effect. For, it must be evident that, since the thrust (T) balances 
the resistance (R) of the ship, and the resistance is as the velocity 
squared, the whole effect must vary as R X Y Ror TX ¥ 'T. 
Therefore, if T be greater in any case, the effect must be so too. 

Lewisham, June 20th. ‘Thos. GARNETT. 


FRESH WATER FROM A TIDAL RIVER. 

Srr,—I observe a note in your paper dated 25th inst., relative 
to obtaining fresh water from the tidal river at New Ross, Ire- 
land, and T beg to submit the following remarks on the subject :— 

few years ago I had to sink a number of iron foundation 
cylinders 9ft. diameter, each about 80ft. long, in the bed of the 
tidal river at New Ross, to support a bridge which now spans the 
river Barrow at that place. After having sunk through clay, 
sand, and other deposits to a depth of about 40ft., we met with a 
stratum, several feet in thickness, of clean gravel and shingle, 
overlaying rock corresponding in nature to the bed of the same 
river where it is above the influence of the tide, at about fourteen 
miles higher up the stream. When the cylinders reached this 
stratum of gravel, a copious stream of clean fresh water came up 
inside them, and continued to flow over the top, and several feet 
above the low water in the river, so that whilst building the 
bridge, and before concrete was put inside, fresh water was seen 
overflowing the top edges of the unfinished cylinders into the salt 
water of the river. The celebrated brewers of New Ross, Messrs. 
Cherry Brothers, whose brewery is situated a few hundred yards 
higher up the river, were greatly in want of a good water supply, 
and having gone to a considerable expense in sinking a deep well, 
and atterwards tunnelling into the rock, without success, they 
consulted me, and I recommended sinking a pipe into the bed of 
the river, as I felt convinced, from the careful observations I had 
made, that the river had a geological formation somewh:t like 
the annexed sketch, the sides being precipitous and rocky, the 
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original bed of the river—which it appears was gravel and shingle 
—having been silted up as far as the tidal water reached, that is, 
to a point about thirteen miles higher up the river, above which 
there is no such deposit; but the fresh water still filling the 
gravel, and percolating through it, is held under pressure beneath 
the impervious clayey depesit. As soon as this deposit is pierced 
by a pipe, the confined fresh water, under a head of pressure 
from the supply up stream, finds its way up the pipe to a level 
nearly corresponding to that due from the difference of height of 
the bes where the pressure is received and the pipe is situated. 
About eighteen months ago, at my recommendation, a pipe 
was put down, in order to test the supply, at a part of the river 
opposite the brewery above named, and it was found quite satis- 
factory and ec fe: well until taken away by ice, which 
carried away the pipe last winter. When written to by Messrs. 
Cherry on the subject, I recommended that Messrs. Le Grand 
and Sutcliff should be allowed to put down one of their well- 
known pumps; and they have now carried out the work of 
driving on their principle to the great depth this required with 
success. Henry N, Maynarp, MLLC.E. 
Westminster-chambers, July 30th. 





STEAM PUMPS AT KILBURN. 

Sir,—In answer to the letter of Mr. C. L. Hett and the 
Messrs. Evans, I will forward by next post tracing of my engine, 
which you can publish if you think it worth while, and I enclose 
herewith sketch of the excentric as fitted to the identical steam 
pump seen by Messrs. Evans’s representative. Whien he first saw 
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it he said it was not a reversing motion at all; but the manager 
of the gasworks, who was standing by, said it certainly is a 
reversing motion, for we constantly used it as such; and no 
doubt most of your readers will recognise it as the motion that at 
one time was generally used for paddle boats. 

July 31st. Rosert JAMES WorrTH. 

[We do not consider that any useful purpose will be fulfilled by 
se the drawings referred to by our correspondent, and 

ere the correspondence on the matter must cease.—Eb. E.] 





CERTIFICATED ENGINEMEN. 

Sir,—With reference to a few lines I saw in your issue of 
June 27th, on certificated enginemen, I think the necessity of 
such a society for examinations of enginemen is sufficiently 
obvious, as it will undoubtedly prove in the highest degree, not 
only for the general public, but the men and their employers. 

It may safely be said that in many instances accidents of various 
causes happen through the unqualified attendunts who are in 
charge of large and powerful engines and boilers, who simply 
understand the requisite oiling, how to regulate the feed-water 
within an inch or two, and to stop and start the engine when 
required, but know comparatively nothing of the theory which is 
80 — to any man who has charge of such machinery and 

ilers. 

The lives of many are sacrificed by the incompetence of the 
few. For instance, a set of boilers with an unqualified attendant 
in a large manufactory where men are at work is a source of 
great danger. Men are forced to intrust their lives in the hands 
of these incompetent men; hence they run a great risk when 
in close proximity to such boilers. A marine engineer has 
to pass very stiff examinations before the Board of Trade 
before he can get sole charge of a set of boilers and engines, which 
in some cases does not amount to three-fifths the responsibility a 
land engineman has on his hands. 

I admit a marine engineer is a higher rated official, and has 
to effect his own repairs if required, However, it is quite as 





essential for a land, engineman to understand thoroughly the 
theory of the machinery and boilers he has in his charge. ence 
the necessity of Mr, Reynolds's association for passing men as 
certificated enginemen. The Association offers men ample 
means of procuring for themselves certificates of proficiency 
which will enable them to have more and better founded authority 
for being in charge of such powerful engines and boilers, 
Probably in course of time this will be enforced by an Act of 
Parliament. A.B 
July 29th, 





LONDON BRIDGE, 

Srr,—In your excellent article on London Bridge in your last 
number, July 25th, 1879, you mention a scheme or plan bor a new 
bridge on the site, or nearly so, of the old London Bridge. Now 
this scheme was broached by me more than three years ago. On 
the 14th March, 1876, I addressed the City Court of Common 
Council by letter on this subject, but I received a reply from the 
town clerk—John B. Monckton, Esq.—informing me that as my 
letter was not endorsed by a member he was not at liberty to lay 
it before the Court of Common Council, but that he had for- 
warded it to the Chairman of the Special Bridge Committee for 
his information. I have received no further communication on 
the subject. 

The rejection of the widening of London Bridge, and of Sir J. 
Bazalgette’s design for a single span bridge, may clear the ground 
for the consideration of other more practicable and less expensive 
plans, and the plan proposed by me would reduce the outlay for 
spears and also for compensation to a minimum. The Church 
of St. Magnus would be removed and Fish-street-hill raised and 
widened by setting back the buildings flush, or nearly so, with 
those on the east side of Monument Yard. ‘The Monument itself 
would of course remain, and would then be nearly in the centre 
of the roadway, with a refuge for foot passengers around it. The 
new bridge would go—Thames-street being crossed by a dry arch— 
across the river to the front of St. Olave’s Church, Southwark— 
Tooley-street being crossed by a dry arch—arriving at Duke-street, 
which might be widened on its north side, the incline towards the 
south-east being extended as far as Weston-street, or thereabouts. 
The approach on the city side could be arranged in harmony with the 
new street which it was proposed to form towards Fenchurch- 
street. 

In my letter—a copy of which I possess—to the Court of 
Common Council I briefly described the kind of bridge which, as 
an engineer, I should propose. I may perhaps add that the venti- 
lation of this subject in your columns may possibly benefit those 
interested, and may also be advantageous to the public generally, 

July 29th. J. H. Luson, 


H.M.S. MERCURY. 
Her Magesty’s twin-screw steel despatch vessel Mercury, 
which was launched at Pembroke in April, 1878, and steamed 
round to Portsmouth in March last, during which trip she ran 
from the Eddystone Lighthouse to the Needles in six hours 
and fifty minutes, was taken out to sea for a run on the 5th 
inst., when an average power of 6953 horses was obtained 
during six hours. Before coming into port she was taken to 
the measured knot at Stokes Bay, and there attained a mean 
speed of 18°055 knots. It was then decided to complete her 
official six hours’ run on about the 20th inst. On the follow- 
ing day she was taken out for a regular trial at the measured 
knot at Stokes Bay, when four runs were made with the 
following results :— 








Revolutions, Indicated Speed 

Starboard Port horse- of 
engine, engine. power, vessel, 
Piet mille .c. 1s «- 1 WO. «SOR .. Tl .. WT 
Second mile 9893 .. 97°65 .. T451 .. 19°149 
Third mile.. "4 98°01 .. 96 7537 18°848 
Fourth mile .. -- 9875 .. O12 .. T5094 .. 18°750 


Giving a mean power during the four runs of 7513 horses, with 
a true mean speed of 18°876 knots, which is a still higher 
result than that obtained with her sister-vessel, the Iris, an 
account of which appeared in Tur ENGINEER, vol. xlvi., 
p-. 30, and vol. xlvii., pp. 264, 266, 301. Notwithstanding 
the power realised and the very high velocity of the engines, 
the bearings all worked perfectly cool throughout the trial. 
There was a total absence of priming, and the engines worked 
very smoothly and with remarkable steadiness. 


EIGHT-HORSE TRACTION ENGINE. 


Tue illustration on page 105 shows the side elevation of an 
eight-horse power traction engine exhibited at the recent show 
at Kilburn, by Messrs, Barrows and Stewart, of Banbury. 
The engine is of entirely new design, and the main wheels— 
an important feature in a traction engine—are built in a manner 
which is at the same time novel and effective. Only one speed 
is adopted, as in the makers’ opinion a mean speed of about 
three and a-half miles an hour is most generally useful. 














New Docx.—The chairman and some of the directors of the 
East and West India Dock Company were present on Saturday at 
the opening of a new basin, an extension of the docks at Black- 
wall. This addition to the dock accommodation of the Port of 
London is especially noticeable because of the great depth of 
the entrance lock and new basin. At ordinary spring tides there 
are 31ft. of water above the stone sills against which the lower 
edge of the gates fit, and the largest ocean-going steamers 
can, therefore, enter the basin for some time before or after 
high water. This, it is said, is a greater depth by some 
4ft. than is to be found in any other dock on the ‘I'hames. 
The ceremony on Saturday was not of a public character. ‘The 
Cuzco, one of the steamers of the Orient Line running to Mel- 
bourne, was the first vessel to enter, and the chairman of the dock. 
Mr. David Powell, jun., standing on the Cuzco as she passed 
through the new entrance, called on some of the directors and 
officers of the company on the quay, among whom were Sir 
William Baynes and Colonel Du Plat Taylor, to welcome the ship 
to her berth. Several rounds of hearty cheers were given in re- 
sponse from the shore, and the dock was declared open. The new 
basin has an area of about six acres. It is irregularly shaped, the 
north quay being 600ft. in length, the east Mee and the 
south quay, between the new and the old toc , by which the 
enlarged basin is entered, 270ft. ‘The wall of the dock, having a 
total thickness of 20ft. at the bottom and 8ft. at the top, is formed 
of Portland cement concrete, faced with 3ft. of stock brickwork. 
On the north and east quays extensive warehouses, three stories 
high, have been built, ont improved machinery has been erected for 
loading ships and discharging cargoesexpeditiously. Thehydraulic 
machinery is insome respects peculiar. At the level of the first floor 
there is a strong gallery or upper quay, constracted principally of 
cast iron and wrought iron, and on this gallery are placed 
hydraulic quay cranes, so arranged that they may be readily 
adjusted to the position of a ship’s hatchways, and yet so as to 
deliver the — in the front loop-holes of the upper floors. Lines 
of rails are laid on the quays, and by means of a swing-bridge, 
worked by hydraulic power, the entrance to the import dock is 
crossed and communication thus established with all the principal 
railways of the kingdom. The new lock is 65ft. wide, and is fitted 
with two pairs of wrought iron, double-skinned gates, which, 
hollow and like great caissons, are at once strong and buoyant. 
These gates are moved quickly and easily by hydraulic machi- 
nery. The works, which have taken three years and a-half to 
complete, have been carried out at a cost of about £240,000, under 
the direction of Mr. A. Manning, the dock company’s engineer ; 
Mr. B. Stockman, resident engineer; and Mr, R, L, Berwick, 
assistant engineer, 
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RAILWAY MATTERS. 


THE Rigi-Scheidegg Railway, the materials of which were 
about to be sold by auction, been bought for 60,000f. by a 
company which agrees to work it through the Rigi-Piznau 
Company for at least five years, unless unforeseen circumstances 
arise. 

THE first steel rails purchased by the Chicago, Rock Island and 
Pacific Railroad Company as an experiment, in 1865, cost 
234°30 dols, per ton, Last year the company paid 43dols, per 
ton, or considerably less than one-fifth the cost fourteen years 
ago, 

Various reasons have been given to the adoption of a certain 
gauge for a railway, but probably it was never before determined 
as it will be by a Florida company, which advertises for a loco- 
motive, new or second-hand, and proposes to adjust the gauge of 
its road to that of the engine, 

A RECENT impression of the Railway Age says :—‘‘Thus far 
during 1879 az nearly 1000 miles of new track have been laid — 
a far greater mileage than that shown the first six months of any 

ear since the panic of 1873, and the proportion for the remain- 
ing half year | pw to be still greater. This indicates revived 
confidence and business in the near future.” 

In the course of the half-year ending June 30th, 1879, the South- 
Eastern Railway Company added sixteen engines and tenders to 
its locomotive stock, which was thus carried to 298 engines and 
261 tenders. The aggre ate distance run by trains in the half- 
year ending June 30th, 1879, was 2,495,569 miles, as da 
with 2,489,426 miles in the half-year ending June 30th, 1878. 

PROBABLY no railway has so much improved during the past 
few years as the Great Eastern. The trains of the Great Eastern 
now make with ease forty-five miles per hour, and some trains 
maintain a speed of fifty miles per hour for considerable distance, 
seventy miles have recently been covered without stopping in less 
than one and a-half hours, without any hurry or special preparation. 
The sixty-eight miles between London and Ipswich, which for 
many years occupied two and a-quarter hours > express trains, 
is now done in one and three-quarter hours. 

AccorDING to accounts from Salonica, steps are already being 
taken for constructing the projected line from Salonica to Mitro- 
vitza, and also for eventually connecting this line with the 
Austrian railways. The establishment of this connection would, 
the Eastern Budget- says, cause both Brindisi and Marseilles to 
lose a considerable part of their transit trade, as the distance of 
Alexandria from Salonica is 679 sea miles, from Brindisi 835, 
from ‘Trieste 1237, from Genoa 1329, and from Marseilles 1425. 
The journey from Alexandria to Salonica occupies fifty-four 
hours, and to Brindisi eighty-five. 

‘THE contract has been ratified for the sale of the Magdeber, 
Halberstadt ‘Railway to the German Government. The lengti 
of the line is 744 kilometres. Another German railway company, 
the Cologne-Minden line, 596 kilometres in length, are endea- 
vouring to negotiate for the sale of their line also to the State. 
The bearing of this action on the part of the German Govern- 
ment upon the export trade in coal and other heavy goods of this 
country needs no comment, as the tendency is obviously to render 
the rates prohibitive to the English goods, thus practically 
excluding them from a market they have until lately almost 
monopolised, 

‘THE plans for the creation of a new main line connecting the 
Atlantic and Pacific Oceans, of which there has been much talk 
in the American papers lately, appears to be taking shape. 
According to a statement in a New York paper the amalgamation 
of the Wabash and the St. Louis, Kansas City, and the Northern 
Railways is arranged. The amalgamated concern will have a share 
capital of 8,000,000 sterling. The two lines between them now own 
or control about 1400 miles, and it is intended that extensions 
should be constructed bringing them into connection with Chicago 
on the one side and Omaha on the other. These will raise the 
mileage to 1728 miles. The difficuliy is as to a short line connect- 
ing Toledo with Detroit. 


Some statistics, showing the variation in the returns from dif- 
ferent classes of railway carriages, are printed in the official 
balance-sheet of the Manchester, Sheffield, and Lincolnshire 
Railway. That company owns 133 first-class, 113 second-class, 
and 271 third-class carriages. In addition there are half a dozen 
composite carriages, but these must be sunk in the calculation ; 
and the season-ticket holders, who travel by all three c. 
cannot be included—details of the exact number by each class or 
of the exact receipts from each class being unattainable. But 
the earnings from the ordinary passengers are obtainable in the 
three classes ; and it appears that every first-class carriage on the 
line named earned in the first six months of the present year 
£113; every second-class carriage £117; and every third-class 
carriage £438, And though there is a variation in the details so 
far as other companies are concerned, yet the principle on all our 
chief lines remains good—that the lowest class of carriages are 
the most productive ; while it is evident that, as the original out- 
lay on them is very much less, the return on the capital invested 
in them is proportionately greater. 

A very large and commodious goods station, erected for the 
Manchester, Sheffield, and Lincolnshire Railway Company, in 
Kingston-street, Hull, was opened on Friday the Ist. itherto 
the goods traffic of the company has been carried on at the depdt 
in Wellington-street, and also at the Limekiln Creek, but the 
inconvenience of these arrangements has long been felt by the 
company and the public alike. The obtaining of running powers 
over the North-Eastern line resulted in a large accession of traffic, 
which has gone on increasing yearly, and a block was occasionall 
experienced, The new station, to provide the space for which 
several streets have been demolished, is constructed with every 
convenience, and all the Lp wen ef which railway engineerin, 
experience suggests. All the cranes on the platform are work 
by hydraulic power, having sufficient jib to lift goods from the 
rully to the railway truck, by which a great saving in time and 
labour is effected. The cranes number fourteen, the lifting 
power ranging from 25cwt. to 50 cwt. each. Easy communica- 
tion has been made from one side of thestation to the other by means 
of turntables and cross-lines; the capstans are of a new design, 
and secure great immunity from danger. It has been observ 
that with this new station and that of the North-Eastern Rail- 
way Company, Hull possesses finer accommodation for goods 
trattic than any other commercial town in the kingdom. 

From the report of the engineers, Messrs. G. W. Owen and G, 
W. Keeling, to the Severn Bridge Railway Company, we learn 
that the Hamilton’s Windsor Iron Company have nearly com- 
pleted the works comprised in their contract. The works were 
much delayed during the winter by the inclement weather, and 
also by the scaffolding being carried away by the high tides in 
April; but by aid of the electric light, the contractors were 
enabled to carry on the work by night. ‘I'his very much accele- 
rated the erection of the scaffolding and ironwork of the last 
312ft. span, which is now practically complete. The 132ft. span 
on the north shore has also been erected, and the swing brid 
engines and machinery completed. ‘The whole structure of the 
Severn Bridge will be finished during this month. The Lydney 
and Purton passenger stations are in a forward state. The junc- 
tions with the Great Western and Severn and Wye Railways are 
ready for inspection, and the signalling of the whole of the rail- 
way on the Lydney side is nearly finished. The joint station at 
Sharpness is approaching completion, and a considerable portion 
of the permanent way for main line and sidings has been laid 
down. ‘The earthworks are nearly completed. e form of coal 
tip adopted is similar to that used at Penarth and Porthcawl 
Docks, with sidings yn ye to work by gravitation. One coal 
tip will be ready for work within two months. The whole of 
the railway will probably be ready for inspection in September, 
and may be opened for traffic in October. 





NOTES AND MEMORANDA. 

es — of Lp of rey’ hie es mains con- 
stantly c and upon whi y ts for fire pur 
could at once be fixed in the metropolis reaches a total a 721 

es, 

In summer and in warm weather compact soils are, according 
to Professor E. Wollny, on the average warmer than loose soils, 
but in winter, and on a fall of temperature in summer, they are 
colder. In warm weather compact soils are warmer by day and 
colder by night than loose ones, and are subject to greater fluctua- 
tions of temperature. 

Dr. QUESNEVILLE calls attention to Von Boeckmann’s remarks 
on the acquisition of pyrophoric Beare by cast iron that has 
been long submerged in water. He reminds us that this pheno- 
menon is not unfrequently seen in a remarkable degree in cast 
iron cannon b: and grape-shot that have been recovered from 
the sea after a century’s submersion. Such bodies often heat 
spontaneously, 


L. von Faber makes pencils for writing upon glass, porcelain, 
metal, &c., as follows—Black: ten parts of lamp-black, forty 
ey white wax, ten parts tallow. White: forty parts white 
ead, twenty parts wax, ten parts tallow. Blue: ten parts Berlin 
blue, twenty parts wax, ten parts tallow. Dark blue: fifteen 
arts Berlin blue, five parts gum Arabic, ten parts tallow. 

ellow: ten parts chrome yellow, twenty parts wax, ten parts 
tallow. These quantities are given in Dingler’s Journal. 


In a recent number of the ‘“ Bi-mensuel de la Société des 
Ingénieurs Civils” M. Asselin described his method of purifying 
water for feeding steam boilers, and for dyeing and washing pur- 
poses, &c. It consists in the employment of oxalic acid, or 
rather of alkaline oxalates. These are administered to the water, 
when a corresponding quantity of oxalate of lime is formed. By 
an inexpensive treatment of this product, alkaline oxalate 
is reproduced, for further application. The raw material is 
oxalate of lime, which is treated at a boiling temperature with 
carbonate of soda. By a double decomposition there are formed 
carbonate of lime, which is insoluble, and soluble oxalate of soda. 
The second is a purifying agent, and is efficacious for eliminating 
the salts of lime. 

In reference to a suggestion that Switzerland may be invited to 
share in the cost of the proposed Arlberg Railway, a Z'imes corre- 
pondent says, it is sufficient to mention that both ends of the 
tunnel would be in Austrian territory, and that the Federal 
Chambers have no power to vote national subsidies except to 
Swiss Alpine railways. Austrian engineers are making a special 
study of the plans of the Gothard Railway, and it is stated that 
the Emperor of Austria and his ministers have expressed approval 
of the sck for ec ting the Austrian and Swiss railway 
arg by a tunnel through the Arlberg. The line to connect 

urich and Lucerne with Goeschenen has been begun, and Axen- 
strasse, on the right bank of the Lake of Lucerne, beneath which 
it will run, is a scene of incessant activity. 

THE tirst electric light employed in our Western American 
mines was placed on the Deer Creek placer claim of the Excelsior 
Water Company at Smartsville, Nevada, on the 10th of last 
April. A 12,000-candle power Brush machine was put in opera- 
tion, and three lights of 3000-candle power each were placed in 
prominent positions upon the claim. Although the night was 
very dark the lights shed a brilliant light around and enabled the 
miners to work as a as during the day. Until this experi- 
ment the mines had to shut down during the night, but now the 
company expects to work both night und day. Nevada and Yuba 
counties have many be fee aps mining companies, and several of 
them have announced their desire to use the new light if the 
Excelsior Company is thoroughly satisfied with their machine. 
de cost of lighting the claim by electricity is said to be 8d. an 

our. 

M. Covuton, conservator of the Industrial Museum of Rouen, 
has discovered a new system for transforming sound into light, 
which phenomenon has been the subject of a lecture at the Salle 
des Capucines, by M. Frank Geraldy, with the Gower telephone. 
Two Geissler tubes are put in quick rotation on an axis. The 
Ruhmkorf coil of the first is worked by an ordinary interruptor, 
and gives the deviation of a luminous cross. The interruptor of 
the second is replaced by a telephone. The figure presented by 
the second tube projects on the first one, which is coloured by 
uranoxide glass, and exhibits the most rapid changes according 
to the height of the note delivered in the telephone trumpet. 
The sensibility of the changes are startling and most interest- 
ing. An exhaustive lecture by M. Coulon will be given at 
Rouen in a few days, and the apparatus exhibited at the Palais 
de I’Industrie. 


Herr TH. FLErrMaNn has published a paper upon the malleability 
of nickel and cobalt. He proceeded upon the hypothesis that 
this want of malleability might be ascribed to their absorption of 
carbonic oxide during the process of their preparation ; and 
knowing the readiness with which metallic magnesium, under 
certain conditions, will destroy the oxides of carbon, he fused 
the metals nickel and cobalt with a small quantity of magnesium. 
The success of the experiment was quite surprising, and fully 
demonstrated the correctness of the hypothesis, since, by the 
addition of } per cent. of magnesium, Fleitmann succeeded in 
obtaining both nickel and cobalt in a malleable condition. The 
addition of this small Leora 7 of magnesium appeared to 
change the structure of these metals entirely, and to render them 
readily weldable when hot. Nickel is even malleable in the cold, 
while cobalt in the cold mes extremely hard; and the 
suggestion is made that the latter metal may be applicable for 
cutting instruments. 

Mr. E. Cuernorr has succeeded in the curious experiment of 
magnetising cast iron by surrounding the mould in which the bar 
was cast by an electro-magnetic reel, along which a current was 
allowed to flow during the —_ process, so that the liquid 
metal became magnetic and cooled under the influence of the 
magnetic current. The result was a magnetised bar of white cast 
iron, but having asymmetrical cavity extending about two-thirds 
of its le , the metal being extremely thin just opposite the 
centre of the reel. While pouring in the metal, and until it had 
set, the experimenter had noticed a singular agitation of the 
metal, and the hollowness of the bar after setting is explained on 
the theory of the repulsion of the molten metal toward the poles, 
the agitation above noticed being a visible evidence of this action. 
It is suggested that powerful and permanent magnets of cast iron 
may be obtained in this way by casting under pressure, and that 
by some modification of the experiment, the plan of magnetising 
the fluid metal might be usefully employed in casting hollow 
cylinders without cores. 

In Prof. Lattimore’s report on the analysis of well-water, which 
was proved to be the cause of a serious epidemic of typhoid fever 
in Rochester, U.S., he lays special stress on the signiticance of the 
pope of common salt in well-water in general. No single in- 

ication, he holds, is of so great sanitary importance in judging 
of the purity or impurity, and preci Rie of the safety or 
danger, of any water. He proceeds then to show that, though 
from the universal diffusion of this substance in the air and in the 
soil, we should expect to find it in all waters, whether from rain, 
springs, or wells, because of its extreme solubility, nevertheless, 
he argues, the quantity of salt that should be found normally 
from the causes named in well-water is extremely small, and 
therefore, whenever ‘‘ it rises above a very few grains per gallon, 
it becomes certain that it comes from some other source than the 
soil ;” and he concludes with the logical inference that, as nearly 
all the salt used for domestic purposes escapes by the way of two 
channels, the water-closet and the house-drain, we should there- 
fore expect, ‘‘ what is always found on examination to be true, 
that, whatever sewage may or may not contain, it always con- 
tains salt,” P 








MISCELLANEA. 


Ay iron floating dock is being constructed at Dantzic, of which 
the total weight will be 5,000,000 kilogrammes. It will hold the 
largest vessels of the German navy, and is to be completed in the 
course of next year. 

Art a meeting of the Finance Committee of the Corporation of 
Hereford held on the 29th ult., the tender of Messrs. Hall and 
Co., Ettingshall, near Wolverhampton, was accepted for their 
ferrumite paving flags. 

THE Lambeth Waterworks Company have given formal notice 
to the Metropolitan Board of Works that they intend to provide 
a constant supply in the second district or division, comprising 
— and parts of Camberwell, on and after J anuary Ist, 


It is stated that there is a likelihood of the late Prof. Rankine’s 

apers being published in a collected form, Mr. J. Millar, of 
Siieow, has been asked to act as editor, and is at present 
drawing up a list of papers which it might be advisable to 
reprint. 

THE new steamer Arizona, which passed Sandy Hook at half 
past five, June 17th, and arrived at Queenstown at twenty 
minutes past seven the morning of June 25th, has made the 

uickest Atlantic passage. The actual running time was seven 
= s nine hours and twenty-three minutes, the fastest trans- 
atlantic trip on record. This is one and a-half hours less than 
the time of the Britannic, in August, 1877. 


On Wednesday, the 30th ult., a party of the members of the 
Liverpool Engineering Society, by permission of Mr. F, W. 
Webb, M. Inst. C.E., visited the Crewe Works of the London and 
North-Western Railway. At Crewe the carriage containing the 
party was taken bya locomotive upto the offices of the works, where, 
in Mr. Webb’s absence, they were met by the manager, Mr, 
Worsdell, who conducted the oe through the works, and 
pointed out and explained the different processes of steel making 
and other objects of interest, from the pig iron stacked in 
thousands of tons to the highly finished locomotive. 


Reportine on the trade of Calais, Consul Hotham states that 
the number of passengers ping me Calais in 1878—namely, 
260,603—far exceeded the number in any previous year. This, 
he observes, was to be expected, not only on account of the Paris 
Exhibition, but also from the success of the new twin-ship 
Calais-Douvres, that vessel alone having carried 56,182 ngers 
between June and the 2nd of November, 1878, at which last date 
she ceased running for the season. The Consul reports the num- 
ber of passengers between England and France through the 

rineipel Channel ports in 1878 at no less than 600,105—namely, 

8,552 landed in France, and 301,553 embarked. The 260,603 
passengers vid Calais show the marked preference for the Calais 
route. There were also 144,838 vid Boulogne, 140,007 vid Dieppe, 
“ene gy Havre, 991 vid Dunkirk, to which are added 27,408 vid 

istend. 


Tue Works and General Purposes Committee of the Metro- 
politan Board of Works, on Friday last, reporting on a resolution 
of the Board of the 19th of July, 1878, referring it to them to 
consider and report upon the question of obtaining legislation 
with a view to providing a remedy for floodings from rainfall, 
recommended that, the engineer having repo that a large 
amount of relief can be provided for floodings from rainfall by 
the carrying out of certain extension works, at a cost of £750,000, 
5 ee be made to Parliament to include, in the Board’s 
Money Bill for the year 1880, power to borrow that amount for 
the construction of the extension works referred to. That there 
being at present available for main drainage purposes an unex- 
pended balance of about £150,000, a line of sewer be forthwith 
constructed from Wandsworth to Vauxhall, and that the engineer 
be instructed to prepare the plans and specifications for the 
execution of the work ; and that the Board do modify the con- 
ditions upon which they have approved the construction of a 
poe sewer from the Broadway, Deptford, to Lea Bridge, 
and that the Board do construct the sewer upon an_ assurance 
being given by the Lewisham and Plumstead District Board that 
they will adopt all the means in their power to prevent the sur- 
face water from entering such sewer. The report was agreed to. 


THE Solihull sewerage works, which consist of a sewage farm, 
situated near Catherine-de-Barnes, Solihull, and between three 
and four miles of sewers, were officially handed over on the 29th 
ult. to the Solihull rural sanitary authority z the contractors, 
Messrs. W. Green and Son, of Warwick. The works, which 
have been designed by Mr. E. Pritchard, C.E., Warwick and 
Westminster, and carried out under the supervision of Mr. C. 
Lewall, C.E., the resident engineer, were commenced in July, 
1878, and have cost between £6000 and £7000, provision being 
made for a population of 7000. The sewers are upon the 
straight line system, with man-holes and ventilators at each 
change of inclination, both vertical and lateral. The length of 
sewers is three miles 410 yards, viz., 2590 lineal yards of outfall 15in. 
diameter, and 3100 lineal yards of branch sewers 9in, diameter. 
The depth of sewers, in consequence of the superficial configura- 
tion of the ground, is great, being nearly 20ft. in places. At each 
end of the sewers is a flushing-chamber, containing between 300 
and 400 ons of water. The sewage farm is 15 acres in extent, 
and has been obtained on lease for twenty years at arent of £4 
per acre. The mode of disposing of the sewage is filtration and 
irrigation combined. The sewage is first received into tanks, 
which are in duplicate, where deposition takes place, and subse- 
quently it is clarified by upward straining through a bed com- 
posed of Yin. of thick gravel. The clarified sewage then passes 
through underground carriers, and is distributed over the ground 
by means of brick chambers of a novel character, supplied with 
dise valves. The land is divided into four plots, and is thoroughly 
drained to a depth of about 6ft. For times of considerable rain- 
fall provision is made by beds three-quarters of an acre in extent, 
where, by intermittent filtration, the sewage is disposed of. 


Axsout eighteen months ago, says the Liver; Daily Courier, 
the Birkenhead Commissioners resolved to build a new goods 
steamer for their increasing goods traffic at Woodside. i 
vessel, although 20ft. shorter and 5ft. less in breadth, is more 
commodious for the purpose than a een passenger steamer— 
which it had been proposed should be altered for the purpose— 
would have been. Being fitted with screw — dle- 
boxes are dispensed with, giving considerably incre: deck 
space, and increased facilities for working the traffic, while the 
gangways are laced nearer midships, where there is less motion. 
The deck of the steamer is level with the landing stages, and 
wheeled vehicles of every description can therefore be driven on 
board and proceed from end to end of the steamer as though it 
were a continuation of the stages. This will go far to develope 
the goods traffic, so much desired by the Commissioners, between 
Liverpool and the Cheshire side of the Mersey. The steamer is 
fitted with two pairs of engines on the compound principle, dis- 
connected, each pair working independently of the other. There 
are four propellers—two at each end of the vessel—the boat itself 
being “double-ended.” In addition to the quick turning power 
obtained by this arrangement of the propellers, it enables the 
boat to be brought to a ‘dead stand” from full speed in about 
her own length, thus lessening the chances of damage on suddenly 
approaching another vessel or other object in foggy weather. 
She is fitted with two broad carriage gangways on each side, 
which are raised and lowered by steam power. The vessel is 
divided into eight watertight compartments, with a view of 
rendering her “unsinkable” by collision. The dimensions are 
130ft. long by 45ft. beam and 14ft. depth. Her ordinary draught 
is 7ft. 6in. She was built by Messrs. Wm. Simons and Co., Ren- 
frew, and she will probably be the forerunner of others of similar 
construction, ontidng the qualities—safety, economy, and 
expedition—so essential in ferry traffic, 
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THE PRINCE’S DOCK, BOMBAY. 
MR. T. ORMISTON, C.E., ENGINEER. 
(For description see page 100.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GeRoLp and Co., 3. 

LEIPSIC.—A. TwiermeveErR, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of be gp J addressed to the 
public, and intended for insertion in this column, must, in all 

cases, be accompanied by a large envelope legibly directed by the 

writer to himself, and bearing a 2d. e stamp, in order that 

answers received by us may be fi to their destination. No 

ice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request copies. 

*,* All letters intended for insertion in Tur ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

C. H. Lariviers.— We are endeavouring to get the information you require. 

J. M.—Usually Shrapnel shell weighing 16 lb. 502. Double shell of 25 lb. 
has been tried. Range about 4150 to 4200 yards. 

M. P.— We do not know any in Liverpool.—Messrs. J. G. Rollins and Co., Old 
Swan Wharf, London, and Messrs. Selig, Sonnenthal, and Co., Lambeth- 
hill, Queen Victoria-street, B.C., may be able to meet ‘¢ requirements, 

R. W. F. (Cork Beg Island).—(1) The 60/t. head, with intervening distance 
quoted, will give more power than the 40ft. did. (2) If the 3in. pipe supplies 
water at sufficient velocity there will be no gain in incieasing it in size to 
make it supply a larger quantity in @ given time. 

T. C. R.— Whea the crank is at the top stroke the movement of the cylinder w 
slower than at the bottom stroke, because the length of the lever (piston vod) 
is Longer in the first case, while the speed and distance through which its extremity 
is moved is only the same as in the second case. Thus, the change of direc- 
tion of motion of the cylinder is quicker at the down stroke, because the 
extremity of the shortened lever passes through a ter angle in the same 
time than is passed through by ut when out at full length. 





. GRANARY ELEVATORS. 
(To the Editor of The Engineer.) 
S1n,—Will some of your readers kindly inform me what are the best 


class of elevators, as in large granaries, for wheat and Indian corn, 
and by whom made? A SUBSCRIBER. 
August 4th. 





RAILWAY WAGON COUPLINGS, 
(To the Bditor of The Engineer.) 
Sin,—I shall be glad if any of your correspondents can tell me whether 


although it does include among its members many who 
are actually engaged in so-called mechanical engineering, 
in substance represents the more abstract side of — 
eee The cause of this state of affairs is probab. 
not difficult to trace. In this country, and indeed the 
rule obtained elsewhere, as soon as any branch of 
trade became fairly established there was a strong 
tendency amongst the persons actually engaged in 
it jealously to guard the experience they acquired 
in its exercise. As a rule, the longer a firm 
been in existence the more successful it became, and 
simply because a sm course of practice in a particular 
direction naturally led to the accumulation of means of 
saving labour and money, of methods of producin, 
superior materials and workmanship, to say nothing o 
the value of connection. It followed, as a matter of 
course, that an iron-making business which for years had 
been in the possession of one family was, by the know- 
— its owners had acquired of the ores and fuels, 
and the best methods of using them in its particular 
district, at a great advantage over a newly started 
concern in the same district. Difficulties of transit and 
communication between different parts of the country 
also contributed to this result. Apprentices and work- 
men as a rule remained where they were brought up, and 
did not as now carry, as birds carry seeds, the fruits of their 
experience from one quarter to another. In the early 
part of this century an ironmaster or manufacturing 
engineer, with few exceptions, would have regarded any 
attempt or request on the part of a brother ironmaster or 
engineer to i the benefit of his experience by a 
comparison of his process of manufacture, as something 
like an intrusion to be resented. With improved com- 


ee and especially with the formation of what 
we may “trade” societies, as distinguished from what 
we have above described as “ learned ” societies, all this 


became changed, and the results are patent to the world. 
_ The Institution of Mechanical Engineers, now holding 
its meeting in the t Northern engineering centre— 
Glasgow—may fairly be ised as the pioneer and 
chief of this class of society. Established in 1847, at the 
suggestion of George Stephenson and a very limited 
number of men, of whom, we believe, Mr. E. A. Cowper 


any of the Tailway wagon couplings, by which may be |18 the only survivor, it now numbers nearly 1200 
coupled from the side, are in extensive use, or to what extent any such | members. The very place of its birth is an evidence 
eet isa” the form of the coupling. ‘©. lof its object. The Institution of Civil Engineers, 





COAL DUST FUEL AND MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—I shall be much obliged if any of your correspondents can tell me 
what combining material is most used to convert dust into blocks for 
domestic use, and whether it can be moulded into blocks withont 
pepe ag If hinery is 'y I should be glad to know to whom 
to *pply ‘or information respecting it. G. R. F. 

Victoria, Vancouver's Island, July 9th, 








SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terma (paid im advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence annum will 
be made, Tue Enoineer ws registered for transmission ued. 

Cloth Cases for binding Tur Enoineer Volume, price 2s. 6d. each. 

The following Volumes of Tux Enainger can be had, price 18s. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 43, 44, and 46. A 
complete set of Tak ENGINEER cun be made up, comprising 46 volumes. 

Foreign gt oer l Thin Paper Copies will, until further notice, be 
received at Sollowing rates. paying in advance at the 
following rates will receive Tuk Enaineer weekly and post-free. Sub- 

pat ny eta by Post-office order must be accompanied by letter of advice 

on Publisher. Thick Paper Copies may be had, if preferred at increased 
ra 


Remittance Post-ofice Order. — Australia, jum, Brazil, British 
pigcty SO a 
ce rman, a 
Natal, Netherland.’ NowBrunswick, Hevioundiead, New Soul 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, 
ampton, £1 16s. 


Remittance by Bill in London.—A Buenos Ayres, oye. France, 

pn Spain veden, £i 16a, Chill, Boras, and Java, £2 So. india 
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THE MECHANICAL ENGINEERS IN GLASGOW. 


Ir is not too much to say that the technical or trade 
society, now a common institution in most of the civilised 
countries of the world, is a child of English ntage, 
and the rapid development of such societies during the 
last five and thirty or forty years is an evidence of a 
beef remarkable change, affecting the technical industries 
of this country in particular. Down to very nearly the 
end of the first half of the present century, an association 
of manufacturers, whether engineers, ironmasters, ship- 
po sap or other persons e in the practical appli 
cation of scientific or mechanical laws, was, for all useful 
purposes, unknown. Abstract science, it is true, was 
represented from the middle of the seventeenth -entury 
by the Royal Society, and from a later date Ly other 
“learned” societies, such as the Astronomical and Linnean, 
but beyond the Society of Arts, formed, as its name 
implies, for the advancement of arts and manufac 
tures in general, the interests of manufacturers in parti- 
cular classes were not adequately represented. The 
Institution of Civil Engineers dates from an earlier 
period than that of which we write, but that society, 














concerned as it was and is chiefly with the con- 
struction of public works and the development of 
civil engineering, had its home in Westminster, within a 
stone’s throw of the seat of Parliament, the legislative 
author of the works which the members of the Society 
were most concerned in promoting, and in the midst of 
the professional abodes of its members. The Institution 
of Mechanical Engineers, on the other hand, chose its 
head quarters in Birmingham, the then centre of the 
manufacturing industries. From the first it was intended 
that it should be a society of mechanical or manufacturing 
engineers, with this one purpose, the dissemination of infor- 
mation relating to their daily work, and the consequent 
general improvement of the mechanical industries of the 
country. ‘That it has succeeded in its aim is a pe mews 
and a glance at its voluminous proceedings will show the 
high class of much of its early work. The best men in the 
country were speedily enrolled as members. The two 
Stephensons, Robert Napier, John Penn, and Fairbairn, 
gone from amongst us, not to name many equally 
eminent men still living, have served as its presidents. 
At first the rules of the Society provided for four meet- 
ings in every year, to be held at its head-quarters in 
Birmingham. In 1851, while the Great Exhibition was 
open in Hyde Park, an exception was made, and an im- 
rtant meeting was held in London, and we may 
ere remind our readers that upon the occurrence of 
similar exhibitions in Paris in 1867 and 1878 full 
meetings were held in the latter city. In 1853, at the 
instance of Sir William, then Mr. Fairbairn, a visit was 
paid to Manchester, and in 1856 the first meeting in 
Glasgow was held. A report of the proceedings at this 
meeting will be found in an early number of THE 
ENGINEER—September 19th, 1856—from which a good 
idea may be formed of its importance and success. A glance 
at the list of papers then read fully justifies the wisdom 
of breaking through the original rule of the Society. 
Most of them were read by local authors, and related to 
local matters—matters which, in all probability, would not 
otherwise have been eens at all events so early, to 
to the notice of its members. Moreover, another important 
result followed the meeting. We allude to the establish- 
ment of the Institution of Engineers in Scotland, which 
was effected in the following year, with the late Prof. 
Rankine as its president. Other country meetings from 
time to time, including one at Glasgow again in 1864, 
took place with more or less satisfactory results, and now 
in 1879 we have the occurrence of a third visit to the 
Clyde. In the meantime the Institution has removed its 
head-quarters to London, another result of the all- 
powerful influence of improved means of communi- 
cation. Birmingham is no longer the centre it was, and 
London is within reach of all. 

It remains to be considered what is the present position 
and what is the probable future of this and other kindred 
societies? Is there still need of them? Is their work as 
good as it was? These. are questions which naturally 
occur. To the first we would answer in the affirmative. 
The increasing ramifications of mechanical industries, and 
the growing elaboration and perfection of pee 
giving encouragement as they do to the formation o 
ome some is probably conclusive as to this. But on the 
other hand, the —— is now “hae mi with a technical 
press, which was abso utely unknown when the Institu- 
tion of Mechanical Engineers was founded. By far the 
greater part of the information laid before these societies, 
perhaps in a more detailed form, has previously been made 

ublic through the columns of this and other journals. 
evertheless, the mere meeting together of a considerable 
body of men interested in a common object, r for infor- 
mation, with full facilities of converse, and the advantages of 





mutual acquaintance and intercourse, is productive of 
gp Tesults. Moreover, every meeting is supplemented 
y visits to neighbouring works and sp em 
establishments, and a curious man must be dense ind 
who does not gain something through his eyes. The 
answer to the secoud question is not so happy. It is, we 
fear, beyond dispute that the quality of the papers 
at such meetings, and of the discussions which follow 
them, is not favourably comparable with the quality of 
the papers and discussions of past times. The former are 
only too frequently mere advertisements, while the latter 
are aac more and more desultory. It may be that 
the incre facilities for publishing information have 
something to do with this result. In pro 
facilities must be the difficulty of ty) 
valuable papers for any icular society. So long as 
one or two societies had a practical monopoly of publi- 
cation they could pick and choose; now the many 
societies have too often to get what they can. The 
mechanical section of the British Association is a glarmg 
instance of this. Once the organ of valuable informa- 
tion, the quality of the papers presented to its committee 
becomes lower year by year, and by far the ter part 
have of late been little better than puffs. e stronger 
this tendency may become the greater will be the dis- 
inclination on the part of really leading men to become 
actively associated with those bodies, and how much this 
would be deplored we need not say. All this is a matter 
for the serious consideration of the Council of the Insti- 
tution. It is a rich and powerful Society. Its secreta- 
rial department is in the best of hands. Its list of 
members includes many men of influence and learning, 
and it would be a source of —— regret if its resources 
were not turned to the best advantage of the Society and 
the country. 
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THE CARR HOUSE BOILER EXPLOSION. 


THERE is so often something mysterious in the cause 
of a boiler explosion that a sense of relief is felt when 
the origin of an explosion is clearly traced. This is the 
case with the boiler which recently exploded at the Carr 
House Ironworks, killing three men. A coroner’s inquiry 
into the cause of the explosion was held in West Hartle- 
pool on the 29th ult., and from the evidence then adduced 
it appears that the boiler was of the Cornish type 
attached to a mill furnace, a large volume of fiame from 
which passed through the tube. This flame was under 
the control of the furnaceman, and, apparently, the boiler 
attendant could not in any way interfere with it. The 
boiler was put down in 1872, and was then second-hand. 
The makers name is not known, and the age is uncer- 


tain. 

The Carr House Werks belong to Messrs. Tomkys and 
Blake, and Mr. Tomkys, the managing partner, seems to 
have taken more than ordinary care that the boilers 
should be kept in good condition, or at least that they 
should not become in any way unsafe. He had had the 
boilers inspected by a neighbouring boile:maker, and 
the boiler tenders were instructed to give him a report 
each week on the condition of those in their charge. 
The exploded boiler was, with three others, insured by 
the National Boiler Insurance Company, so that 
altogether the owners had reason to expect that they 
would at least know something of it if the boiler became 
dangerous. In the report on the explosion by Mr. 
Hiller, on behalf of the insurance company, it is stated 
that the dimensions of the boiler were: Length, i8ft. 
4in.; diameter, 5ft. 6in.; the tube was about 3ft. 14in. 
diameter. It was provided with the following fittings : 
A Hopkinson compound steam and low-water safety 
valve, loaded to 50 lb. per square inch; a feed back- 
pressure valve, a glass water gauge, blow-out tap, and a 
steam pressure gauge—Schaeffer’s. The flue tube had 
collapsed its entire length, and was broken into about 


six — and the back end plate was blown out. 
This shell was projected a considerable distance, 
striking some ot the machinery in its course. 


When it was proposed by the previous owners of the 
works to insure the boiler, the insurance company’s dis- 
trict inspector examined it thoroughly, and supplied a 
sketch, with dimensions, to the company. In the latter 
the thickness of the tube plates was given as ;7;in., and 
upon this and other dimensions the boiler was insured 
to work at 50]b. per square inch. This pressure was 
still allowed when the boiler was re-examined by the 
same inspector in February, 1877, when Messrs. Tomkys 
and Blake became proprietors of the works. The 
inspector is stated to have been a trustworthy man of 
long experience. Mr. Hiller now, however, states that 
the tube plates were eriginally but ;4;in. in thickness, and 
that they were further weakened by corrosion. Mr. 
Waller, an engineer, residing at Redcar, examined the 
remains of the boiler for the coroner, and in his pore 


he gives the original thickness of the plates as gin., 
and the length of the boiler as 18ft. e also states 
that considerable corrosion had taken place. Mr. Hiller 
says the inspector, had made a mistake of an eighth of an 
inch in the thickness of all the plates. There seems to 
be no evidence that water was short in the boiler at the 
time of the explosion, or that the safety valve was not in 
working order. There was, however, no lead or fusible 
plug in the crown of the flue. The boiler was fed by a 
donkey pump, which also fed the other boilers by the 
same pipe, the admission of water to the boiler being 
controlled by a self-acting float. The mill engine had 
been slackened a few minutes before the explosion, and 
stopped a minute before. It was stated that the boiler 
nme + lal primed until the last few days of work—pro-" 
bably since the last stoppage ; and Mr. Waller seeks to 
account for this by the bad circulation of. the water up 
to a certain time. “The natural circulation would be 
from front to back, with a return current along the 
bottom, but there would, he says, be another heated 
current from the back below the tube, and these meeting 


would cause water to be lifted ; but when the’ space below 
the tube became filled up, or the plates covered with hard 
scale, there would be little, if any, of the second current 
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and theabsence of priming was evidence of dirt and danger.” 
There doesnot, however, seem to be any reason for ascribing 
the explosion to anything else but insufficient strength 
for the pressure at which the boiler was being worked. 
If we take Mr. Hiller’s figures for the thickness of the 
tube, and make a deduction of a sixteenth of an inch for 
the loss of thickness by corrosion, which certainly is not 
too much for a boiler badly corroded, and which was 
second-hand in 1872, we have an effective thickness of only 
about }in. Adoping Wilson’s simplified formula for the col- 

262'4 x T? 

LxD»? 
in which T = thickness of plate in thirty-seconds of an 
inch, L length in feet, and D diameter in quarter feet, we 

eas 

ae _ ss = 74°6lb. as the collapsing pressure of 
the tube. This allows only a factor of safety of 13. Con- 
sidering the age of the boiler, and the fact that it was 
faulty in construction, there being no strengthening rings 
on the tube, and the boiler altogether insufficiently 
stayed, it is plain that this boiler may be looked upon as 
working for some time up to very near its utmost strength. 
There is, perhaps, no strain heavier for a boiler than that 
of rolling-mill or steam hammer work, and the sudden 
accessions of pressure, to which such boilers are subject 
bythe sudden stoppage of engines and hammers, demands 
a factor of safety of not less than at least 4. The con- 
clusion is that it was alcogether inferior to its work, 
and the National Insurance Company did not know it. 
That other and less responsible engineers or boiler- 
makers had inspected it does not remove much or any 
of the responsibilities from the shoulders of the 
insurance company, for it is very well understood 
that a proprietor, having placed his boilers under the 
inspection of an insurance company, feels that he has 
thrown all the responsibility relating to questions of 
fitness of a boiler on that company. If he cannot do this, 
he may as well not insure. The question then arises— 
How many boilers in the hands of insurance companies 
are in the condition of that at Carr House? Mr. Hiller 
placed every confidence in the man who inspected it. It 
seems necessary that not only shall every other boiler 
inspected by this same man be re-inspected by others 
who may not make a mistake of din. in the thickness of 
the plates, but that Mr. Hiller should find some means of 
testing the general trustworthiness of the inspectors of 
his staff. Explosions of this sort will tend to lessen the 
confidence of the people in imsurance companies very 
materially, though it must in fairness be remarked that, 
so far as we know, this is the only instance of defective 
inspection on the part of this particular company. 

One safeguard will be found in more frequent inspec- 
tion and by change of the districts taken by the diffe- 
rent inspectors in any company’s employ. This might 
probably have prevented the calamity at Carr House, 
for the inspection does not seem to have been either so 
frequent or so regular as it should be. 





lapsing pressure of a lap-jointed tube, P = 
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THE LONDON GAS SUPPLY. 

Tue great and growing demand for artificial light in 
the metropolis continues to be shown by the statistics of 
the gas supply. Mr. Field’s yearly “ Analysis,” just pub- 
lished, gives the state of the case for the year 1878, and 
furnishes the usual array of data derived from the 
accounts of the London gas companies. The increase in 
the sale of gas for the past year, as compared with 1877, 
was as much as 1,108,562 thousands of cubic feet, being 
more than 7 percent. This is considerably greater than 
the rate of increase in the population, the latter being 
only 1} per cent. per annum in the decenniad 1862 to 
1871. The quantity of gas consumed, per head of the 
population, is being rapidly augmented. Thus, in 1869 
the consumption of gas was 9,885,857 thousands of cubic 
feet, with a population of 3,158,671, being at the rate of 
little more than 3000 cubic feet per head, whereas last 
year the consumption of gas was 16,293,528 thousands of 
cubic feet, or at the rate of more than 4500 cubic feet 
per head, the population in the middle of 1878 being 
3,577,204. The ratio has thus risen about 50 per 
cent. in nine years. The quantity of coal carbonised by 
the London gas companies in 1869 was 1,171,588 tons. 
Last year the quantity was 1,715,472 tons. At the 
former date 12 per cent. of the coal was cannel, whereas 
last year the cannel amounted only to 6 per cent. In 
1869 each ton of coal corresponded to 8438 cubic feet of gas 
sold. Last year the latter figure became 9496. For 1869 
we have no account of the quantity of gas made, so that 
we are not able to specify the quantity lost on its way to 
the consumer. In 1874 the gas “unaccounted for” was 
8°75 per cent. on the quantity made, whereas now it is 
brought down to 5°56 per cent. In 1874 the gas made 
was 9734 cubic feet per ton of coal, as against 10,181 
cubic feet last year. The fact that for each ton of coal 
carbonised the companies sold 8438 cubic feet of gas in 
1869, and 9496 in 1878, says something, at the present 
time, for the skill employed in the manufacture, as well 
as for economy in the management, though, on the other 
hand, it may be asserted that people have to burn more 
gas now than formerly in order to get the same amount 
of light. If there is any virtue in the official inspection 
of gas, the theory which makes it appear that this com- 
modity is not so good as formerly seems scarcely tenable, 
and we must suppose that the improved results, as shown 
by the accounts, are really due to improvements in the 
manufacture combined with increased care in the distri- 
bution and general management. 

It is a startling fact that 4700 tons of coal are daily 
consumed by the London gas companies. But for every 
ton of coal consumed they produce 34 bushels of coke, 
of which they subsequently consume 27 per cent. as fuel, 
and sell the remainder. In 1869 they made the same 
proportion of coke, and consumed 30 per cent. At that 
date the net proceeds from coke and other residuals 
amounted to 39°1 per cent. on the cost of the coal, 
whereas last year the ratio was as high as 56 per cent. 





The price obtained for coke was almost exactly the 
same at the two dates. The Chartered Company, 
of course, stands at the head in the scale of 
manufacture, consuming 1,108,604 tons of coal, and 
producing 10,289 cubic feet of gas per ton, of which 
9594 feet were sold. Both in making and selling gas the 
Chartered Company showed a higher proportion per ton 
than any of the London companies, though losing a 
slightly higher proportion than the average. In the 
magnitude of its supply, the Chartered maintains its 
character of commanding two-thirds of the entire gas 
field of the metropolis. The next in magnitude is the 
Pheenix, followed by the Commercial and the London, 
which are nearly on a level, the South Metropolitan 
coming next, and the Surrey Consumers’ last. The 
metropolis has now six gas companies, instead of the 
thirteen which existed in 1869. The City of London 
Company has disappeared, together with the Great 
Central, the Imperial, the Independent, the Ratcliff, the 
Equitable, and the Western. In all probability we shall 
soon see some more amalgamations, still further reducing 
the surviving list. 

The capital of the London gas companies at the close 
of 1878 was £12,232,514, with power to raise £3,330,682 
more. Going back to 1869 we find the capital employed 
was #£7,828,844. The capital per ton of coal was 
£6 13s. 8d. in 1869, and £7 2s. 7d. last year, the amount 
per 1000ft. of gas sold being respectively 15s. 10d. and 
15s. The growth of the capital account has been large, 
but is not out of proportion to the sale, though it has 
risen in its ratio to the consumption of the raw material. 
Ofcourse, economy in the use of coal would have this effect 
in relation to the capital account. The gas rental of 1869 
was £2,036,951. rising to £2,853,035 last year. Although 
gas is abenpes the consumption is so largely increased 
that the public of London are now paying nearly 16s. per 
head for gas instead of less than 13s. The price in this 
period has fallen from 49°45 pence per 1000ft. to 42°02 
pence. The reduction is not large considering the fuss 
that has been made over it. What more is awaiting us 
it is difficult to predict, but if the electric light pushes 
itself forward, we may see the price of gas considerably 
reduced. The profit on gas has risen from £768,710 
to £1,081,913, but this exhibits a reduction per 1000ft. 
sold, the former figure being 18°66 pence, and the 
latter 15°94 pence. It is rather notable that there 
is an absolute reduction in the charges for management. 
Thus in 1869 the directors and auditors took £22,788, 
whereas last year they only had £21,076. The salaries 
amounted to £26,676 at the former date, falling to 
£20,853 in 1878. Collectors take more than formerly, 
apparently for the simple reason that there is more money 
to collect ; for while the payments to these gentlemen 
have risen in the aggregate, they have fallen in the ratios. 
Altogether the management charges have fallen from 
19°24d. per ton, and 2°28d. per 1000ft. sold, to 13°72d. 
and 144d. Under the head of wear and tear in the 
manufacturing charges, we find a considerable increase. 
Nine years ago the amount was £145,268, instead of 
which the amount last year was more than doubled, 
being £379,675. The wear and tear for distribution 
also rises, coming up from £43,295 to £110,582. 
Rent and taxes, less credits, nearly double them- 
selves, being £105,791 in the place of £55,402. The 
dividend account for last year looks well for the com- 
panies, there being profit to the extent of more than 
a million, leaving a surplus of £62,507, after paying 
£907,740 for “standard dividends” and £32,407 for 
“additional dividends.” The latter luxuries are enjoyed 
by the Chartered, the Commercial, and the South Metro- 
politan. When the other three companies submit to the 
new form of legislation which has been accepted by their 
colleagues, they will possess the like privilege. The day 
may possibly arrive when the gas companies will have to 
fight a hard battle with the electric light, but at present 
there is nothing to interfere with their interests, and 
there is every reason to expect that they will go on and 
prosper for some time to come. It is a striking fact that 
In going back over the series of years extending to 1869 
we find no year in which the increase in the consumption 
of gas in London was so large as last year, and as an 
equally striking fact it may be observed that at no time 
were complaints by householders of unaccountable in- 
crease in charge and consumption so general as during 
last and the early part of this year. 


THE TUBE TRADE. 

Tue gas tube trade has been one of the earliest British 
industries to feel the prejudicial effects of the increased 
German tariff, to which we lately drew attention. Germany 
has long been one of the best customers of the wrought iron 
tube maker, both in England and Scotland. The orders have 
been for heavy quantities, and they have come forward with 
striking regularity; the monthly orders from the leading 
markets of the Zollverein have largely contributed to the 
activity of the British tube mills. An order embracing tubes 
of the value of £3000 even at present reduced prices has been 
by no means an exceptional one. On the contrary, such an 
order might be looked for by leading firms with tolerable 
confidence monthly during the busy part of the year. All 
this we fear is now to suffer a very unsatisfactory change. 
We have information that immediately upon the coming into 
operation of the new tariff, its existence became known to 
one of the chief establishments for wrought iron steam and 
gas tube making in this country, by the receipt ofa telegram, 

esiring that an order of the value we have just indicated 
should not be executed. The countermand came close upon 
the heels of the post letter which enclosed the order. A sub- 
sequent explanation from the customer showed that the duty 
of 50s. per ton, which is now levied upon British tubes, 
would prevent the continuance of the business hitherto con- 
ducted, and that the imposition of the duty was the sole 
reason of the countermand. The withdrawal of even one 
order of 200 tons of tubes in a month is not a light matter to 
any tube making firm. But when such an order embraces 
only part of the requirements of a market amenable to 
the influences which have induced its suppression, then 
the significance of the cause is great. And it hap- 
pens that there are English firms who number nearly a 








dozen good tube buyers in the German market. These buyers 
our manufacturers believe they have lost so long as the 
tariff remains in operation. Previously the Germans had so 
far increased their tube-making capabilities that the trade, 
though valuable still, had nevertheless begun to fall off, 
Indeed, it is notorious that both German and Belgian firms 
have lately been securing orders from even London gas com- 

nies. Nor have the locomotive tube makers of Germany 

en less determined in their assault on the English centre of 
that industry. One English railway company is known to 
have agreed with certain German producers for a twelve- 
months’ supply. So high a tariff as £2 10s, cannot, therefore, 
have been at all called for in the interest of German manufac- 
turers, if it was not intended wholly to cut off the importa- 
tion. 


THE PUBLIC BODIES AND CONTRACTORS, 

Tue irregularities which, at different times, have been the 
subject of complaint by contractors who have, by public 
invitation through advertisement, sent in tenders for works 
to be executed for public bodies, have recently been repeated in 
an aggravated form by the Corporation of Cork. A short time 
since Mr, T, Claxton Fidler, C.E., prepared a design, and 
specification for a temporary bridge for the joint committee 
of the Harbour Board and the Sones Council of that city. 
The structure was to be chiefly of wood, and in reply to 
advertisements several firms sent in tenders. On opening 
these tenders it was found that they ranged from £2932 11s. 8d. 
to £3291 8s. 9d., the lowest tender being sent in by Mr. W. 
Gradwell, of Barrow-in-Furness, while the others, the lowest 
of which was £400 higher than Mr. Gradwell’s, being by local 
builders. TheCork Corporation, however, after having obtained 
the benefit of a ‘‘ foreign” tender, acquired a sort of parental 
feeling on behalf of the local builders, and with the openly- 
avowed intention that the latter should obtain the work, 
assumed that they had made some mistake, and asked for 
fresh tenders, which their townsmen were only too glad to 
send in, on the plea that they did not know that they might 
use pitch pine instead of Memel, Dantzic, or Riga fir, although 
full information was given in the engineer’s specification. In 
common decency to Mr. Gradwell, he was asked to send in 
another tender, but as he had already tendered as low as 
possible, and £400 lower than any other builder, he could not 
reduce it. Now, as everyone knows that pitch pine is dearer 
than the timbers above mentioned, it will be seen that the 
excuse of the local men was lame to the last degree ; 
yet upon this these men sent in tenders which dropped to 
£82 below Mr. Gradwell’s tender, or approaching a 2 » of 
£500 for the pretended privilege of using more costly timber. 
The committee after this, and a letter from Mr, Fidler, 
became ashamed of the business, and they voted in 
favour of Mr. Gradwell’s tender. The Corporation was 
not, however, disposed to permit the decision of the com- 
mittee to be acted upon, and so taking into consideration the 
necessity for preventing the money which the bridge would 
cost from being paid to a ‘‘ foreigner,” and of giving as much 
employment as possible to the workpeople of the city during 
a time of depression, they voted by a majority of 16 to 10 in 
favour of one of the local contractors. It was ingeniously 
suggested by one councillor that as Mr. Gradwell had been 
asked for a new tender, the whole matter might be considered 
de novo, and no injustice done to him, ‘‘ though the Council 
might not appear very well before the public if they gave the 
contract to Mr. Rooney,” the local contractor. We need not 
pursue the matter further. The facts speak for themselves, 
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Twenty Lessons in Inorganic Chemistry. By W. G. VALENTIN, 

F.C.S. William Collins, Sons, and Co., London, 
One of the most enterprising publishing houses in the 
world, so far as pono works of an educational cha- 
racter, is that of Messrs. Collins. The elementary and 
advanced series to which the work before us belongs, 
contains some of the best books on the several subjects 
that we have seen. For these text-books we have to 
thank South Kensington. A public institution which we 
feel bound to criticise adversely on almost every other 
point, has our sympathy in so far as it has created a need 
for text-books of a different order to the “ Pinnock’s 
Catechisms,” and other so-called scientific school books 
of our youthful days. 

Mr. Valentin wrote the preface of this work in May, 
and passed from among us inJune. His death is keenly 
regretted by many who were students under him, but 
much more by such as were able to call him friend, and 
to know more fully the depth of his powers. This 
book is written with the object of assisting teachers in 
the preparation of students for the Kensington examina- 
tions. Whatever objections may be urged against these 
examinations, Mr. Valentin cannot be said to have pan- 
dered to mere “cram.” He had a horror of the word— 
and of the system. We have heard him vigorously declaim 
against the idea that a six weeks’ course at South 
Kensington turned out a “chemist.” He hated the way 
in which these embryo pupils were able to parade them- 
selves in the world as chemists—from South Kensington. 
He wished to be thorough, and so far as was possible 
with a particular object in view, what he has written in 
this work tends to thoroughness, and not to a mere 
smattering of knowledge. The author commences with 
chapters on hydrogen, electrolysis of water, oxygen, com- 
position of air, followed by the halogens and their most 
important compounds. ‘The method pursued is, see, per- 
form, notread. Chemistry is learned from experiment, more 
than from reading, and the man who cannot relate a few 
misfortunes bandily claims brotherhood with the chemical 
fraternity. It is not till after these chapters that such 
subjects as combining proportions, atomic and mole- 
cular weights, formule, symbolic notation, &c., are 
discussed. The oxygen, nitrogen, and carbon groups are 
then taken in order, the less important members of 
the groups being treated in short chapters appended to 
those treating of the important members. A chapter is 
specially devoted to the explanation of quantivalence, 
which treats the subject clearly and concisely ; three 
chapters follow on the compounds of oxygen and elements 
previously discussed ; the book concluding with defini- 
tions, tables, and questions. With regard to the questions, 
we think that where a numerical answer is asked for, the 
answer should be given, as allowing the student to check 
his work even when not under the master’s eye. More 
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than a hundred experiments are described, and we feel 
sure that if the student follows the instructions given, 
and endeavours to tabulate what is to be learned from 
each experiment, in a fashion similar to that given on 
pages 10 and 11, he will have gained a thorough founda- 
tion, on which a good superstructure can be built. 


Cable-making for Suspension Bridges, with special reference to 
the Cables of the Last River Bridge. By W. HiLpENBRAND, 
C.E. D. Van Nostrand, New York. Small ‘‘ Science 
Series.” 

Some of the most useful books for young engineers are 

those describing in detail the construction of special 

works, giving the reasons for the selection of the various 
parts, and the calculations determining the section, 

strength, material, and position of those parts. Such a 

work is the one before us. The author describes the 

work as on the manufacture of wire cables after the 
method invented by John A. Roebling, and followed 
by him and his sons in making the largest sus- 
pension bridges in America, and particularly he 
describes all the points, including the theoretical 
investigations for determining the sizes of the cables 
for the suspension bridge connecting Brooklyn with 
New York. This bridge has a floor 85ft. wide, is sup- 
ported by four cables suspended in three spans, the 
middle span being 1595°5ft. between the centres of 
the towers, the side spans 954°5ft. from towers to points 
of cable attachment. Each cable consists of nineteen 
strands of 332 parallel steel wire, thus containing a total 
of 6308 wires, with a total ultimate strength of 10,730 
tons. All kinds of traffic, including railway cars drawn 
by endless ropes, pass over the bridge. The cables rest 
upon the towers at a point 267ft. 6°5in. above high-water 
mark, The lowest point of the bridge in the centre of 
the river “shall in no case,” says the law, “be less than 
135ft. above mean high water.” All the auxiliary appa- 
ratus for getting the cables into place; the travelling 
ropes and foot-bridge stays, saddles, anchorages, effects 
and methods of meeting changes of temperature, are 
carefully, though briefly, described in this little book. 

It will at once be seen that a description of this work as 

we have above sketched out is valuable, and readers will 

find that Mr, Hildenbrand has dealt with the subject in 

a clear and simple manner, never forgetting to state 

when possible the why and the wherefore of this detail 

or that alteration of plan, keeping his calculations well 
within the grasp of those who have a fair knowledge of 
algebra and dnatetical conics. The little book is one of 

a series which includes several of a useful elementary 

character, 





BLACKBURN HIGH-LEVEL WATER SUPPLY. 

Tue town of Blackburn is supplied with water by the cor- 
poration by a gravitation scheme from the hilly range on the 
south. There is, however, a portion of the district ranging 
from 450ft. to 725ft. above ordnance datum, which is hovel 
the reach of the gravitation levels, and which has for many 
years suffered from the want of some adequate supply of 
water. A scheme for the supply of this high-level district 
was commericed some time ago and has just been completed. 
At an elevation of about 600ft. above ordnance datum a well 
or shaft, 10ft. in diameter and 31ft. deep, was sunk into the 
grit rock forming the ridge or boundary line on the north of 
the town, From the bottom of this shaft a bore-hole of 20in. 
diameter has been put down to a depth of 215ft. from the 
ground surface. At this depth a supply of water adequate 
for the district was met with, and is now being utilised. The 
bore-hole was put down by the patent steam boring machinery 
of Messrs. Mather and Platt, of Manchester, in a most satis- 
factory manner. The rock bored through was especially 
hard, and tested the machinery very thoroughly ; but the 
circular-mounted steel cutters did their work in a clean 
manner, and produced from time to time excellent cores or 
samples of the rock, which have been preserved for reference. 
This is one advantage of machinery of this kind, namely, 
that reliable specimens of the strata can be secured. The 
water in the bore-hole and well rises to within 12ft. from the 
surface of the ground when there is no pumping and the flow 
is rapid and constant, the yield being about 70,000 gallons 
al day. Anengine house has been erected over the well and 
vore-hole, and supplied with a horizontal engine with 13in. 
cylinder and stroke of 2ft., which is employed to work 
bucket-and-plunger pumps which raise the water from the 
bore-hole, and force it to a height of 125ft. from the engine- 
house floor into a covered reservoir constructed within the 
public park, and having a top water elevation of 730ft. above 
the mean sea level, and from this reservoir the supply will 
gravitate through the high-level district. The reservoir is 
excavated on a hillside slope, and its formation required the 
removal of about 4000 cubic yards of hard grit rock. Advan- 
tage was taken of this circumstance to form the reservoir 
bottom and walls of concrete, which was prepared on the 
spotfrom the excavated rock, broken by a steam stone-breaker, 
and mixed with suitable proportions of Portland cement. 
The interior of reservoir is lined, and the bottom is paved 
with brickwork in Portland cement. The covering-in of the 
reservoir is formed by a series of forty-eight cast iron columns, 
with girders spanning from column to column transversely 
across the reservoir, the length of which is 160ft. and the 
breadth 55ft., the area being covered in with a series of 
longitudinal arches in 9in. brickwork in hydraulic mortar. 
The spandrils of the arches are filled in with concrete, and 
the whole covered with a layer of puddle and the surface 
soiled over. Suitable provision has been made for the inlet 
and outlet mains, cleansing pipes and valves, openings for 
inspection and means of ventilation and aération of the water. 
The reservoir will contain 550,000 gallons. The advantages 
of its being covered are prevention of accidental pollution, 
hindrance to vegetable growth, and approximate uniformity of 
poe mage at all seasons. There has been no purchase of 
land, the reservoir site being, as before stated, in the corpora- 
tion park. The works at the reservoir and pumping station— 
except the ironwork—were executed by Messrs. J. Pickthall 
and Sons. Messrs. Yates, of the Canal Foundry, Blackburn, 
supplied and erected the pumping engine and machinery, and 
the ironwork in columns, girders, &c., at the reservoir. The 
works have been desi a and superintended by Messrs. 
Brierley and Holt, civil engineers, Blackburn, The cost has 
been £9500, 





LOCOMOTIVE ENGINE BUILDING IN 
IRELAND. 


On Saturday, the 2nd inst., the completion of the one 
hundredth locomotive constructed by the Great Southern and 
Western Railway Company was celebrated at Inchicore. 
The building of 100 locomotives may appear to some of our 
readers a matter not worth saying.much about; but the cir- 
cumstances surrounding the event in the present case lend it 
more importance than may be apparent at the first glance. 
Whether it is or is not good policy for railway companies to 
build locomotives at all, under any conditions, is a aon 
which has been very keenly disputed. The opponents of the 
practice urge that, all things considered, engines can be had 
more cheaply from private firms than from the shops of the 
companies. Such an argument would seem to possess 

culiar force in the case of an Irish railway. The sister isle 

as no ironworks or coal mines worth consideration as regards 
locomotive building. All the raw material of an engine 
must be imported : and at first sight it appears to be clear 
that the Great Southern and Western lway Company 
could import engines from England at a far smaller price than 
it could build them at its own works at Inchicore. Asa 
matter of fact, however, such a conclusion would be erroneous, 
and, as we shall show in a moment, Mr. A. M’Donnell, 
the locomotive superintendent of the line, has succeeded in 
turning out 100 locomotives at far less cost than that for which 
they could have been obtained from England. This is in 

eat measure due to the excellent arrangement adopted by 
Mr. A. M‘Donnell in dealing with his men. Confidence is 
maintained between employer and employed. Strikes are 
unknown in the works, and the wages paid satisfy the men, 
and are not exorbitant. Mr. M‘Donnell does not regard his 
men as machines. He has done much to promote their happi- 
ness, and he has been fully supported by the directors. The 
harmony which results has done much to promote the pros- 
perity of the Inchicore Works. 

A glance at the proceedings of Saturday will serve to make 
matters clearer. Inchicore was some forty years ago an 
utterly insignificant village about 14 miles to the south- 
west of Dublin. At Inchicore now stand railway works 
as complete for their size as any in existence. Ample space 
has been at the disposal of the railway company, and the 
Inchicore Works are roomy and well arranged in no ordi- 
nary degree. At another time we shall speak more par- 
ticularly about them. In a field not far distant there was 
erected for the festivities of Saturday a one stand, while a 
refreshment tent stood close by. nder a bright sun 
some 2000 persons enjoyed themselves to their heart’s 
content. There were foot-races for men and _ boys, 
donkey races, bicycle races, wheelbarrow races, besides other 
delights too numerous to mention, and at the end of the day 
came a “tug of war” between the boilermakers and the 
smiths at one end of the rope, and the drivers at the other 
—fourteen picked men at each end, The excitement about this 
event was intense, and it was urged that the foreman of 
the running shed had picked the whole line from one end to 
the other for heavy men. The drivers won—as a bystander 
said, ‘‘They were used to pulling,” Then came a dinner, to 
which about 480 sat down, including some eighty guests, 
among whom were to be reckoned a large party of the 
directors. ‘The dinner took place in the regular dining hall of 
the works. It began at half-past five, and was over in about 
two hours. Another hour saw the hall cleared, and then 
began dancing, kept up till midnight. The dinner was 
excellent. The speeches were few and to the point. The best 
was made by Professor Haughton, who advanced, among other 
topics on which he touched, a novel explanation of the bad 
weather which had rendered 1879 notorious. ‘The utterances 
of a man of such high scientific attainments as Professor 
Haughton are entitled to much consideration ; and the enun- 
ciation of his theory was listened to with interest. Last 
September Professor Haughton asked the British Association 
for a grant of £30 to enable him to calculate sun heat ray 
curves. The moment the fact came to the cognisance of the 
sun he sulked, and has hardly been seen since. ‘‘I have now 

ot all I want, however,” said the Professor, ‘‘and so you will 
have fine weather for the rest of the year.” Itis obvious that 
sports, and dinners, and balls cost a good deal of money, and 
it may be asked how was the cost of Saturday’s festivities 
defrayed? The answer is, by the men themselves. Mr. 
M’Donnell has established in the works dining and reading- 
rooms. A good man cook is kept. Provisions are bought at 
wholesale prices on a large scale, and a man can have a good 
meat dinner with bread and vegetables for about 5d. A limited 
quantity of beer is sold at small prices. A considerable profit 
is made from the dining rooms. This profit is expended every 
year on an excursion, This year the funds have been supple- 
mented. For five weeks every man subscribed ld. a week. 
As about 1200 hands are employed, this represented a con- 
siderable sum. Furthermore, what may be termed the general 

ublic were admitted to the sports on payment of 1d. each. 
Tn this way money enough and to spare was got. The directors 
lent the land, timber for the stand, and all the labour 
required. All the arrangements were carried out by Mr. 
M’Donnell, assisted by Mr. Aspinall, his second in command 
at Inchicore, and by Mr. Ivett, locomotive superintendent of 
the Cork district. Mrs. Macdonald, Mrs. Aspinall, and Mrs. 
Ivett carried out the work of decorating and arranging the 
dining hall in a fashion beyond praise. From beginning to 
end the day was a success. Every one was pleased. There 
was neither drunkenness nor excess, and even after due allow- 
ance has been made for all the circumstances it is impossible 
to resist the conclusions that an excellent feeling permanently 
actuates employers and employed at the Inchicore Works, and 
that a sense of community of interest is present, which can- 
not fail to contribute to the prosperity of the concern. 

As to the nature of the work done, Mr. M’Donnell supplied 
some information during the dinner which is immensely sug- 
gestive. In 1866 the work of rebuilding and building rolling 
stock began at Inchicore, and since that time 100 locomotives 
have either been wholly reconstructed or constructed. The 
sum of £215,000 has been expended, so that the average cost 
of each engine and tender has been £2150. A certain pro- 
portion of the locomotives are tank engines. The tender 
engines have cost on the average £1784 each, and the tenders 
£393. During the last twelve years sixteen locomotives have 
been purchased from Messrs. Beyer and Peacock, and Sharp, 
Stewart, and Co. Similar engines built at Inchicore cost 
£2298, while the price paid for the English engines was 
£2746 each—that is to say, the Irish engines cost £448 each 
less than the English engines. On the whole a saving of 
£4000 a year has been effected by constructing engines at 
Inchecore. 

In order to enable locomotives to be built, Mr. M’Donnell 
spent £47,000, of which £26,000 was required for building, 
and the remainder for tools. It will be seen that on this 


capital outlay the railway company earns some 25 per cent. 
per annum—a good investment. A very considerable busi- 
ness is also done at Inchicore in the building of carriages and 
wagous, In the last two years forty carriages and 395 wagons 
have been built. That the engines turned out by Mr. M’Don- 
nell are not inferior to those made elsewhere is proved by 
the extraordinary mileage he obtains from them. His goods 
engines average 41,00C miles without repairs, and his passenger 
engines yet more. One engine has made 103,000 miles, and 
then came into the shops only to have a big end attended to. 
Another engine has made 115,000 miles without repair; a 
single bogie Fairlie engine has made 96,000 miles. 

The Castle Island branch is worked by a locomotive steam 
carriage. This is worked every day, running many trips, and 
it has not been in the shops for three and a-half years. These 
figures prove very conclusively that work can be as well made 
in Ireland as in England. Not the least advantage gained, 
Mr. M’Donnell pointed out, was that he had turned out in 
the last dozen years 201 good fitters and smiths made from 
raw material, who, without the Inchicore Works, would 
never have been able to earn more than 10s. a week. Mr. 
M’Donnell and his directors are to be congratulated on the 
success which has attended their exertions. It is by such 
achievements and by such men that the happiness and - 
prosperity of countries are assured. They can accomplish 
more in a year than politicians can effect in a century. As 
Mr. M’Donnell stated in the short speech which he made after 
dinner, ‘‘ There are no politics in the Inchicore Works.” 








THE INSTITUTION OF MECHANICAL 
ENGINEERS.—EXCURSIONS. 

Arver the reading of the papers referred to elsewhere the 
members, as announced in the programme last week, made 
excursions to different places. At two o’clock on Tues- 
day a couple of omnibuses started from the Corpora- 
tion Galleries for the Govan shipbuilding yards, some 
of which it had been arranged that those members of the 
Institute who felt interested should visit. About a hundred 
gentlemen took advantage of the opportunity. Half an hour 
later the party arrived at the yard of Messrs. Robert 
Napier and Sons. ‘This firm, it is hardly necessary to state, 
occupies a foremost place among shipbuilders, its great 
success being owing largely to the energy of its former 

rincipal, the late Mr. Robert Napier, of Shandon. The 
Messrs. Napier engined the first four vessels of the 
Cunard Line: the Britannia, the Acadia, the Caledonia, 
and the Columbia, each of 400-horse power, and 
they subsequently furnished engines for nine vessels belong- 
ing to the same fleet, all of which were propelled by 
paddles. Mr. Napier also built the China, the first large 
screw steamship employed by this transatlantic company. 
After supplying a number of engines for vessels of the Navy, 
the firm constructed several ironclads; among them was the 
Erebus, a floating battery for service during the Crimean War, 
the Black Prince, and the Hector. Besides these they built a 
turret ship, named the Rolfkrake, to the order of the Danish 
Government. Among their other contracts for the Admiralty, 
we need only mention the Audacious, the Invincible, Malabar, 
and the powerful ram the Hotspur. The company, on their 
arrival in the yard, were shown through the various depart- 
ments, but interest was chiefly centred in a large vessel built 
entirely of steel for the Pacific Steam Navigation Company, 
which was on the stocks nearly completed, and which was to 
be launched at three o’clock. This ship—the first of steel 
constructed by the Messrs. Napier—has a displacement of 
3400 tons, is 340ft. long by 40ft. beam, and is fitted 
with engines of 2000 indicated horse-power. Besides the 
members of the Institute, there was present a large number 
of local gentlemen. On the supports being knocked away 
the vessel was named the Pizarro in the usual manner, and 
she took the water amid the hurrahs of the on-lookers. The 
company then adjourned to one of the rooms of the draw- 
ing-office, where refreshments had been provided by the 
firm. Mr. A. C. Kirk, one of the principal partners, 
in proposing success to the Pizarro and its owners, stated 
that it was the first of two steel steamships they had 
contracted for with the Pacific Steam Navigation Company. 
The first vessel had been launched in their yard in 1849, and 
since that tine a very large number had been turned out. In 
regard to the construction of vessels of steel, he said that the 
one which had been launched would be able to carry 400 tons 
more than if it had been built to the same dimensions, but of 
iron, The plates had been supplied by the Steel Company of 
Scotland, and had been found perfect, having in no instance 
given way. The toast was duly honoured, and Mr. West, of 
the Liverpool Underwriters’ Office, with whose name the 
toast had been coupled, replied. In the course of a few 
remarks he bere testimony to the excellence. of the material 
supplied by the Steel Company of Scotland. It wasmadeof mild 
steel, and wasa material which he thought mustsoon become very 
prominent among engineers. This vessel, the Pizarro, he told 
them, was the first that had been built from specifications 
entirely made up of decimal measurements, and he advised 
his hearers on their return home to adopt the system, 
as it was sure to give them satisfaction. ‘The toast of ‘‘The 
Builders” having been proposed and responded to, Mr. Kirk 
said it gave him great pleasure to ask the general company to 
sg we gm mens to the Institution of Mechanical Engineers. 
It happened by a pure and very fortunate coincidence 
that this launch had taken place during the sitting of the 
Institution in Glasgow, and he wished prosperity to the Insti- 
tution. The toast was coupled with the name of Professor 
Unwin, who, in reply, testified to the pleasure it gave him to 
visit Glasgow on this occasion. He had been in the city 
several times, and had always, as at present, met with a 
hearty reception. Such an Institution as theirs could not be 
carried on without the co-operation of those who were en- 
gaged in practical work ; and he was quite sure it would receive 
all their support. He had to thank Mr. Kirk and the com- 

any on behalf of the Institution. When the toast of ‘The 
dies” had been drunk the company dispersed. The visitors 
then proceeded to the yard of Messrs. John Elderand Co., about 
a quarter of a mile further down the Clyde. The reputation 
of the late John Elder in connection with marine engineering is 
well-known. Forthe period of twelve years, from 1854 to 1866, 
his firm were the only engineers who made compound marine 
engines under their own patents, but these were subsequently 
universally adopted. During the years mentioned they con- 
structed eo rms sets of paddle engines, thirty sets of screw 
engines, all compound—the latter including those of H.M.S. 
Constance—and the total indicated horse-power of these forty- 





eight sets of engines was 35,550. In the twenty-one years prior 
to 1876 the firm turned out about 200 sets of marine engines, 
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which gave in the aggregate about 213,000 indicated horse- 
senda Sie need hardly remind our readers that this firm 
supplied the ines for the Inflexible, the most powerful 
which had then made, and which were said to have cost 
£120,000. Messrs. John Elder and Co. are also eminent 
shipbuilders, and have contributed vessels to many of the first- 
class lines. From the year 1861 to 1875 inclusive they built 
in all 117 vessels, with an te ton: of 255,523. Of 
these 40 were for the Pacific Steam Navigation Company, 
with a gross tonnage of 89,875; 16 for the African Mail 
Company and the African Steam Navigation Company, 
of 23,400 tons; and 8 vessels of 23,530 tons for the 
Nederland Company. In 1870 they built and engined 
the Italy, an iron screw of 4200 tons, 600-horse power, and 
400ft. in length, the largest vessel then afloat, with the excep- 
tion of the Great Eastern. Between that time and 1873 they 
built no fewer than ten Pacific liners, one of which, the Iberia, 
a screw, was of 4820 tons measurement, and had engines of 
650-horse power. In 1871 they launched forthe Royal Navy the 
Hydra, an ironclad turret ship; and have since then built the 
Nelson, an armour-clad, and six.steel steam corvettes of 2300 tons 
each. When the members of the Institute arrived in the 
yard they saw on the stocks a large steamer of 3400 tons, and 
a length of 360ft. by 40ft. beam, on the stocks, being built 
of steel for Messrs. Donald Currie and Co.’s Cape mail service. 
This vessel will be supplied by the firm with engines of 
4000-horse power. Much interest was taken in two gun- 
boats, the Rambler and the Ranger, and a despatch boat the 
Niger, in the course of construction for her Majesty’s Govern- 
ment. The Orient, built for the London and Melbourne 
trade, and which was lying in the dock, belonging 
to the firm, receiving its finishing touches, was next visited. 
This vessel is 5000 tons measurement, fitted with engines 
of 5500 indicated horse-power. These engines are of the 
compound class, and are fitted with two low-pressure cylinders 
of 85in., and a high-pressure cylinder of 60in., w ile the 
piston has a stroke of 5ft. The gentlemen, having examined 
the machinery minutely, expressed themselves highly grati- 
fied. A walk was next taken through the extensive engi- 
neering shops of the firm, and the various kinds of manufac- 
turing caihina , all of the most approved ttern, 
were seen vc The party returned to Glasgow 
between five and six o’clock in the evening. a 

On the second day—W ednesday—the bers first visited 
Messrs. Dixon’s ironworks at Govan. These worksare merely 
for the production of pig iron from the raw material, and 
although they exhibit very careful arrangement in every 
detail, they need not further be particularly referred to. 

The next visit was paid to Messrs. Diibs, Glasgow Locomotive 
Works. These works were erected in the year 1867, and exhibit 
very careful arrangement in their design. What strikes an 
observer most prominently in walking through the works is the 
almost total absence of travelling cranes, except in the erecting 
shop, and even there they are fewer than one is accustomed to 
see in works of this class. In these works the power is 
supplied by means of wall engines, situated at the extremity 
of each line of shafting, so that in the event of any one line 
not being required, the steam from that engine can be turned 
off and the remainder of the shop is not affected. Itis a 
matter of congratulation that in ao of the depression in 
trade, Messrs. Diibbs have been able to maintain a constant 
supply of work, and at the present time they have on their 
books nearly their full number of hands. 

When at two o’clock the members divided into three parties, 
and proceeded on the three excursions prepared for them on 
this day, the greater number seemed to choose the excur- 
sion to the locomotive works, but a considerable number 
went to Messrs. Walter Macfarlane’s and Co.’s foundry, all 
in the suburbs, which they reached by special train provided 
free by the North British meer Company. On their arrival 
at the Saracen Foundry, the —_ party were very cordially 
received by Mr. Macfarlane, and at once invited to partake 
of the luncheon awaiting them. Before proceeding to view 
the works, the proprietor gave a brief but interesting 
account of the rise and progress of his works, and the 
plan and system on which the extensive works and 
manufactories at Possil Park are carried out. He ex- 
plained the processes patented by his firm, by which the 
moulding and casting of rain-water pipes are carried on—the 
simple but efficient mode of keeping down the greensand 
cores, and the easy way in which the cores are expelled— 
viz., by the bottled-up steam which is generated inside the 
casting. Mr. William Smith, in name of the Institution, as 
well as representing the local institute, pro a hearty vote 
of thanks to Mr. Macfarlane for his hospitality, and for his 
very lucid explanations of the technical details of his busi- 
ness. This being cordially given, the members were taken 
round the vast establishment and had all the processes fully 
explained. Immediately thereafter the y proceeded 
to the North British Railway locomotive work at Cowlairs, 
when the first thing witnessed was a most interesting 
process, namely, the flanging of a locomotive fire-box plate by 
a hydraulic machine designed by Messrs. Brown Brothers, 
Edinburgh. The red-hot plate was drawn out of the furnace 
and placed between the dies, which embraced the entire 
plate. The water being turned on, the dies closed gradually, 
and in the course of three or four minutes from the time the 

late was drawn out of the furnace it was completely flanged. 
hen withdrawn from the machine the plate was much 
admired for its regularity of form. By this machine all the 
plates must be exactly uniform. The numerous special 
machines for operating on the various parts of locomotive 
ines were viewed with much interest, both here and in 
Messrs. Neilson’s locomotive works at Springburn, which were 
afterwards visited. 











BARTON AND WEST'S PRESSURE REDUCER. 
By Mr. W. H. Tuomas. 

THE object of this inventiun is to relieve low-lying and branch 
mains, and domestic service pipes, from excessive and unneces- 
sary pressure ; and thereby to reduce the liability to burst in the 
former case, and of injury to house fittings in the latter. For 
mains the reducer may be made not only to reduce the pressure 
toa fixed percentage of the normal head, but also to deliver the 
water at any required pressure less than that in the rincipal 
main, no matter how the head in the latter may vary. Thus, with 
@ pressure in the principal main varying under varying conditions 
of pumping from 200ft. to 500ft. head, the branch mains may be 
made to deliver at a uniform ig of 60ft., 80ft., or 100ft., as 
may be required; and should it be desired, the latter pressure 
may be altered instantaneously by the officers of the company. 
For house service the small reducers adapted to fin., #in., and 
lin. service pipes are only made to give a fixed percentage of 
reduction—40, 50, or 60 per cent., as may be required—and they 
are not susceptible of modification when once fixed. There is no 
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reason, however, why, if desired, they st.vuld not be made pre- 
cisely similar in construction to the larger reducers, the question 
being purely one of expense in production. 

The accompanying drawings show a reducer or regulator 
for a 3in. main, and a }in. reducer for house service. Refer- 
ence to the longitudinal section in each case will clearly show 
the construction. 

Regulator for Mains (Fig. 1).—The main body or outer casin 
of cast iron has sockets or flanges to receive the inlet an 
outlet pipes B and C ; of these the inlet B communicates with a 
circular chamber D containing a valve E, which valve makes or 
cuts off the connection with a lower chamber F, from which the 
outlet pipe C is led. This valve is of the balanced class, and 
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them to be tested for wear, but it was generally considered 
that much difficulty might be occasioned by the cap leathers 
becoming worn and clogged by the accumulation of silt. The 
subject of the reduction of water pressure in service maing 
was, however, considered by those present to be of great 
pe nena and the thanks of the meeting were given by 
acclamation to Messrs. Alley and Barton and West for intro. 
ducing this subject. 








THE TWIN SCREW _ HOPPER DREDGER, 
“NEPTUNE,” FOR NEWHAVEN HARBOUR. 
Iv our last impression we gave illustrations of a new dredger 
built for and now employed in the construction of the New- 
haven Harbour works by the London, Brighton, and South 
Coast Railway Company. As supplementary to the descrip. 
tion of the dredger, we now give some further particulars, 

with a statement of the cost of working for three months, 

The crew of the dredger consists of captain, engineer, 
ladder man, winch man, fireman, six seamen, and a boy; 
total, eleven hands. She has a single crew only, which 
works as long as the tides and weather will permit during 
daylight. The coal consumed averages about 24 ewt. per 
trip, and the cost is usually 16s, 8d. per ton. The cost of 
loading given in the table includes the cost of discharging the 
coal from colliers or trucks, and loading on board the ger. 
The time occupied in filling the dredger is about three hours, 
and the distance from site of operation of the dredger to the 
place where the mud is discharged is about two miles, and 
the time from letting go the moorings to picking them up 
again is about three-quarters of an hour. After dischargin 
on the ebb the dredger can always return into harbour, anc 
reload ready to go to sea in on the flood, as soon as there 
is enough water over the . Itis thus able to make three 
trips on one tide. 


Cost of Working, &c., for Three Months ending May 31st, 1879. 
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whatever be the pressure in the inlet pipe there is no tendency to 
open it. The top of the chamber D is bored to an easy fit for 
the upper disc of the valve, while the bottom is faced to form a 
seat for the lower disc to rest against. The upper part of the 
valve is sealed with an india-rubber packing G, which prevents 
the water getting at the top of it and forcing it downwards. 
Below the lower or outlet face, the body of the valve is reduced, 
as at H, in any convenient proportion ; this uced diameter is 
preserved through the lower chamber F, and the bottom end is 
sealed by an india-rubber packing similar to that used at the upper 
end. A bolt J, with nuts and wrought iron washers, passing 
through the y of the valve from top to bottom, keeps the 
india-rubber joints tight ; the ends of this bolt are prolonged, the 
lower one fitting in a step at the bottom of the machine so as 
to form a guide, and the upper passing through the top cover so 
as to be acted upon by a lever or dead weight. The action of the 
apparatus is as follows :—The valve is perfectly balanced, so far 
as the inlet pressure is concerned ; hence, it there be no pressure 
in the outlet main, it falls from its seat by its own weight, and 
allows the water to ; but when the pressure on the outlet 
main, acting against P agnete. area at K, becomes sufficient to 
lift the valve, it forces it back to its seat, where it will remain 
until the pressure in the outlet is again reduced. All, therefore, 
that is necessary in order to obtain a fixed limit of pressure in the 
delivery pipe is to weight the valve, either by dead weight or 
spring and lever, to such an extent as to balance the intended 
ow when acting on the annular area K. hen this 

as been done, the pressure in the inlet may vary to any 
extent, but that in the outlet can never rise above the fixed limit. 
As an example may be taken the 3in. regulator, shown in Fig. 1, 
the dimensions of which are as under :—Diameter, upper and 
lower discs, 5in.; diameter, lower portion of body of valve, 4in.; 
weight of valve, 35lb. The fixed vimit of pressure in the outlet 
pipe may be assumed to be 501b. per square inch. The difference 
in area between a 5in. and a 4in. circle being about 7 square 
inches, and the weight of the valve 35lb., the pressure in the 
outlet to balance the weight of the valve will be 51b. per square 
inch. Cor uently, 45lb. per square inch extra load will be 
required on the valve if it is to close at 50lb. pressure. This 
requires 45 X 7 = 315]b. downward pressure on the valve, which, 
with a leverage of 8 to 1, would require about 40 lb. dead weight. 
If this be applied the valve will keep open so long as the pressure 
in the outlet is below 50 1b. per square inch, but the moment this 
is exceeded the valve will close automatically. This working or 
delivery pressure in the outlet may be instantly increased or 
reduced by altering the weights on the valve. 

Reducer for Service Pipes, Fig. 2.—In the smaller class of 
reducers the proportion of pressure in the inlet to that in the out- 
jet is constant, and the construction is simpler. In this case the 
jnlet chamber A is under the valve B, the upper and lower faces 
of which are proportioned to 
the variation in pressure re- 
quired, With a view to avoid- 
ing stuffing-boxes, two discs 
of india-rubber are inserted, 
cutting off the water from the 
backs of each portion of the 
valve. There is a communica- 
tion C between the outlet and 
f ; the upper portion of the 
valve. Again, to give an example, let us suppose the 
areas of the upper and lower valve faces to be as 2 to 1. 

en as long as the pressure in the outlet pipe does not 
exceed one-half the pressure in the inlet, the valve will be raised 
and the water will pass; but the moment the pressure rises 
beyond that proportion the valve will close, and so remain till 
the pressure is again reduced. The proportional pressure on each 
side of the reducer remains the same, whether the water be at 
rest or running, and the delivery will, in every case, equal that 
due to the reduced head. An extensive series of experiments 
was lately made with two of these reducers at the South Essex 
Waterworks, under the direction of Messrs. Edward Easton and 
L. F. Vernon Harcourt, who have reported that, in every sense, 
they fulfilled the purposes for which they were designed. 


The discussion which followed this and Mr. Alley’s paper 
elicited very little information not conveyed by the papers 


themselves, Both the regulators described by them are com- 
paratively new, and sufficient time has not yet elapsed for 


























at-} Coal. 2 
aA ig 
| L 4 
1879. >i sg] 3) we | wi | & 
Week ending ‘SS | 25 |2 8) #33 © of crew. | 2 Total cost. 
3 | 38 les| sas a3é 
z\% 6| 83 aa? 
= | -s 
} s.d. £ 8d.) £8.d./£ 2d. 
March 8 | 11 | 5690} 13) 111811 2215 8/ 215 9] 8710 4 
March 15 11 | 5730} 13} 111810 2215 8 | 2 5 2/3619 8 
March 22 13 | 6750 | 154, 14 410 2318 4/ 0 0 0/38 8 2 
March 29 10 | 5190} 12) 11 0 6 22 4 4) 110 5) 3415 8 
April 5 | 13 | 6660 | 16) 1414 0 2318 4) 3 8 8/42 1 0 
April 12 ~ | 5} 2490) 6) 519 5,19 7 8} 914 5/35 1 6 
April 19 12 | 5880 | 149} 13 1 6/23 7 0| 415 0/41 8 6 
April 26 1l | 4950 | 13 | 111810 2215 8/| O17 0/3511 6 
May 3 16 | 7200 | 17), 16 7 244) 211 0] 4 611 
May 10 11 | 4950/12/11 0 6 2215 8! 0 0 0/8816 2 
May 17 14 6300 | 165,15 0 0 2410 8) 1 7 6/4018 2 
May 24 11 | 4960} 12/11 0 6 2315 8; 0 0 0/3416 2 
May 31 11 | 4890; 12/11 0 6 2315 8 210 0|87 6 2 
Totals .. 149 71140 |1735159 411 30114 8 311411 214 6 
Average amount of mud and hard clay pertrip .. .. 477 tons 
Average cost per trip oom. <0 (ke 06.08 Lae e3 6s. 2d, 
Average cost pertonof mud .. .. .. «s «. « 166d. 








TENDERS. 


NORTHAMPTON SEWERAGE. 

THE following are the amounts of the tenders for the construc- 
tion of the St. James’s End sewerage works at Northampton. 
The engineers, Messrs. Smith and Austin, of Hertford, supplied 
the quantities. 








Green and Mill .. £9250 0 0 
J.Caddey.. . -- 801515 4 
G. Young .. 6850 0 0 
H. Martin it 00 
G. J. Smith 6548 0 0 
M. Barber ie ei on 6534 0 0 
G. Cowdery and Son 6353 0 0 
J. W. Dodds and Co, .. 6250 0 0 
Preslands and Son. . 6200 0 0 
J. Bell Se 46, 6160 0 ¥ 
J. F. Meston .. 6085 0 0 
F. Olney .. 6026 0 0 
W. Cocker 5981 15 0 
R. Dunkley_ .. oe ed. ee 48). 90, 8) 00. le ee 
Le =a ee a ee e)h—hlUc 
T. Cosford See ee ee ee 66 ee es 8 5718 0 0 
Frayne and Sheldon .. .. .. - 505919 4 
Rowland Brothers (accepted) .. 4850 0 0 
Soutn Kxnstneton Museum.—Visitors during the week ending 


August 2nd, 1879:—On Monday, ‘Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9225; mercantile marine, 
building materials, and other collections, 2427. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 6 p.m., 
Museum, 1735 ; mercantile marine, building mate and other 
collections, 220. Total, 13,607. Average of corresponding week 
in former years, 18,262, Total from the opening of the Museum, 
18,277,309. 

A New Execrric Current Breaker.—A simple form of con- 
tact breaker is described by Dr. F. Niemoller. ‘fo the middle of 
a wire stretched horizontally is attached a platinum point which 
touches the surface of mercury held by a small vessel. The cur- 
rent passes through the wire, and over that part of the wire 
through which the current passes when all the apparatus in its 
normal state is a small magnet. This magnet, acting on the 
current, causes vibrations in the wire, and so breaks and makes 
contact. The number of vibrations can be readily modified by 
changing the length of the wire, and as high a number as 1000 breaks 
per second can be obtained. By passing an intermittent current 
over the wire, it can be set in vibration without the intervention 
of mechanical means. This happens when the fundamental note 
of the string is in unison with the pitch of the breaker. 


ARTESIAN WELLS IN CENTRAL AUSTRALIA.—Successful borings 
for water have been made in Frome County, South Australia, in 
a district hitherto almost devoid of surface water, and re ed 
as consequently almost worthless for agricultural or pastoral 
Pp . One well, sunk in some arid country near e Frome, 
at a distance of 400 miles north of Adelaide as the crow flies, on 
being bored to the depth of 370ft., produces a daily supply of 
10,000 gallons of excellent water; and other artesian wells in the 
same district have proved equally successful. As the result of 
the enterprise, we are told that, whereas that country would 
formerly only carry a few thousand head of stock, its capabilities 
are now practically unlimited. This success will stimulate similar 
enterprises elsewhere. Much of the so-called desert count 
forming the boundary between the coast districts and the ric 
pastoral lands which have been discovered in the interior of the 
continent will be reclaimed by this means. The South Australian 
Government is sending a scientific expedition to the shores of the 
Great Australian Bight, with a view to the selection of proper 
sites for artesian wells to tap the deep springs which are known 
to exist there; so that a part of the country which has hitherto 
been regarded as almost the most inhospitable portion of Aus- 





tralia will by this means, says the Colonies and India, be thrown 
open to agricultural enterprise, 
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RAS. SHOW, KILBURN—EIGHT-HORSE TRACTION ENGINE. 


MESSRS, J. AND H. McLAREN, LEEDS, ENGINEERS. 





$Y] 

\ 

Ty Se) il 
meee “ (wy 


A WELL-KNOWN maker recently discussing the mae se Wf 
merits of the different traction engines now made, concluded 

by saying, ‘‘ but they are all good, for it is useless to make | 
one which is not so.” The engine of Messrs. J. and H. | 
McLaren, a general view of which we give above, 

to show the general design, is of the standard type manufac- | 
tured by this firm. It has one cylinder, mounted in the 

dome and surrounded by a steam jacket. The working pres- 

sure is 125 Ib. on the square inch, but as this pressure is fre- 

quently largely exceeded the boiler requires to be of the 

strongest description. The whole of the spur gearing is of | 
crucible cast steel, and upon the main axle is a winding | 
drum with wire rope, which, as has recently been plentifully | 
shown at Kilburn, is of great use in hauling the load out of 
awkward places. The crank shaft is bent out of the straight 
forged scrap iron bar. The main axle and intermediate 
shaft, piston, slide, and motion bars are of forged | 
steel. The speed can be momentarily altered by the atten- 

dant from one and three-quarters to three miles per hour, a | 
very simple arrangement preventing the two speeds being 
thrown into gear at the same time. The arrangement of the 
gearing permits the strap from the fly-wheel to be worked 
either to the front or the back of the engine. The tank is 
placed under the foot-plate and coal bunkers, and the steerage 
as well as all the handles, brake, &c., are easily accessible, 
so that the engine can be driven and steered by one 
man. The engines have a water lifter fixed in the | 
tender, so that with a jet of steam from the boiler 
the tank can be filled with water in a very few minutes 
from any convenient brook or pond. A tool box, fixed on the 
boiler side, forms a handy foot-plate for cleaning and over- | 
hauling the engine. The engine illustrates the steady advance | 
which has been made in late years in the design and construc- | 
tion of strong traction engines, and the workmanship of the | 
engine shown at Kilburn fully merits the praise with which | 
we have been able to speak of those previously made by this | 
fi 


rm. 
At Kilburn these makers showed three traction engines, one 


of 8 and two of 6-horse power. They overcome the expansion | 
difficulty by tieing the cylinder to the crank-shaft brackets by | 
two stout flat straps or frames, which carry the motion plate | 
between them. e cylinder is provided with a flat foot 
with dovetailed edges which fit into similar dovetails on a | 
cast iron saddle bolted to the boiler. The arrangement | 
is like the tool-rest of a lathe. The boiler is free to) 
expand beneath the cylinder, which moves in the saddle. | 
Steam is taken to the valve chest through a short brass pipe, , 
one end of which works in a stuffing-box. One of the engines | 
shown by Messrs.’ McLaren, and which we illustrate above, | 
was, we believe, built to order. It will be seen that in | 
this engine the peculiar arrangement we have just described | 
has not been alae. The cylinder is secured by a very | 
broad foot. The crank-shaft brackets are of wrought iron. | 
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upwards and downwards on a rectangular surface, instead of 

on an angular surface as is common with most other pistons. 
Almost as many inventions for improvements in piston rings 

and springs have been made as for steam engine slide valves, 


Fic.t 


(NM! 


VV MV WO 


a 


ad 
\ 


( 


x 








\ WS 
\\ AS 


NL 


Y 


Ae 


FIiCc.3 





wl 


i 
il 
ht 








but we think that the arrangement illustrated is of consider- | 
able merit. It will be seen that though the spring is double | 
it is very easily made, in four parts, easily connected. The | 
form of each part is simple, and renewal easy. 








STEEL FIRE-BOXES. 


Ir is generally known that great difference of opinion exists | 
with respect to the value of steel as a material for fire-boxes | 


Messrs. McLaren have adopted phosphor bronze for the crank | of locomotive and other engines. The experience of 


shaft and connecting-rod bearings, and inform us that they different engineers is somewhat conflicting, and after a con- 


find it well worth the extra cost, which, we may add, does 
not fall on the purchaser. 








JONES'S PATENT PISTON RING SPRING. 

Tue annexed woodcut illustrates a new form of piston 
— ring and spring, recently ae out by Messrs, 
ohn Sasae and Sons, of the St. George’s Ironworks, 
Liverpool. Two or more springs in combination are ret ; 
they are entirely free from any connection with the y of 
the piston, and are arranged in distinct rings ; each ring is 
divided into sections, thereby affording rapid and cheap 
adjustment. The packing rings of these pistons havea three- 
fold action, viz., a against the cylinder with 
an equal pressure on parts of the circle, and pressing 


| siderable trial steel fire-boxes have been abandoned on the 
| London and North-Western Railway, chiefly owing to the 
| cracking of the plates. In Tux EncInrer for the 23rd of | 
| August, 1878, we illustrated the method of channelling, or 
| corrugating, the side sheets of steel fire-boxes on the 
| Jeffersonville, Madison, and Indianopolis Railway, and gave 
| some account of the results of their trial. In the discussion 
| on a report presented by the Committee on Boilers, at a recent | 
convention of the American Master Mechanics’ Association, | 
|a member of the committee, Mr. Hayes, said that he | 
had recommended steel for all parts of the boiler. He had 
been troubled with incrustation upon the crown sheets, but 
had introduced a plan for washing out the boilers which had 
enabled him to keep the crown sheets comparatively clean. 
Since then he had found steel better than iron for that part of 





the boiler. In the barrel he had found that steel pitted more 
than good iron, but not more than some iron. The trouble 
with pitting was entirely upon that section of his road where 
the water was strongly impregnated with lime. He attributed 
it to both mechanical and chemical action, and had strongly 
thought of giving up steel for that part of the boiler. 

Another speaker, Mr. WELLS, said that when steel came 
into use for fire-boxes, much trouble was caused by sheets 
cracking. This took place — where water was used 
which » Bharme a hard scale, and the sheets cracked from 
being overheated, and consequently brought under a tensile 
strain when cold. Corrugating the fire-box sheets had been 
tried extensively as a remedy, and very good reports had been 
received from some of those who had tried it. He had-tried 
it himself, and had never had any trouble from the corrugated 
sheets cracking or stay-bolts in them leaking, while with 
plain sheets he had had a great deal of trouble. 

The evidence of Mr. SEDGLEY was spongy in favour of corru- 
gating. He said that the cracking of side-sheets on his road 
had been so frequent that it became a serious question with 
them whether they could continue to us* steel for fire-boxes. 
He had tried corrugating the side-sheets, at first putting in 
half a dozen waves an inch deep, and afterward sale the 
depth of the corrugations to. Zin., and this prevented the 
cracking. As to stay-bolts, they had no trouble when they 
were properly put in. He had tried drilling the sheets for the 
stay-bolts, but now preferred to punch them, afterward 
annealing the sheets. He found no reason for abandoning 
steel for boilers, and was surprised to hear others complain of 
its pitting or corroding. 

One speaker said that they had no trouble from sheets 
cracking since they begun to use a low grade of steel. He 
thought that they had been using too high a grade of steel. 
While another said that they had been using a high grade of 
steel, and thought that they got better results from steel with 
a large amount of carbon than from a lower grade. 

A Mr. Grauam said he had used corrugated fire-box sheets 
for eight or nine years, and had had no trouble from rupture. 
He had used both iron and steel, and saw no difference 
except the greater tendency of iron to blister. The water on 
his road was very bad; he had taken three bushels of scale 
a of a boiler which had been washed out only four weeks 

ore, 

A Mr. Hayes said that experiences would differ very much 
according to the coal and water used. On some sections of 
his road the coal was strongly impregnated with sulphur, and 
fire-boxes would crack occasionally, while on others, where 


| the coal was pure, they would run for years and give no 
| trouble. Different grades of steel might do well in different 


places. He had a few engines with corrugated side sheets, 
and they were doing well. A low-grade steel would give the 
best satisfaction generally. 

Another engineer, Mr. Woopcock, said thai; they had had 
much trouble from side sheets of crucible steel cracking. For 
some years past they had tried corrugating the sheets, and 
the trouble had disappeared. 

The evidence is thus very conclusively in favour of the 
adoption of narrow and shallow corrugation for the sides of 
fire-box plates. It need not cost much, and the freedom thus 
secured for slight flexure through short ranges not only 
prevents cracking of the plates, but prevents much of the 
strain now thrown on the stays and joints. 








Sewine Macutnes In SaILbMAKING.—The Admiralty has deter- 
mined to effect a great change, which means much saving of 
labour and more expeditions and improved ,work, by the intro- 
ducing into the various dockyards of heavy sewing machines for 
et The decision has been arrived at after considerable 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents, 


*,* It has come to our notice that some applicants to the Patent 
“office Sales Department, for Patent ae have caused 
much unnecessary trouble and annoy lves and to 
the Patent-office — by giving the co of the page of THE 
ENGINEER at which the Specification they require is referred to, 
tnstead A giving the number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of = to those pages and finding the numbers of the Speciji- 
cation. 

Grants and Dates of Provisional Protection for Six Months. 


2170. Baxp Sawinc Macuinery, 8. Wilson, Athlone, Westmeath.—31s¢ 
May, 1879. 

2230. Lax Parer with Musuiy, C. J. Cropper, Kendal, Westmorland. 
—5th June, 1879. 

-~ Tricycies and other VeLocirepes, W. Langshaw, Nottingham.—7th 

une, 1879. 
2272. Cueckina the Recerrion of Sums of Money, E. de Zuccato, 
erhouse-street, Holborn Viaduct, London.—9th June, 1879. 

2342. PREPARING FoRZE for FrEepinc ‘PURPOSES, W. McBride and J. 
Mackenzie, Cork.—13th June, 1879. 

2386. Propucinc SULPHURETTED HyDRocen Gas, W. E. A. Hartmann, 
Traf r-terrace, Swansea.—l6th June, 1879. 

2426. Traps and Batts for Gun PRACTICE, W. W. Greener, Haymarket, 
Lendon.—13th June, 1879. 

2560. Trearment of AspHaLtuM and other Brruminous or Resinovs 
M an G. E. Ty Chancery-lane, London.—A communication 
from E. Farrington, 

2562. FRICTION any i. J. Haddan, “ors London.—A communica- 
tion from L. dei M. B. della F. o Fonti, Rom 

2564. Cure or FasTener for Strockine Guanamene, T. Jenkin, Newgate- 
street, London. 

2566. TreatTinc Frsrovus Marerias, E. C. T. Blake, Brixton, and W. 
Boggett, Chelsea, London. 

2568. STEAM Seam, L. A. Groth, Bective-road, Surrey. 
tion from C. 8. Ti 

2570. Seam Enorves, H. Brecknell and E. Brecknell, Bristol. 

72. Sotrrares, &c., W. Winters, Birmingham. 
-. “ye aad Brakes, S. P. Tallman, Dunellen, Middlesex, New Jersey, 








—A communica- 





2576. Disacorecatinc Cakep Fiovr, H. Simon, St. Peter’s-square, Man- 
ester.—A communication from G. Daverio, Oberstrass, Zurich, and 
J. H. Biinzli, Uster, Switzerland. 


2578. Convevinc Water, &c., from one locality to another, T. Casson, 
Denbigh. 


2580. —~- Cookie Ovens, J. M. Timmis, Birmingham. 
2582. Macutyes for Combine Corton, &c., T. H. Rushton, B, A. Dobson, 
and W. Dobson, Bolton. 
2584. Tursines, W. R. Lake, Southampton-buildings, London.—A com- 
munication from F. E. Mahoudeau, Paris,—26th June, 1879. 
so. Damprnc and Pouisuine Spuit Peas, G. Litster, jun., Edinburgh, 


N.B. 
2588. ARTIFICIAL LeaTHER, E. H. Micklewood, Coburg-street, Plymouth, 
Devonshi 
2590. BREWING, E. Welz, Breslau, and A. Rittner, Schweidnitz, Silesia, 
Prussia 


2594. Srast, M. Coventry, jun., and M. Wilks, King-street, Manchester. 

2596. Roorine, &c., W. B. Ritchie, Belfast 

2598. Biscuits, R. Hamilton, Dumfries, N N cB. 

2600. RECEIVING APPARATUS for TeterHonitc Communication, F. A. 
Ormiston, mg 7 street, London.—A communication from H. M. 
McIntire, Easton, U.S. 

2602. Sprxxinc and Dovsiixc Fipres, J. Mason, Illingworth, Halifax, 
Yorkshire. 

2604. CuLTrvaTING and — ImMPLEMENTs, W. N. Nicholson and W. 
Mather, Newark-u 

2606. BrusHes and Evastic ee J. Trotter, Barnet, Herts.—A com- 
munication from Messrs. Astenius and Andersson, Stockholm. 

2608.,PREssING or MouLDING Bricks, &c., T. G. Messenger, Loughborough, 
Leicester.—27th June, 1878. 

2612. Conpensinc Exuavst Steam of Tramway Locomotive ENcines, J. 
Barclay, Kilmarnock, Ayrshire. 

2614. REAPING MACHINES, C. T. Burgess, Brentwood, Essex. 

2616. Coxe Ovens, H. Simon, St. Peter’s-square, Manchester.—A commu- 
nication from F. Carves, St. Etienne, France. 

2618. 7 Moror Enoryes, J. J. Butcher, Gateshead, Durham. —28th June, 


187! 

2676. Ret DREsS-HOLDERS, B. Wareing, Northwood-street, Birming- 
ham.—2nd July, 1879. 

2694. Houprnc or Securtnc Laces of Boots, T. Green, Northampton. 

2696. Rotary Frames, F. Keywood, Nottingham. 

2698. CinpER Sirrers, M. A. Shaw, Leighton Buzzard, Bedford. 

2700. Hoists or CraNngEs, J. Barker, Oldham. 

2702. Joist for Connectinc the Levers of Looms, J. Hollingworth, 
Dobcross, Huddersfield, and J. H. Buckley, London. 

2706. METALLIC SULPHIDES, J. B, Spence, Lombard-street, London. 

2708. Botries, &c., E. Briggs, David-place, and W. Burt, Beresford- 
street, St. Heliers, ae —3rd July, 1879. 

2714. Foot-warMers, &c., W. P. Thompson, High Holborn, London.—s 
communication from J. Meresse and P. Rondepierre, Rue de - ae on 
dun, Paris. 

2720. Treatment of Tarry O1:s, R. Gottheil, Leipzigerstrasse, Berlin.— 
A communication from A. Graetrel, Hanover, Germany. 

2724. Printine, J. J. Sachs, Barrow-in-Furness. 

2726. ADJUSTABLE METAL SECTION Bock, T. Monks, Clifton. 

728. Screens for Sirtive Coat, J. Warrington, Cragwood, Rawdon, near 


2730. SEWING Macurnes, R. E. Chambers, Lewes, Sussex. 

2732. Gas Enoines, J. R. Johnson, Southampton-buildings, Londou. 

2734. Apparatus to be PLaceD on a CANDLE to CaTcH or COLLECT any 
MELTED MaTERIAL from the top of the same, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from A. Lacotte, La Gironde, 
France.—4th July, 1879. 

2736. SEPARATING CREAM from Mi1k, E. P. Alexander, Southampton- 
buildings, London.—A communication from W. Lefeldt and Lentsch, 
Schéningen, Braunsweig. 

740. Ick, H. J. Haddan, Strand, London.—A communication from O. 
Kranff, Nordhausen, Germany. 

2742. SELF- -FEEDING Deiniine or RaTcHet Brace, T. Moore, Gerrard- 
street, Is m, London. 

2744. ELecTRic Laur, G. Whyte, Northview, Elgin, N. 

2746. Looms, W. Morgan-Brown, Southampton blldings, London.—A 
communication from F. Fosdick, Fitchburg, U.S. 

uso smal Motive Power, J. R. Hunter, Bolton-le-Moors, Lan- 


2750. Borrums, &c , H. Shaw, Wheeler-street, Aston, Birmingham.—5th 

uly, 

2754. Sewinec Macuives, J. Magill, Manchester. 
756. Gas Buryers, F. J. Harrison, Queen Victoria-street, London. 

2758. ConVEYING CEMENT, R. A. Gibbons, Northfleet, Kent. 

— Feeprxe, &c., Water in STeas Boiters, J. Cassels, Water-street, 
ive: 

= Deconatios or ORNAMENTATION of Cana, &c., W. Sutherland, Man- 
chester 

2764. Steam Borter, J. Ellwood, Granville-terrace, Leicester. 

2766. UNLOADING Gra, &c., J. Gillett, Melksham, Wilts. 

2768. Retort Lips, &c., - Brown, Bill ‘Quay, Durham. 

2770. Spixpies and FLY ers, 8S. Hunter, Belfast. 

wit ee R. Allison and W. J. Hunter, Ipswich, Suffolk.—7th July, 

i? 

2774. Removise Snow, &c, from the Rats of Tramways, T. F. Arm- 
on trons, Shirley, Hants. 
776. DrytnG EXcreta, C.J. Galloway and J. H. Beckwith. 

a8. Cummney Caps, M. D. Welden, Swanton Abbott, Norfolk. 

2780. EVAPORATING Brine, L. Brun, Manchester. — A communication 
from H. Grutton, Nancy, France. 

2782. WHEEts and Axes, T. Chappel, Sheffield. 

2784. HorsesHors, C. Sheather, York- -terrace, Regent’s Park, London. 
2786. Boots and Sxogs, T. Cowburn, Gloucester. 

2788. Acip SypHon Pumps, A. M. Clark, Chancery- -lane, London.—A com- 
munication from the Acid Pump and Syphon Company, New London. 
2790. Pump for Or, &c., A. M. Clark, Chancery-lane, London.—A com- 
munication from the Acid Pump and Syphon Company, New London. 

—8th July, 1879. 

2792. Pistons, &c., T. Melling, Grassendale Park, ne 
2794. SasH-sUSPENDERS, J. Carson, Canonby-road. Lond 

2796. Rotts for Rouuixe PLaTes, AnoLes, &c., J. D. tilts, Atlas Works, 
Sheffield. 

2798. RerLecrors, J. Westaway, Plymouth. 

2300. Moutpinc Hee Counters, 8. Pitt, Sutton.—A communication 
from M. Hynes and N. J. Coté, Montreal, Canada. 

2302. Mrtuinery, &c., Boxes, Ww. Dickinson, sen., Manchester. 

2804. Hair CLIPPERS, L. Sharpe, Providence, Rhode Island, a 8.—A com- 
munication from C. Carleton, Providence, Rhode Island, U 

2806. PERMANENT Way of TRAMWAYS, 8. Nicholls, a al 
Westminster.—9th July, 1879. 





2808. Distrinutinc and Composina Tyrer, 0. 
Bethnal Green-road, London. 

2810. Brakes, W. Wiseman, Strand, London. 

2812. RarLway, &c., Venicies, U. Scott, Oxford-street, London. 

2814. WorKING’ Carbs, A. Haigh and Gilnes, Huddersfield. 

2816. BREECH-LOADING SMALL ARMs, R. Ellis and H. Scott, Birmingham, 

2818. Lamps, &., D. Marr, Bloomsbury, London. 

2820. ADDING or SUMMING Macutne, W. Marcet, M.D., Stratton-street, 
Piccadilly.—10th July, 1879. 

2867. Reapine, &c., H. R. Lumley, Tavistock-street, Covent-garden, 
London. 

2869. ScaRiryinc Macurng, J. McKidd, Thurso Foundry, Caithness, N.B. 

2873. Turnine Lares, J. Bateman, High Holborn, London. 

2875. 5. Boors and Suoes, A. Guérin, Lyons, France, J. Belicard, Manchester, 
and J. » Macon, France. 

2877. Sasheuere Macuing, T. Holt, Rochdale, and T. Duncan, Oldham. 

2879. BREECH-LOAD(NG Fire Arms, J. Rogers, Birmingham. 

2881. Courtine Ania. or Human Harr, W. Clark, Oxford-street, London. 
—lith July, 1879. 

2883. Ice, F. F. N. Mackay, Liverpool. 

2885, SPRING Matrresses, &c., G. F. Redfern, South-street, Finsbury, 
London.—A communication from E. Domerecq Rue de ia Fidélité, 
Paris, France. 


we 5 Screw Couiars or SCREW Sockets, G. Hookham, Ludlow, Birming- 


Eisele, Edward-street, 


m. 

2891. Cases for Pires, &c., R. i. Birmingham. 

2893. Apyustine the ANoLe of Tomer Looxina Guasses, F. Hoyer, 
Waterloo. 

2895. Guazine, T. W. Helliwell, Brighouse. 

2897. Looms, G. Richardson, Batley. 

2899. Steam Traps, C. Holste, Great St. Helens, London, 

2901. Horsesnogrs, H. J. Haddan, Strand, _ Westminster. —A communica- 
tion from J. Stolberg, C. Steldt, and F an, Berlin. 

2903. Propucine RELIEFs on TEXTILE Fasrics, H. J. Haddan, Strand, 
a .—A communication from A. Coubrun, Paris. —l6th J uly, 

2907. Pranororrtes, J. Robinson, Oxford-street, Swansea. 

2909. Raruway Cuarrs, F. C. Winby, Nottingham. 

2911. Heatine Water, T. H. Kilner, Woodnook, Lepton, near Hudders- 


-~ Workrnec the Vatves of Steam, &c., Encines, H. Tipping, High- 
Portsmouth, 

2015. Sanitary TrovcH Ciosers, T. Holroyd, Leeds. 

2917. PUNCHES, W. Hunter, Johnstone. 

2919. Bankers’ Cueques, J. Lewis, Birmingham.—1l7th July, 1879. 

2921. Suarpenine Dritis, W. F. ‘Smith and A. Coventry, jGresley Lron- 
works, Salford. 

2923. Cure of Toornacne, &c., C. H. Tiffen, Hove. 

2925. Lerrer Stampine, C. Pieper, Bell Alliance-street, Berlin, Prussia.— 
a communication from W. Loeffelhardt, Hamburg, Germany. 

. Lupricators, H. Simon, | St. Peter’ 's-square, Manchester.—A com- 

ea pp » Mul 

2929. Sarery Apparatus for PREVENTING Expvosion, H. Simon, St. 
— 's-square, Manchester.—A communication from G. Behrend, 





2931. GRINDING and MrxiNo Tea, &c., J. Bartlett, Bristo! 

2935. Paper Makers’ Dryino Fevts, T. Aitken, Irwell ‘yale Mills, Helm- 
shore, near Manchester. 

2937. VENTILATING Apparatus, W. C. Woodhead, Leeds. 

2941. Fittinc O1L-PRESsS Wrappers with SEED, p. M. Spiby, Hull.—18th 
July, 1879. 

2949. IscomBusTIBL £ Wicks, C. Hessel, Ph.D.. Gresham House, ] London. 

2951. Evaporatinc Water, &c., E. Edwards, Sou 
London.—A communication from E. Reyer, Vienna. —19th July, 1879. 

2953. Wixpine, &c., THreap, J. Boyd, Shettleston. 

2955. WATER-CLOSETS, w. Dawes, Kingston-grove, Leeds, and W. H. 
Thompson, Queen-square, Leeds. 

2957. Knrrtrxe Macuines, H. J. Haddan, Strand, Westminster.—A com- 
munication from the Home Knitter Company, Canton. 

2959. Casks, &c., F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from J. Boehm, Bastide-Bordeaux, France. 

= a Hipes and SKINS, J. Baird, jun., ‘Bermondsey.—21st July, 
87' 

2967. CoveRING PHorocRAPHIc Pates, W. R. 
bui mdon.—A communication from G. 





Lake, Southampton- 
Eastman, Rochester, 


2889. Wrencues, A. Jackson and J. J, Dunn, San Francisco, California, 
U.S. 


2906. TRansMirtinac Rotary Morion, A. M. Clark, Chancery-lane, Lon- 
on.—A communication from 8. Dennis, A. Samper, and J. Valenzuela, 
—16th July, 1879. 

2947. Suors for Oxen, L, Gérard, Reims, France. —19th July, 1879. 

2965. BREECH-LOADING and REPEATING Fire-arms, A. Swingle, San Fran- 
cisco, U.S. 

2974. Spinnine and Dousiino Corron, T. Coulthard, Preston.—22nd July, 
1879. 

708. DESILVERISING Leap, A. V. Newton, Chancery-lane, London.—A 
communication from A. M. Garcia.—2lst February, 1879. 

1073. Reaisrration, &c., of Dexps, T. A. Dillon, Lower Ormond-strect, 
Dublin. —18th March, 1879. 

1213. Swinoina Crapves &ec., G. W. von Nawrocki, Berlin,— A communi- 
cation from J. W. Mucks,—27th March, 1879. 

1239. Cueckina Accounts, J. W. Margetts, Margate, and H, J. Wilkins, 
Fitzrey-street, London. 

1244, CREAMING. MAcuINEs, F. H, F, Engel, Hamburg, Germany.—A com- 
munication from H. Petersen.—28th March, 1879. 

1254. Urinisation of Waste Currinos of Buckram, F. Morton, Chalgrove- 

, Morning-lane, Hackney. 

1256. Motive-power Enoine, H. A. Dufrené, 
London.—A communication from Messrs. 
Emery. 

1266. Saccharate of Lime, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from H. Legru. 

1268. Fire-pLaces, T. Perkins, Hitchin. 

1270. Gas Moron Enoines, F. W. Turner, St. 
Albans.—29th March, 1879. 

1280. Stockinc, &c., Suspenper, L. von Hoven, 
Holloway, London, 

1281. Dovsie-actinc Harrow, W. Unterilps Disseldorf, Germany.—31s¢ 
Morel, 1879. 

. Papioc _ G. Dugmore, Wolverhampton. 

1388. Boxes, J. C. Mewburn, Fleet-street, London.—A communication 
from F. F. PAD 

= Ss Cakes, and Composition Cake, T. Atkinson, Kingston-upon- 

ull, 

1295, VenriLatinc Mines, J. Nixon, Westbourne-terrace, London.—lst 
Apri, 1879. 

1299. Inox, A. Cahen, Boulevard St. Denis. Paris.—A communication 
from L. J. Martin and N. Cordier. 

1304. Sream Generators, E. Latham, Birkenhead, and F. Bradley, 
Kidderminster. 

1305. Tricycies, D. Campbell and J. Walker, Wolverhampton. 

1310. Weavine Looms, H. A. Bonneville, Piccadilly, London.—A com- 
munication from 8. Platt and T. Burrows.—2nd April, 1879. 

1318. Wasnine Woot, J. McNaught and W. McNaught, jun., St. George's 
Foundry, Rochdale. 

1324. Preventine Incrustation in Borters, W. Paulson, 
near Loughborough. 

1325. Sprnnino, &c., P. McGregor, Manchester. 

1332. Rotiinec Minis, A. Mechwart, Buda Pesth, Hungary.—3rd April, 
1879. 

1343. Comps of Lace and other like Macutnes, T. I. Birkin and G. Say- 
well, New Basford, Nottingham. 

1346, Umprecras, &c., W. Carter, London. 

1348. Topacco-pipe Rack, J. J. Telfer, Newcastle-on-Tyne.—4th Apri, 


1879. 
1358. Printinc Macuines, T. Nelson, W. Inglis, and J. T. Gray, Edin- 


South-street, Finsbury, 
Plaisance, Mocquard, and 


Albans, Ironworks, St. 


Seven Sisters-road, 


Mount Sorrel, 


burgh, N.B.—5th Apri, 1879. 

1872. Lerrer-press Pruytina Macuines, G. Duncan and G. A. Wilson, 
Liverpool. 

1379. VotaTiLe O1s, H. E. N. Mason and J. Price, Birmingham.—7th 
April, 1879. 

1405. Loaprna and Unioapine the Caceres of Hoists, W. Barrowman, 


Brachead Cottages, rrowstounness, 

1421. Repucine. &c., Ores, H. C. Bull and R. 8S. Ripley, Victoria-street, 
London, and Lieut.-Col. W. Hope, V.C., Pall Mall, London. -- 9th April, 
1879. 

1511. Treatment of Grary, M. Benson, Southampton-buildings, London. 
--A communication from O. Oexle. 

1535. FLeExip_e Printine Fivcms, A. M. Clark, Chancery-lane, London.— 








New York, U.S. 
2969. PHoTooRAPHIC EnGravine, J. W. Swan, Newcastle-on-Tyne.—22nd 
July, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
$1, Cees Woot, &c., E. Hiibner, Rue Laffitte, Paris, France.—25th 
uly 

3075. Fites for Hovpixe Bits, &c., W. R, Lake, Southampton-buildings, 
London.—A communication from 8. Shannon, Downer’s-grove, 
Illinois, U.8.—29th July, 1879. 

3080. TREATING Sponce, &c., W. R. Lake, Southampton- buildings, 
London. —A communication from W. N. Blakeman, jun., New York, 
U.8.— 29th July, 1879. 


Patents on which the Stamp Duty of £50 has been Paid 

3041. Werr Grates, 8. Cooke, Bury.—28th July, 1876. 

go oe Suaar, A. Lyle, sen., Greenock, Renfrewshire, N.B.—29th 

uly, 1876. 

306%. Looms, G. Hodgson, Thornton-road, J. Broadley and J. Lister, 
Bradford.—3lst July, 1876. 

3087. Coup.tine for Pires, F. Arding, Jeffrey’s-square, London.—2nd 
August, 1876. 

3072. Batrery for PURPOSES of Atrack and Derencr, T. 8S. Hunter 
Glasgow.—lst August, 1876 

3154. Perroratina, &c., ll E. de Pass, Fleet-chambers, Fleet-street, 
London.—9th August, "1876. 

wes oe Microscopes, J. Stuart, Wigmore-street, London.—lst August, 

ey ‘Teac Enarnes, D. Greig and G. Achilles, Leeds.—24th August, 


3391, ALARM Apparatus, W. R. Lake, Southampton-buildings, London, 
—28th August, 1876. 

3082. Inpeostoms for Stream Encrnes, W. Clark, Chancery-lane, London. 
—lst August, 1876. 

3091. Construction of Steam Boicers, B. Hunt, Serle-strect, Lincoln’s- 
inn, London.—2nd August, 1876. 

~~ HARVESTING MAcuHINEs, M. T. Neale, Southsea, Hants.—3rd August, 


3107. PRESERVING ANIMAL, &c., Susstances, W. F. Grier, Glasgow.—4th 
August, 1876. 

3093. Rattway Fisu-sorsts, &c., A. M. Clark, Chancery-lane, London.— 
2nd August, 1876. 

3101. Prorectine the Surraces of Snips, F. P. Warren, Southsea, and E, 

dos- bers, London. —3rd August, 1876. 

3177. DRessinc Tameico and Bristes, H. J. Haddan, Strand, London.— 

llth August, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 
2266. Dryinc Sewace-Derosit, &c., R. Milburn, Church-lane, White- 
—” London, and H. Jackson, Park-square, Leeds.—30th July, 


ome , Suprty of WaTER-cLosets, &c., A. Tylor, Newgate-street, 
London.—3lst July, 1872. 

2303. PRevenTiING the Passace of Noxious Gases from Sewers, E. G. 
Banner, Billiter-square, London.—lst August, 1872. 

2338. LUBRICATING ARRANGEMENTS Of AXLE-BoxES, D. K. Clark, Bucking- 
ham-street, Adelphi, London.—6th August, 1872. 

2335. Gas BURNERS, G. Bray, Leeds.—6th August, 1872. 


Notices of Intention to Proceed with Patents. 

2150. Pickinc Up Bunpes of Corn, H. A. Bonneville, Piccadilly, London. 
—A communication from L. A. Couteau. —30th May, 1879. 

2205. GrinpiInc Wueat, J. A. A. Buchholz, Vauxhall, London.—3rd 
June, 1879. 

2299. RaILway AXLe-Boxes, K, 8. Austin, Cato-street, Birmingham.— 
10th June, 1879. 

2318. Manuracture of Gas, R. Wild, Rochdale.—11th June, 1879. 

2354. RoLLine Iron, STEEL, &c., E. ‘Hutchinson, Darlington.—13th June, 


1879. 

2484. ScREW Propetiers, C. N. Dunderdale, Glasgow 

2492. DEPosITING MANURE and Seep, J. emaiey, “Grantham, and J. 
Bonnall and G. Black, Spittlegate. —21st June, 1879. 

2540. Curtine Woop, J. Wilson and 8. Newland, Liverpool. 

2559. PRESERVATION of Meat, T. Welton, Grafton-street, London.—25th 
June, 1879. 

2565. Insectors, A. H. Smith, byrig —26th June, 1879. 

2597. Fuses for Provectites, C . A. McEvoy, Adam-street, London.—27th 
June, 1879. 

2680. MeraLiic Bepsteaps, J. B. Rowclifie, Glossop.—2nd July, 1879. 

2839. SULPHURIC Acip, W. E. A. Hartmann, Trafalgar-terrace, Swansea. 


—llth July, 1879. 

2855. Fire-arms, W. Tranter, Birmingham.—1l4th July, 1879. 

2871. RecuLaTine the Supp.y of Sream to a Steam {NGINE, “i B. Allen, 
Massachusetts, U.S.—A > from R. K. Huntoo 

2872. DyEemc Sik, B. J. B. Mills, South ildi Toladinii ak 
communication from J. M. Duchamp and Co.—Lb5th July, 1879, 








ication from B. Day.—18th April, 1879. 

1612. Brusuine, &c., Sick, G. Staniar and J. Hewer, Manchester.—24th 
April, 1879. 

1651, Latcues, &c., A. T. Booth, Enfield, London.—26th April, 1879. 

1775. Pianorortes, H. W. Pohlmann, Halifax.—5th May, 1879. 

1912. Startino, &c., Venicces, H. P. Holt, Park-row, Leeds, and F. W. 
Crossley, Great Marlbrough-street, Manchester.—13th May, 1879. 

2007. Suppiyrnc Arr to Gas Burners, W. T. Sugg, Vincent-street, West- 
minster.—20th May, 1879. 

2028. Ain and Warer Morors, H. E. Newton, Chancery-lane, London.— 
A communication from B. T, Babbitt.—2lst May, 1879. 

2038. Trip-morions for the VaLve Arrakatus of Paime Movers, J. Edge, 
Bolton-le-Moors.—22nd May, 1879. 

2160. Lusricatinec Om, &c., P. M. Crane and R. Moir, Manchester.- 
May, 1879. 

2386. SuLpHurREeTTeD HyprocEN Gas, W. E. A. 
terrace, Swansea.—16th June, 1879. 

2433. Oroans, H. Booth, Otley.—16th June, 1879. 

2472. Sounpina, &c., the Derra of Water, J. Y. Buchannan, Edinburgh. 


30th 


Hartmann, Trafalgar- 


—20th June, 1879. 
3482. CaLenpars, E. Restieaux, Abbey Foregate, Shrewsbury.—2lst 
June, 1879. 


2574. Rartway Brakes, 8. P. Tallman, Dunellen, New Jersey, U.8.—26th 
June, 1879. 

2594. Manvractvure of Steet, M. Coventry, jun., and M. Wilks, King- 
street, Manchester.—27th June, 1879. 

2614. Rearinc Macurines, C. T. Burgess, Brentwood, 
1879. 

2632. Gumminc Lapets, R. W. Brumby 
Hull.—30th June, 1879. 

2666. Boots and Suogs, R. J. McDonnell and T. Forster, Leicester.—Ist 
July, 1879. 

2604. Howpixc Laces of Boots, T. Green, Northampton. 

2696. Rotary Frames, F. Keywood, Nottingham. 

2708. Bortves, E. A. Briggs, David-place, and W. 
St. Heliers, Jersey.—3rd July, 1879. 
2714. Foot-warmers, W. P. Thompson, High Holborn, London.—A com- 
munication from J. Meresse and P, Rondepierre. 

2724. Prrtine, J. J. Sachs, Barrow-in-Furness. 

2730. Sewrna Macuines, R. E. Chambers, Lewes, Sussex.—4th July, 
1879. 

2746. Looms, W. Morgan-Brown, wy -buildings, London.—A 
communication from F. Fosdick.—5th July, 1879. 

2764. Stream Bor.ers, J. Ellwood, Granville-terrace, Newtown, Leicester. 
7th July, 1879. 

2776. Dryinc Exc RETA, C. J. Galloway and J. H. Beckwith, Manchester. 

2784. Horsesnogs, C ’. Sheather, York-terraae, Regent's Park, London. 

2786. Boots and SHOES, T. Cowburn, Gloucester.—8th July, 1879. 

2792. Pistons, &c., T. Melling, Grassendale Park, Liverpool.—9th July, 
1879. 

2845. Setr-actinc Mugs, J. Crisholm, Oldham.—12th July, 1879. 

3875. Boots and SHogs, A. Guérin, Lyons, J. Belicard, Manchester, and 
J. Bas, Macon, France.—15th July, 1879. 

2919. BANKERS’ Cueques, J. Lewis, Birmingham.—17th ~r a 1879. 

2921. Grinpine or SHARPENING Dritts, W. F. Smith and A. Coventry 
Salford. 

2931. Mitts for Grinpine and Mrxino Tea, J. Bartlett, Bristol.—18th 

= July, 1879. 


Essex.—28th June, 


and 8. Clarke, Kingston-upon- 


Burt, Beresford-strect, 





All persons having an interest in Sey any one of such applications 
should 1 leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Gpesiieations published Goring the week ending 
August 2nd, 1879. 
























4544, 4d.; ao 10d.; 4974, 6d. ; 4982, 6d.; 4985, 6d.; 4993, 6d.; 5005, 1s. 2d.; 
5023, 6d.; 5051, 6d.; 5 8008, ¢ ! 6068, 6d.; 5076, 6d.; 5086, 6d.s b006, 6d. 
5101, 6d.; 5110, 6d.; ie 51 15, 6d.; 51 53, 2d.; 5156, 4d.; 2d.; 
5172 2, 6d.; 5173, 2d.; : — 2d.; 5196, 6d. ; or 2.5 id; 
5227, 6d.; 5228, \} 6234, 6d.: 5241, 6d id. 
5269, gd.: 52 : ; 5275, "ed:; 5285, 6d.; is , Is. 4d.; 
5300, 6d.; 5304, 6d.; 5305, 6d.; 5310, 6d.; 5312, ¥d.; 5814, Sd.; 5316, 2d. 
5317, 6d.: 5819, 6d.; 5821, 6d.; 5322, 2d.; 6823, 6d.; 5824, 2d.; 6825, 2d.; 
5326, 2d.; 5327, 2d.; 5328, 2d.; 5831, 2d.; 5333, 4d.; , 4d.; 5336, 8d.; 
5338, 6d.; 5339, 6d.; 3 5340, 2d.; 5341, 6d.; 5342, 2d 343, 2d.; 1, 2d.; 
2, 6d.; 8, Od.; 4, 6d.; 5, 4d; 6, 4; 9, "ad 10, 6d.; 11, 2d.; 2d.; 


19, 2d.; 0, 2d.; 21, id. 22, "6d.; 23, Qd.; 24, 6d.; 25, 4d.; 30 


83, 2d.; 35, 2d.; 37, 6d.; 38, 2d.; 39, 6d.; 40, 8d.; 42, 2d 3 45, 6d.; 
46, 4d.; 47, 4d.; 48, 2d.; 49, 6d.; 50, 6d.; 51, 2d.; 52, 2d.; 53, 2d.; 54, 2d.; 
65, 2d.; 50, 2d.; 60, 2d.; 61, 2d. ; 198, 6d.; 1010, 8d.; 


69, 2d.;'108, 6d.; 
1601, 6d.; 1604, 6d.; 1610, 6d.; 1721, 6d.; 1840, 6d. 

*,* Specifications will . forwarded by post from the Patent-office on 
receipt of the amount of price and oh genes Sums exceeding 1s. re 4 
remitted by ponent e payable at the Post-office, 5 
Holborn, to “zs her Majesty’s Patent-office, houth- 
ampton- suildtnge Rameoood Jane, London, 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
¥ Her Majesty’s Commissioners of Patents, 


4409. Winpow Sasues anv Frames, &c., W. J. B. and B, J. B. Henley.— 
Dated 81st October, 1878. &d. 

The sash frames are formed solid with rebated cill and beadings 
around the head, forming a lintel to carry walling. The sashes are hung 
to the frames by means of thumb-screws in combination with hinges or 
separately, or by means of bolts, spring catches, slotted fittings, or any 
other suitable fitting may be placed to work in a similar manner attached 
to the frames and sashes, and are fastened with slotted and jointed lever 
stays or fasteners, allowing the sashes to be opened outwardly and 
securely without projecting into the room. 

4440. Vevocirepes, J. G. Wilson.—Dated 2nd November, 1878.—(A com- 
pee eg gee Ne A oa protection not allowed.) 4d. 

A saddle is affixed at the extremity of a lever mounted in a framework 
and conveniently disposed for the rider to place his feet upon a pair of 
brackets or stirrups affixed to the frame. The shorter arm of this lever 

ted by a ting rod to another lever or arm branching from 

a toothed —— which gears in a pinion sxentag See piece with a 
ratchet wheel mounted upon a shaft. This same shaft carries a spur 
wheel gearing through a train of spur gearing with the main axle of the 
velocipede or other vehicles, and has mounted upon one of its sides a 
nawl taking into the teeth of the ratchet wheel. A strong volute sprin 

applied to the ratchet wheel to insure its returning to the first posi- 
tion, and so causing the saddle and lever arrangements to rise as soon 
as the operator removes his pressure from the saddle by transferring 
his weight to the stirrups. 
4717. Baw Castors, H. B. Harding.—Dated 20th November, 1878. 6d. 

This consists of a circular metal case enclosing a ball which acts as the 
wheel of the castor. The case is made in two portions which separate 
horizontally near the greatest ci f of the > ey are 
united by a screw joint. The upper section of the ball chamber has two 
slightly projecting rings running round its inner surface, one at the top, 
the other near the mouth. The lower portion of the case is a band which 
prevents the ball falling out of its chamber ; it has a hard anti-frictional 
ring around its inner surface, so placed as to prevent the ballin any of 
its movements coming into contact with this portion of the case. 

4730. Gas Burners, J. 8. Gent.—Dated 21st November, 1878.—(Void.) 2d. 

The case, which is tubular, is formed with an internal shoulder, above 
which is a small cap or gasholder able to move freely lengthwise of the 
case, and of such size as to leave an annular space for the passage of gas 
between the interior surface of the case and the cap or shoulder. Above 
the cap or holder is a ring of curved cross section forming a seat, against 
which the top of the cap or holder may bear as a valve. e tip in which 
are the exit holes for the gas is at its under nt of tapering form, 
terminating with ashank, which serves as a stop for the cap or gasholder, 
and also to heat the gas so that its combustion may be more perfect, 
thereby improving the illuminating power. 

4808. Invecrors, 8. Hallam.—Dated 26th November, 1878. 6d. 

This consists of a cylindrical chamber with opening and branch at one 
side to connect suction pipe. Through the upper end of this chamber 
projects a steam cone or nozzle which enters into correspondingly tapered 
opening or combining cone, from the botttom of which proceeds a suit- 
ably convergent tapered channel whose lower end takes outwardly the 
form of an accurately tapered conical nozzle, which projects into, and is 
strictly concentric with, a second taper opening or cone, the two being 
so relatively spaced as to leave a ring or annulus of fp area between 
them, and this taper ring or annulus form the second steam jet, which is 
thus made to surround and embrace the stream of water or fluid impelled 
by the first steam jet as it issues from the above-mentioned nozzle. 
From this second conical opening the taper channel or bore is combined 
and ends in an overflow chamber, with opening at side closed by a valve. 
Opposite to the orifice of the above channel is a cupped opening or 
receiving cone, at the bottom of which the convergent taper terminates 
to form a throat or focus as in other injectors, from which point to the 
end of the instrument the taper of the bore is as usual made divergent. 
4815. Macuinery ror THe MANUFACTURE OF Rivets, BLANKS FoR SCREW 

Bouts anp Nuts, &c., W.C. Stiff.—Dated 26th November, 1878.—( Void.) 














4d. 

Two hydraulic cylinders are arranged in the same axial line, the open 
ends being turned towards each other. Between the cylinder is a cross- 
head connected to the rams of the cylinders. The yap ends of the 
cylinders are fonpme with elliptical flanges, and the crosshead has a 
diameter equal to the longer diameter of the flanged ends of the cylinder. 
At two ite points in the crosshead, or four oreven number of points, 
arranged in pairs in the crosshead are cylindrical cavities, the axes of 
which are parallel to the axis of the hydraulic cylinders. In each cavity 
is a piston working loosely in it ; the piston has a piston rod on each side, 
which rods work in cylindrical holes passing from the faces of the cross- 
head to the cavities. These rods are of the same length as the screw 
bolts to be headed. In that part of the face of the crosshead where the 

»iston rod hole terminates, a cylindrical recess is made of considerably 
larger diameter than the said hole. In this recess a flanged steel or iron 
bi or bolster is fitted, through which the piston rod works. The flange 
of this bolster is of considerably larger diameter than the head to be 
formed on the rod to be operated upon. In the opposite faces of the 
flanges of the hydraulic cylinders are recesses equal in number and o 
site to the recesses in the crosshead, The recesses in the flanges hold 
tools of a size and shape proper to form the head of the bolt to be made. 
Neur each tool is a forked support for supporting and guiding the end of 
the rod operated upon into this tool. 

4845. Biscuits, A. Weil.--Dated 28th November, 1878. 2d. 

This consists in the employment of a lye or solution for glazing the 
biscuits. The lye is prepared as follows: 14 lb. of common soda, 2 oz. of 
pounded oey shells, and 2 oz. of onion peel are boiled in about 24 gallons 
of water and strained. 

4860. Cooxine Sroves anp Ranars, W. R. Lake.—Dated 28th November, 
1878.—{A communication.)—(Complete.) 6d. 

This consists in providing the fire-box or combustion chamber with a 
pendant partition of some suitable refractory material arranged between 
the charging door and the flue, whereby “‘ green” fuel may be in some 

egree separated from that portion which is in a state of active and 
advanced combustion, thus permitting the fuel to give off its more vola- 
tile compounds of carbon and hy n at a comparatively low tempera- 
ture, and compelling them to pass through the incandescent fuel in the 
more advan chamber, whereby they are combined, and the escape of 
free carbon in the form of soot and smoke is prevented. 


4913. Warer-cLosets, S. 8. Hellyer.—Dated 2nd December, 1878. 6d. 
This relates to improvements on patent No. 4424, dated 15th November, 
1876, and _ consists of an arrangement to overcome the objection of the 
soil attaching itself to the exposed surface of the front sloping side in 
lieu of falling direct into the trap. For this purpose the ordinary flush- 
ing rim of the artizan basin is combined with one or more auxiliary jets 
directed from the rim down into the centre of the basin, which jets, by 
falling directly upon the paper, cause it to be instantly pened The 
basin and 8 trap are so as to insure the presence in the bottom 
of the basin of a sufficient amount of water to cover the lower part of the 
front sloping surface. The sup, ly or flushing pee consists of a 
a pnd sluice water-closet ey cistern made with an angle rain-water 
ead surmounting a deep angle pipe of about 2ft. or 3ft. in depth, and 
having the flushing valve at the bottom of extra diameter, a door 
Boi situated in the angle just above the valve to afford access thereto. 
--. saenperye FoR CopyinG Drawines, L. Wolf'.—Dated 2nd December, 
In the apparatus, consisting of a sheet of glass held in an upright 
position across a wooden board, to enable objects to be copied by tracing 
the reflection as in the ordinary camera lucida, such sheet of glass, 
instead of being held in slides, is attached to the board by a calico hinge 
retained in its upright position by a cord stretched from the upper edge 
of the glass on each side, to the opposite corners of the board. 
7, Reasons, C. Kesseler.—Dated 2nd December, 1878.—(A communica- 


10n. : 

Vertical compartments are made in the knapsack opening at the bottom 
so that boxes of reserved ere in military kna , or articles 
which may be wanted whilst walking for ordinary con ks, may be 
removed whilst the knapsack is on the back by opening the cover of th 
compartment, when the contents thereof w ide out into the hand 
placed below to receive them. 

4918, Foc-Horns or SIGNALS, S. Pitt.—Dated 2nd December, 1878.—(A 
communication.) 4d. 

This consists in operating the reed directly by the impact of steam, 
thus dispensing with the second or air cylinder of the mechanism by 
bees the steam is intermittently conducted from the generator to the 
reed. 

4920. Looms, XR. B. Stephenson.—Dated 2nd December, 1878. 6d. 

For anperting © positive motion up and down to the healds without 
springs or weights, sector slides are employed oj ted by levers and con- 
nections from the crank shaft, and actuate the hooked ends of the grifes. 
The other ends of the upper and lower grifes are connected to the verti- 
cal arms of a four-way or double-crank lever, the heald cords from the 
upper and lower heald staves being attached to the other or horizontal 
arms of the double-crank lever, so that as the latter is moved, one arm 
draws up the healds, the other arm drawing down the healds by a like 

tive motion. On the arms of the sector slide is also alug carrying a 

which acts upon the vertical arms of the double crank lever, so as to 
place the hooks position for change as required, according to the 
pattern being woven, ’ 





4921. Execrro Deposition or Nicken, &c., W. R. Lake.—Dated 2nd 
December, 1878.—(A communication.) 4d. . 

The deposition upon the cathode of subsalts of nickel is wholly pre- 
vented by the solution employed being made to contain a solution of 
boracic acid or of compounds of boracic acid. 

4922. Cyuinpver Printine Macuiye, A, M. Clark.—Dated 22nd December, 
1878.—(A communication.) 18, 2d. 

The cutting cylinders of the same diameter are each provided at dia- 
metrically opposite points with two saw toothed cutters which cut the 
sheets into two parts twice for each revolution of the printing cylinders. 
The half sheets are conducted alternately to two sets of tapes by means 
of a divider or switch. The two half sheets are conducted by sets of 
tapes of different lengths, so as to deliver them exactly together, the one 
upon the other at a given point, where they are conveyed together to a 
collector. While these two are making the circuit, the next two having 
followed the same course, arrive at the entrance to the collector at the 
same time as the first two come round again to, and the former 
are superposed upon the latter. When a certain number of half sheets 
have accumulated thus, they are conducted to flyers and delivered upon 
the receiving table. If the paper is to be cut three times for each revo- 
lution, three cutters are — round the cylinders, the three small 
sheets being distributed by a divider to three sets of tapes. 

4923. Convertipie Cuair, J. Burch.—Dated 3rd December, 1878. 6d, 

The chair ists of a fi k of iron forming the seat, and 
another forming the back, and to these are attached legs and arms 
which can be opened and fixed in position by rods or catches. Attached 
to the back is a ed frame with legs to fold out and form a bed. 
Hinged to the front of the seat and to the sides of the seat and back part, 
are flaps of framings, which, when the back is turned down level with 
the seat, may be turned up at right angles and form the sides and foot 
end of a crib, the head end being formed by turning up the part which 
constitutes the extension to form a bed. The back part has folding legs 
to sustain it when turned down. Attached to the legs of the seat are 
rockers, which may be turned down to enable the crib to be rocked 
thereon. A couch is formed by turning down the back level with the 
seat, and raising the end piece thereon to form the head, and either 
side piece to form the back. A reading desk is jointed to arms connected 
with one arm of the chair, the whole being hinged so that they can be 
folded up and lie under the arm of the chair when not in use. 

4024. Snurr, W. Handysides.—Dated 3rd December, 1878. 2d. 

The following ingredients are ground together in a mill: Soda, 1000 
parts ; cloves, 10 parts ; cinnamon, 5 parts, white hellebore, 2 parts ; am- 
monia, 2 parts. 

49025. Fire-Exrinouisuine Liquip AND Apparatus, G. Bernheim and J. 
Croston.—Dated 3rd December, 1878.—(Not proceeded with.) 2d. 
The liquid is composed as follows :—700 parts of chloride of calcium, 20 
of concentrated solution of borax, 20 parts concentrated solution 
of bicarbonate potass, 10 parts concentrated solution of tungstate of soda, 
50 parts muriate of ammonia, 25 — sulphate of magnesia, 175 8 
water. The apparatus consists of a metallic chamber or vessel for 
receiving the liquid, which vessel is Pc agenee with a foot-step or recess 
let into the lower part of the body of the vessel to receive the foot of the 
operator, and thus enable him to steady the apparatus in position and 
obtuin more power over the pump. 
— rena Coat, &e., EB. G. Reuss.—Dated 8rd December, 1878.— 
oud, . 

A cartridge in the form of a hollow cylinder has inserted in it a small 
charge of gun-cotton or gunpowder with an electric fuse. The interior 
of the cartridge is then charged with air to a high degree of pressure, 
end the dge inserted in a hole in the coal. The charge is then 

ited by an electric current and bursts the shell, the explosion causing 

e disintegration of the coal. 

4927. Pire Coup.ines, G. Westinghouse, jun.—Dated 8rd December, 1878.— 
(Not proceeded with.) 2d. 

This relates to improvements on patents No. 1540, of 1874, and No. 
4127, of 1877. The opening or closing of the pipe or coupling or un- 
coupling is ensured by so connecting or combining a valve or cock with 
the coupling that by the act of connecting or disconnecting this the cock 
or valve is turned in the required manner for opening or closing the 
communication. 

4928. Marixers’ Compasses, H. R. Ainsley and A. Grant.—Dated 3rd 
December, 1878.—(Not proceeded with.) 2d. 
is consists in the use of a bowl of insulating properties introduced 

into the compass bowl. 

4929. Fiower Hoxpers, A. V. Newton.—Dated 3rd December, 1878.—(A 
communication.) 6d. 

A stem of wire is formed with a pointed end and an eye at the top, 
the middle portion being bent into a wavy line. A thin piece of wire is 
secured in the loop, and the flower to be held is placed flat against the 
stem and the fine wire wound round it. 

4930. CLosine Borr.es, Jars, &., 8. Waters.—Dated 3rd December, 1878. 
—(Not proceeded with.) 2d. 

A cap of glass or other suitable material is employed with a flange to 
fit over the neck of the bottle, and within this flange is secured a ring 
of cork or other material. In the top and flange is formed grooves to 
receive a string or wire which, after the cap has been placed on the neck, 
is drawn tight and tied under a rib or circular projection on the neck. 
4931. Macuines ror Sweerinc Carrets AND GRooMING Horsgs, 7. S 

James.— Dated 31d December, 1878. 4 

This relates to improvements on patent No. 4538, dated 22nd November, 
1876. The beaters are a spirally on their spindle. The body of 
the case is recessed into end pieces formed of turned piec.s of wood, 
the end pieces being also recessed to receive metal pieces which form the 
bearings for the beater spindle, and the case being suitably braced and 
having inlets for air and an outlet or mouth. 

4932. ArraRATUS FOR THE PREPARATION OF ARTIFICIAL ASPHALTUM, 
.» W. B. Beauchamp.—Dated 3rd December, 1878. 6 

A long hollow cylinder is employed, which is mounted so as to be 
capable of receiving rotary motion in a chamber heated by a furnace or 
otherwise. Into this cylinder, which is by preference inclined, is intro- 
duced at one extremity the gravel or sand (for example) to be heated or 
dried, and rotary motion being imparted to the cylinder, the whole of 
its contents are conti ly displaced and exposed in turn to the action 
of the heat, and carried along through the cylinder to the opposite end. 
The cylinder is perforated in its sides at the delivery end for a sufficient 
length, proj beyond the heated chamber (when such is employed) 
for the purpose of allowing of the se tion and escape of the dust from 
the gravel or sand. As the material is discharged from the heating or 
drying cylinder it falls or is conducted into another cylinder or trough, 
which is provided for the purpose of effecting the admixture therewith 
of boiled tar, pitch, or prov material, the same being added at or about 
the entrance to the second or mixing cylinder or trough from a boiler 
situate above or adjacent to the heated chamber. 

4933. Macnines ror Pu.pine on Preparine Fat, A. Lyon.—Dated 3rd 
December, 1878.—{ Not proceeded with.) 2d. 

This consists, First, in forming (preferably in relief) a double screw 
thread on the inside of the casing of the pro. Pash which, in combination 
with a propeller, assists in c’ ng, or preparing the fat for the usual 
knives to act upon them ; Secondly, in heating the fat pulping machine 
by means of steam, gas, or hot air. 

4934. Manuracrore or Paper, J. H. Busbridge.—Dated 3rd December, 
1878.—(Not proceeded with.) 2d, 

The paper is caused to pass in a wet state from the press rolls of an 
ordinary paper-making machine directly to the sizing machine, dispensing 
with the steam drying cylinders. After having been sized the paper is 
received upon reels and then cut, when wet, into sheets which are sus- 
pended to dry as in the case of hand-made paper, or the paper may be 
ne being passed in a continuous length through a hot-air 
chamber, 


4935. Printine Presses, A. Godfrey.—Dated 3rd December, 1878. 6d. 
The travel of the platen is caused to vary in velocity by means of a cam 
mechanism provided with connecting levers between the driving shaft 
and the platen, and so arranged that as the platen closes on the a 
e oO! 








sion its s) decreases and power increases. The type frame is m: 
a wedge form, so as to slide into and tighten itself to a certain degree in 
its . The grippers are fitted in position and released by means of a 


hand lever actuating an excentric shaft, which bears up against and 
— them, or by being withdrawn from contact, releases them and 


allows of their being adjusted by hand in any required p 


4939. Rearinc Macuines, &., G. Spencer.— Dated 3rd December, 
878. 6d. 


1878, . 

This consists, First, in the method of producing the tie by turning and 
rubbing the ends of the cord or band together by mechanical rubbers. 
Secondly, leading in the cord or hand through a bent tubular revolving 
arm. Thirdly, driving the compressing arms through frictional holding 
or os surfaces, which yield when a sufficient pressure has been 
applied. 

4940. Taste Curiery, J. N. Mappin —Dated 3rd December, 1878. 6d. 

This consists in adapting the handle to the tang by screwing the end 
of the tang into the material of which the handle is composed, and apply- 
ing cement around the tang to lock it fast and prevent it unscrewing. 
4941. Binpine Books, IW. C. Horne.—Dated 3rd December, 1878.—(Not 

proceeded with.) 2d. 

The sheets of paper that have been folded and placed one within the 
other are taken to form the sections to be bound together in the book. 

h these sections a strong thread is passed in such a manner that 
it passes twice we gr the sheets, and its two ends are left loose at the 
outside of the fold of the same. The ends are secured by glue or other 
adhesive substance. 


4942. Reeps ror Musicat Instruments, H. Smith.—Dated 3rd December, 


1878. e 

Added to each side of the upper surface of the reed frame isa raised 
piece of metal or other suitable material so shaped as to conform very 
nearly to the bend or curve given to the tongue, whether upwards or 
downwards, and in the case of the tongue having the upward bend the 
raised pi are continued so as to form an enclosure round the tip. 
Modifications are shown. 

4043. Furnaces ror Steam Borers, &c., FE. Butterworth.—Dated 3rd 
December, 1878. 6d. 

A ho contains the fuel, and at the bottom thereof is a roller whivh 
feeds the fuel into a box containing a pusher, ram or screw, to which an 
oscilla or rotating motion is given, so as to deliver the fuel on to two 
inclines which convey it to two fans mounted on a shaft, and these pro- 
ject the fuel through apertures into the furnace. e fire-bars are hollow 
and air or s' passes through them, projections being tormed inside 
for the air to impinge against. The fuel is fed along the bars by means 
of screws, pokers, scalers or moving bars. 

4944. Vutcanite ox Harp Rupser, W. L. Wise.—Dated 3rd December, 
1878.—{A communication.) 4d. 

Glass is employed to protect the surface of soft rubber compounds 
during the process of vulcanisation. 
we.) on emcees F. Piercy.—Dated 3rd December, 1878.—( Not proceeded 

with.) . 

The upper end of the shoot is provided with a water reservoir in the 
form of a a a encircling the upper end of the shoot or otherwise, per- 
forations being provided from which the water trickles down the shoot 
to prevent it being over-heated. 

4046. Manvuracturz, ReENewIne, on RepatRinc or Mera Tune, 4. J. 
Clark.—Dated 3rd December, 1878.—(A communication.) 6d. 

This consists, First, of a tube or tube blank having its end closed or 
welded together and toa bar having a hook for engaging the tube-drawing 
machinery. Secondly, in the method of cleaning tubes by drawing them 
while hot throngh a scraping die. Thirdly, in the process of refining and 
welding tubes by heating them to a welding heat, and while hot passing 
them repeatedly through rolls. Fourthly, the process of refining and 
welding tubes by passing them while hot through reducing dies and 
afterwards passing them at a welding heat through rolls. 

4947. Ste VaLvas, J. H, Adams.—Dated 4th December, 1878.—(Not 


with. . 

The valves are made in two pieces; one part bears against the high- 
pressure cylinder, the other yy against the low-pressure cylinder or 
against a plane sarface parallel to the cylinder face, the two surfaces being 
placed — and parallel to each other. The back of each part is 
cy: 5 
4948. Apparatus ror Licutine Cicars, &., A. P. Hansen.—Dated 4th 

December, 1878. 6d. 

This consists, First, of a box divided into two compartments—an 
igniting compartment and a zine—by a dividing plate. Secondly, a 
tape or ribband waxed on one or both sides, and dotted at regular inter- 
vals with ordinary match composition. Thirdly, a pair of clippers or 
pincers being placed in the lid or top part of the box, such lid forming at 
the same time the igniting compartment, one end of such pincers 

a small stud, such stud to go through the top of the lid and to 
project out about one-eighth of an inch. Fourthly, a spring fixed on the 
dividing plate so that one end presses against the one arm of the pincers, 
whereas the other end presses against a rough igniting plate. 

4950. Fasreninc Sacks anv Bacs, T. Cleary.-—Dated 4th December, 1878. 
—(Not proceeded with.) 2d. 

At or near the hem or edge of the mouth of the sack or bag is applied a 
~_ of strips or bars on opposite sides of the bag or sack. They are 
ormed with channels or guide ways for conducting one or more cords, 
bands, or straps adapted to draw together the opposite sides of the bags 
or sacks so as to securely close the mouth of the same, and at the same 
time forming the lugs or ears. 

4951. APPARATUS FOR AUSCULTATION OR MeEpicat Diacnosis, G. C. 
Wallich.—Dated 4th December, 1878.—(Not proceeded with.) 2d. 

A microphone is placed in a box and supported therein, so that it will 
not be in contact with its bottom or sides excepting at the points at 
which the support is itself fixed to the box. The wires from the 
terminals are connected to the bearings of the microphone, or to a plate 
within the box, or otherwise. Upon the top or bottom of the box (which 
is perfectly closed) is fixed a tube or an ordinary stethoscope. 

4952. AvromaTic APPARATUS FOR PREVENTING WASTE IN WATER-CLOSETS, 
H. E. T. Goodson.— Dated 4th December, 1878. 6d. 

This consists in fixing in the supply pipe to the closet pan a valve 
box containing a double-acting check valve, the stem of which is enlarged 
at its upper portion so as to present a larger area than the valve. ‘The 
outer end of this enlarged portion of the valve stem works through a 
stuffing-box, and butts against the underside of the front part of the 
water-closet seat, which is movable, and hinged at the back. Between 
the two valve seats isa pipe leading to within a short distance of the 
bottom of an air vessel placed in any convenient situation. 

4953. gay ag Suaprinc UMBRELLA Riss, J. Knott.—Dated 4th Decein- 
ber, 1878. 6d. 

The steel is first rolled into sheets, and then cut up into parallel strips. 
The se are then passed through a guide and between a pair of rolls, 
one of the rolls having a groove and the other a corresponding fillet or 
rib formed arouna their peripheries. 

4054. Sreerine Apparatus, F. Bradley.—Dated 4th December, 1878.—{ Not 
proceeded with.) 2d. 

The tiller is connected to the piston of a steam or hydraulic cylinder, 
and a false tiller is fitted with a lever, so that when moved one way or 
the other from its normal position to the tiller, the slide valve is actuated, 
and the tiller caused to follow the motion of the false tiller. When the 
pnd arrives in the same position as the false tiller the slide valve is 
closed. 

4955. PorTaBLe APPARATUS FOR GENERATING AND DiFFUSING CHLORINE 
Gas, &c., B. Jonson and L. Robertson.—Dated 4th December, 1878.— 
(Not proceeded with.) 2d. 

A glass bottle is fitted with a stopper in which a groove is cut, and a 
hole is made in the neck of the bottle, so that by turning the stopper the 
amount of chlorine issuing from the bottle may be regulated. A gluss 
cap fits over the stopper so as to collect any chlorine that may leak 
through between the stopper and the neck when not in use. Manganese 
and salt is moistened with water and placed in the bottle. Sulphuric 
acid and water, or muriatic acid, is then placed in a thin ‘lask and 
inserted through the neck of the bottle. When wished to generate 
chlorine, the flask is broken by giving a sharp blow on the bottle, thus 
liberating the acid. 

4956. ManuractuRE or Brass Kwyozs, W. S. Dackus.—Datel 4th 
December, 1878. 4d. 

The knob and its neck are formed from a single piece of sheet metal by 
stamping the blank to a much greater degree than has hitherto been 
accomplished ; then, by the operation of spinning, the knob is formed 
into the required shape, and afterwards by the same kind of operation 
the front end of the neck is secured into or upon a suitably shaped 





ition, the 
grippers for this pu sliding at their lower ends in a hollow shaft or 
grooved bed, through which also passes the excentric shaft. 
4936. Meratuic TeeTH For ScrisBLinc AND Carbine, IW. H. Kellett.— 
Dated 3rd December, 1878. 6d. 
This consists in forming the teeth, known as Garnett’s metallic teeth, 
of steel, and when desirable hardening or tempering the same previous 
to their attachment to the cylinder or roller. 


4087. Lamps, G@. Koby.—Dated 3rd December, 1878.—(Not proceeded with.) 


The vessel taining the b lin, and from which it issues to the 
flame, is made air-tight in every part except at the open end of the tube 
that contains the wick, so as to leave no communication between the 
illuminating substance and the outside air, and so that there can be no 
escape of vepour except into the body of the flame. 

—s Sarety Bout or Lock Pin, W. Brenton.—Dated 3rd December, 1878. 


Arod or bolt is employed moving in staples or eyes on a late as 
hitherto, but the out ches is elongated dewnurenes, pr provided with 
formsan excentric to the holk. Tie cuter or handle end is nerwed up ot 
‘orms an é: ¢ holt. © outer or le en t 
right angles and formed into a hook. —_ 








Pp 1 furnished with either a groove or a rim to receive the neck. 
4957. Sream Enaines, J. L. Dexter.—Dated 4th December, 1878. 6d. 

This consists in the combination with the cylinder of a roller, to which 
the shaft of the machinery is connected, the roller being rotated so as to 
effect the driving of the shaft, by causing the steam to act on or against 
two or more slides which reciprocate or work in the roller, and the reci- 
procating movements of which are effected and controlled by guides and 
cams fixed within the cylinder, and by a steam-tight divider ; also, in 
rendering such engine instantly reversible by fitting the same with a 
two-way regulating cock, by the simple shifting of the plug of which to 
over or tu either side of the steam-tight divider, the engine may be 
instantly stopped or driven in either direction as required, 

4958. Kitns ror Drying Matt, Grain, &c., W. R. Lake.—Dated 4th 
December, 1878.—(A communication.) 6d. ~ 

The damping trays of which the drying floor is composed are formed of 
longitudinal frames, across which are p transverse bearers to sup- 
port the wire cloth and longitudinal bearers, which are ‘‘ gained” into 
other bearers to form a floor to support the grain or malt to be dried. 

rings are formed at about one-quarter distance in from the sides and 
longitudinally to the underside, so as to facilitate the trays being dumped. 
A principal air tlue is combined with two single air flues with a cut-off 
between them, and leading to separate drying floors, the flues being pro- 
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tected from grain coming 
flues by means of a deflector. The object of this 
pc eee Sanpnebg a mney the furnaces into 
part of a two-part h beneath the drying oor, oo that wh oe 
contained on one-half t floor is to be dumped into its part of 
the hopper below, the hot arend ee ar may be excluded and cold air 
admitted so as to allow labourers to enter the room in which such floor is 
te dump the In combination with this air flue and branches and 
the floor and d hopper are furnaces communicating with the main air flue, 
to prevent heat escaping until supplied with a proper amount of atmo- 
spheric air. 

<2. Torpepo Apparatus, C. A. McBvoy.—Dated 4th December, 1878. 


A single wire 0 only is used between the firing point and the box from 
which 


branch wires are led to several torpedoes. At the firing point 
the end of the wire is connected with a make-and-brake contact appa- 
ratus. In the box at the opposite end of the wire is an electro-magnetic 
apparatus working a dial in unison with a similar dial at the other end, 
so as to make or contact and put the wire of the cable successively 
in contact with the branch wires to the several torpedves as it is 
caused to turn with a step-by- step motion by the sending of a succession 
of currents from the firing point. 
4960. APPARATUS FOR Gewrnatixo Ececrric CURRENTS AND FOR PRO- 
pucinc Evecrric Licut, A. V. Newton.—Dated 4th December, 1878.— 
(A communication.) 10d. 
In dynamo-electric machines with but one commutator the means of 
simultaneously maintaining independent currents in several circuits is 
obtained by providing the —s electro-magnets with a number of 
separately insulated coils having one set of their free ends connected 
with one of the commutator brushes, and their op a. 
connected respectively with a corresponding number o! 
which are connected a like number of line wires whose ak ends he, 
connected with the other commutator brush. Two s; os of coils are 
wound upon the armature in di tricall: ti traversi 
the exterior of the armature, and each division is cal with the 
next adjoining division by a loop, the bight of which is connected to one 
of the commutator strips, the two free ends of each system being 
respectively joined to the same two diametrically —— strips of the 
commutator. The two systems are thus connected with each other 
as though composed of an endless wire. The result of thus winding the 
armature is that two currents in two parallel wires are communicated to 
the two strips which are in contact with the commutator brushes, and 
the whole double system of coils is yrmpeces employed in the generation 
of the current. Impro escribed in patent 
No. 4903, dated 27th Dec., 1877, nedbeun: An electric torch is formed 
of two bars or sticks of carbon lel to each other and 
combined with a device for introducing into the ‘electric arc ~| ~ points 
of the electrodes conducting vapour, which by 1 
at that point affords an effectual means of retaining the are ‘in a pre- 
scribed path, and by its combustion i the wer of 
the arc. An igniter Lanne f of a movable stick of carbon is arranged 
so that upon the extinction of the arc it enters the space between the 
points of the electrodes, and by thus bridging the gap in the current 
re-establishes the arc. 
4961. Macnetic Appliances For CurATIVE Purposes, H. C. Byshe. 
—Dated 4th December, 1878.—(Not proceeded with.) 2d. 

The magnets are double horseshoe magnets and are formed so as to 
contain four poles, that is two no: ea and two south poles. These 
magnets are treated on their outer su in order to prevent oxidation, 
by Barff's process, patent No. 862 in the year 1876. 

4962. Werrs rox Weavine CLorns, &c., IV. orga J. Clapham.— Dated 
4th December, 1878. {Not proceeded with.) 

‘A condenser thread with a central twisted aun embedded Ben 
during the operation of “‘ condensing ” is wound on the wea 
without any twist and then woven in a loom, thus producing shacisestt 
t» the touch and strong. 

4963. Macurves ror Weicurne, Liriinc, Loaptnc, AND SHOOTING Sacks, 
B. H. Tooley.—Dated 4th December, 1878.—(Not proceeded with.) 2d. 

Grooved standards are applied to a weighing machine, in such a manner 
that the platform, u which the weight is placed, descends inde- 
pendently upon the platform of the machine. To shoot sacks a sliding 
trame is provided, the sides of which act as guides when traversing the 

ved standards. Near the top of the frame is a bar a second 
oq ode or tipping rack to receive the sack, and which revolves or tips on 
py at the top of the rack holds the sack in an upright posi- 
a oe eae over, for loading. The win handle may be with- 
drawn when lowering the cage so as to prevent accidents. 
4964. Manvracture or MeTat Tues, C. 7. Selby and W. Carter.— Dated 
4th December, 1878. 6d. 

Strips or sheets of metal are turned up into the form of open jointed 
tubes previous to the process of welding or brazing by passing them, m by 
means of cylindrical rollers, through a closed groove or 
block or mould through which the strip or sheet is forced by —t. 
rollers. 

4966. Preservinc THE Suape or Trousers, BE. C. Goody.—Dated 4th 


December, 1878. 
This ists of t of boards or surfaces with clips, screw, 


from the floors into a hopper ones the 
= t is to dis- 
een “= on either 

















an arr 





and cramps. 
4967. Srurrixc Boxes orn Gianps, J. Stannah.—Dated 4th December, 1878. 
6d. 


The packing is forced into a groove or passage around a solid or hollow 
shaft and secured in position by means of one or more packing screws or 
otherwise. 


4968. Looms, D. Skirving and 8. Ayland.—Dated 5th December, 1878. 6d. 
In weaving sponge cloths the cloth in some is woven as in plain 
cloth, and in others as in ne leno, and this invention relates to 
means for effecting the changes. A rocking plate is formed _— two 
races, and acts upon a bowl carried by a lever connected with the parts 
which actuate the needles. A hinged switch is arranged to form one 
side of each race when in one or other of two positions, and its action is 
governed by a chain of bowls actuated by a star-wheel, so that when in 
one position the bow] is led into the —— race, and when in the other 
into the lower race, and the requisite shedding ‘movements are pone f 
imparted to the levers for weaving either one cloth or the other, - 
ing to the position of the switch. Tc take up the cloth a pawl is mounted 
on a rocking lever, and is to take up to the extent of one, two, 
or more teeth as required, bein; governed in its action by a plate chain 
and a stepped “dart” conn with the pawls. When a cloth is com- 
pleted it is necessary to draw forward a le: of warp, so as to form a 
space before commencing the next cloth, and this is effected by a pawl 
gearing with a wheel on the taking-up roller axle, and motion is given 
at the required times to the pawl by means of a “ juggler” or lever acted 
upon by a chain, which, when a space is required, lifts the juggler. At 
the same time the juggler acts upon a rod connected with the weighted 
lever of the a motion, so that the yard beam is eased to permit 
the warp to be dra orwards. To permit the juggler to be lowered, so 
as to put the weight upon the beam again, the c wheel is driven’ by 
means of a fast key or projection, which allows a certain amount of 
forward movement of the wheel, so that when the bow] on the juggler 
is raised to its highest point 4 acts upon an inclined face on the pattern 
link, and pushing forward the chain wheel, drops to its lowest position 
without waiting for the next ue of the chain. 
4969. Manvracrure or SHape CoLOURED ae AND FicureD Fasrics, 
T. B. Gibson.—Dated 5th December, 1878. 
Yarns in hanks or in the chain, and looped or or tay like hanks are onl. 
ow bleached in their bleaching liquids and varies from the full depth 
the original colour at the top of. the hanks or loops where a portion is 
jefe of the full tone, and aed ed off gradually by bleaching to a pure 
white some distance from the bottom of the hanks, where a part is left 
pure white. 
4070. Sewrxe Macuines, H. J. Haddan.—Dated 5th December, 1878.(A 
communication.) 
consists of a running stitch shirring machine having a series of 
intermeshing cogged wheels  myony together with the combination 
of a bodkin or corder and a needle on each side thereof, or 
corder and needles being arranged in grooves of different depths in the 
inions. 
ov. SEPARATING THE PURER PARTS FROM _ Impure OF RAINFALLS, 
F. W. Toms.—Dated 5th December, 1878. with.) 2d. 
Two tanks are employed, and a delivery ~ first fills one with the 
first or impure rainwater, and then, when this is filled, the pipe is raised 
by means of a float connected thereto and resting on the water in the 
first tank, so as to deliver the rest of the rain water to the second tank. 
When the latter is full a float in it acts un the omen pipe, so as to 
cause it to continuc its discharge into the first tan! 
4972. Evecrric Motor, B. C, Scott.—Dated 5th prames 1878. 6d. 
This consists, First, in the ent of a series of ts con- 


of which works a clutch 0; 
pivotted, the inner ends of the levers — 
down the lever the clutch grips an: 
ving the machine. 
EMBELLISHING METALLIC 2 W. B. Gedge.—Dated 5th Decem- 
ber, 1878.—(A communication.) 4d. 
The plates having been ed and ed are submitted to litho- 
graphic printing with inks non-saponifiable by acids. The not 
covered by the inks are then bitten in by —e sulphu ic, nitric 
or nitrous acid. The fatty inks which have formed ed the “reserves” are 
then removed by heating the plates or by dissolvents, and the plates 
then submitted either to ordinary tinning or to galvanising or any kind 
of galvanic deposit. 


4979. Gas Enaines, R. Simon and C. G. Beechey.—Dated 5th December, 


ted bya lever to which the clutch is 
pivotted to the axle. By 
moves round the disc, thus 








1878. 10d. 

This relates to im Epeeemente on patent No. 433, dated Ist February 
1878, and consists, First, in a) to the working cylinder a s 
spindle or clack valve so as to udmit air to the cylinder when 

e pressure — is less than the atmospheric — and which is 
closed by the pr when it ic ure. 
A hand pump ~ made to a and air into the working cylinder to 
start the engine. The space surrounding the cylinders is 
se 


supplied with water by means of a float connected with 
a ge a The cylinders are placed at the base of the machine and 
shaft above, so that the effective stroke of the working piston 
ipa An inflammable mixture of C.i with va) Lngeee or spray from a 
id hydrocarbon is employed and is _— = 3 air through 
a ca containing the nae pay om e gas ae may be ~ 

a separate car and employed to drive tram-cars or other vehicles, ei! 
=s connecting it to the Diving wheels or by employing the engine to 
press air to be roa Uieds. to ordinary pabansd eumprennel air engines arranged 

roy move ce dri 


49080. BreecH-LoapInG SMALL-aRMs, S. Mills.—Dated,5th December, 1878. 


6d. 

This relates to improvements on patent No. 1089, dated 19th March, 
1878, and consists in forming a lug on the underside of the rear end of 
the top bolt, immediately over the projection at the rear of the bottom 
bolt, and by ascrew pin the lug on the top bolt and the projection on the 
lower bolt are connected together. In . ing small arms in which 
a hook on the rib between the es into arecess in the break off, 
the guide pins on each side of the sliding pin of the extractor are 
abolished, and the head in the middle branch of the extractor is shaped 
to engage in a ve in the underside of the arm carrying the hook of 
the ri The s as pin of the extractor is introduced into the hole be- 
tween the barrels Tampa ‘og h extractor is turned aside so as to allow the 
middle branch to pass the ook. The extractor is then brought into its 
normal position, the top “tt the middle branch taking into the groove. 
4981. Ries axp Strercuers FoR UMBRELLAS, &c., W. Corder.—Dated 5th 

December, 1878.—(A communication.)— {Not proceeded with.) 2d. 

The ribs are formed hollow and completed by forming the tip at one 
end and flattening the other to to the top notch in the ordinary 
way. The middle piece to receive the stretcher is fixed on the rib by 
compression, 


4983. Locks, Latcues, &c., A. A. Usher.—Dated 5th December, 1878. 6d. 
In the door, gate, or other article to which the lock or latch ’is applied, 
is formed an aperture to fit the —~ eounter, or disc corresponding in 
—— to the — of admissi ted with this aperture is a tube 
ductor whic ts the pn counter, or disc into ition to 
pede xn a knob, handle, lever, or slide to act against it, and through its 
medium to give motion to a slide, lever, or other connection to — 
the bolt or latch of the lock, latch, or other fastening is attached, and 
thereby unlock the lock, latch, or fastening ; but when no coin, counter, 
or disc is present the operating handle, knob, lever, or slide, although 
it may be operated, cannot give motion to the bolt or latch. ‘The coin, 
counter, or disc, after having given motion to the bolt or latch, is released, 
and then falls into a suitable locked receptacle. 


Avtomatic Licut Gotp Corn Detector, &c., H. C. Sambrook.— 
Dated 5th December, 1878. 
An aperture is made in a box, and is of the exact size to allow the 
—— of the coin, which falls down an inclined plane fitted as a 
ce. If of correct weight the coin falls on to a lever, thence intoa draw, 
its weight having previously released a detent, which permits a change- 
giving apparatus to be moved. If the coin is light it does not actuate 
the ce, but falls into a light drawer, and the change-gi aPPa 
ratus is at unlocked. The latter apparatus consists of a chain o 
each ining the change of the coin, and which, ~t. 
released, can be moved forward the space of one bucket, so as to present 
the contents of the next bucket at an opening whence it isremoved. As 
the buckets are moved forward the detent again arrests it, so that it 
cannot be again moved forward until released by another coin actuating 
the balance. 
4086. Macuinery FoR SHAKING AND STRAIGHTENING YARN, S. Knowles. 
—Dated 5th December, 1878. 4 
This consists in making the rollers upon which the yarn moves to 
revolve, und in the application of a cam or other equivalent to give the 
shaking motion. 
4987. Prore.iine, Firinc, on OpeRaTING TORPEDO , W. R. Lake. 
—Dated 5th December, 1878.—(4 communication 
This relates to improvements on patent No. 747, dated 22nd February, 
1878, and consists in arranging a series of flasks for the liquid carbonic 





d 








acid in the hull of the boat and connecting them by pipes. Between 
the flasks is a U-shaped receptacle, in which a series of tu extend to 
and fro, and from the top to the bottom thereof. From the lower end 


of this series of tubes a pipe extends to one of the flasks, and the car- 
bonic acid gas is thus free to pass into the tubes, and to the other end of 
the series is —— the pipe leading to the engine of the torpedo boat. 
The receptacle is pa filled with alcohol, and connected therewith is a 
fuse to be ignited by “> sToctricity sent through acable. In order to main- 
tain the combustion of the alcohol when lighted, a series of perforated 
tubes are placed in the alcohol, and are connected with a reservoir con- 
taining compressed air. The cable for operating the torpedo boat consists 
of a single wire connected at the shore end to an apparatus in which an 
index finger is mounted on axis, and moves over a dial on which are the 
n indications to control the boat. The finger is moved by a 
handle and is provided with a pawl in connection with a wheel on the 
spindle. The spindle carries a commutator, having on its periphe 
many conducting as there are indications on the dial, and at 
to a fixed block of insulating material are springs which press upon the 
periphery of the commutator. These springs through the cable act in 
unison with a commutator on the torpedo boat. A light on board the 
commutator is kan mse A the electric current, so that the position of 
boat can be ascertained from the working station. 
4988. Propuction or Erectaic Liocut, S. P. and W. P. Thompson.— 
Dated 5th December, 1878.—(Not proceeded with.) 2d, 

In the rotating armatures of dyn: tric hi silver wire is 
used instead of copper, so as to reduce the size of such armatures, In 
Ruhmkorff's coils and all induction apparatus where the polarity of an 
iron core has to be rapidly rev: ,» or made and broken, aie the 
rotating ring of the Gramme machine, a composite wire of iron and silver, 
or iron and copper is used instead of the spiral coil of copper wire and an 
iron core. 

4989. Jorner’s Cramp, 7. Hansell.—Dated 5th December, 1878. -(Not 
proceeded with.) 2d. 

The movable jaw slides along the bar of the cramp, which is formed 
with teeth along one edge, into which a pawl on the jaw engages, such 
pawl being depressed by a hand lever. 

4990. WorkKING THE FLy-comss on Dorrers or by ones Enornes, F. 
Illingworth, J. Pickles, and G. Carver.— Dated 6th December, 1878. 6d. 

The fiy-comb or doffin, ‘knife has an elliptical motion imparted to it by 
means of excentrics wor! inside a hollow shaft, so that that the knife 
will strip the wool operated on from the doffer cylinder without any 
injury to the teeth of the clothing, Para | the wool being wrapped 
in a tight band, thereby spoiling or destroying the clothing. 
oe Cop-Liver O1 Biscuits, R. R. Stephen.—Dated 6th December, 1878. 


The ne biscuit materials are mixed together in the regular manner, and a 
portion of cod-liver oil added together with a taste-neutralising substance, 
such as ginger, essences of lemon or orange, or other flavouring substance. 
4002. Removinc anp Co.uectinc Keruse, J. Robertson.—Dated 6th 

December, 1878. 6d. 

This consists in erecting at short distances from the back or side of 
houses or other buildings a vertical tube or shaft, open at the top and at 
the bottom, and to which tube one or more galleries lead from one or 
more floors of the house or building. At the end of each gallery a box of 
sufficient size to hold a person is situated, and in this box is a seat and 








arrangem: 

tained within an arc of about 60 deg. of the circle, or may be in a com- 
pleted circle, each magnet being provided with its own bridge of contact, 
on one side g toa common return for all the magnets contained 
within the arc or circle on the other side. Secondly, in constructing the 
battery into any number of divisions, each one of which is represented 
by a number on a provided with a pointer or handle. 

4075. Heatine Feep Water, J. Spencer.—Dated 5th December, 1878.—(Not 

proceeded with.) 2d. 

The exhaust pipe of an engine is made larger than usual, and the feed 
pipe is placed therein, so that the exhaust steam will heat the feed water 
on its passage through the ay pipe 
4076. Drivine Bicycrzs, &c., T. = Bear and T. Roylance.—Dated 5th 

December, 1878.—( Not proceeded wii 

On each end of the driving axle is Sain, contest Che palgieny era 





r for the foecal matter and urine discharged thereinto, and into 

which at other times the house refuse is also thrown. The lower part of 

each receptacle is is communication with the vertical tube. Below the 

vertical tube is a box to receive the refuse, &c 

4004. Apparatus FoR RetTaininc 1x Piace Catueters, &, J. C. 
Mewburn. tw"% 6th December, 1878.—(A communication. )—(Not pro- 


ceeded wi 
Awire is bent oa a U form, and to the two ends a band is attached and 
passes round the body, where it is fastened, the [J piece being placed 
over the 4 At sng by bel part two sub-pelvian straps are fitted, and 


carried back, and then to the front part 
of the iliac bone, and “attached 4 — to the first band. To the two 











limbs of the UJ are strips, which 
at their front end meet in a x =-2- which the catheter is passed, 
and another strip passes round 1¢ former strips about the middle of their 


length. A conical plug for c the mouth of the catheter is attached 
by a string to one of the limbs of the YJ piece. 
4995. Braces or Suspenpers, A. M. 5 MevherRated 6th December, 1878, 

(A bey pn aera Complete.) 4d. 

Astrap is the neck and its two ends connected to a rn ag 
tab, which takes on rr a button at the middle of the front of the trousers. 
4996. Apparatus FoR WasHina Cuay, &c., W. Hodson.—Dated 6th 

December, 1878.—( Not proceeded with.) 2d. 

The clay is ~“ by a hopper to a cylin cal chamber, to which water is 
supplied, and in which a shaft fitted = arm or blades revolves so as to 
thoroughly mix the clay and water. Ao soeeeas in the chamber is fitted 
with a grating, through which the mate can flow into a ~ ae at 
the same time arresting matters not in a sufficiently divided sta‘ 

49097. Looms, @. Gledhill and W. Taylor.—Dated 6th December, — —(Not 
led with.) 2d. 


The motions of the map bon to let off to the extent desired is con- 
trolled _ a pulle = the , on which bears a friction strap, one end 
being fixed and the other connected to an adjustable piece ted b 
screw motion, so as to vary the frictional pressure as d To faclli. 


tate a back or other motion being given to the warp by yore ay arog 

turning the warp ,& shaft is applied with a worm into 

wheel on the warp beam, so that the latter may have endwa' motion 
ven to it for throwing the worm in or out of gear, and the is held 


n position by a stop lever acting on suitable stops. 
4998. Faucer ATTACHMENTS FOR oom, &e., P. Lawrence—Dated 6th 
December, 1878.—(Not proceeded with.) 2d. 

A block is screwed on to the barrel, and receives a — ~j-y through 
which the faucet screws, so as to ferce the tapping pl to the cask 
when the plate is brought over such plug. 

«88. ae P. Lawrence.— Dated 6th December, 1878.—(Not proceeded 
-) 2d 

A tone socket screws into the barrel, and is fitted —_ a ring of india- 
rubber, and the bung, consisting of a metal disc, is fitted therein. On 
the under side of the bung is a locking lever actuated by a key, so as 
to pass under flange sections formed in the ——é t, thus costae the 
bung. The locking bar also serves to regulate the opening of a vent 
made through the bung. 

5001. Construction oF Sawe, C. Cullen.—Dated 6th December, 1878.— 
(Not proceeded with.) 

The decks of iron ships baw made with air-tight compartments, and the 
bulkhead and the stern form similar compartments. e deck seats 
and the tables and settees in both saloons are made so as to form other 
air-tight compartments. 

5002. Apparatus FOR FILLING, AIR-EXTRACTING, AND CORKING BoTTLes, 
&c., P. Lapitte and J. Pia.—Dated 6th December, 1878. 6d. 

This invention consists in combining the three operations in one 
machine capable of filling all kinds of bottles, jars, or flagons with any 
liquid, gaseous or not, with or without pressure, of corking or stoppering 
them with any kind of cork or stopper, of forming a vacuum bebween 
the liquid and the cork or stopper, and of sucking or drawing the liquid 
into the vessel to be filled by means of a set of valves. 

5008. Prisiina, C. B. Croxson.—Dated 6th December, 1878. 6d. 

The platen or movable bed is formed or fixed on ‘the upper end of a 
vibrating lever and at right angles to, or nearly so. The lever is mounted 
on an axis of motion at the lower part of the machine and receives its 
motion from a cam which acts upon a truck or roller carried by such 
lever. The ‘‘ form” is fixed in an inverted ition on the — surface 
of the type bed, which latter is carried by the upper ends o acted 
upon by cams to raise and lower them and the ty’ nh ee at the required 
times. A frame projecting from the platen or vibrating bed carries the 
inking rollers which in their backward motion are caused to run against 
the distributing roller, and this latter receives its supply of ink from a 
vibrating roller in a similar manner to that now well understood. 

5004. Stars on Corsets, 7. R. Rossiter.—Dated 6th December, 1878.—(Not 
proceeded with.) 2d. 

Either one or both halves of the busk are made in two lengths jointed 
together, so as to facilitate the fastening of the stay. 

5006. Tramways, &c., H. Ciotti.—Dated 6th December, 1878. 14. 2d. 

The vehicle is fitted with wheels having ordinary tires, and channels of 
corresponding form are made in the roadway, so the vehicle can either 
run on ordinary roads or in the channels thus formed. For run on 
roads where ordir tram rails are laid the vehicle is fitted with rollers 
which may be or lowered, so as to permit them either to run in 
the groove of the rail, or be drawn up when running on ordinary roads. 
5007. Brivces, Sats anp orHER Deck Fittinas, B. Thompson.—Dated 

6th December, 1878.—{ Not with.) 2d. 


These fittings are made in the form of a double pontoon, each of cylin- 
drical shape with tapered ends, and joined together at their upper part 
at suitable distance apart by an arch covering the space between them. 
When such fittings are launched in water they form a support for saving 
life in case of accident. 


5008. Cicarerres anv Cicars, R. W. Carter and A. Domever.—Dated 7th 
December, 1878. 4d. 

This consists in applying to one end of a cigarette or cigar a composi- 
tion analogous to that which the ordinary well-known safety matches 
now carry, and which will ignite when rubbed on a corresponding com- 
—- —- to the package in which such cigarettes or cigars aro 


5008. Perroratinc InstRuMENT FoR Propvuinc WRITING AND Desicns, 
J Wilson, A. P. Hansen, and M. Treinen.—Dated 7th December, 1878. 


A clockwork movement drives at a high velocity a rotary cam con- 
sisting of a polygon, the number of the sidés being uneven, and which 
rotates between two steel points within a circular metal strap on the end 
of the stem of a perforator bar or carrier, which vibrates inside a tubular 
stem forming the holder of the pen of the instrument. The steel points 
are placed so that one coincides with the centre of one of the flat sides of 
the polygon and the other with the angle forming the — of two of 
them on the diametrically opposite side thereof. On the stem or holder 
is a spring, by pressing which the perforator, consisting of a needle point 
screwed on to the end of the perforator bar, is set in motion, but on 
removing the pressure the friction exerted inst the side of the 
perforator bar is sufficient to arrest the working of the instrument. 


5010. Burver ror Lamps, N. Wilson and C. F. Hengst.—Dated 7th 
December, 1878.—(Not proceeded with.) 2d. 

A metal tube containing cotton or sponge, is closed at top, but communi- 
cates by a lateral with a chamber at right angles to the tube and 
above the top of it. In this chamber is screwed a hollow closed metal 

plug with a minute aperture in one side, and behind it rises a plate 
widened at its upper edge and slightly curved over the burner. A 
mixture of any cheap burning spirit or light hydrocarbon oil and 
petroleum is employed and rises up the burner, its flow being checked 
by the cotton or sponge. The spirit or oil escapes to a ce’ extent 
through the aperture in the plug and is there ignited, the flame produced 
heating the metal plate and causing the liquid to vaporise. 
5011. Evectric Canpie, 8. Cohné.—Dated 7th December, 1878.—(Not pro- 

ceeded with.) 2d. 

The candle is formed of ultramarine, of a green or blue colour, either in 
its pure state, or mixed with carbon, molasses, kaolin, plaster of Paris, 
or with silicate of soda or silicate of potash. For the divisibility of the 
light, a copper or platinum wire is drawn through or within the candle. 


5012. Gas Furnaces, A. N. Porteous.—Dated 7th December, 1878. 6d. 

The fire-bricks are arranged with a space between them through which 
the flame of gas, supported and intensified by a mixture of air under 
ure is caused to act direc — on articles inserted in these s . 
The 1 gas and blast are introdu through jets or burners, the former 
being in the centre of the latter, so that the flamo through tie 
blast, which is larger than the gas jet, in order that the blast may act on 
both sides or round the flame. The supply both of gas and blast is regu- 
lated by cocks. 

5018. Apparatus ror Empryinc AND FLusninc Water-cLosets, H. S. 
Snell.— Dated 7th December, 1878. 6d. 

This relates to that class of water-closets which are bg ne = below 
the seats, and consists in causing the lid or a p 
therefrom to operate the flushing or emptying apparatus, ot "both. 

5014. Manuractoure or Iron anp Steex, B. Hunt.—Dated 7th December, 
1878.—(A communication. ) 

When desired to p a of iron and steel that is a —y 
homogeneous in part, and fibrous or of other character in part, the iro 
or steel is first arranged in a mould of ——— iron, which is then filled 
up with metal in a multen state. The mould is then placed in a heating 
furnace, and raised to such a temperature that the homogeneus or cast 

rtion of it shall be a state of fusion or semi-fusion, when it is removed 
rom the furnace and worked or reduced by hammering, by rolls a 4 
squeezers to the desired form. During this reduction the mould s' 
forms an air-tight case, and is with its contents uniformly reduced and 
drawn out. The mould if left will form a coating of iron, but if this is not 
desired the mould will be made 50 thin that when reduced the iron cover- 
ing shall pr lly d hae thin that it may readily be 
removed by turning, cae or grindin 
5015 Macuinery For ined a ‘Scncws, H. J. Haddan.—Dated 

7th December, 1878.—(A communication.)—(Not with.) 2d. 

Four or more shafts are arranged to receive the blanks, and = 4 capable 
of working either separately or simultaneously, moved round an 
axis perpendicular to the table, so as to pod. fed successively with the tools 
fixed about the table, and actuated by a centre shaft and a series of cams. 
Separate tools are employed for making the clotts and pes the heads. 


In cui on wood screws, the pointing is effected by the 
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5017. OnnamentaL Tites, W. Gibbs.—Duted 7th December, 1878. 2d. 
These tiles consist of small pieces of plate glass in various sizes, and to 
form various geometrical designs or patterns when fixed, coloured at the 
back with water, spirit, or varnish colours, taking a stencil plate and 
shing various patterns thereon, after backing the clean parts with 
oil, an 8 or water colour, covering the whole of the works with a 
solution composed of shellac and covered with tin foil, oiled silk, linen, 
or paper. 
5018. Exastic Compound For THE Propuction or Brake Biocks, &ec., 
J. Burbridge —Dated 7th December, 1878. 4d. 
The compound consists ui eight parts of fibrous or textile cuttings, six 
sulphurised linseed oil, one part flowers of sulphur, and fifteen parts 
Peviguted pumice stone, the whole being thoroughly incorporated by 
heated pressing rolls intoa perfectly homogeneous mass. This is cut into 
pieces, and forced by hydraulic or screw pressure into moulds and sub- 
— action of steam heat, varying from 270 deg. to 300 deg. 


6019. Apparatus ror Propucine Inrusions or Correz, Tea, &c., H. A. 
Silver.—Dated 7th December, 1878. . 

This consists of a casing, the interior of which is lined with a non-con- 
ductor of heat. The packing within the casing is shaped to receive a 
metal or earthenware vessel, within which is another vessel for holding 
or eenelaing the coffee, tea, or other substance. A space between the 
two vessels is provided in which water can be placed. The inner vessel 
is provided with a tap or spout leading to the outside of the casing, to 
enable the contents to be drawn off when desired. 


5020. Apparatus ror App.yino Orn, Soap, &c., TO THE SURFACES OF 
Suivers, &., W. Bywater.—.Dated 7th December, 1878. 6d. 
The oil, soap liquid, or other liquid is maintained at a uniform level in 
a trough or reservoir, in which a supply roller is caused to revolve at any 
uired speed. Ata short distance from and parallel to the axis of this 
roller there is another roller or axis with arms carrying a series of 
brushes, the ends of which, in the revolution of the roller or axis carry- 
ing them, are sufficiently close to the supply roller, so that by the 
brushes travelling on the surface of the supply roller, and at an increased 
speed to it, the liquid will thereby be thrown off from the surface of the 
supply roller in a fine spray on to the fibre under operation. 
6021. Merar Packep Pistons, J. Jones.— Dated 7th December, 1878. 6d. 

A piston is employed in which one plate is made adjustable, so as to bo 
capable of being caused to approach or recede from the fixed plate of the 
piston by means of set screws or their equivalents, or the piston may be 
made with two movable adjustable plates. Between the two plates are 
placed twoannular packing rings, L-shaped in cross section, and cut across 
at one or more points of their circumference. Twoor more metal springs 
extend around the inside of the packing rings, and are so curved or 
constructed in a zigzag or waved form as to press the packing rings both 
payers the bottom and top internal surfaces of the pistun, and against 

¢ internal surface of the cylinder. 

5022. Apparatus ror Lusricatine Door Locks, W. Brierly.—Dated 7th 
December, 1878.—(A communication.)—{ Not proceeded with.) 2d. 

The upper horizontal cheek of the luck box a recess forming a box 
for oil open to the atmosphere, and through the bottom of which is a 
small hole. The bolt of the lock passes over this hole, and is itself 
bored, so that when the bolt is drawn back the two holes are in com- 
munication, and a small portion of oil drops down and lubricates the 
different parts of the lock. 

5024. Macuinery ror Beaminc on Warpino YARN oR THREAD, G. F. 
Bradbury and H. Lomax. — Dated 7th December, 1878. 6d. 

This is an improved apparatus for bringing the knocking-off mechanism 
into operation when an ‘'end” or thread is broken, and also for indicating 
the particular ‘‘end” or thread so broken. One end of the device 
employed serves as a guide for the end, and the other end is counter- 
balanced, so that when the end breaks one extremity falls and the other 
tilts upwards and signals the exact ition of the end broken. The 
devices are mounted on a shaft, on which they are free to tilt or move, 
and have a catch-piece, on which the vibrator connected to the knocking- 
off mechanism acts. 

5025. ion &c., J. Morgan.—Dated 7th December, 1878.—{ Not proceeded 
with.) 2d. 

The deck is made buoyant and secured to the deck by suitable attach- 
ments, which, should an accident occur, are readily detachable, so as to 
allow the deck to float on the surface of the water. 

5026. Cuarr-curtino Macuines, C. Cottis and W. Cottis, jun.—Dated Tth 
December, 1878. —( Not proceeded with.) 2d. 

A second or reversing pinion is placed on the main shaft at the opposite 
sive of the face-wheel to the driving pinion, the former always gearing 
with the face-wheel. Both pinions are loose of the shaft and can be 
brought to engage with a clutch sliding between them. 


6027. Harvestino Macuines, M. T. Neale.—Dated 7th December, 1878. 
8d. 


The cut crop is deposited in suitable quantities over twine in the lap 
af gatherer able to oscillate on an axis and having combined with it a 
twine carrier. A compessor consisting of tines on a resilient axis ie 
used, 80 as to accomm date itself to different bulks of stalks. The twine 
varrier has pincers and a cutter, which as the combined gatherer and 
twine carrier oscillates are carried to and froin the arc of acircle. The 
compressor oscillates on a separate axis. When the gatherer and twine 
carrier is in position to receive the crop the pincers have hold of the free 
end of a length of twine which they have drawn from a bobbin, and the 
stalks are delivered on to the gatherer over the twine ; then the gatherer 
and twine carrier and the compressor are moved so as to surround the 
collected stalks with twine, and compress them together between the 
two. The knotting apparatus then seizes the twine, which is released by 
the pincers and held by cleats and the knot is formed. A part of the 
twine beyond the sheaf is then seized by the pincers and the cutter severs 
it, when the gatherer and twine carrier return to the first position 
releasing the sheaf which falls to the ground. If sufficient stalks to form 
a sheaf are not delivered to the gatherer a drop piece, which is supported 
when the crop is sufficient, will not be supported, and the pincers, there- 
fore, will not be actuated to release the twine in order to form the knot, 
and the knot will not be formed. As the gatherer and twine carrier re- 
‘turns to position the slack of the twine will be taken up by a spring con- 
trivance. 

5028. Manvracture or ALLoys oF Copper AND Tin, C. D. Abel.—Dated 
9th December, 1878.—(A communication.) 4d. 

This consists in the admixture of a small percentage of mercury to 
wane and tin, whereby the bronze produced is perfectly ductile or 
malleable. 

5029. Treatine Brack Dyep Frrres, C. Holliday.—Dated 9th December, 
1878.—{Not proceeded with.) 2d. 

The fibre that has been dyed aniline black is placed in a suitable tank 
and subjected to the action of indigo, reduced by hydro-sulphite of the 
character deseribed in patent No. 3377, dated 30th December, 1871, by 
which variations of colour or shades of black and blue are obtained. 


5030. Apparatus ror DyEING witH ANILINE Back, &c., C. Holliday.— 
Dated 9th December, 1878.—{Not proceeded with.) 2d. 

The apparatus consists of a tank with a false bottom with laths or 
slabs on which the fibre rests, and this false bottom is perforated with 
numerous small holes to admit of the passage of the liquid through it ; 
there is also a tray supported over this tank, the bottom of which is also 
perforated with numerous small holes to admit of liquid supplied to such 
tray being distributed therefrom in fine shower-like streams on to the 
‘whole surface of the fibre in the tank below. 
oom. Firne-arms, M. Kaufmann and J. Warnant.—Dated 9th December, 

1878. 6d. 


This relates to improvements on patent No. 3206, dated 14th August, 
1876, and consists of a revolver in which the main spring instead of 
en, directly with the pawl to revolve the chambers has one arm 
terminatingin a bearing, which presses upon a projection of an arm work- 
ing - the hammer pivot, and engaging with the inclined plane of the 
pawl. 

5032. Apparatus ror Oprarntnc O11 From Seeps, &c., J. Pearson.— 
9th , 1878.—-(Not proceeded with.) 2d, 

A turning table is provided for receiving the meal from the kettle. The 
table is formed with cavities of a shape similar to that of the kettle out- 
fet, and to that of the moulds in which the cakes are formed. In the 
table are formed, at the bottom of «ach cavity, guides to receive in each 
«ase a tray or mould-plate, which, when in position, occupies the bottom 
of the cavity. At each movement of the turning table one cavity, to 
which a tray or mould-plate has just been adjusted, passes in under the 
kettle outlet, whilst the cavity, which has just been under the outlet and 
has got filled, passes round from under the kettle to a position, when a 
plunger is made to descend to compress the meal down, so as to be all 
contained in the tray or mould-plate. 


5083. oe ara Suorrens, &c., N. and J. Greening.—Dated 9th December, 
1878. 


A series of round metallic rods are connected er at equal 
distances apart and parallel to each other by means of a series of metallic 
wire coils. These coils are made by twisting the wire several times round 
a mandril, and then continuing the wire across to another mandril set at 
the desired distance apart, and round which the wire is coiled in 
the same or in the reverse direction to the | aan coil, when it is once 
more brought back and coiled round the first mandril, and the same 

ration repeated until the desired width of coil is obtained. These 
ternating coils are then interlaced similar to hinge joints, and held 
together by the rods being passed through them; and thus, when secured 
in position, a metallic shutter or open grating is produced capable of 
being wound upon a roller and otherwise mounted in the same manner 
as *the closed revolving or coiling lath shutters now in use. 








5084. Manuracture or Spapes, Suoves, &c., C. Spineux.—Dated 9th 
December, 1878. ; 

The blade of the implement is made with grooves or corrugations, so as 
to increase its strength. The eye to which the handle is fixed is formed 
by cutting in the upper part of the blade of the implement cross-cuts 
extending from the sides to the centre groove. The resulting strips are 
then lapped over each other and rivetted together, thus forming a strong 
eye. 

5035. CompinaBLe Garments, G. W. von Nawrocki.—Dated 9th December, 
1878.—{A communication.) 4d. 

This consists in forming a collar, muff, and bag suspender, together 

with muff, bag, purse, or case, in one garment or combination. 
5086. Transrerrinc P APHIC P , T. Pixis.—Dated 9th 
December, 1878. . 
This consists, First, in the application of siccatives mixed with the 
ting colour in order to secure the indelibility of the pictures trans- 
erred and to render them capable of being polished, varnished, washed, 
or painted over, according to the mate upon which they are trans- 
ferred. Secondly, the transfer of photographic pictures (either directly 
or by means of a special transfer sheet) upon materials which have 
previously been coloured with the desired tints ; also the transfer of 
pictures which have first been painted on the transfer sheet. Thirdly, 
the application of dry colours in shape of powder either upon the photo- 
type Plate upon which they are fixed by rolling, or upon the picture 
which is already transferred, or upon the transfer sheet. Fourthly, the 
polishing, oiling, and treatment of the wood after the transfer of the 
photographic picture which has for this purpose been produced upon the 
wood in an indelible manner. Fifthly, the fixing photographic pictures 
upon textile fabrics by means of a glair in order to make them capable of 
being washed. 
503'7. Mowrysc anp Reapinc Macutnes, G. McDonald.—Dated 9th 
December, 1878.—{ Not proceeded with.) 2d. 

This consists of a horizontal circular plate or disc, either supported and 
guided by shafts running on a wheel or wheels, and driven off such 
running wheel or wheels or a pee or wheel, or pulleys or wheels, 
in connection therewith, at a high speed near to the surface of the 
ground, 

5038. Broocues, &c., W, West.— Dated 9th December, 1878. 6d. 

To the back of the brooch is jointed the pin by which the brooch is to 
be fastened to the article of dress. The pin is so jointed that in turning 
it preserves its parallelism with the buck of the brooch, its pointed end 
turning aside from off the back of the brooch. Ata point on the back 
of the brooch opposite that at which the pe is jointed a spring catch for 
the reception and retention of the pointed end of the pin is situated. 
5039. Giazep orn ENAMELLED Mareriacs, J. H. Johnson.—Dated 9th 

December, 1878.—(A communication.) —( Not proceeded with.) 4 

This relates to the employment as a solid ground work or base for the 
application of coatings of glaze or enamel obtained hy the ordinary pro- 
cesses of natural sandstones in general, and especially of those sandstone 
more nearly related to those varieties known as natural white sandstone 
and natural red sandstone of the Vosges. 

5040. Tricycies &., J. Richer.—Dated 9th December, 1878.(Not pro- 
ceeded with.) 2d 

This relates to improvements on patent No. 420, dated 3ist of January, 
1878. The guide wheel is arranged in front or rear of the driving wheel, 
so that they both travel in the same track. The rear end of the backbone 
is mounted near to the driving wheel upon the axis (which carries the 
side travelling wheel) arranged parallel to or in a line below the axis of 
the driving wheel. 

5041. TuerMmo-ELectric PrLes AND Generators, J. M. E. Sudre.—Dated 
9th December, 1878.—(Complete.) 6d. 

This consists, First, in uhe construction of thermo-electric couples 
having a feeble interior resistance under a very small volume, their dis- 
position in chains facilitating their assemblage and mounting. Secondly, 
the maintenance of the difference of temperature necessary between 
the two solderings of each couple by placing these couples between two 
surfaces with which they are electrically isolated. Thirdly, one of the 
surfaces is designed to heat the warm solderings and makes part ofa 
metallic system called a ‘‘collector,” which has the effect of collecting 
and storing the caloric from the source of heat, and communicating it 
to the couples across the isolated bed. Fourthly, the other surface is 
designed to cool the cold weldings and makes part of a metallic system 
(with the employment of liquids sometimes), which is called a ‘‘ diffuser,” 
and which has for its object to draw and collect the caloric from the 
couples, either for diffusing it into its nature, or for transporting it by 
means of a medium to a point where it is desired to utilise it. 

5042. Construction or Suips AND VESSELS, J. Long.—Dated 9th December, 
1878. 4d. 

This consists in supporting the body or hull of a ship or vessel upon 
pontoons or chambers of cylindrical form arranged around the body or 
hull with their axes horizontal and approximately at right angles to the 
length of the ship or vessel. 

5048. Torpepors, ProyectiLes, AND CARTRIDGES, B. J. B. Mills.—Dated 
9th December, 1878.—{A communication.) 8d. 

The torpedo is made with a front chamber containing the explosive 
charge, and a rear chamber containing air for floatation, and one or more 
zones of magnets between them. The explosive charge is nitro-glycerine 
introduced within rubber balls, the spaces between which are occup'ed 
hy gunpowder to cause the explosion of the nitro-glycerine, the powder 
being ignited at the proper moment by a time fuze. The projectile being 
fired from a smooth bore cannon will plunge into the water near an 
enemy’s vessel, and sink to a certain depth by its momentum, after 
which it will rise by its floatation chamber and be drawn into close 
contact with the vessel by its magnets. Two such torpedoes may be 
connected together by hinged couplings, so that the pair may be held in a 
parallel position while passing through the water, and on approaching an 
iron body will, by the force of magnets, swing on the couplings to a hori- 
zontal position and face to each other, so that the unexpended force of 
the propellers of the respective torpedoes may be mutually counteracted 
each by the other. 

5044. Evecrric Lamps, J. H. Johnson.—Dated 9th December, 1878.—(A 
communication.)—{ Not proceeded with.) 2d. 

The lamp is mounted upon a wooden stand carrying a brass socket sur- 
mounted by a ring also of brass; a plug of silicate of magnesia or other 
refractory material is placed in this socket, and is traversed by a metal 
wire of about the same diameter as the conductor, terminating in a finer 
platinum wire. On the upp:r part of the ring are arranged radially two 
or more tubes, in the interior of each of which is provided a carbon rod 
carrying a weight, which presses it against the end of the platinum wire 
inserted in the socket when in action, whilst when out of action the rod 
is supported at a suitable distance from the end of the wire by an arrange 
ment of catch and lever. Two small spring jaws of platinum are employed, 
which press against the carbon rod in order to maintain the contact. The 
current enters the apparatus at one side of the stand, and leaves it at the 
opposite side. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tr is fairly regarded as creditable to South Staffordshire that 
the Government contract for plate and sheet iron of specified thick- 
nesses has again fallen to it. At the last previous tendering it 
went from the Monmoor Works, Wolverhampton, to Yorkshire; 
it has now come back to Messrs. E. T. Wright and Sons. The 
success of the district here illustrated is the more gratifying, as it 
has been attained not at the sacrifice of reasonable profit. Nay, 
there is ground for the statement that the quality of the iron pre- 
viously supplied from Wolverhampton has had much to do in 
determining the Government authorities to revert to that town for 
their supplies. 

The success of South Staffordshire here indicated had a 
favourable influence upon the tone of the market in Wolver- 
hampton yesterday and in Birmingham to-day—Thursday. It 
strengthened the hands of the makers of high-class iron, who, in 
consequence of the wide difference prevailing between the quota- 
tions of the marked bar firms and the prices taken for inferior 
qualities, have lately had enough to do to meet the objections 
made by their buyers. It is, moreover, satisfactory that at the 
same ie < the trade the reports upon the extent of business 
doing were t from those firms who are well known for the 
close attention they give to the quality of the finished iron which 
they turn out. At the same time it is notable that more good 
iron than ever is at the present time being made by firms outside 
the marked iron houses. 

Boiler plates are this week in slightly improved request ; so, 
too, are excellent though not A1 sheets, whether for galvanising 
or for stamping. Common bars are selling fairly well, bedstead 
strip and small angles keep up, but tube strip is less inquired for. 
Quotations are unaltered. Round Oak bars secure £8 2s. 6d., and 
the bars of the B.B.H. class are realising £7 10s. From these 
figures bars are obtainable down to £5 10s., according to the mix- 


tures used in the puddling furnace. And these bar quotations 
regulate in similar proportions the rates which are being accepted 
for strips, for sheets, and for plates. Galvanising sheets, though 
they-are to be had at as low as £6 10s. in ional tr ctions, 
yet are not, the galvanisers assert, to’ be obtained of a reliable 
quality for much under £7, which is itself a low figure upon the 
average of years. Common a for tank purposes, are to be 
bought at as low as £7 10s. From this figure plates range up to 
£9, £9 10s., £10, and £10 10s. for boiler building. 

To-day and yesterday Messrs. W. Ward and Sons, who, like 
several other makers of all-mine pigs, have ceased for a time to 
smelt, were demandin £3 5s. per ton, notwithstanding that at 
their new Priestfield furnaces they still have heavy stocks, but 
no transactions were reported at this figure. Lilleshall, Askam, 
Barrow, and Tredegar iron were to be had at £2 17s. 6d. per ton, 
standard weight; and in all those brands there have been sales 
since the quarterly meetings. 

In local foundry iron there is hardly so much doing as a few 
weeks ago, and Messrs. Bradley, of Bradley, who had been 
engaged in producing half foundry and half forge iron, have now 
ceased to make any iron until the demand has improved. They 
have, since my last, blown out their last furnace. 

Coal fairly upholds its price, and household samples are in 
much better demand than customary at this season. 

A mild flutter has in certain trading quarters been occavioned 
by the Birmingham Canal Company having announced that their 
maximum tariff for the carriage of coal is to be 1s, 3d. a ton. 
The fear was that this would entail an increase of ironmasters’ 
costs under the head of fuel. This, however, it will not do. The 
announcement is, in substance, an intimation to the coal mer- 
chants of Birmingham that, under the new arrangements by the 
colliery-owners of Cannock Chase touching the registered tonnage 
of boats, they will be able to carry upon the canal at no more 
disadvantageous terms, as compared with the railway, than for- 
merly existed. Tosome Birmingham merchants the new tariff 
will be a reduction of from 2d. to 44d. per ton. 

The chairman of the Bilston district committee, at the meeting 
of the Mines’ Drainage Commissioners to be held in Wolverhamp- . 
ton on Wednesday, will move that a mines’ drainage rate for one 
year, payable in two half-yearly parts, be assessed upon all occu- 
piers of mines in the Bilston district, at the rate of 14d. per ton 
on fire-clay and limestone, 44d. per ton on ironstone, and 3d. per 
ton on coal, slack, and other minerals, not being fire-clay, lime- 
stone, or ironstone. And the chairman of the Commissioners 
will move that a general rate of 1d. upon slack, shale, limestone, 
ironstone, fire-clay, coal, or other minerals raised out of all mines 
within the drainage area, assessed for the half-year ending 
30th June, the rate to be rage on the 1st October next. 

Mr. J. Motteram, Q.C., as umpire in the wages dispute 
between the associated coalowners and the men in the Warwick- 
shire district, has now made his award. The men stopped work 
on the 28th May, and the matter was referred to two arbitrators 
on each side, but these being unable to agree, Mr. Motteram was 
appointed umpire, the men in the mean time resuming work at 
a reduction of 5 per cent. The books and accounts of the 
employers have been examined and it is stated that the coal- 
owners have on the whole lost 9d. per ton on their sales, previous 
to the notice of a reduction :being given. The umpire, therefo-e, 
awards ‘‘that a reduction of 10 per cent. shall be made in the 
wages of the men as paid prior to the 28th May, but that the owners 
shall not be allowed to reduce the wages below 2s. 6d. per day.” 
And further “that the 5 per cent. deducted from the wages of 
the men between the 28th May and the date of the award shall be 
retained by the masters.” 

The heavy ironfounders are doing quite a brisk business in cer- 
tain of the localities in pillars and mains and gasometer requisites. 
The constructive engineers are doing a little more in rivetted 
work for roofs and bridges, mostly to the order of home railwa: 
companies. The galvanising establishments are hardly so we 
employed. The railway carriage and wagon firms are much more 
active than last reported, a few valuable orders having very 
recently been secured, almost to the surprise of the firms bene- 
fitted. The wrought iron tube firms are complaining, with much 
reason, of the repressive effects of the new German tariff, and of 
the success of German competition in our own country. Simul- 
taneously, the. Belgians have from a leading English railway 
company secured an order for 1000 locomotive tubes. 

The notice given by the chain makers in the Cradley Heath 
district, demanding the 4s. list of prices, expired on Saturday 
last, and the men have not taken out any more iron. The 
masters, however, have given no intimation that the advance will 
be acceded ; it is expected that by the end of the week all the 
men will be on strike. The men state that where they get 1s. 
now, in 1847 they got 6s., and that a skilled hand working hard 
from Monday morning till Saturday night can only earn 12s. 

At a meeting of the creditors of the Chatterley Iron Company, 
which had been convened by order of Vice-Chancellor Malins, 
for the purpose of ascertaining the wishes of the creditors as to 
whether or not the assets should be realised, it was unanimously 
resolved to continue the business of the company for such a period 
as the court may direct. The borrowed capital amounts to 
£113,900 ; the unpaid purchase £64,666, and interest unpaid 
£943. The unsecured debts of the company amount to £64,421, 
and the total liabilities to £278,391. The capital of the company 
is £750,000, and the total amount spent £1,028,391. The assets 
are estimated at £958,759, and the difference in loss since 1875 is 
£69,632. The first four months of the vear had, however, been 
worked ata profit of £1200; this —_ however, contrasted with 
£13,000 loss in the same months of the previous year. It was the 
opinion that there was not the slightest chance for unsecured 
creditors obtaining a penny by Lig= y realisations, their only 
hope being in waiting for a revival, and a resolution in favour of 
immediate realisation was lost by a large majority. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


In the iron trade of this district business has been extremely 
dull during the past week, Bank Holiday and local ‘‘ wakes” 
having no doubt to some extent tended to interfere with work, 
and there was but a limited attendance at the Manchester weekly 
meeting on Tuesday. Apart, however, from any incidental 
causes which may tend temporarily to aggravate the depression, 
the general condition of trade throughout the district is most un- 
satisfactory, and until there is some substantial revival of activity 
in the staple industries of Lancashire, and notably in the cotton 
trade, of which at present there is no prospect, there is little 
hope of any material improvement in the iron trade, which 
probably, so far as the Manchester district is concerned, is suffer- 
ing more severely than the majority of iron districts throughout 
the kingdom. As I have pointed out in previous reports, it is not 
so much the question of price that stands in the way of an increased 
d, but ec shave really no orders in hand upon which to 
work up any large quantity of the raw material, and many of 
them have already bought more iron than they have any prospect 
of requiring for some time to come. 

In Lancashire pig iron the business doing is very small, but 
makers continue selling a little from week to week, which ve 
the furnaces in blast going, egg as it does not prevent stocks 
accumulating. For delivery into Manchester the quoted prices 
remain at 44s. per ton for No. 3 foundry, and 43s. 6d. for No. 4 
forge, less 24 per cent., but these are only nominal, as orders 
could be stave ah lower figures. 

far as outsile brands of pig iron are concerned, the require- 
ments of consumers seem to be fully met by cheap job lots which 
are offered by merchants, and makers’ quotations do not repre- 
sent the prices at which sales are actually being made. e 
advance in Middlesbrough iron, which makers are endeayouring 








to maintain, is not being obtained here, and so far as any 
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business doing is concerned, both north-country and Lincolnshize 
and Derbyshire irons are if anything easier in price. 

In the finished iron trade there is no material change, and 
prices rule very low. Some of the local makers of the better 
class bars are getting from £5 5s. to £5 7s. 6d. per ton delivered 
into the Bansheuter district, whilst there are other bars which 
can be bought at about £5 per ton. 

One or two of the forges in the district are reported to be 
fairly employed on orders recently secured, and the same may be 
said with regard to one or two of the machine makers; but 
taking the rolling mills, foundries, machine and engineering 
estab! ents throughout Lancashire, the amount of work in 
~ is very a and a - is of a nant Comnentle ~ ome > 

en at very low prices, which leave no margin for . 

The strike in the Ashton district is now a an end 

so far as the engineers are concerned, the 

ined all the men they require at the reduced rate of my 
but at + ag of the large foundries work has not yet been fully 
resumed. 

The reductions in the price of coal te which I referred in my 
last report have been carried out oar generally throughout the 
Manchester district to the extent of 5d. to 10d. per ton upon the 
delivery prices of house coal, and 3d. to 5d. per ton upon forge 
coal, re slack delivered to 8, with a reduct 
of 3d. to per ton all round upon the pit and wharf prices ; 
but this step has had but little or no effect in ee as lap 
any new business, although the competition of Yor! coal in 
this district has been rendered more difficult. In other districts 
prices are nominally the same as last month, but there is a want 
of firmness on the of sellers, and there is a gradual giving 
way in values, as fresh orders have to be sought in the oper 
market. For all classes of fuel the demand is very dull, and the 
pits, as a rule, are not working more than about half time. 

In the shipping trade there is very little doing, and common 
coal is offered free on board at both Liverpool and Garston at 
extremely low figures. 

There are on every hand indications of a better state of trade 
in the North Lancashire and Cumberland district, and from 
present appearances it is fair to assume that up to the close of 
the shipping season in October the present activity will not only 
be maintained, but that it will extend to other departments 
which up to the present have not in any way been affected. On 
continental account an in business has lately been done in 
pig iron, and makers have also received good orders on home 
account. Stocks have in many instances been reduced, while on 
the other hand the output has been increased by above 1000 tons of 
metal per week. Of course, all the work being done at the present 
moment is at the low prices which have ruled for months past, 
but producers stand a much better chance of realising a profit 
when they have a | scale than when their transactions are on 
2 limited scale. Steel makers have not been so busy for two or 
three years back. One of the large firms at Barrow have 16,000 
tons of steel rails to deliver to Russia before the close of Septem- 
ber. All the rail mills are in full work, and the output is by far 
in excess of that at any previous date in the history of the trade. 
There is no improvement to note in iron shipbuilding or finished 
iron manufacture, the demand being ert) sn for the latter, 
while the orders in the former department are not only few in 
number, but there is such a spirited competition that prices are 
low, and in some instances unremunerative. Engineers and iron- 
founders are not doing much work. Iron ore sells rather better, 
as doescoal, but the improvement is so slight that it is scarcely 
manifest. 

The trustees of Maryport, now that they have received parlia- 
men sanction to their bill for the construction of a wet 
dock planned by Sir John Hawkshaw, mean to prosecute the 
construction of the works at once. The board is now epplyi 
for loans, and a liberal response has been made by the oad 
gentry. There can be no doubt when these works are completed 
they will add materially to the prosperity of the port. 

About sixty-five men and boys have been thrown out of work 
by the stoppage of Messrs. Fletcher and Hoggett’s No. 2 pit in 
Geel 

The North Lonsdale Iron and Steel Company, whose works are 
at Ulverston, have all their furnaces in blast, and the fourth 
is in course of construction. The works are laid out for six 

es, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue heavy branches of trade are still in an improving condi- 
tion, and I hear of a change for the better in one or two of the 
cutlery branches. At the Atlas and the oe Works, armour- 
plates on the composite principle—steel and iron—are being 
manufactured in considerable weights, and the amount paid in 
wae must have considerably increased during the last three 
weeks. 

On Wednesday the Crown Prince of Sweden and Norway 
visited Mr. Mark Firth at Oakbrook, and afterwards ins 
the Norfolk Works—Messrs. Thomas Firth and Sons. It is 
understood that this visit has been made at the express request 
of the King of Sweden, who was desirous that his son should see 
several of the manufacturing concerns in the town which has 
for so many years had a close connection with his dominions in 
the matter of Swedish irons, which are exclusively used for the 

roduction of the high-class steels. At the Norfolk Works the 

ince witnessed the casting of a 5-ton ingot for the inner tube 
of a 24-centimetre gun, and appeared much interested in the 
= In other-parts of the establishment he saw various guns 
nished, or in process of completion, from the toy-looking 
7-pounder used in the Ashantee war to the ponderous 81-ton gun. 
e Crown Prince also visited the Atlas Steel and Ironworks 
—Messrs. John Brown and Co., Limited—where he saw the 
rolling of a 14in. armour-plate, weighing 20 tons. He afterwards 
went to the cutlery establishment of Messrs. Joseph Rodgers and 
Sons, and examined with much interest the various processes of 
manufacture carried on by that firm. 

In the general steel trade there is a very good business doing 
by the houses in wire steel for clock-making purposes—all of 
which goes to America—scabbard steel, &c. In one establish- 
ment this week I saw a large quantity of steel, wonderful in its 
elasticity, all being packed for shipment to the States. It was 
intended for clock-making purposes exclusively. 

A large house in the cutlery trade, who have recently had their 
men on short work, have now resumed giving full employment. 
Very important orders have lately been received, chiefly from the 
States. The smaller establishments, however, report that trade 
is very dull with them, and there is undoubtedly much depression 
in the edge tool, silver, and file branches—with the exception of 
one house in the latter department. 

For steel rails there is still a good call, but prices seem as if 
they would never touch bottom. One large house, who were 
important producers of rails at one time, have now abandoned 
the business, and there is a growing conviction that with the 
me Be rates of carriage the manufacture will in the end be trans- 
erred to the coast. The railway companies—to use a local 
phrase—seem ‘‘stupid” in the matter, resisting every pressure 
put upon them to secure a reduction in carriage rates. 

I hear that Mr. Hollway has been invited, and has consented, 
to read a paper on the utilisation of sulphides before the British 
Association meeting, to be held here this month. A further 
eo, by way of demonstrating the process, is also contem- 
plated. 
In the coal trade there is no change whatever. A society has 
been formed for the purpose of promoting emigration, but with 
the exception of those I noted last week, no “‘ fresh departures” 
have to be recorded. 

Thirty members of the North Staffordshire Institute of Mining 
and Mechanical Engineers visited the Sheffield Steel and Iron- 





works—Messrs. Brown, Bort, and Dixon, Limited. They were 
received by Mr. C. B. Holland, the managing director, who after- 
wards accompanied the party through the different ig ee 
and explained the various processes of manufacture. They after- 
wards paid a visit to the Atlantic Cutlery Works—Messrs. 
Brookes and Crookes. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
Tue returns of the Cleveland Ironmasters’ Association have 
just been issued. The figures shown upon them unfavour- 


ably for the continuance of the slight firmness which set in a 
week or two ago. From the returns it appears that 10,439 tons 
have been added to stock during the month of July. This is 
accounted for by the fact that there has been an increase in 
the make of iron in the district during that period of 20,666 
tons. Four or five furnaces have gone out of blast, how- 
ever, and it is very probable that in a week or two at 
least other two or three will follow. By that means stocks will 
be considerably reduced by the end of another month. The 
worst feature, however, of the business is that no practical 
is achieved. No sooner have the stocks been reduced by the 
reduction in the output than some ironmaster imprudently rushes 
a furnace into blast, and by the end of another month what has 
been gained is lost. The ironmasters’ returns show that in the 
month of July the total make of iron was 150,521 tons; of this 
127,453 tons was Cleveland iron, and the rest 23,068 tons hema- 
tite and spiegeleisen. It may be mentioned that Messrs. 
Bolckow, Vaughan, and Co., intend shortly discontinuing 
their make of hematite, and will run their furnaces solely 
on Cleveland iron. The shipments of iron are just now 
satisfactory. As quoted in the returns they do not appear to be 
so good as they really are, being com with those of July of 
last year. It should be remembered, however, that in the mean- 
time they have been very low indeed. = ren to foreign 
ports amounted to 29,707 tons, as against 26,246 tons in June, 
and 37,754 tons in July of last year. Coastwise shipments were 
32,118 tons, as compared with 34,562 tons in June, and 40,888 
tons in the previous July. There are now 305,930 tons of iron 
stocked in Cleveland, or two months’ make. Burdened by 
this heavy accumulation, it is not likely that prices can materially 
improve. 

ere appears to be a lull in the commercial crisis which seemed 
to be impending over Cleveland. More confidence is expressed, 
and though no one can tell what the next fortnight may bring 
forth, it is generally thought that there will be no further failures, 
at least of any magnitude. Ifthe 18th inst. passes without any 
fresh disaster occurring, those with money to invest may fairly 
take heart again and send a little of it Cleveland-wards. 

The finished iron trade is quiet, but orders qo to be more 
numerous and of better character than they have lately been. 
The iron manufacturers are demanding a reduction of 6d. per ton 
in puddling, and 5 per cent. in forge and mill wages, to take effect 
from the 30th inst. This is in addition to the demand for 15 = 
cent. reduction on the wages of high-priced men in plate mills, 
which is now in the hands of an arbitrator for decision. 

The chain and pipe founders are well —— Last week 
Messrs. Head, Wrightson, and Co. despatched steamer from 
the Tees 2700 tons of bowl chairs for the East Indian Railwa 
Company. This is interesting from the fact that the ship whic 
conveyed them is the largest sailing “4 on the British register, 
and it is therefore a proof how greatly the navigable condition of 
the Tees has been lately improved. The large new foundry 
which Messrs. Smith and Stoker are erecting near to Stockton is 
rapidly approaching completion. The large chain foundry belong- 
ing to the Norton Iron Company has been reopened, good orders 
being in hand. 

The affairs of the Skerne Iron Company have been engaging a 
good deal of attention lately. An offer is made to pay the 
creditors 15s, in the £. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


A somEewnar healthier tone has characterised the Glasgow iron 
market during the past week, and prices of both warrants and 
makers’ iron are slightly improved. There is a | increase in 
the exports of pig iron, but the imports from Cleveland are still 
comparatively small in bulk. In Messrs. Connal and Co.'s 
warrant stores there is now a total of 288,545 tons of pigs, the 
additions to the stock in the course of the week amountin 
to 2350 tons. There are ninety furnaces in blast as com 
with ninety-six at the same time last year, but it should be borne 
in mind that the capacity of the furnaces n increased. 

Business was done in the warrant market on Friday at 40s. 74d. 
cash. There was no market on Monday, but on Tuesday the 
feeling was strong with business at 40s. 9d. to 41s. 1d. cash, and 
41s. to 41s. 3d. one month. On Wednesday business opened at 
41s. 74d., but prices at close were 41s. 4d. to 41s. 1d. cash, and 
41s. 5d. to 41s. 3d. one month. To-day—Thursday—market was 
steady, with business at 41s, 4d. to 41s. 24d. cash, and 41s. 3d. to 
to 41s. 4d. one month. 

There is a good shipping demand for makers’ iron, the quota- 
tions of which are as follows :—G.m.b., f.o.b. at Glasgow, per 
imperial ton, No. 1, 42s.; No. 3, 40s. 6d.; Gartsherrie, No. 1, 
46s.; No. 3, 43s.; Coltness, No. 1, 51s.; No. 3, 43s.; Summerlee, 
No. 1, 44s. 6d.; No. 3, 41s. 6d.; Langloan, No. 1, 49s.; No. 3, 
42s, 6d.; Carnbroe, No. 1, 44s.; No. 3, 41s 4d.; Monkland, No. 1, 
42s.; No. 3, 40s. 6d.; ey No. 1, 47s. 6d.; No. 3, 40s. 6d.; 
Govan, at Broomielaw, No. 1, 42s.; No. 3, 40s. 6d.; Calder, 
at Port Dundas, No. 1, 46s. 6d.; No. 3, 42s.; Glengarnock, at 
Ardrossan, No. 1, 44s.; No. 3, 42s.; Eglinton, No. 1, 42s. 6d.; 
No. 3, 41s. 6d.; Dalmellington, No. 1, 42s.; No. 3, 41s.; Carron, 
at Grangemouth, No. 1, 60s.; ditto, specially selected, 65s.; No. 
3, 57s.; Shotts, at Leith, No. 1, 47s.; No. 3, 43s. 6d. 

Last week’s shipments of iron manufactures from the Clyde 
consisted of a steam launch valued at £700 for Newfoundland, 
£2500 castings, £6800 miscellaneous articles, and £4900 of sew- 
ing machines. 

The Caledonian Railway Company, in consideration of the 
continued depression of trade, have from the Ist instant made 
a further reduction in the coal rates of carriage to all their depéts 
in Glasgow and also to various other places on their system. 
The demand for coals of all qualities is limited, and although the 
miners are endeavouring to restrict the output the prices continue 
very low. In the eastern mining counties there has recently 
been a fair shipping trade for the season of the year, and the 

rts have been well filled with vessels. The home trade is quiet, 
Put most of the pits are working fairly good time. 

The dispute at the Clyde Ironworks of Messrs. James Dunlop 
and Co. has culminated in a lock-out of about 300 men who 
declined to put out as much coal as they have hitherto been doing. 
Mr. Dunn, of the Wellshot Colliery in the same district, has locked 
out his miners for similar reasons. On Friday an open-air meet- 
ing, attended by about 2000 men belonging to the district was 
held on the banks of the Clyde near the Clyde Ironworks, when 
the resolution of the men to abide by the restricted “‘day” was 
confirmed. At this meeting, one of the miners’ agents, named 
Hector M’Neill stated that whereas in 1868-69 the price of coal 
at the pit’s head was 3s. 10d. per ton, while the miners had 
at least 1s. 2d. per ton for producing it, at the present time, 
the average wage was 10d. per ton, while the best coal was sell- 
ing in Glasgow at 10s., 11s., and as high as 12s. 6d. per ton, 25s. 
thus being got for that which the miner was paid 1s. 8d. for pro- 
ducing. e above is an obviously unfair comparison, but it may 
none the less not fail to have its influence with the men, and a 








strong effort is now being made to induce them to raise money for 
the agitation just entered upon. 

During the month of July only 7700 odd tons of shipping were 
launched from the Clyde shipbuilding i as com with 
8100 tons in the corresponding month of last year, and 13,900 tons 
in July, 1877. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Tux engineer of the Cwmavon Colliery, charged with the man- 
slaughter of six colliers through a defective rope, was acquitted 
this week at Swansea assizes. The evidence of Mr. Wales was 
very clear, but it was shown that the defects of the rope were 
not easily discernible on account of the oil and tar with which 
the rope was coated. Possibly the prosecution was instituted with 
a view more to warn others than punish the engineer in this case, 
and so, now that attention has been drawn to the matter, every 
rope should be examined daily. In the coal districts the rule is 
generally to test a rope by sending down empties or drawing up 
coal first, and the inference then is that is right. At the 
Cwmavon Colliery one or two trips took place first, so the old 
custom has been shown to be ses ty 

Tam glad to note that the old average coal export has been 
regained. Last week the total 7 rom all Wales was over 
£125,000, of which Cardiff sent 96,000 tons. At Cardiff coal- 
owners complain of the low prices they are getting. So even the 
renewed flush of business does not appear to satisfy. ose who 
ery | work the French trade are a little more content. 

usiness in that quarter is decidedly better, and more remunera- 
tive than it was. From the whole of the Welsh ports no less than 
40,000 tons of coal went last week to France, of which Cardiff 
contributed 30,000. 

Business continues dull at Swansea, the only interest of the 
week being centred in the entry of a few vessels of 2000 tons 
burthen—a novelty at Swansea, that port being generally 
frequented for small cargoes. 

Newport is looking up considerably, and, in addition to a fair 
total of coal exports, there was a large quantity of shipments 
thence of tin-plate, — el, merchant bars, and rails, Com- 
pared with Cardiff, w ich sent off 2650 tons of iron, Newport 
very much exceeded, the total from that port for last week being 
for all varieties, including iron and steel, close upon 6000 tons. 
The American trade continues to progress, and the clearances of 
the week include Baltimore, New Fork, Philadelphia, Montreal, 
and Nicaragua. In addition to a tolerably g rail trade we 
are shipping — quantities of tin-plates from Swansea, and 
sending bars to Oporto, and sheets to Rotterdam. 

Important meetings have been held by the Tin-plate Makers’ 
Association, and a reduction has been decided upon. This the men 
say will be resisted. > 

An impression prevails in well-informed circles that America 
may moderate the tariff in iron and steel rails, and put somethin 
on tin-plate. This is with the idea of competing in the make o 
tin-plate with England. Welsh makers are tolerably easy on 
that score, and say that ot do not think America can make 
tin-plates wm at a price which would not pay. Both Canada 
and the United States are taking large quantities of spiegel. The 
imports of iron ore continue large, principally from Spain. 
Dowlais is a large buyer of this ore, ad I have heard that quan- 
tities have been bought in exceptional cases under 10s. per ton. 
There is now a very great accumulation of ore at Dowlais works, 
and considering the times there is a good deal used up, and sent 
away in the form of rails. | 
The Rhymney Railway dividend for the last half year is to be 
8} per cent. on the ordinary shares; £1500 being put to the 
reserve fund, and £244 9s. 8d. carried on. 

An important case of breach of contract has been brought 
before the magistrates at Aberdare, against one of the Lletty 
Shenkin colliers. A novel feature of the case was that the man 
showed himself every morning at the colliery and then went to 
another colliery to work. 

The Great Eastern, now at Milford, is to be refitted at a cost. 
of £100,000 for the American cattle trade. 

Port Talbot Station has been successfully ‘‘ lifted.” 

Patent fuel continues in demand, and inquiries for best coke 
are sustained. 

The sinkings at Cymmer to the lower seams by Insole, and at 
Bedlinog by the Dowlais Company still continue to puzzle the 
operators. 

Notice is again out at Pentyrch Works, and there is a fear of a 
temporary stoppage. 








Tue American Manufacturer says that a manufactory of paper 
bricks has been started in Wisconsin. The bricks are said to be 
exceedingly durable and moisture proof. They are also larger 
than the clay article. 


Motier’s “ AvpHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. uller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—_{Apvr.]} 











CONTENTS. 
Tue Enoiveer, August 8th, 1879. 
PAGE | PAGE 


HYDRAULIC MACHINERY AT THE 








Kitpurn Suow. — CENTRI- 


Chemistry. By W.G. Valen- 
rf ° . lo 


| _ tin, F.C. 


FUGAL Pumps .. .. .. «. 99| Cable-making for Suspension 
THRASHING MACHINES AT THE Bridges, with Special Refer- 

Kitsurn Snow. No. IV. ence toCables for East River 

(Illustrated) 99 | Bridge. By W. Hildebrand 111 


Prince's Dock, Bompay. (illus- : 


| eee 
DEPHOSPHORISATION OF Pic IRON 
Tue InsTITUTION oF MECHA- 
NICAL ENGINEERS <3 
CHEAP INTERNAL TRANSPORT .. 
THe PyevumatTic GOVERNOR. 
(lustrated) .. .. .. «. 
MAINTENANCE OF CONSTANT PRES- 


Biackeurn Hics Lever WATER 
00| Suppiy 


lll 


101 Locomotive ENGINE-BUILDING IN : 
ll 


IRELAND .. . ‘ 


. 102)| InstirurION OF MECHANICAL 


102| Exoreers.—Excursion 
McLaren's 8-Horse TRAcTION 
103; Ewyore. (Illustrated) .. .. 1 


Jones's Piston RIino SPRING. : 


lll 


SURE IN WATER SERVICE PIPEs. (Illustrated) 13 
(Illustrated) .. .. .. .. 104) Steet Fire-noxes 118 
LETTERS TO THE EpIroR— Tue Parent JOURNAL.. -. 114 
ADHESION OF Screw Biapes.. 106 | ABSTRACTS OF SPECIFICATIONS .. 115 
Fresh WATER FROM A TIDAL Tue Iron, CoaL, AND GENERAL 
Riven .. .. .. .. .. 106) TRADES oF BIRMINGHAM, 
Sream Pumps at Kiceurn .. 106| WOLVERHAMPTON, AND OTHER 
CERTIFICATED ENGINEMEN 106} Dmurnicrs .. .. .2 o« 117 
Lonpon BRIDGE 106 | Norges From LANCASHIRE .. 117 
H.M.S. Mercoury.. 106| Notes FROM THE SHEFFIELD 
Raruway MAtTTers ae 107} _ Disrricr ee gery | 
Nores AND MEMORANDA .. 107| Norges rrom THE NORTH OF 
MISCELLANEA... .. «. 107| _ Enauanp ih? i at -. 118 
LEADING ARTICLES— Norges From ScoTLAND 118 


Tue InstiruTION OF Mrcna- 
1 


NICAL ENGINEERS .. 


ING COUNTIES .. «2 os 





Norges rrom WALES AND ADJOIN- ie 


Toe Carr Hovse Borer PARAGRAPHS — 

en (EERE Midland Institute of Mining 
Tue Lonpon Gas Suprpty .. 110 Engineers .. .. .. -- 100 
Tae Tuse TRADE .. .. .. 110] London Bridge.. .._.. .. 100 

Tue Pustic Bopres anp Con- The Working of the German 
TRACTORS eee Ce Pree | 
New Dock ... .. ». «+ «+ 106 

LiITERATURE— Sewing Machines for Sail- 
Twenty Lessons in Inorganic making .. .. « «. o» 118 





y for 
vere 


tons 


was 


lich 
vith 
ase, 
ery 
2 is 

up 


old 


ver 





Ave. 15, 1879. THE ENGINEER. 119 








ERU?P P'S GO ZB AT (ME PP Ein. 


FROM PHOTOGRAPHS TAKEN ON THE PRACTICE GROUND. 








Fig. 1.—l6my. (71 Tons) GUN MOUNTED UN COASf-CARRIAGE. 


Breech-closer, showing C end of driving screw! I—Loading platform. elevating arc O. 


4 — ed hooking pall shot guide. 
or rammer ley blocks. counterspring on arm L beneath the carriage. inner) of elevating arc. 
Fand @ Tangent and treanboa sights, M—Chilled iron projectile. | QQ Q Qu Hands for walling traversing gear. 


‘-* centimetre (15°75in.) gn, length, 32ft. 10in. | H—Carriage, wrought iron. N—Hand wheel for elevation with train of wheels working on toothed 





THE ARTILLERY EXPERIMENTS AT MEPPEN,. |is 17°32in. in diameter and 61°26in. in length. The bore | ing the work of lifting the shot into the two operations, each 
(From our own Correspondent.) is polygrooved, having ninety grooves with a uniform | requiring onlyabout half the power necessary for the single 

A PROGRAMME of these experiments has already been | twist of 1 in 45 calibres, The breech closes with the | one. Thegun wasworkedeasily byits detachment of fifteen 
reer ye in Tue Encrneer. It was drawn up for four | usual form of Krupp’s sliding wedge, with closing ring | men. Although crusher gauges were employed, and the 
ys’ firing, namely, for August 5th, 6th, 7th, and 8th, | with round bearing face. The breech piece is moved by | firing of a special character, the loading and firing were 
and in accordance with this the experiments began on | means of a rapid “driving screw” until it is nearly home, | easily performed in less than five minutes, the last five 
Tuesday morning, the 5th instant, the order of the pro- | the last Sin. being closed by means of a slow motion | rounds being in fact fired in about twenty-four minutes. 
losely followed. Almost every nation | screw, which obtains a hold against the gun by means of | The charge was entered in four cartridges, each one con- 

was represented in the person of chiefs of departments, | a rotating case or cylinder of interrupted projections, look- | taining about 50 kilogrammes (110 lb.) of prismatic 
and their reception by Herr Krupp was on a princely | ing like an interrupted screw, which turns round so as to | powder, each grain being a hexagon perforated with one 
scale of hospitality. To this I refer further on. obtain a firm hold in the breech for the slow motion | central hole. There were two sizes of pellet, the larger 
No. 1 Experiment.—Trial of 71-ton gun of 40 centi- | screw inside it while driving home the breech piece or | having a hexagon face, whose describing circle had a 
metres (15°75in.) calibre, for general efficiency as to | wedge. The vent is placed axially passing through the | radius of about l*lin., and the smaller hexagon one of 
working easily and quickly, non-liability to accident, or wedge. To prevent a rush of gas to the rear a loose | 0°75in. The depth of each was lin. The specific gravit 


gramme being c 


inconvenience of any kind, as well as for range and | platinum ball is inserted in the vent piece near mouth of | of the powder was 1°75. The form of the 


accuracy. This is the most important matter connected | vent; it is so placed that the tube flash moves it forward, | cartridge was hexagonal. The actual weight of powder in 
with the whole series of experiments, this being at once | and immediately afterwards the flash of the charge | all four was 452lb. There was a disc of calico on the 
the first public trial of a breech-loader of the same class | drives it back, closing the vent for the instant. The gun | centre of the bottom of each cartridge, which was torn off 
i the hinder one after entering in the bore to facilitate 
itude. The question is a double one, involving the | form and construction, closely resembling those in our | ignition. The — were cast iron with chilled 

i form, struck with a radius of two 
diameters—vide Fig. 3. The bodies were turned to a great 


of the gun mounted on its carriage, and traversing plat- | elevating arcs, one on each side of the breech, worked | nicety, limits of error about ,jin. They were sli 
form—in fact in itsfiring position. Fig. 2 gives its form and | by means of a train of wheels on each side of the carri- | conical, tapering off towards the rear. Round the bo 
general dimensions, and Figs. 3 and 4 those of its projec- | age—vide N, Fig. 1. The carriage traverses on three | run two copper rings—vde Fig. 4—the front one giving 
tiles. Its length, 32ft. 9°7in. exceeds that of the Armstrong | concentric racers, the pivot being about 6ft. in front of | an even bearing, the hinder being cut into by the lands 
carriage when run up. Traversing is performed by a/| of rifling, and imparting rotation to the projectile. 

In loading, a guide 
as 485 lb., that of our 80-ton gnn being 425 lb. It is | on achain—RR in Fig. 1. This is effected by nine men | plate forming a tube across the slot was inserted, then 


recorded as having attained 1703ft. initial velocity, | working on handles Q QQ. Slow motion gear is also pro-| the shot was lifted, bearer hooked 7. 
abou t. long, 


ooked on to rings 
The left block was 


circumference, and a calculated penetration of 33bin. of | lowered to the position shown in Fig. 1 to lift a shot on | then unhooked and the charge inserted, disc torn off and 
iron, as compared with the penetrating figure of 623, and | its bearer up to the muzzle. It has a spring attached to | wedge sent nearly home by one man with quick driving 
about 31}in. of penetration belonging to the 80-ton gun | a counter lever beneath the carriage, which is sufficiently | screw, and forced tight by two men with slow-motion 
as fired at Shoebury in 1877. The 71-ton gun is made | strong to make it necessary to employ the same number | screw and lever. The gun was then laid and fired by 

hand, the No. 1 of the detachment firing by hand with 


hoops over the central steel tube. e powder chamber | shot with the springof the crane assisting it.thus distribut- | a friction tube and lanyard standing behind the sheet 


as our own 80-ton gun, and also of any steel gun of such | carriage is made of wrought iron-—vide Fig. 1—in general 


rivalry of steel and wrought iron as a material,andof breech | own service. It has two hydraulic buffers to check | heads, of ogiva 
and muzzle-loading asasystem. Fig.1 gives ageneralview | recoil. The gun is elevated by means of two toothed 


100-ton gun by nearly 2in., and that of the Woolwich E } y - 7 2 
80-ton gun by 6ft. Its maximum firing charge is given | modified formof Cunningham’ssystem of cog wheels acting | Practically there is no windage. 


which, with the shell then fired weighing 1716 lb., has | vided for final adjustment easily worked by one man. The | rammed home with a stout rammer, 
34,490 foot-tons stored up work, a “penetrating figure” | strength of the gun detachmentis inall fifteen men. A lift- | with lines led through single blocks h 
or work per inch circumference of 697'1 lb. per inch | ing crane is fixed on side of carriage—J Fig. 1—which is | fixed in breech of gun—vide Fig. 1. 


of soft steel worked and built up in four successive | of mentoforce the crane down against a spring as to liftthe 








J—Crane, pivotting vertically on pillar hinged horizontally at K with P—Graduated disc, showing quadrant elevation, being set by reverse 
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SEVENTY-FIVE AND FIFTY-ONE TON KRUPP GUNS. 
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Fic. 2.—KRUPP’S 15°75mx. (40 cau.) 71-Ton GUN.—WEIGHT OF GUN WITH WEDGE ABOUT 71 TONS. 


FIG.6 
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Fic. 6.—KRUPP’S lary. (35°5 cu.) 51-ron GUN.—WEIGHT OF GUN WITH WEDGE, 


iron shield, shown in rear of gun in Fig. 1. Before pass- | initial velocity of five rounds measured was 1602ft. per 
ing to the firing, it may be observed with to the | second, the variation in individual rounds was very small, 
working of the gun that everything was quickly and | the extreme difference in velocity being only 2ft. per | 
easily performed. The traversing with an improved form | second. The mean remaining velocity at 2711 yards was 
of the Cunningham chain was very su ul. This | 1423ft. per second. The pressure on the crusher gauges 
system has been rejected in England, some officers think | was 3020 atmospheres (19°1. tons per square inch) the 
at the cost of great complication of wheels; but it is well | recoil was 8'2ft. The practice was very accurate ; the 
to point out two distinct reasons why this chain should |two first shots are always regarded as trial shot and 
work better with this Krupp gun than ourown. The | rejected here ; the last eight made a group of holes—see 
chain was kept well tight and close to the ground in this | diagram No. 1—whose centres fell within a space 
instance, the chain itself being made with a special new 

form of link which enabled it to be ke 















































































pe close along the I T 
rear racer ; but this is introduced only for this gun. The | see 
objections to the ordinary Cunningham chain are chiefly | 75 = Saw, 9. 
that it is liable to be drawn taut at a height a little above | 
Yi %3 “ye 
ly i Up = 
YY, j Yr | to 7 
i Yi, Y / Yyy | — 
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Y Yj | <Sm.1S0 12S; 100 75 so 25 ©O 25 50 75 100 
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Yy } Y DIAGRAM 1. 
Yj 4 YY Group or Hits on TaRGET MADE BY 71-ToN GuN AT 2734 YARDS 
Y Ys ; Yy RANGE. 
1Y | Y | measuring 6ft. horizontally and 18in. vertically. The 
ly YY | shooting therefore was exceptionally accurate, and the | 
1 Y YY | velocity very good. Most officers appeared to think that | 
GZ YY | the use of prismatic powder jinsured greater accuracy 

“4 8 15, n---G | than could be got with our pebble powder. 

Yy LG YY; 51-7'on Gun.—One round was next fired with the 35°5 
iG Yj centimetre—14in.—gun, weighing 51 tons. Fig. 5 shows 
|G YY a view of this gun with the men commencing to load. | 

GZ GY Fig. 6 shows the gun with principal dimensions. The | 
ZY Yy pivot of the traversing platform of this gun had not been | 
Y properly screwed down, and the screws started the first ' 
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round, rendering it necessary to postpone the trial of this 
gun till it might be moved ; consequently the next expe- 
riment was proceeded with, namely, 

11-Inch Howitzer.—A 28 centimetre Howitzer was next | 


\ 





UM YI te tip 





Fic. 3 FIG.4' fired for range and accuracy. This piece was mounted | 

15°75rx. (40 cm.) CHILLED SHELL. Common SHELL. on @ bed wit. trucks on a traversing platform. Fig. 7 | 
Weight of shell, my: 1690°6 — 2 ok pene ise - og a general view of the a and its carriage, and 
Weight of bursting charge Z2ib. .. o- =. 73 Ib. : : * . | 
Weicht of shell, filled cae} ‘ sti, | P'ig._8 the general form and dimensions. It was fired at 


| an elevation of 6,';, range 2036 yards, weight of common 
the ground, and thus trip up men unexpectedly and inter- | shell 47 lb., firing charge 3°97 lb. Seven shots were 
fere with the working, and also that it is difficult to | recorded on a target whose centres formed a group | 
obtain very great nicety in training. With a muzzle- | 4ft. 6in. long and 8ft. 3in. high. 

| | 


loader the ammunition has to be cross the chain; A 10° Centimetre (413in.) Siege Gun, mounted onan 


for every round to reach the muzzle; with Krupp’s | over-bank carriage was next fired for accuracy—for 
in | general dimensions wde Fig. 9. The weight of shell was 


breech-loading guns the crane lifted it from a point in 

rear of the chain, and as a matter of fact the training | 35°27 lb.; firing charge, 9°26 lb.; elevation, 35 deg.; range, 
gear gave all possible degree of accuracy. The axial vent | 9842 yards. The graze on plain fell in aspace measuring 
is open to some objection in my opinion. This gun had | 320 yards longitudinally and 48 yards laterally. The 
a platinum ball in the vent-piece, which is reported by | shooting is, therefore, excellent. e carriage appeared 
some officers not to last sufficiently long for actual ser- | to work well. Then followed the firing of a field gun, 
vice. This ball checks the escape of as long as it is | 9°6 cantimetres (3°78in.) weight of gun, 112 cwt. 34]b. 
in order, but in ordinary cases the rush of gas out of the | Fig. 10 gives general dimensions, weight of carriage and 


vent is sufficient to be rather objectionable. A more | charge. The carriage is made of steel, with steel wheels |’ 


serious fault, however, exists in the fact that the vent is| and bronze nave. I give these now with a view to 
in a position that is more than ordinarily dangerous to | later practice made with them. The shell weighed 
tamper with in the event of a miss-fire. Probably, how- | 26'45lb. The gun trail was buried deep in the sand, so 
ever, some implement might be devised to obviate this | as to prevent recoil ; the firing charge was 5°95 lb.; eleva- 
objection. It will be seen herafter that the firing tubes | tion, 30 deg.; range, 9030 yards. The shots all fell in a 
and ignition of powder charge need a little attention. | rectangle, whose length was 178 yards, and its breadth 
There were new features in the system of working and | 65 am The shooting of these guns was good for high 


loading, such as the hinged lifting crane, which worked | angle firing, and the range was very great for guns of | 


admirably when lowered and hooked on to the next pro- | these calibres.. Lastly was fired the 28 centimetre (11in.) 
jectile before firing the gun. The insertion of the pres- howitzer — vide Figs. 7 and 8, at 28 deg. 36 min. eleva- 
sure-gauge in the gas-check on the wedge face was a very | tion at a canvas structure made of the dimensions of 
complete arrangement. Altogether the working of the | the Inflexible, head up the range, height of sides 
gun was excellent. | 2 metres (6ft. 6°7in.); length, 100 metres (328ft.); breadth, 

Shooting of 71-ton Gun.—The shell weighed 1712°6 Ib., | 25 metres (82ft.). This was fixed with bows at a range of 
average weight, the firing charge 452lb. The mean | 6700metres (7'327 yards). Thehowitzerfiredashell weigh- 





51 TONS. 


ing 216 kilogrammes (476°3 lb.) with a firing charge of 18 
kilogrammes (39°7 lb.). The mean range of the projectiles 
was 7399 yards. The vessel was struck as shown in 
diagram 2. 
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DIAGRAM.2 . 


This concluded the programme:-for Tuesday, August 
5th. The firing of the lighter guns will be seen to be 
excellent. The lateral deviation at high angles is partly 
due to irregular levelling of trunnions in the case of |the 
buried _- 

On Wednesday, Aug. 6th, the first firing took place at 
a target at 2500 metres range (2734 yards) with the 
40 centimetre glng: 71-ton gun, to allow this gun to 
be removed and the 35°5 centimetre gun to. replace. it. 
The projectile was lighter and the firing charge less than 
on the first trial.of this gun, namely, projectile 642'8 kilo- 
grammes (1417°4]b.) instead of 776°7 (1712'6 lb.), and 
the firing. charge 200 kilogrammes (441 Ib.) instead of 
205 (452 lb.). The initial velocity was 5368. metres 
(1761ft.) per. second. -The velocity at 2479 metres: was 
443°8 metres (1456ft.). The pressure in the powder 
chamber was 3021. atmospheres. The recoil was a little 
over 8ft. The shooting was again extraordinarily good. 
The first round was not recorded, being considered a 
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trial shot. The diagram made by the other five shots is 
given herewith—see diagram 3. The average distance 
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TYPES OF KRUPP GUNS AND SHELLS. 
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Fic. 8.—KRUPP’S Lin, (28 cm.) 10-ron HOWITZER.—Weight with wedge, 22,4361b. Fic. 9.—KRUPP’S 4:11. (10°5 cm.) SIEGE AND GARRISON GUN. ~Weigh' 


without gun, 2064 I Fic. 18.—KRUPP'’S 3°431n, (8°7 cm.) GUN.—Weight of gun, with wedge, 24 cwt. 


Ib 1G. 
Fic. 19.—3°431n. (8:7 cm.) COMMON SHELL.—Weight of shell, cmpty, 21°3 lb. ; weight of bursting charge, 0°7 lb. weig! 


FiG.10 





t of carriage with gun, 4401 Ib. ; weight of carriage 
95 Ib. ; Coe pe peer 154 Ib. 
tt of shell, filled, 22 Ib. 



































Fre. 10.—KRUPPS 3°781n. (9°6 cm.) FIELD GUN.—Weight of carriago with gn and accessories, 2569 lb. ; weight of carri: 
accessories, 1155 1b. Fic. 14.—KRUPP’S 5°9rx, (15 cu.) 4-Ton GUN.—Weight of gun, with wedge, 8732 Ib. ; leona 


















e without gun, with accessories, 1171 lb. ; weight of carriage without gun and without 
erance,0. Fic. 15.—5 91n. (15 cm.) STEEL SHELL.—Weight of shell, 


empty, 108°9 Ib. ; 
weight of bursting charge, 3°3 Ib. ; weight of shell filled, 112-2 Ib. Fig. 16.—5°91n. (15 cm.) COMMON SHELL.—Weight of shell, empty, 77 lb. ; weight of bursting charge, 11 Ib. ; weight of shell, Rited, 88 Ib. 


of first was 2584 metres (2826 yards). The gun The 10°5 centimetre siege gun on the overbank carriage | 
was worked well and quickly, except that the first round | already described was next fired for velocity, accuracy, | 
missed fire three times. There are two or three possible | &c. The —— was 2000 metres (2187 yards) ; common 

causes for this. The calico disc was not torn off the last | shell weighed 16 kilogrammes (35'2]b.); firing charge, | 
cartridge. This was rectified by opening the breech at | 4°2 kilogrammes (9°241b.). Initial velocity, 456°6 metres | 
last, — nal the vent piece was also ¢ mp. The friction | (1496ft.); remaining velocity at 1984 metres (2136 yards) | 
tubes are not, in my opinion, good. They are made of | was 327°5 metres (1075ft.). The pressure both by Rod- 

paper, which has long been condemned in England as a| man and crusher gauges was 1960 atmospheres. The | 
tube material, being liable to choke the vent. This might | average distance to first graze was 2032 metres (2222 | 
have affected the action of the vent for the three miss- | yards). The shooting is shown on diagrara 4. 





| 


fires. With the change of the vent piece such an impedi- | 
ment would have been removed. On firing after this, | | 
the tube appeared aguin to have “blown,” as the gun | : | 
paused for ae three or four seconds before the firing | z 
charge exploded. How is this to be accounted for? I | 

think it must be owing to the character of the prism grai 

















employed, not that this is by any means bad. I believe 2 
on the contrary that the good practice made proves that ad 
Herr Krupp is in this matter ahead of us in England. $4 
Surely charges built up like honey-combs of uniform +s | 





prisms, must be more uniform and constant in their 
results than those made of English rough and Pe god : 
pebble powder. It is true t we did not find the 7 
llets pressed in England experimentally very reliable, 
but I think that experience would have overcome the _ 
difficulty. The fault in the case before us is a very 
insignificant one, or rather I should say very easily ro ae 
remedied, either by the adoption of a better tube or of a , 
small priming charge. A more serious matter is the 
long delay that occurs after a miss-fire in any axial vented ates Ps, YARDS 
gun, but more especially in an axial vented breech-loader, DIAGRAM 4 
where it is necessary to pass the arm down a cylindri 
cavity in the axis to reach the tube. As I have already 
said, some implement should be provided to meet this| The 9°6 centimetre (3°78in.) field gun on steel carriage 
difficulty. one it appears, such a state of ——- already described—see Fig. 10—then fired for velocity 
would be intolerable on service—in fact the man’s life | and accuracy. Range, 2000 metres (2187 yards) ; weight 
would have to be risked rather than lose the golden | of common shell, se daginamnts (26°4 lb.); firing charge, 
minutes of the time while such a gun as the 71-ton | 2°7 kil mes (5‘91b.). Initial velocity, 452°5 metres 
Krupp was within range of an enemy. In short, the (148ift); remaining velocity at 1984 metres (2136 yards) 
matter is such that it must and will undoubtedly be | 317°6 metres,(1042ft.). The pressure by Rodman 2100 
rectified. I must not, however, connect this | atmospheres. The average range of first graze of the ten 
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HorizontaL REGISTER. 








The 15°5 centimetre (6*lin.) gun, weight, 649 cwt., 
muzzle pivotting by ball on muzzle in socket in iron 
shield, was next fired. This gun is shown in elevation in 
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Rovunbs 6 To Rounp 10.—Horizontat DiaGRaN. 





Fig. 11, and in plan in Fig. 12. It was described gene- 
rally in THE ENGINEER of Oct. 26th, 1877, but has _ nl 
improved upon since. I then gave it as my opinion 
that this gun had no future; in fact, I condieied it a wild 
conception. I now think the same if heavy guns are 
contemplated. The work done on the gun can only be 
hoped to be absorbed if the mass of shield is great 
in proportion to that of the gun. If Herr Krupp, 
however, contemplates, as I now. think he does, more 
particularly the application of this principle to such a 
case as an advanced fort in the Paris line of defence 
where a great number of guns of ee small 
calibre would be concentrated on > think I may 
have done him an injustice. Suppose that the armour did 
—— destroyed, it might have done admir- 
able work before this process was far advanced, and the 


rence 
piece of detail with the performance of a gun which has | rounds was 2043 metres (2234 yards). The shooting of | =. at an important salient might well be allowed to 
certain] | 


y been an extraordinary achievement in the pro- | the first five rounds is recorded horizontally on diagram 
gress of artillery. 


a small ratio to the mass of the shield. Early 


5, and of the last five rounds vertically on diagram 6, ‘experiments have shown that the ball and socket may 
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have become ae by the impact of very well-directed 
shot. Herr Krupp has therefore made the ball A and 


socket B in Fig. 13 to unscrew. This was carried 
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DIACRAM.5 
Rovunps 1 To 5.—VerticaL DIAGRAM. 


out on the fourth day of the experiments. The fort would 
be covered by the shutter C during the process, so that 
it could be performed without exposing the men. The 
manner of laying is shown in Fig. 11. A man D sits on an 
ordinary riding saddle placed on the chace and lays by long 
sights pointing ymca a small aperture. He may remain 
in his saddle while the gun was fired ; in fact, fire it him- 
self directly the sights are on the point aimed at. One 
officer or mau—generally one of the visitors—nearly 
always sat on the gun while it was fired at these trials 
and felt no bad effects. With regard to the actual 
destructive effect of the firing of the gun on the supporting 
structure, the weight of the piece itself hardly enters into 
the question, as it fits closely at its socket, and the shock 
of discharge acting against the bottom of the bore is 
transmitted longitudinally through the gun to the shield 
which is bedded in massive concrete in the ground an 
well supported everywhere. The plates receiving the 
shock at their salient angle have a tendeney to tighten 
together, not to sever, and it certainly appears as if a 
great number of rounds might be fired before any 
serious injury was done by the work necessarily 
rformed on it when the gun is fired. Herr 
rupp employs very soft iron in his armour, 
believing in its power as compared with hard iron 
and steel, of which more hereafter. The effect of 
the fire of an enemy would be small, unless very large 
guns were employed. Unquestionably for the case I 
contemplate—the defence of a salient in a siege—soft 
armour is the right material, as it resists the continued 
firing of guns of medium power admirably. Were very 
heavy guns brought against it, I should fear that not 
only might the ball and socket themselves become in- 
jured—which could be remedied—but the plate become 
so far distorted that the socket disc would not unscrew, 
and the gun therefore become hopelessly disabled. On 
the whole I believe, although I can hear of no Artillery 
or Engineer officers who have yet approved of this design, 
that it may be found very valuable in the sort of position 
I contemplate. The rate of firing, owing to the absence 
of recoil and the ease with which a gun is worked— 
where there is no running up, and the minimum of 
labour in loading, almost no ramming home, and the man 
sitting on the gun laying and firing without moving from 
his place—would unquestionably make this piece a match 
for a t number brought up against the works it 
defended. It can be traversed through about 60deg. It 
can be worked to Joad and fire a round about every 
25 sec., and its fire is very accurate. The weight of the 
projectile on this occasion was 77 lb.; the charge was 
14°3 lb. The first range was 1500 metres-—1640 yards— 
when the gun made the shooting shown on No. 7 diagram. 
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DIAGRAM 7 


It fired again at 2000 and%3200 metres. I give on 

diagram No, 8 the results at the longest range registered 

horizontally. This concluded the day’s firing. ‘ 
On Aug. 7th the first trial was that of a long 15 centi- 





metre (6'9in.) gun mounted for naval service, with a | 
special oil buffer to check recoil. For general view see | 
Fig. 13. This arrangement has been highly approved of 
in actual service where it has been ‘red. It is better | 


Fic. 11.—SECTION OF MUZZLE-PIVOTTING GUN IN ARMOURED SALIENT FORT. 
A, removable ball piece screwed on to muzzle of gun ; B, eostost dise screwed into shield ; C, shutter; D, “‘ number” laying gun from 


saddle seat 


known abroad than in England. The cylinder is fixed | 
beneath the carriage, moving with it; the piston is a 
disc fixed on a spindle which runs from end to end of 
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DIAGRAM 8 
HorizonTaL Diacram. 
the slide. It contains spring valves, which can be opanes 
or allowed to close at will. On recoil they are forced 
open by the oil till the gun is brought up, when the spring 











closes them. The running up of the gun can be controlled 
completely by touching a handle—A in Fig.—which by 
means of a rod —s up the centre of the spindle or 
shaft, which is hollow as far as the piston, opens the 





Fig. 12.—PLAN OF DITTO. 


on chase. 


valves as far as may be required: This has been found 
very convenient in a rolling vessel. The recoil is but 
slight, which is desirable for a breech-loader. The design 
is naturally compared with one supplied by Elswick to 
the Norwegian navy for muzzle-loaders, where the buffer 
is also made to do the work of a hydraulic pump and 
carry the gun back sufficiently far for muzzle-loading, 


| which also acts admirably. The breech-loader has the 


advantage of not requiring such a provision. This espe- 
cially tells with a gun of such great length as this (wde 
Fig. 14), The chilled and common shell weighed 
51 kilogrammes (112°2 lb.) and 40 kilogrammes (88 lb.) 
respectively. For chilled and common shell see Figs. 15 
and 16, e length of the powder chamber was 28’6in. ; 
weight of charge, 33lb. Thus fired the common shell 
had the great initial velocity of 559°35 metres (1835ft.) 
pressure, 2496 atmospheres by Rodman, 2462 by crusher 
gauge ; recoil, 4}ft. The velocity at 1979 metres (2162 
ye S) was 395°8 metres (1299ft.) The shooting was 
rdly so good as that of some of the other guns. 
Practice was next made at a battery at 2000 metres (2187 
yards) range with the 21 centimetre (8°27in.) howitzer 
and 15 centimetre (5‘9in.) mortar. he battery was 
placed with its crest on a line making an angle of about 
45 deg. with the line of fire ; vide diagram No. 9 for plan 
of battery, sboming effects of fire on it. It contained 
three fiel and one siege firing on an overbank 
carriage, detachments Sain plened or breech-loadin, 
guns, and were, therefore, further from the p t, ani 
more exposed to such a fire as was brought to on 
them than would have been the case in a battery of 
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SHIELDS AT MEPPIN—RESULTS OF FIRING. 











CHELLED PLATE TARGET IN CELL, 


muzzle-loading guns. Common live shell with percussion 
fuses only were fired from both howitzer and mortar. 
I cannot quite identify my records with the range 
reports, perhaps from a little confusion as to the number 
of each round. I think that the general effects are 
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Diacram No. 9.—Plan of Sunken Battery, showing effects of fire—thir- 
teen rounds from 8-26in, howitaer, and thirteen rounds fron 5'9in, 
mortar. 


most easily seen on the rough plan I made on the spot, 
but this must not be heen as either complete or accu- 
rate. It gives a sufficient idea of the effect of the fire 
on the actual battery. All the dummy men were blown 
down at the right-hand and second gun, and at the third 

un except one. The fourth detachment was untouched, 

evertheless, judging from the state of the wood 
dummies, which were thin flat wooden rectangular 
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KRUPP WROUGHT IRON HAMMERED) PLATE MOUNTED IN E 


shells in preference to fuses, whose unsuitability—if they 
were actually good, which I doubt—contrasts so 
strongly with the great refinement of accuracy shown in 
other matters. The range party were provided with 
tubes and reflectors to enable the results to be seen by 
those standing inside the splinter proof, and with a tele- 
phone to give instructions down to the gun and receive 
information as to future firing. In the afternoon practice 
was made with a 24 centimetre (9°4in.) gun, throwing a 
steel shell weighing 160 kilogrammes (352 Ib.), and 
common weighing 136 kilogrammes (299 lb.), with a 
firing charge of 7°5 kilogrammes (16°5 lb.). The initial 
velocity with these projectiles was 5766 metres 
(1892ft.) and 606°9 metres (1991ft.) respectively, the 
ressures were between 2780 and 2785 atmospheres by 
man and 2550 and 2565 atmospheres by crusher 
gauge. At 1979 metres (2164 yards) the remaining 
velocity was about 1530ft. The shooting was good. 
This finished the third days’ practice. _ 
On August 8th, the day began with the firing of 
rhaps the most gy gun a brought forward—zde 
Fig. 17 for general view, and Fig. 18 for general dimen- 
sions. It wilk be seen that this gun possessed the 


following charaetersties fica:—({1) Great length ; (2) it had 
| a powder chamber near 


ly twice the diameter of the bore; 
@ it was mounted on a pivot in a fixed bed preventing 

recoil. Calibre of gun, 8°7 centimetres (3°4in.); 
diameter of powder chamber 15 centimetres (5'9in.). Two 
kinds of common shell were fired for velocity and 
accuracy at 2000 metres, long ones—about 12°5in. long— 

short ones—about 9°5in. long—vide Fig. 19—the 
former weighed 10 kilogrammes (22 lb.) the latter, 68 
kilogrammes (15 Ib.). e firing charge was 35 kilo- 
grammes (7°7 lb.) with this the initial velocities were 
557°5 metres (1829ft.) and 639°6 metres (2098ft.) 
respectively. $ 1979 metres (2164 yards) the last 
mentioned extraordinary velocity had diminished to 
409°7 metres (1613ft.), The pressures by Rodman’s gauge 
were 1765, 1540 atmospheres respectively. This piece 
remained so steady during firing, that small pieces of 
money placed out of curiosity by officers on the gun at 


various places, were not dislodged except at the muzzle. | 


a Dutch naval officer displayed sufficient 
confidence in the gun to mount on it and remain seated 
while it was fired without any bad effects as far as we 
know. The powder was placed in a loose bag with 
longitudinal folds, which was adjusted by hand easily in 
the chamber, the service of the gun being quick and 
good. ‘This gun is specially recommended for naval 
service, for small boats, by Herr Krupp. Its performance 
was unquestionably extraordinary, but it would need a 


targets, six of which only received actual injury, the | prolonged trial to test the durability of the pivot. 


rest being merely knocked down by gas, I question 
if more than perhaps seven men similarly placed would 
have been killed or wounded, and had they been placed 
as for muzzle-loaders, probably only about three, The 
fuses were abominable, only thirteen shells out of the 
twenty-six bursting. The practice was very good, the 
line especially so. Fuses and tubes are no speciality of 
Herr Krupp’s ; he purchases them, he does not manufac- 
ture them. think them so bad that it almost raises 
the suggestion that good ones are scarcely known at 
Meppen. It is a pity to see such beautiful matériel used 
in connection with such bad laboratory stores. No doubt 
the fuses were made for less sensitive work, but in my 
opinion they were not sensitive enough for any work. 
and I should recommend Herr Krupp to use blind 





The 35°5 centimetre (13°97m.) gun weighing 52,000 
kilogrammes (51 tons) having now been mounted in the 
position previously occupied by the 40 centimetre gun, 
was how he working of the gun was very good, 
and rate of firing rapid. The carriage had not all the 
impyorernente embodied in th = Oe : 

n—for examp ifting crane an 
cial chain for Gu i gear ; but unquestionably 
the difference in size told pkibly. The chain of the 
Cunningham r rose iuches from the ground 
— Le aut not interfere a the Poe aint of = 

e en use, owing to the gun being a breech- 
a no ph. had to cross this chain. The behaviour of 
the gun was a close copy of that of the 40 centimetre 
gun, including the misfire of an occasional tube, perhaps 
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only one during the practice. The range was 2500 metres 
(2735 yards); weight of chilled shell, 525 kiiogrammes 
(1155 Ib.); common shell, 444 kilogrammes (976°8 lb.); 
firing charge, 115 kilogrammes—253 |b. prismatic powder 
with five channels in each pellet. Up to the present 
| time I have not received the register of pressures and 
velocities, or diagram of the target. I saw the duplicate 
of the latter, however, which was very good. 
A second—No. 2—long-boat gun, of 8°7 centimetres 
(3°4in.) calibre—see Fig. 20—was now fired. This also 
pivotted on a fixed bed, but provision was made for 
_ slight recoil by an air chamber and piston, fixed below 
B in Fig., which brought the gun back nearly to its 
firing position after recoil.. This gun had not an enlarged 
powder chamber; in other respects it resembled generally 
the No. 1 gun of the same calibre. I have not yet 
received the range reports and diagrams, but the shoot- 
ing was apparently good, and the gun worked easily. 
The device was certainly ingenious, but did not appear 
to me to be good practically. ‘I'he resistance to recoil 
must have been a great distance below the axis of the 
piece. This is not shown in Fig. A is the elevating arc. 
| Firing now took place against two plated structures 
built in earth recesses, 150 metres, at 164 yards range, 
designed to illustrate the comparative behaviour of 
chilled iron armour and soft hammered iron plates of 
| considerably less thickness. These are shown in Figs. 21 
and 22 respectively. They were fired at by the 15°5 centi- 
metre (6lin.) gun, seven rounds being firedateach structure, 
three of chilled shell—not deeply chilled—and, lastly, four 
| of steel shell. As might have been expected, the chilled 
, shield showed butlittle effect at first, but cracked underthe 
| finishing blows of the steel projectiles. Cracks B, C, D, 
| E, and F, in Fig. 21, appeared to extend through the 
|mass. Ais a splash of metal—a set up point, perhaps. 
| The wrought iron was of excellent quality, and showed 
| in a marked degree the properties of this material, which 
' yields locally, the shot cutting and scooping it out easily 
to a certain depth, but which does not transmit the shock 
| through its mass, so that it is admirably suited to resist 
| the effect of continuous firing. 

Chilled metal employed in this way would have com- 
pared most favourably with soft wrought iron if a single 
shot enormously overmatching both targets had been fired 
at them, when the wrought iron would have been pene- 
trated, and the chilled metal, which would undoubtedly 
have been split to pieces, might have stopped the shot in 
the act of transmitting its on through its mass. Pro- 
longed firing with this gun would have rapidly 
destroyed the chilled shield, and would have probably 
failed to injure the wrought iron shield seriously. This 
firing was instructive, as illustrating the behaviour 
of chilled and wrought iron in certain relative bulks, 
but I have purposely refrained from connecting 
the name of Herr Griison with a shield which he neither 
designed nor executed, and in all probability would 
refuse to father. 

Two rounds were next fired from a 24 centimetre 
| (9°45in.) gun at some armour-plates made at Dillingen. 

he front plate was nearly 12in. thick, area 4800 by 

1150. millimetres (15ft. 9in. by 3ft. 8in.). The rear plate 
| was 8in. thick, area 5300 by 1650 millimetres (17ft. 4in. 
by 5ft. 4in.). There was a thin layer of wood about 3in. 
| to 4in. thick between these plates. Steel projectiles 
| ogival heads, 2 diameters radius, were fired, range 150 
metres (164 yards). Not having yet received the actual 
| firing reports of the day, I take velocity and weight 
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of shot and charge from the printed tables for this gun, 
to estimate the approximate power of the gun. 

Taking the weight of the steel projectiles 158 kilo- 
grammes (348 lb.) the striking velocity at 595 metres 
(1952ft.) which is probably a high estimate, the work 
stored up is 9191 foot-tons, the penetrating figure or 
number of foot-tons per inch circumference is 309°6, and 
the penetration into solid wrought iron 20°18in. As this 
is rather a high estimate for the velocity, judging from 
the tables, it may be said that 20in. of plate was just 
about a match for the gun at 164 yards range. Perhaps 
as it was in two plates the shots ought to get ieseah. 
The effect of each round is shown in Figs. 23 and 24, 
front and back of plate respectively. Both the steel 
projectiles passed through the target intact and went on, 
the first for 3300 metres (3615 yards) and the second for 
probably about the same distance. Both were recovered 
and closely resemble Whitworth’s recovered shot, that is 
to say, there is hardly any trace of any work done on 
them. It will be seen especially from Fig. 24 that the 

lates were not very “= ay they were badly rolled, and 
came laminated under impact, showing cinder between 
the layers. At B moulders were off to the depth of 5in., 
and at C to 5}in. The projectile had made an opening 
large enough to pass through by bending back the tongues 
made by the star fracture formed on impact. It was not 
necessary to cut these corners through as in really well 
rolled plates. I learn that the plate contains a certain 
amount of phosphorus. This, however, does not materi- 
ally affect the question. Krupp has produced a 9°45in. 
gun which has driven its projectile through the amazing 
thickness of 20in. in two plates. This would have 
occurred with plates of the best quality, as the shot had 
plenty of work to spare. Further, the shot have both 
held so well together, and retained their form so com- 
pletely, that to all appearance they are capable of doing 
the same work again. Firing was discontinued, the plates 
being broken across. 

These experiments have involved so much, and have 
been so striking in their character, that it is difficult to 
sum up the principal features. They may perhaps be 
said to be as follows :—Complete success in the working 
out of a 71-ton breech-loading gun of very great power ; 
the attainment of extraordinary initial velocities by the 
use of exceptionally large charges of powder and great 
length of bore ; great accuracy of fire, probably due to 
careful working out of the question of uniformity in size 
of grain and in density, &c., of powder ; good and simple 
working gear for carriages and traversing platforms for 
land and sea service; new and ingenious devices for 
muzzle-pivotting and prevention of recoil ; very complete 
arrangements for conducting artillery experiments, such 
as the use of the telephone, reflectors, and the immediate 
printing of reports and diagrams. 

1 have referred at the commencement of my report to 
the large assemblage of guests aeedicdse | by Herr 
Krupp. I believe the number of officers representing 
various nations was about 150. This comprised the 
official artillery authorities from Germany, Saxony, 
Wurtemburg, icon. Denmark, England, Holland, 
Sweden, Norway, Switzerland, Austria, Italy, Spain, 
Portugal, Russia, Roumania, Servia, Turkey, China, and 
Japan. The arrangements for the reception of the guests 
were wonderfully complete. Special trains were provided 
to convey them from Munster to Meppen and back daily. 
If I am unable to do justice to Herr Krupp’s hospitality, 
as well as to describe the practice-ground, or much more 
the works at Essen which all visitors were invited to 
inspect under the specially favourable conditions of stay- 
ing at Herr Krupp’s own mansion, it is because the artil- 
lery experiments themselves were of such a character as 
to demand my entire attention. 








OLDHAM ScHoot oF Science anp Art.—Two Whitworth 
scholarships have just been awarded to students of this school, 
making a total of nine since 1870, George Harrison is placed 
second on the list of successful candidates, and has gained the 
highest number of marks for science subjects in the theoretical 
section. John W. Geddes is fifth on the list of the eight scholar- 
ships granted this year, and second in the theoretical examination. 
These scholarships are of two kinds: (a) of the value of £125 a 
year, or total £375, being tenable for three years; or (b) £200 in 
one sum. Successful candidates have the option of selecting 
which or prefer. In the competition between the 1877 scholars 
for the itworth scholarship prizes, Fred. Ogden has carried off 
the second prize, value £60; of the 1878 scholars, Joseph E. 
Needham has won the first prize of £100, in addition to the £100 
per annum for the scholarship. These students are attending 
classes at the Owen’s College, Manchester. The scholarships and 
prizes of Messrs. Ogden and Needham are of the minimum value 
of £300, with the possible aggregate gain of £800 during the three 
years’ tenure. Oldham still stands at the head of the list, having 
nine scholarships ; Manchester, seven; London and Crewe, six 
each ; Wolverton, four; Liverpool and Glasgow, three each. 

A Bic Ferry-Boat.—Work upon the Central Pacific Con- 
pany’s new monster ferry-boat, the Solano, now building at West 
Oakland, has been pushed ahead so rapidly that it will soon be 
ready for launching. She is much longer even than the City of 
Peking, and has a greater width of beam than any vessel afloat. 
Her measurements are as follows :—Length, 424ft.; height of 
sides in centre, 18ft. 5in.; height at ends, 15tt. 10in.; width over 
guards, 116ft. The Solano will have two vertical Leam engines 
of 60in. diameter and 11ft. stroke, built by Harlan and Hollings- 
worth, Philadelphia. The wheels are 30ft. in diameter, with 
buckets having a face of 17ft. Eight steel boilers, each 28ft. in 
length, will be provided, and will be made in pairs, with a smoke- 
stack to each pair. Four Pratt trusses give a longitudinal stiff- 
ness and connect the deck and bottom of the boat in true bridge 
style. She is a double-ender, and has four rudders at each end, 
worked by a hydraulic steering apparatus operated by an inde- 
pendent steam pump. By this improved method of steering, she 
can be handled by one man where ordinarily three would be re- 
quired. The engines work independently, each moving one 
wheel, which will revolve independently of the other. The boilers 
are onthe deck. Four tracks will be placed upon her decks, which 
will accommodate forty-eight freight cars or twenty-four passen- 
ger coaches. Her slips will be provided with aprons 100ft. in 
length, which will admit of cars being taken aboard without 
uncoupling from the engine. The Solano is intended to run 
between Martinez and Benicia, where slips are being built for 
her. By this route the distance between this city and Sacramento 
will be but eighty-five miles, instead of 140 miles vid Livermore 
and 151 vid San Pablo.—San Francisco Evening Post, July 1st. 
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THE accompanying woodcut illustrates what the makers 
call the Eudromon, a vehicle fitted with a continuous self- 
laying and self-adjusting tramway, on the a of 
Boydell’s railway, but differently carried out. The tramway 
is composed of plates of hard wood, faced and strengthened 
with iron plates, and attached to two parallel endless chains, 
which pass round revolving guide-wheels at the extremities of 
the vehicle, and both over and under its wheels of the same. 
A line of rails is thus secured in a portable form. A 
vehicle fitted as shown runs very lightly, and it is stated that 
a light four-wheeled van fitted and loaded up to a ton weight 
may be drawn by one man. Over very heavy or ploughed 
land the gain is probably proportionately greater than thus 
illustrated, and it is for use over fields, meadows, and soft 
roads that it should be most useful. Freedom is given to the 
chains and tram plates, so that the vehicle will move in any 
curve, either forward or backward, and will freely turn sharp 
corners. 

The first two vehicles constructed under this patent were 
shown at Kilburn. They are: No. 1, a farm wagon, illus- 
trated capable of carrying from seven to eight tons; and 
No. 2, a very small four-wheeled open van, for goods or 
passengers, suitable for high speed. 

The exhibitor, Mr. W. C. Pellatt, 21, Red Lion-street, 
Clerkenwell, intends to make arrangements for applying the 
system to tram-cars, but we do not think that it will be found 
to answer for this purpose. 








THE PULSOMETER COMPANY'S ROTARY 


CLEARING FILTER. 

Tue Pulsometer Engineering Company, of Queen Victoria- 
street, exhibited in action at Kilburn a rotary cleaning filter, 
of which we give an illustration. It consists of a perforated 
iron drum or cage AA, in which is placed the filter- 
ing material BB. This cage is carried on a hollow 
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perforated spindle CC, passing at its lower end through a 
gland D, and bearing on a toe E contained within a box F. 


The drum is placed within a circular iron tank QQ, the cover 





of which is provided with a gland H, through which the 
upper part of the — C passes ; on C is placed a driving 
pulley I, a spur-wheel or small engine as may be desired. 
K is the inlet for water to be filtered; B is the outlet for 
filtered water, and it is also the inlet for cleaning water; M 
is the wash out. 

In working, the drum remains stationary, the water 
to be filtered is pumped into the tank and, passing 
through the filtering material leaving all matters in sus- 
pension behind, finds an exit by the hollow spindle and the 
outlet to a tank overhead, when the filtering material becomes 
choked, the time of which, of course, varies according to the 
impurity of the liquid acted on, the supply is stopped, the 
wash-out is opened, and the cage rapidly rotated, at the same 
time a reverse current of clean water passing through the 
filtering material outwards, and thus the mud and dirt arrested 
previously in the filter is thrown out, and passes away through 
the wash-out. The filter is the invention of Mr. E. Perrett, 
Westminster. The filter exhibited, 3ft. diameter and 3ft. 
high, is said to be able to cleanse fit for manufacturing or 
similar purposes 1000 to 3000 gallons of dirty water per hour 
according to the amount of matters held in suspension and 
the purity of the effluent required, the cleaning of the filter 
requiring to be effected but once or twice a day, and occupying 
but a few minutes. 





A Lon¢ Om Pire.—At four o’clock in theafternoon of May 28th, 
the large pump of the Tide Water Oil Pipe Company was set in 
motion at Corryville, U.S., and the first oil entered the pipe and 
started toward Williamsport, reaching the latter place about 
7.10 p.m. on June 4th, one hundred and forty-seven hours and 
ten minutes after leaving Corryville. The quantity required to 
fill the pipe was 20,000 barrels. This is the first 6in. pipe line of 
any considerable length ever constructed. The line is 100 miles 
long. ‘There are but two pumping stations, one at Corryville, 
and the other 224 miles from this place. The highest elevation, 
1200ft., is reached about 31 miles east of Corryville and from this 
point the oil reaches Williamsport by gravity. The estimated 
cost of the line is between 700,000 dols. and 800,000 dols. 
The weight of pipe used is 5000 tons. The minimum 
capacity of the line is 6000 barrels daily, which can, according to 
Stowell’s Reporter, be increased under pressure to 10,000 barrels. 
One of the watchmen on duty, during the filling of the pipe, 
gives an interesting account of what he saw. e line crosses 

iner’s Run, or its head-waters, at a place called McClure’s 
Springs. Here there isa hollow. From this place, for some six 
miles, there is a gradual rise ; this the oil had to climb after pass- 
ing the hollow at the spring. ‘‘I was told,” said Ward to the 
watchman, ‘‘ to watch well this hollow, as the oil had ascended 
the Kettle Creek Mountain, and was coming. I repaired 
to the hollow and lay some hours there, when I heard a sound 
like a heavy wind, and presently heard the oil gurgling past. I 
waited some time. There was no leakage, and all seemed perfect. 
I thought that the pipe line was a success for sure, and so left 
my position and passed along to see if it was all right ahead. 
I had gone some two miles when I received a despatch to watch 

well the hollow and not to leave it for some time, so I hastened 
back. Imagine my astonishment when I saw the place I had left 
such a short time before so tame now hissing at ten thou- 
sand points. Jets of oil were flying twenty feet high and 

hundreds of barrels flowing down Hiner’s run never to see a 

market. I thought the pipe was gone up, sure. At first I was 

afraid to approach it, but soon grew valiant, and with caulking 
chisel I set to work to stop the leak, I made poor headway. It 
was a dark night, and I dared have no light. I had taken off 
my coat, the whizzing oil carried away my hat, and I very soon 
became thoroughly drenched with oil. My pockets and my 
hair and eyes were full, and if I was not then an oil 
man I would like to know what constitutes one. I at 
length grew sick, ani supposed I would have to give up 
and all would be lost, when aie at once the whizzing stopped, an 

instead of an out-pressure, I could hear an in-drawing—a suction 
of air. I now realised the fact that the oil had all this time been 
climbing the up-grade to Mr. Holding’s but was now on the 
descent for Pine Bottom Run. This caused a suction and relieved 

the hollow at the springs. I again waited some time when I 

received a despatch to hasten to Haneyville, that the Ripe was 

bursting. I procured a horse and went with all speed. When I 

arrived the people there were greatly excited. The pipe was 

throbbing and whizzing at every pore. McClure Springs was no- 
where. e oil was spouting from the pipe for miles. I made no 
attempt to caulk. I knew from experience at McClure’s Springs 
that the oil had reached and was climbing the high mountain 
below Pine Creek, but the — was so great that I feared 
every moment the pipes would burst. Here was a a 
which human power was of no avail, hence we only s' and 
looked on, when suddenly, as quick as thought, all commotion 
ceased, excepting a sucking in of air, and I heard the oil pass 
| rapidly along the pipe, and knew it had crossed over the moun- 
| tain and was s ing its way to Williamsport, with no more 
| mountains to climb, and that the oil line was an established fact.” 
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EIGHT-HORSE POWER TRACTION ENGINE. 
MESSRS. BARROWS AND STEWART, BANBURY, ENGINEERS. 





FRONT ELEVATION 


Tue above figures complete our illustration of the 8-horse 
power traction engine, of which we gave a side elevation in 
our last impression, and to which we referred in our impres- 
sion of July 4th. The engine has a cylinder 9}in. diameter and 
13in. stroke, cast of hard metal, and the same casting also com- 
prises valve chest and steam jacket. The stop valve is placed in 
one end of steam chest and the throttle valve immediately 
above it, both being easy of access from the front of boiler. 
One safety valve is placed on top of cylinder and a lock-u 
valve at chimney end of boiler. The crank shaft is hamme 
scrap iron, 3in, in diameter, the bearings being fixed in 
wrought iron brackets. Fly-wheel and reversing handle are 
both on left-hand side of foot-plate, the starting handle 
being placed in the centre. The latter may be fixed when the 
driver desires to leave the engine, thereby rendering it safe. 
The ordinary feed-pump is supplemented by an injector, 
capable of supplying the boiler quickly, and a water lift for 
supplying the tank when travelling. The boiler, 9ft. Jin. in 
length by 2ft. Sin. diameter, is of Staffordshire plates double 
rivetted in the longitudinal seams. The fire-box is of Bow- 
ling plates. Its external dimensions are 3ft. din, by 2ft. 9in., 
internal box 2ft. 9in. by 2ft. 2jin. Each boiler is tested with 
water to double its working pressure. The main travelling 
wheels are nice in appearance, somewhat novel in construc- 
tion, and are among the best we have seen; they are of 
wrought iron, very strong, 5ft. 4in, diameter, by lft, 2in. face, 
and are provided with the necessary spuds for use in bad 
travelling. The spokes or sides of the wheels are cut out of 
thick — 3 front wheels, 3ft. 4in. by 8in. Only lala oo 
18 employed, namely, three and a-half miles per hour, and the 
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makers have some good reasons for thus simplifying the gear- 
ing. In many districts only one speed is used with any engine, 
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t least onl t of wh i , and that for the | 
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higher speeds, slight differences being had by the regulator. 


SECTIONAL END VIEW 















William F. How, theoretical marks, 1048 ; practical marks, 519; 


| fifth prize, £30. Alfred D. Ottewell, theoretical marks, 1041 ; 


The countershaft is 3y,in. diameter, and the pinions are of | 


crucible steel. A drum and wire rope are attached to the 
main axle for hauling purposes or pulling the engine itself out 
of difficult sitnations. e pinion for the winding drum is on 
the countershaft, so that the clutch and lever that operates 
the travelling pinion also works the pinion into the drum. 
The driving and steering apparatus is all controlled from the 
foot-plate. The tender carries about 5 cwt. of coals and 120 
lons of water, and to it is fixed a powerful brake. We 
ave already said that the engine here illustrated possesses 
features of some novelty, and is worthy of attention. 








Tue WuitwortH ScHoLarsHips.—The following is the 
result of the Whitworth Scholarship examination :—1. Schoiars 
appointed in 1876.—Henry 8. H. Shaw, theoretical marks, 
1672; practical mar 877; first prize, £100. Jerdan 
Nichols, theoretical marks, 1504; practical marks, 555 ; second 
prize, £60. Robert Greenhalgh, theoretical marks, 1071; 
practical marks, 837; third prize, £50. Daniel A. Quiggin, 
theoretical marks, 970 ; practical marks, 409 ; fourth prize, £40. 
2. Scholars appointed in 1877.—William I. Last, theoretical 
marks, 1886; practical marks, 952; first prize, £100. red 
Ogden, theoretical marks, 2085 AD gg oo marks, 411 ; second 
prize, £60. William 8. M‘Kenzie, theoretical marks, 1507 ; 
practical marks, 737; third prize, £50. David A. Low, theo- 
retical marks, 1405; practical marks, 692; fourth prize, £40. 





practical marks, 293 ; sixth prize, £20. 3. Scholars appvinted in 


marks, 405; first prize, £100. William Groves, theoretical 
marks, 1454; practical marks, 672; second prize, £60. Thomas 
Mather, theoretical marks, 1239; practical marks, 626; third 
prize, £50. Thomas Duckworth, theoretical marks, 11894; prac- 
tical marks, 662; fourth prize, £40. ag H. Kingdon, 
theoretical marks, 881; practical marks, 865; fifth prize, £30. 
William H. Tozer, theoretical marks, 933; practical marks, 549 ; 
sixth prize, £20. 4. Final competition of scholars appointed in 
1876.—Henry S. H. Shaw, marks obtained, 1877, 1754; 1878, 
2189; 1879, 2549; first prize, £200. Jerdan Nichols, marks 
obtained, 1877, 1690 ; 1878, 1687 ; 1879, 2059 ; second prize, £100. 
The following is the list of candidates successful in the competi- 
tion for the Whitworth Scholarships, 1879 :—John — 
20, occupation, engineer, Manchester, theoretical marks, : 
practical marks, 1057 ; total, 1990. George Harrison, age 20, 
millwright, Oldham, theoretical marks, 1489; practical marks, 
425 ; total, 1914. Edward Shaw, age 19, engineer apprentice, 
Bristol, theoretical marks, 980; practical marks, 844; total, 
1824. John A. Simpson, age 21, engineer, Birkenhead, theo- 
retical marks, 829; practical marks, 773; total, 1602. John W. 
Geddes, age 20, mechanic, Oldham, theoretical marks, 1464 ; 
practical marks, 84; total, 1548. Sydney J. Harris, age 21, 
engine fitter, Crewe, theoretical marks, 1386 ; practical marks, —* 
Wh caer in practical workmanship, according to § 13 of the 

bitworth Scholarshi ecepaseey but obtained no marks) ; 
total, 1286. Thomas E, Sackfield, age 20, mechanic, Carew, 
theoretical marks, 9164; practical marks, 442 ; total, 13514. John 


A. Brodie, age 20, engineer apprentice: Liverpool theoretical 
marks, 688 ; practical marks, 656 ; total, 1344, . 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibli ‘wes pint 
correspondents. 





of our 





CONTRACT SPECIFICATIONS. 


Srr,—Attention has frequently been drawn in your columns to 
the strange forms assumed by some of the specifications for engi- 
neering work put forth in the name of public bodies with invita- 
tions for tenders. I venture to enclose one of these documents 
recently issued, which will be found almost a masterpiece in this 
style of composition. In the subject-matter of the specification, 
in the first place, there is much food for contemplation to the 
thoughtful mind. Engineers are invited to tender not only for a 
rew Cornish boiler and certain new machinery, but also to “‘ take 
down two present steam engines, repair where required and fit 
with new bearings, and, if necessary, re-bore the coltaien a,” &c. 
Further, to “‘ take up present pumping apparatus and thoroughly 
— and any part that requires it to be renewed,” &c. 
“Examine spur wheel, &c. . . . and all other parts, and if 
necessary replace with new,” &c. The engineers to be respon- 
sible for the proper working of the whole for twelve months after 
completion. 

Engineers will urderstand how peculiarly easy it must be to 
bind themselves to an accurate price for such work when they 
observe that the only previous examination possible is while the 
machinery is in man & for the machinery “‘is not at any time to 
be thrown out of use. "The mew machines, &c., will have to be 
fixed and in use before the present ones are disturbed.” Experi- 
enced engineers might, however, feel sufficient eonfidence in their 
judgment, formed on such examination as they can make while 
the machinery is working, to enable them to risk a price; but 
their troubles are not likely te end here, for now come into force 
some of the clauses which jally distinguish this document. 
“Tf after completion it is, mm the opinion of the architects, 
desirable for the more ect action of the apparatus that 
any addition or alteration should be made to any part, then 
such alteration or addition shall be made at the contractors’ 
expense!” So far so good, but at least the contractor (the engi- 
neer) will have some check on 54 unreasonable demands on the 
part of “the architects?” Nota bit of it. ‘“‘ Any disputes that 
may arise during the progress of the works are to be settled by 
the architects, and their decision is to be followed and binding on 
all parties concerned !” 

Do “architects ” draw such specifications by way of an ingeni- 
ous joke, to see whether engineers take the trouble of reading 
them through before tendering? or do they really imagine that 
firms of good standing will be docile enough to place themselves, 
bound hand and foot, at the mercy of unknown gentlemen whose 
position in their own profession may be most eminent, and whose 
character is doubtless above suspicion, but who do not claim to 
have the most elementary knowledge of the trade or profession 
now in question; and who, with the best intentions may easily 
commit the most strange injustice to ‘‘all parties concerned,” 
from their unavoidable ignorance of matters on which they 
aspire to sole judges ?—judges with an authority above any 
tribunal in the country except, perhaps, the House of Lords ; for 
the unfortunate contractor who had once signed such an agree- 
ment would find that no court could give him any remedy. 

If architects themselves cannot see the strange anomalies they 
are perpetrating, surely the distinguished bodies in whose names 
they invite tenders should take same pains to make sure that the 
specifications are so drawn as to make it possible for responsible 
firms to tender. Whether any firm was bold enough to run the 
risk of tendering in the present case, I know not, for I am obliged 
to subscribe myself One Wao Dectinep 10 TENDER. 





PRESSURE REDUCING VALVES, 

Str,—I have read with much interest the paper on a pressure 
reducing valve or governor, which was brought before the Insti- 
tution of Mechanical Engineers by Mr. Alley, at the late 
meeting in Glasgow, and illustrated in your issue of the 8th inst. 

The governor was stated to be the invention of Mr. Wm. 
Foulis, of the Gas Works, Glasgow, and on referring to his 
specification, I find the date of his application to be the 5th July, 
1878, No. 2683. Mr. Alley says in his paper: ‘‘The special 
feature in the regulator about to be rem is that even the 
largest valves may be worked by a few pounds, or by a head of 
water of a few feet ;” also “‘ From the underside of the piston a 
small pipe communicates with an apparatus by which the pressure 
of water under the piston may be varied as desired.” Now theseare 
the special features of the watergovernor or reducing valve patented 
by me, the date of the patent being 23rd February, 1878, No. 
775, being nearly six months previous to the date of Mr. Foulis’s. 
In the meantime, to prevent mistakes, I think it right that 
Mr. Alley and all readers of your influential and widely circulated 
journal should know this. D. Bruce PEeesues. 

Tay Works, Edinburgh, 

August 13th. 








INSTITUTION OF MECHANICAL ENGINEERS. 
THE GLASGOW MEETING. 


WE extract the following, which contains much of interest to 
our readers, from the Glasgow Herald of the 5th inst. :— 


“‘ A few facts, in the shape of a historical sketch, may not be 
out of place on the occasion of the third visit of the Institution of 
Mechanical Engineers to this city, the first sitting of which is to 
take place to-day in the Corporation Galleries, where the dis- 
tinguished visitors are to be welcomed on behalf of the city by 
the Lord Provost and magistrates. With the exception of the 
British Association for the Advancement of Science, there is no 
organisation claiming to have a national character whose special 
departments of investigation interest a greater number of persons 
than that society whose members are in a sense to be the guests 
of the city for the present week. We are peculiarly a people 
devoted to the arts of construction in iron, and up til within a 
comparatively short period it would have been practically im- 
see seh such an organisation as the Institution of Mechanical 

ers to have had a similarly successful existence in any 
other civilised nation. As workers in iron we have never been 
equalled, either as to the extent to which we have extracted that 
metal from its ores or employed it in mechanism and in other 
constructive operations, nor have we been surpassed in the quality 
of the goods made from it ; and it is questionable if, even in this 
country, such an institution could yet have been called success- 
fully into being had not Cort already invented the of 
dling, James Beaumont Neilson that of the hot- last, and 
ge and Robert Stephenson and their contemporaries devised 
| me “ a = aewmwee | the a engine, and laid the 
‘01 on of our extraordinary network of railways througho 
the length and breadth of the land. i ‘ 
4 om a of Mechanical Enginee 
peculiarly ritish origin, growth, and devel ent, dates 
back to the month of January, 1847, so that it — in the 
thirty-third year of its existence ; and, in so far as it is devoted to 
the consideration of technical subjects which have a practical 
work-a-day interest for the community generally, it is onl 
exceeded in by the Institution of Civil Engineers; which 
not only has don as its head-quarters, but has never shown 
any disposition to take on a peripatetic character by holding 
meetings in the great provincial towns, as has latterly become the 
case with the body under notice. Of the five members who reall 
originated the institution only one is now living, namely, Mr. E. 
A. Cowper, C.E., of Westminster, and who, we are glad to say, 
is to be one of the prominent members at the Glasgow meeting of 
1879. He and his four colleagues convened the first meeting, 


| 
ill 


which may be said 











detailed ref » the meetings have been regularly 
m and various important seats of the engineering 
industries have in succession been visited by the Institution, 
Manchester was selected as the place for ho ang the summer 
meeting of 1857, during the period that the Art Treasures 
Exhibition was open; and a very successful meeting it was, 
although that of the following year, which was held in Newcastle. 
on-Tyne, was very far ahead of it. ‘T'wo features alone stand out 
most prominently in connection with the Tyneside meeting 
which are quite sufficient to cause it to rank as one of the most 
important ever held by the Institution. We refer to the famous 
per of Sir William G. Armstrong on ‘‘ Water Pressure 
achinery,” a branch of engineering construction in which that 
gentleman is quite as eminent as in the department of rifled gun 
manufacture ; and to the paper by Mr. Nicholas Wood, the dis. 
tinguished North of England colliery viewer and bosom friend of 
George Stephenson. The paper in question was an elaborate 
discourse on “ The Improvements and Progress in the Working 
and Ventilation of Mines in the Newcastle-on-'yne District 
within the last Fifty Years.” Along with the report of the 
discussion which ensued, the occupies nearly 60 bages of the 
Institution Proceedings, It dealt with the coal-field of North. 
umberland and Durham ; its ogical position and dislocation; 
the commercial character of coal-beds; the Cleveland iron. 
stone formation ; the extension of the coal trade of Northumber- 
land and Durham; the working of the coal; the ventilation of 
mines ; lighting mines, safety lamps, &c.; sinking pits, drainage, 
&c.; railways and steam colliers; and lastly, the underground 
conveyance of coal. Amongst the places where the subsequent 
summer meeti have been held we may mention Leeds, 
Birmingham, Sheffield, London (during Exhibition of 1862), 
Liverpool, Glasgow (1864), Dublin, Manchester, Paris (during the 
International Exhibition of 1867), Leeds, Newcastle, Nottingham, 
Middlesbrough, Liverpool, Penzance (for Cornwall generally), 
Cardiff, Manchester, Birmingham, Bristol, and Paris again 
(during last og oe international Exhibition). Now Glasgow 
comes in for the honour of a third visit, this being the only town 
visited a third time for a summer meeting with the exception of 
ester. 
| _ ** At the meeting held in Glasgow in the year 1864 the late Mr, 
Robert Napier, of Shandon, presided, that being the second year 
of his presidentsbip. A number of most valuable papers were 
read during the two days that the sittings were held, the subjects 
treated of by local engineers being—‘‘ On the Mechanical Appli- 
ances of the Loch Katrine Water-Works,” by Mr. J. M. Gale; 
**On the Construction, Results, and Working of the large Steam 
Dredgers on the Clyde,” by the late Mr. Andrew Duncan ; and 
On the Principal Seams of Coal and Ironstone in the Glasgow 
Coal-Field,” by Mr. William Moore. Of the other summer 
meetings that stand out prominently in the annals of the Institu- 
tion, we may mention the one at Sheffield in 1861, on which 
occasion there was an admirable opening address from the 
president, Sir W. G. Armstrong, and steel in its various forms 
and applications formed the staple subject of discussion ; that at 
Penzance in 1873, when Cornish mines, mining, and mining 
appliances were the themes of much instructive and interesting 
discourse; the one in Newcastle in 1869, when Sir William 
Armstrong gave another brilliant presidential address, his 
principal theme being the steam engine of Watt, of which that 
ear was the centenary; and the two meetings held in Paris, 
1867 and 1878. Since the Institution came into existence it has 
had a succession of very eminent men in its presidential chair. 
George and Robert Stephenson, John Penn, Robert Napier, and 
Sir William Fairbairn, who were amongst them, have passed 
from the scenes of their professional triumphs; but Sir Joseph 
Whitworth, Sir W. G. Armstrong, Dr. C. W. Siemens, Mr. 
James Kennedy, Mr. John Ramsbottom, Mr. Thomas Hawksley, 
Mr. F. J. Bramwell, and Mr. John Robinson are all still in the 
flesh, and almost all of them are still doing good work in extend- 
ing the domain of mechanical science. The gentleman last 
named is now in the second year of his presidentship, and from 
his long connection with locomotive engineering in its most 
advanced development, as the head of the eminent and world- 
famous Manchester firm of Sharp, Stewart, and Co., he is well 
entitled to the honour conferred upon him, He does not pretend 
to be a profound scientific expert or a mechanical philosopher, 
but anyone who carefully reads his paper ‘“‘ On the Distribution 
of Weight on the Axles of Locomotives,” and those on Giffard’s 
injector in its various forms and with its various improvements, 
will at once see that he ranks high asan engineer. Reference 
may also be made in passing to the eminently interesting 
presidential addresses delivered by Dr. Siemens and Mr. Bram- 
well during their terms of office. uring the last two years or so 
the Institution has had its head-quarters in London, and on 
severing its long connection with Birmingham it was found that 
its secretary, Mr. W. P. Marshall, who had been in office for 
nearly thirty years, was indisposed to migrate to London with it ; 
and by way of recognising his long and faithful services there was 
voted to him from the funds the sum of £3000 on his retirement— 
a large sum, certainly, especially when it is considered that he 
was latterly in receipt of E00 per annum as secretary. But the 
Institution is mygehy, the capital at the end of last year being 
fully £12,000. Mr. Marshall is succeeded by Mr. Walter R. 
member Institution of Civil om and ex-Fellow, 
Trin. Coll., Cambridge—a gentleman of great scientific and 
literary culture, who conducts the affairs of the Institution in 
such an excellent way as if he were “‘to the manner born.” We 
anticipate for this week’s ce | a very large measure of success. 
The members who have signified their intention to be present 
amount to well nigh 300, in addition to the visitors, who are only 
members of the local institution. The Local Committee of 
Reception, and their secretary, Mr. W. J. Millar, have done 
everything ia their power to make the meeting a success,” 


yeorge mr e resolution that the 
formed, and it was Mr. Cowper who seconded the proposal. The 
period of fully thirty-two years is a long one in the lives of per- 
sons who, at its commencement, were already arrived at man- 
hood’s estate and were established in business ; still, it is somewhat 
pleasing to know that mechanical engineering is not a profession 
that is specially fatal to its votaries, for, out of the original or 
foundation members, there are yet well-nigh one-third still alive. 
Though now hailing from London as its head-quarters, he Losti- 
tution of Mechanical Engineers was called into being in ng- 
ham, the object with which it was started being to represent the 
mechanical engineering of the country ; and as it was considered 
that, as the railways all came to Birmingham as a centre, that 
town would be a convenient place to meet in. For several years 
the meetings were held exclusively in the capital of the Midlands ; 
indeed, up till January, 1877, all the annual business meetings 
were held there, and from these various circumstances the idea 
spread very widely that the Institution was a Birmingham one, 
and essentially of a provincial character. But we have Mr. 
Cowper’s authority for saying that such was not the intention of 
the founders. It had been hoped when the Institution was formed 
that it would be taken up warmly by the ironmasters of the 
neighbouring district of South Staffordshire, and every effort was 
made to interest them in the Institution ; but although even the 
day of meeti 4 — hanged a4 po yt more ee for the 
ironmasters, the Institution not at first get their support to 
help it forward ; however, after it became a successful ion 
many of them joined. en the Trent V: line way 
came to be made, the great industrial town of Mid- was 
no longer in the direct line from London to Manchester amd the 
North, and at once successful efforts were made to hold ie os 
meetings in other parts of the country; and at this we 
should remark that the rules of the Institution have always pro- 
vided for the holding of four ordinary ie - in the J wa be 
the yearns a rule, one ony three months. The first 
from the practice was to as meeting in London in the 
month J 1851, oe! e iod of the first Great 
Exhibition of all Natio me of the Ur features of the 
meeting was the reading of @ paper entitled ‘‘ On the Progress of 
Improvement in im the United States of America.” 
Another phase of the subject, it may be remembered, was exten- 
sively ventilated in this country some months ago, Again, for 
the it of in the north of England and 
Scotland, and. in the Manchester district, 2 meeting was held 
under the presidency of Sir (then{Mr.) Wm. Fairbairn, in Decem- 
ber, 1853, in the great capital of cotton, the city in which that 
eminent maochenitiama won 80 many of his important triumphs in 
engineering. He thought it was right that meetings should be 
held in a district which en so prominent a part in 
mechanical discovery and improvement, and that they would 
srove advantageous to the Institution, and promote its objects by 
Ciasing forward many papers on mechanical subjects, together 
with an accession of new members. On the, point of membership 
we may mention here that on the occasion of the third annual 
meeting (January, 1850) there were 201 members, to which 100 
more were added by January, 1858, when the eleventh annual 
meeting was held. Since then the number has gone on increasing 
until it has now well nigh reached 1200. We are not able to say 
how the matter now stands, but we may mention that on the 
occasion of the twenty-fifth annual meeting (January, 1871), there 
were on the roll 862 members of all classes, 55 being resident abroad. 
“* The practice of holding the meetings exclusively in Birming- 
ham having been broken through, another special general meeting 
was held in Manchester in the month of Dece.nber, 1855 ; and in 
the following year, 1856, there the syste: of holding summer 
meetings, extending over two, three, or even four days, in pro- 
vincial towns prominently identified with mechanical engineering. 
Our own city was honoured by being selected as the oe tor 
holding the frst of those meetings, which have eventually proved 
to be most profitable to the engineering profession generally, and 
a source of pleasure and interest to all concerned. At that time 
there was no professional organisation having a “‘ local habitation 
and a name” which could undertake the duties of making the 
preliminary arrang ts for the ting, receiving the prem bro 
and offering them hospitality. Accordingly they devolved upon 
a number of the leading citizens, action being taken by the Lord 
Provost and a number of the magistrates and town councillors, 
Sir John Maxwell, Sheriff Bell, Professor W. J. M. Ranki 
Dr. Davie (Town Clerk), Dr. Strang (City Chamberlain), 
other gentlemen. A meeting was convened in the Council 
Chambers in August, 1856, and the general meeting of the Instita- 
tion was held in the Exhibition Reoma, Bath-street, on the 17th 
and 18th of September, a conversazione i in the Cor- 
tion Halls on the evening of the ve day, and the 
nstitution dinner taking place on the following evening in 
Carrick’s Royal Hotel. On the third day (Friday) there wasa 
leasure sail down the river in the steamer Vulcan. It wasa 
_— time before the practice arose of the presidents of the 
Institution giving formal addresses te the members on assuming 
office, and one of the earliest exceptions to the rule was made on 
the occasion of the Glasgow meeting in 1856, when the 
chair was occupied by Sir (then Mr.) Whitworth, of . 
who gave a most interesting and ve opening address, He 
made some pointed remarks as to the importance of the position 
occupied by Glasgow in respect of the mechanical arts, then 
he passed on to speak most enthusiastically of the prospective 
importance of the Bessemer oo of making steel, which had 
just then come into notice. e also spoke on one or two topics 
connected with his own specialities in engineering in early Fife, 
more particularly on the vast importance of attention being given 
to the two great elements in constructive mechanics—namely, a 
true plane and the power of measurement. All excellence in work- 
manship depended on a true plane as a standard for reference ; 
and the speaker remarked that it was at the first meeting of the 
British Association held in G w in the year 1840 that he read 
a@ paper on the mode of ne ge atrue plane. In cti 
with the other topic—namely, the power of measurement—he 
showed asmall machine by which a difference in length of the 
one-taillionth part of an inch might at once be 


“Most of the papers read at the Glasgow ing were by 
local authors. One was entitled, ““Descripaon of Compound 


hich attended by si tlemen of mechanical puroults, 
which was n Lo foe ic — 
































































Tue Execrric Licut.—The electric light has scored a decided 
victory in Liverpool. Some experiments to try the relative 
y and illuminating power of gaslight and the electric 
light were on Friday conducted in the Picton Reading-room, a 
large new round building with dome-sh roof, between 
the Brown Library and Museum and the Walker Art Gallery in 
Liverpool. The building was darkened for the occasion, and a 





t C number of town cou rs, engineers, and others interested, in- 
Engine at Govan Colliery,” the engine being constructed by the | cluding the chai and engineer of the Liverpool Gas Com- 
late firm of Resdolph, iot and Co,, and the author of the , attended the experiments. Both the gas com and the 
was the late Mr. Charles Randolph, the senior partner Brisk Electric Light Company were afforded Facilities for 
firm. It was certainly a most important , and has often | illustrating the illuminating power of their respective agencies. 
since been referred to — engineers. e water meter now | The gas co y had erected an extensive temporary arrangement 
so extensively made at Kilmarnock was the subject of another | with the object of flooding 


the large apartment with a bright 
and steady light, and it is estimated that in their efforts to 
previo xf th the gas was consumed at the rate of over 
lomincting ty oo nat or a cost of 7s. . poll 7 of 
e electric ¢ originally pro; y the engi- 

neer of the British Electric Light Company was by reflection, 
chiefly from the dome, and the arrangement adopted on Frida: 
of placing the light on a centre pedestal—which is the boroug 
’s idea—most effectually carried out this method, The 

result of the Library and Art Committee’s inspection of the 
rival illuminators was that they determined on the adoption of 
the electric light. The electricity was generated from the 
Gramme machines, driven by the engine which supplies the 
Steble fountain. e electric light on Friday only cost about 
one-third the price of the gas illumination, an economy which 
will soon repay the cost of a more suitable engine. If the 
achieve the steadiness which their engineer promises, 


paper by Mr. Kennedy, the patentee. Mr. Robert Harvey 
also described the steam rivetting machine with which his 
fessional reputation has been so long associated. Mr. James 
Robertson, one of our el t mechanical sch , made his 
system of frictional i subject of a paper ; and there was 
also one on “ A Surface Condenser” by Mr. J. P. Joule, of Man- 
chester, an eminent worker with Sir William Thomson in the 
new science of ep nena a Altogether, the Glasgow 
meeting of 1856 was one long to be remembered by those who 
took part in the pr ings, or were present as silent members. 
Of the former there were such men as and 
oule, and 
others ; 





eminent 
Fairbairn, Scott Russell and Siemens, Ramsbottom, 
Thomson, James R. Napier and Professor Rankine, and 
and one important result which immediately out of it was 
the formation of the Institution of Engineers in i 
following year, with the late Professor kine as fits first 


company . 

president—an institution which has since had a the new light will not only be a great boon to readers, preserving 

and career. We had almost omitted to men that on | them from a vitiated atmosphere, but it will prove a source of 

the occasion of the Glasgow meeting in 1856 there was exhibited | economy the ing department. Books placed on high 

by Mr. James R. Napier the lathe on which one of ves very much from the influence of gas, the exposed 
e 


fathers of modern engineering, turned his model work. 


f leather bindings being reduced to dery substance in 
_ “Since the Glasgow meeting, to pert ndings being redu a powdery s 


& surprisingly short time, 
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RAILWAY MATTERS. 


A TELEGRAM from Vienna to a Swiss paper states that the 
Austrian Government has resolved to lay before the Reichstag so 
soon as that body assembles, a scheme for uniting the Austro- 
Hungarian Railway system with that of Switzerland by a tunnel 
through the Arlberg, 


Sir Harry Orn, the governor of Western Australia, turned the 
first sod of the Eastern Railway at Perth in June last, and ex- 
pressed his expectation that the line would be the beginning of a 
general system of railways, connecting the eastern agricultural 
district with the city and port, 


GENERAL Hurcuinson, one of the Board of Trade inspectors, 
examined the branch railway into Stourbridge on Monday. The 
line runs into Foster-street, where there will be a passenger sta- 
tion, and a station for goods traffic at the lower pa of the town. 
If the line is approved by the Board of Trade, it will probably be 
opened on the 18th inst. 

THE Port Adelaide, Queenstown, and Alberton steam tramway, 
South Australia, was formall oped on May 22nd. The 
distance, two and a-quarter mi is accomplished in less than 
nine minutes. Horses py ty the tramway are stated not 
to exhibit the same fear of it is put forward as the chief 
objection to its use in England. 

THE manager of the Hotel du Nord, in Cologne, has made an 
innovation, which might be followed where with great advan- 
tage and convenience to railway tra He has started in 
his own poe a_ticket-office for the trains in every direction. 
A traveller takes his ticket at the hotel for any class, his luggage 
is weighed and registered there, and he is thus saved many of the 
well-known annoyances incident to travelling, 

APPLICATION has just been made to the authorities of Berlin 
for permission to construct a system of tramways in the city upon 
which electricity will be used for motive power. The inventor, 
Mr. Westpfahl, has had considerable exp in the construc- 
tion of rail and tramways, and intends, if the Berlin experiment 
succeeds, to apply the invention in all the larger towns in 

Halske are working in this 





Germany. Messrs, Siemens and 
direction. 


THE Railway Commissioners have, in deference to the re’ 
application of the Irish railway authori consented to deviate 
from what has hitherto been their in le rule, to hear all 
cases, English, Scotch, or Irish, at Westminster. On the 14th 
inst. they have arranged to visit for the purpose of 
settling a dispute between the Dublin and Meath Railway Com- 
pany and the Midland and Great Western of Ireland Railway 

‘ompany, which is one of considerable public importance, and in 
which the great difficulty has been the 
lumerous witnesses over to Dublin. 


At a meeting of the Manchester, shareholders in the Great 
Western Railway of Canada, held in Manchester on the 11th 
inst., the following resolution was passed and forwarded to the 
directors of the company :—“ That, in the opinion of the com- 
mittee of the Manchester shareholders, the directors of the Great 
Western Railway of Canada it to to the Grand Trunk 
Ccmpany’s proposal for fusion of the hole of the receipts of the 
two companies, and that division in mtage is to be settled by 
an arbitrator, who should be tentnediabelyy chosen, on account of 
the harvest traffic.” 


Aone the interesting statistical details connected with 
railways which have been lately published in German, it 
appears that Germany itself holds the first place in Euro 
in the quantity of its railway communications, ing 
a network of 30,364 kilometres. Next comes Reolead with 
27,540 kilometres, then France with 23,883 kilometres, and 
Russia with 21,687 kilometres. Austro-Hun has only 
17,997 kilometres, and Italy 8218 kilometres. The railway 
mileage of the United States of America amounts to more than 
five-sixths of the total mileage of Europe, being 127,470 kilo- 
metres. The other States America have altogether only 
19,000 kilometres of railways. Asia has 14,000 kilometres, Aus- 
tralia 4000 kilometres, and Africa only 2900 kilometres. 


Tue fact that the directors of the North-Eastern Railway 
Company are able to declare a dividend of 5 per cent. is a proof 
of the enormous resources of this great monopoly rather than 
of any improvement in trade. No railway company in the king- 
dom has suffered more than the North-Eastern in pow At receipts, 
and yet, by judicious management, and the exercise of the greatest 
economy in working, the directors are enabled to avoid loss, and 
to divide the vast sum of £524, 6s. 1d. in the shape of divi- 
dend, besides ing forward ce of £16,877 18s. to next 
half-year’s account. During the year just ended the Durham 
strike occurred, and continued for six weeks, during which period 
scarcely any coal or coke was ¢on from the Durham coal- 
field, which supplies the ironmaking ct of Cleveland with fuel, 
and all the ships at the Durham were laididle. In addition 
to that the iron industry of Cle has been more and more 
restricted. And yet a } on new lines, stations, 
and rolling stock has been in North-Eastern is pre- 
eminently a safe line. We of accidents upon it, and 
hardly ever of disastrous colli ‘s frequently occur upon 
other lines. It may be that the exercised to prevent casual- 
ties of that kind is an index to Wie @u@cess of the undertaking 
throughout, because when a @oMpany exercises every 
precaution to secure the safety ee beamecers, it is pretty cer- 

terests, 


tain that similar care is shown itt 
On the 25th ult, the southern of ® new Alpine railway, 
at Ponteba, in we 

which runs from 


expense of bringing the 








to connect Italy and Austria, 
Venetian district of Udine. The 
Tarvis by Pontafel and Ponteba to 


ether opened for t be a most faci- 
ities of communication between nd aly. 
It will shorten the journey by seven give 
Italy direct access to the forests and for 
the mutual advantage of both opens up also an easy 


road for the transport of corn from © the northern 
Italian sea-ports. The journey from ean be per- 
formed in four hours; five hours more take the train to 


Venice. In the other direction, the docasiy Sram Viiosh be Vienna 


will be performed in twelve hours, aa 
within twenty-one hours’ distance of bs oe of twenty- 


eight as at present. The portion the = which lies 


be Auten wae, has been months com- 
pleted, but owing to erences, partly ad- 
ministrative and financial, it yet be for 


traffic. In the original arrangements the ian and 
Austrian Governments certain beth for and 
goods, were agreed upon } but the I nuthonties now insist 
on changes which the Austrians would be very preju- 
dicial to their own interests. Again, it was agreed that there 
was to be a common Custom-house at tafel, and the station 
there was built of dimensions = spate of giving the necessary 
accommodation. Now the I demand that the Custom- 
house shall be on Italian territory at ba, where there is not 
as yet even a regular railway station, Austrian companies, 
also, over whose lines the traffic should pass, have not 
been able to come to an agreement as to the proportion each 
should have out of the traffic charges. Finally, that part of the 
Italian position which immediately on to the Austrian piece 
near Pontafel has not yet been quite finished; although the 
original contract fixed October of last year for the date of com- 
pletion, The Italian portleg, wal ‘was opened on July 25th, is 
admirably constructed. ere are very many tunnels and 
bridges, Some of the works can hardly be paralleled on any 
other European line. The gen scenery resembles that of the 
Gothard Valley, from Filiielen by the Devil’s Bridge to 
Hospenadl. 


NOTES AND MEMORANDA. 


Dr. Norman has obtained a plentiful supply of fresh water on 
the tube well principle on the Mount Lofty ge, 1700ft. above 
the Adelaide plains. 

M. A. Recent, of Gotha, has—it is stated—found that artificial 
plates of Portland cement may be used with advantage in litho- 
graphy as a substitute for the costly Sohrhofen stone. 

Herr Ivcen, in a communication to Dingler’s, confirms the 
general belief that the use of Solvay soda—soda made by the 
ammonia process—in the manufacture of ultramarine, has made 
great progress, and is rapidly increasing. 

C. Scuwanitz, jun., of Berlin, uses glycerine in the ‘a 
tion of vulcanised rubber, in order to secure it from injury by fate 
and oils. He also passes the finished mass between warmed 
rolls in a glycerine bath, in which it is exposed to steam under a 
pressure of two or more atmospheres, 

Prov. J. Lawrence SmirH communicates to the French 
Academy his observation that the Widman in figures 
developed by the action of an acid on a surface, and 
heretofore supposed to be characteristic of meteoric irons, are 
not ‘nal He has succeeded in producing these figures upon silicide 
0 > 

THE weight and brittleness of terra-cotta are great objections 
to its use in interior architectural decorations and mouldings, and 
for household utensils and ornaments. ‘To avoid these objec- 
tions a Spanish South American firm employs cotton pulp 
covered with a special composition, which contains a soluble 
varnish, Articles which are made with this material are very 
light and strong. 

M. Raovut Picrer communicated to the Geneva Society of 
Physics and Natural History the continuation of his researches 
on the theory of heat. He admits that the amplitude of the 
oscillations of molecules around their position of equilibrium may 

taken as a measure of heat, or as corresponding to the tempe- 
rature. He ype by this definition the veapetties of fusibilit 
of metals and the anomalies of Mariotte’s law. 

Tr is stated in a recent number of the Comptes Rendus that 8. 
Meunier has confirmed his theory respecting the terrestrial 
origin of the supposed meteoric native iron of Greenland, by the 
action of protochloride of iron and chloride of nickel frag- 
ments of iron in a poe mage a gh ae oe a fac-simile, 
upon a microscopic scale, of the huge bloc were brought 
from Disco by M. Nordenskjold. 

AN artificial amber, consisting of copal, camphor, turpentine, 
&e., and possessing one-twentieth the actual value of genuine 
amber, but resembling it closely in appearance, is said to ke 
extensively used as an imitation substitute for the latter. The 
Pharm, Ztg. recommends, as a a mode of detecting the fraud, 
dipping the suspected piece in ether, when the imitation stuff 
loses its polish, becomes sticky, and softens, while the real article 
is not at all affected by this agent. 

Proresson ALPH. Favre has found iron in the state of 
particles attractable by the magnet in all the earths and rocks of 
the country around Geneva which he has examined. This iron, 
in grains, not being soluble, cannot be considered in the analysis 
of arable soils, as profitable to vegetation. Hence erroneous 
conclusions resulting from these analyses, which suppose more 
iron than there is possible for vegetation. The origin of this iron 
is attributed in part to the débris of meteorites. 

M. Soret, who pointed out that cerium sulphate, with the aid 
of the induction spark, exhibited a beautiful violet fluorescence, 
has continued his researches in the same direction, and finds that 
in the same manner the solutions of the salts of many earthy 
metals exhibit the same phenomena. In this category he 
enumerates lanthanium chloride’; didymium chloride and sul- 
phate; terbium, yttrium, erbium, ytterbium chlorides; Dyes os 
chloride ; thoxium sulphate; zirconium cbloride and sulphate ; 
and aluminium and glucinium chlorides, 


MM. Ursatn ann RENovL communicate to the French Academy 
their observation that a compound of alumina and carbonic acid 
—a carbonate of alumina—is formed, contrary to general suppo- 
sition, when, under certain circumstances, alumina is precipitated 
from an alum solution by means of sodic carbonate. They find 
that two bodies are obtained in this reaction, which differ in 
appearance according as the liquid is boiling or of the common 
temperature. In the former case the percipitate is gelatinous, 
transparent, and difficult to filter ; while in the latter it is opaque, 
separates readily from the — and absorbs colouring matters 
much more abundantly than the transparent variety. An analysis 
of the opaque precipitate by the above-named investigators 
showed that it contained carbonic acid in the proportions repre- 
sented by the formula 2Al20:, CO2,8HO, 

Pror. J. W. Draper has recently described a new instrument, 
which he calls a ‘‘ spectrometer,” and which he proposes to 
employ to determine the intensity of a light, on the general 
principle that a light becomes invisible when it is in the presence 
of another light about sixty-four times more brilliant. He brings 
the spectrum of the light to be measured into the presence of an 
extraneous light of known illuminating power, and varies its 
distance from the instrument until its light is just sufficiently 
powerful to extinguish the spectrum. e nee is novel 
and valuable, and our readers are referred to the original com- 
munication for details. It may be remarked that, in the use 
of this instrument, Prof. Draper found that the generally-accepted 
belief that the yellow is the brightest of the coloured spectrum 
spaces is not true of the prismatic spectrum, and that the luminous 
intensity diminishes from that in both directions, above and 
below; that the ‘extinguishing flame” first extingui 
violet, then the other more refrangible colours in their descending 
order, and that the red was the last to persist. The red, he 
found, was invariably perceptible long after the yellow had dis- 
appeared. On diminishing the illumination, the region of 
the spectrum first comes into view, the other colours following in 
the order of their refrangibility. He believes this it con- 
tradiction to be due to the action of the prism, “ which narrows, 
and, as it were, condenses the coloured spaces more and more as 
we pass towards the red, increasing the intensity of the light as 
it does that of the heat.” 

THE names ‘fusible metal” or “fusible alloy” are given to 
a mixture of metals which becomes liquid at temperatures at or 
below the boiling point of water. There are several such mix- 
tures known, some of which New Remedies has ered from 
one source and another, and wy in convenient order as 
follows :—1. D’Arcet’s: Bismuth, 8; lead, 5; tin, 3 parts. This 
melts below 212 deg. Fah. 2. Walker's: Bismuth, 8; tin, 4; 
lead, 5 parts ; antimony, 1 part. The metals should be repeatedly 
melted and poured into drops until they can be well mixed previ- 
ous to fusing them together. 3. jion’s: Lead, 3; tin, 2; 
bismuth, 5 parts. Melts at 197 deg. Fah. 4. If to the latter, 
after removing it from the fire, one of warm — 
silver be added, it will remain liquid at 170 deg. ‘ah., 
and become a firm solid only at 140 deg. Fah. 5. 
Another: Bismuth, 2; lead, 5; tin, 3 parts. elts in boil- 
ing water. Nos. 1, 2, 3, and 5 are used to make toy-spoons to 
surprise children by their melting in hot liquors. <A little 
mercury (as in 4) may be added to lower their melting points- 
Nos. 1 and 2 are specially adapted for making electrotype 
moulds. French cliché moulds are made with the alloy No. 2. 
These alloys are used to form pencils for writing, also as 
metal baths in the laboratory, or for soft soldering joints. No. 4 
is also used for anatomical injecti Higher temperatures for 





] 

metal baths in laboratories may be obtained by the following 
mixtures :—1 part tin and 2 parts lead melt at 441°5 deg. Fah. ; 
1 part tin and 1 part lead melt at 371°7 deg. Fah. ; 2 parts tin 





and 1 part lead melt at 340 deg. Fah, ; 63 parts tin and 37 parts 
lead melt at 344'7 deg. Fah, 





MISCELLANEA. 


THE death is announced, at a venerable age, of Sir Thomas 
Maclear, F.R.S., formerly Astronomer-Royal at the Cape. 

_ THE town of Montblanch, in the province of Tarragona, Spain, 
is being lighted by Miiller’s “‘ Alpha” gas, to the satisfaction, we 
understand, of the townspeople. 

THE day upon which the second attempt will be made to lay 
the foundation stone of the New Eddystone Lighthouse has been 
fixed for Tuesday, the 19th inst, Both the Prince of Wales and 
the Duke of Edinburgh will be present, and the latter, in his 
capacity as master of Trinity House, will perform the ceremony. 
The actual work of construction is now being rapidly pushed 
forward, all the preliminaries having been pomsn. Fen 

A THOUSAND bushels of wheat were recently run through a 
spout of Washburn ‘‘B” mill, Minneapolis, which had been 
provided with magnets ; and there were found adhering to them 
seventy-three pieces of wire and seventy-one pieces of other 
metallic substances, consisting of three tacks, two ends of cut 
nails, one end of horseshoe nail, and sixty-five pieces, small 
spawls of wrought iron, sheet iron, and cast iron, varying in size 
from Hin. to }in., in irregular shapes, many of them appearing to 
be scales or fragments broken from badly worn machinery. 

Upon the question of the abolition of blasting in coal mines 
and in favour of wedging, the mining engineers of North Stafford- 
shire are contending that if wedging should be insisted upon by 
the Legislature to the sacrifice of blasting, then that certain of 
the thick seams would have to be abandoned, since holing in such 
measures was next to impossible. The statistics, it is urged, 
show that the loss of life is much greater from the effects of 
wedging and falls of the roofs and sides, than from blasting ; and 
the North Staffordshire engineers hold that if blasting should be 
prohibited there will be greater danger from falls of roof. 


AN inventor in Illinois, United States, has, the Times says, 
introduced a very important innovation in the building trade by 
the substitution of straw as a building material. America is 
beginning to feel the strain which is continually being made 
upon her forests, extensive as they are, and this new material has 

attracted much attention. Several sheets of ordina 

straw board such as is —— in a paper mill, are taken, accord- 
ing to the thickness of the desired block, and are then passed 
through a chemical solution, which softens the fibre and saturates 
it. They are then rolled, dried, and hardened, and emerge from 
the medline as a compact block, hard, impervious to water, and 
capable of taking any polish, such as of walnut-wood or mahogany. 
—— on sawing it, it is very difficult to distinguish it from real 
wood, 

Art the usual monthly meeting of the Boiler Insurance and 
Steam Power Company held last week at the head offices of the 
company, 67, King-street, Manchester, the chief engineer, Mr. 
M‘ all—late inspecting officer to the Board of Admiralty— 
repeal that during the month of July 7047 boilers had been 
examined by the officers of the company, of which number 100 
were internally, and 1206 thoroughly examined. The principal 
defects found in the boilers were as follows: Corrosion of plates 
and angle iron, 152; fracture of plates and angle iron, 47 ; safety 
valves out of order or overloaded, 129; pressure gauges out of 
order, 53; water gauges out of order, 38; boilers damaged from 
overheating in consequence of deficiency of water, 5; boilers 
damaged from overheating in consequence of deposit, 3. Mr. 
M‘Dougall is paying great attention to the examination of the 
boilers entrusted to the company, and no less than 4082 have been 
examined completely during the past four months. ~ 

THE mining and mechanical engineers of North Staffordshire 
are discussing the respective properties of puddled iron, wrought 
iron, and mild steel for constructive purposes. A paper read at 
their meeting on Monday at Stoke-upon-Trent, by Mr. Blakewell, 
pointed out that while the efficiency roe iron depended 
upon physical endurance and manual skill, the efficiency of mild 
steel depended upon mechanical means comparatively indepen- 
dent of the fallibility of human labour. There could, therefore, 
be very little doubt as to which metal was most likely to produce 
dependable results. Though North Staffordshire might lose 
some of the advantages which were peculiar to it because of its 
high class ironstone, if it should be found that common ironstones 
are suitable for steel-making; yet all experience has hitherto 
proved that however skilfully scientific inventors might utilise an 
inferior raw material, there could not be produced from it so good 
a finished article as from the high-class raw material which was 
comparatively pure for metalliferous purposes. 

At a meeting of the trustees of the great suspension bridge 
between New Yorkand Brooklyn, July 7th, the contract forsupply- 
ing the steel and iron for the suspended superstructure was 
awarded to the Edgemoor Iron Company. The contract calls for 
10,728,000 lb. of steel, and 34,0001b. of iron. The bid of the 
Edgemoor Iron Company was 4,44; cents a Ib., amounting to 
468,147 dols. Chief Engineer Roebling said that when the change 
from iron to steel was first contemplated he supposed that the 
difference in price would be at least 100,000 dols, but in fact the 
lowest bid for steel exceeded by only 4000dols. the accepted bid 
for iron last year. The difference between the lowest bid and the 
lowest bid for crucible steel was 364,000 dols. Both towers of the 
bridge have been completed, the last work on the Brooklyn tower 
having been finished July 5th. Mr. Kingsley expressed the 
belief that through this contract it would be possible to complete 
the bridge by January Ist, 1881. The financial condition of the 
bridge on June 30th was as follows: Total receipts, 
10,623,492°94 dols. ; total expenditures, 10,523,574°86 dols. ; out- 
standing liabilities, 112,807 °62 dols. 

On Sunday was unveiled, at Creusot, a statue to M. Schneider, 
the founder of the gigantic ironworks now well known all over 
the world. This establishment will bear comparison with Wool- 
wich Arsenal for extent and reputation. The ground covered by 
the various sheds, furnaces, engine-rooms, and workshops amounts 
to about 2700 acres, and the length of rails laid down for 
the convenience of the factory is nearly 200 miles. Twenty-seven 
locomotive engines and 1500 wagons are employed upon them. 
The number of workmen is upwards of 15,500, who, together 
with their families and the camp followers—if the various trades- 
men who have settled near Creusot may be so termed—form a 
population of 26,000 souls. Among the other striking figures of 
the ishment is the number of steam engine, there being 280 
of them. There are thirteen furnaces and fifty-eight steam 
hammers. A specimen of the latter formed one of the prominent 
features in the garden laid out between the late Exhibition and 
the Seine. It will be found in our account of the Exhibition 
together with the cranes and furnaces for working with it. The 
factory was founded in 1790. 

THERE seems to be a decided improvement in the iron trade all 
through the United States. The following figures show the 
number of furnaces in and out of blast at the present time and 
at the corresponding period of the two previous years :— 


1877. 1878. 1879. 
PWN Fk on,” ck RU es ne 54, OE ce ce. (56 
Out of blast .. .. .. 448 2. 2. 2. 460 2. oe «. 208 


The chief increase among the furnaces in blast—the total namber 
in the States consisting of charcoal, 257; anthracite, 226 ; bitu- 
minous, 202—is in the charcoal and bituminous, rather than in 
anthracite, as would be expected. The production of iron has 
increased in a greater ratio thar’ the actual number of furnaces 
working. The iron trade has greatly extended its localities of 
late years, and is now to be found as follows :—Pennsylvania, 
268 furnaces ; Ohio, 103; New York, 59; hie em 33; Michi- 
an, 25; Tennessee, 23; Kentucky, 23 ; New England, 18; New 
ersey, 20; North Carolina, 7; West Virginia, 12; Georgia, 11; 
Alabama, 12; Indiana, 6; Illinois, 12; Wisconsin, 14; Minne- 
sota, 1; Texas, 1; Utah, 1; Oregon, 1. It is also in contempla- 
tion to erect ironworks in Colorado, near the city of Denver. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, » we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. ie stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. : . 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken 
anonymous communications. 

W. J. T.—We cannot give the names of the firms. 
burgh. 

W. H. (Nottingham).— Messrs. Schafer and Budenb Lower 

King-street, Manchester. 

J. H. D.—The announcement of the grant of your patent will be givenin 
THe ENGINEER as soon as officially made, 

D. M.—We cannot give wou any names, You have tried but one. Any 
eagineer can suggest the names of the proprietors of works in and near 
London. 

P. O.—It is the only torpedo which can be propelled at a very high velocity 
Sor a considerable distance and at any desired level beneath the surface of 
the water. 

G. R. F. (Victoria, V.1.).—Materials of different sorts have been used for 
cementing the dust together, but pitch is most successfully used, Write to 
Clayton, Howlett, and Venables, Atlas lronworks, London, W. 

H. K.—If the ends of the boiler and all the parts beside the shell are capable 
of bearing aa great a strain as the shell itself, then assuming the latter to be 
single rivetted, it would be safe to work at a pressure of, say, 301b. The 
bursting pressure, of the work is well done, would be as much as 135 lb. 

R. J.—You will find several different sorts of railway couplings in THE 

ENGINEER of the dates given below, For others, consult the Indexes to the 

Patent Journal and to Abstracts % Patent Specifications, given with each 

volume of THe Enoineer. See Toe ENGINEER for 1bth March, 1878; 

Slst May, 1878 ; and 14th Feb., 1879. 

. H. G.—Pitman’s system ia that generally practised, 

manual through any bookseller for a few shillings. Prof. Bverett, of 

Belfast, has lately introduced a new system. It is soid—we do not know 

with what truth—to be simpler than Pitman's. You can get the little 

manual of the new system from Mareus Ward and Co., London, for half a 


crown, 

W. H. N.—(l and 2) Probably yes; but leakage would, it has been feared, con- 
stitute a consuderable loss, and the large first cost, together with vested interest 
ia existing works, would make the scheme undesirable on the part of those 
who have had the monopoly of supply granted them, though the gain to the 
consumer would probably be considerable. We cannot, however, very easily 
get vid of existing works. Moreover, the products of gas production are 
useful here, and cual carriage not expensive by water. The idea dates as 
Sar back as the time of William Mann, who proposed it in 1834, 

J. B. (Manchester). — Zinc appears to have been first used for the prevention of 
incrustation in boilers about the middle of 1874. It seems to acl by causing 
« feeble electric current flowing from the metal most affected to that least 
attacked, Under its influence water is decomposed, the orygen, in the case of 
sine in an iron boiler, being taken up by the zinc and the hydrogen set free. 
Perhaps the incessant reproduction of hydrogen gas upon the surface of the 
ironimpedes the adherence of the deposit by preventing intimate contact with 

the metal, and by breaking up the pellicle at the moment of its formation. It 

is stated that the introduction of pulverised tale acts more effectually than 
cine, and forms at the same time a lubricant for the pistons and rods, It 
has been successfully tried on the Paris, Lyons, and Mediterranean Radway. 

See “ Proc. Inst. C.E.,” vol. rxvix., p. 399; vol. zlii., p. 329; vol. liii., 

Pp. B2—A correspondent on the subject writes : “* If the zine be dissolved in 

considerable quantity, its continual oxidation can only be effected through 

the intervention of the oxygen of the air dissolved in the water or the 
carbonic acid so dissolved. Pure water alone will not oxidise zine at 
atmospheric temperatures, Bowing water may, however, do so, and boiling 
sea-water, or the fresh water Jed to marine boilers from surface condensers, 
which vs full of oily compounds, will undoubtedly act powerfully on zine in 
an iron boiler. If we leave out of view the question of how the zinc is 
dissolved, and merely regard the effects of its solution upon the incrustation 

produced chiefly by the calcareous salts in the water, one can easily see a 

highly probable reason for the incrustation being rendered soft and prlpy. 

salts are formed with the bases, or electro-positive elements of the 
lime salts contained in the water, and of the zinc salts in solution in the 
water of the boiler; such double salts are by strong analogy pretty certain to 
be deliquescent and difficultly crystallisable, hence the incrustation is 
incoherent and does not adhere to the boiler. I think this may be the 
solution of the whole problem, but although I believe it is the main feature, 
and, 80 far as it goes, true, it may not by any means comprehend all the 
conditions operative in apparently so simple, but in reality, highly com- 
plicated reactions which may arise. In a marine boiler without surface 
condensation the volume of deposit is enormous in proportion to the minute 
quantity of zine salts present. This fact alone, however, might not be fatal 
to the ve explanation, and possibly all the protected boilers of which 
accounts have been published may be with surface condensers.” 
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CANE SUGAR MAKING, 
(To the Bditor of The Engineer.) 

Sin,—A few years ago you published a short account of a new departure 
in sugar mal , namely, the evaporation of the cane juice under 
pressure in an ordinary steam boiler, and the utilising the steam for 
motive and other purposes in connection with the process of su 
making. This experiment was in ; and I should feel obi if 
any of your readers could put me in the way of obtaining information as 
to the success or non-success of the experiment ? A. G, 

Newark, N.J., U.S.A. 
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INDIAN PUBLIC WORKS. 


Tue publication of the recent annual Indian Budget 
was looked for with considerable anxiety by those who 
take an interest in what concerns the prosperity of our 
Empire in the East. The condition of that empire largely 
reflects on the well-being of this country, and a languish- 
ing trade there seriously affects the prosperity of all our 
manufacturing industries at home. For years past the 
construction of railways in India has supplied a great 
stimulus to the iron and other kindred manufactures in 
England, and there can be no doubt but that much of 
the depression now felt here is due to the falling off in 
the demand from our Eastern markets. The Government 
of India has also annually expended large sums in the 
construction of irrigation and other reproductive works 
as they are termed; and the cessation of these wi 
reduce to a large extent the indents heretofore made on 
the United Kingdom for articles of home manufacture. 
It is even announced that, in order to bring the expendi- 
ture in India to a level with its revenue, the Government 
has decided largely to curtail its expenditure on public 
works, both of current necessity and those which 
have ‘Senn classed as reproductive. It will be instruc- 
tive to glance at the Budget recently published, 
to see how the debtor and creditor account stands as 
regards such works. It will enable our readers to 
realise the necessity which the Indian financiers feel 
for economy. ‘Taking first, then, the grand total of the 
revenue estimated for 1879-80, we find it stated as 
£64,562,000, whilst the expenditure is set down as 
£65,957,000. A deficit of £1,395,000 is therefore 
apparent, and it is manifest that a country placed 
in such a_ position requires active treatment to 
prevent such deficits becoming of annual recurrence. 
Our position in India is singular. The territory 
held by us in the peninsula itself is to a great extent 
mixed up with semi-independent native States, the chiefs 
of which maintain a considerable standing armed force, 
whilst our northern borders abut on countries which 
cannot be considered friendly to our rule, and with 
which we may at any time become embroiled. It is 
practically impossible, for these reasons, to reduce our 
standing army there and so to exercise economy in that 
direction, and the Government is therefore forced into a 
reduction of expenditure on public works. 

{t is impossible to neglect the maintenance of means 
of communication already existing, and the cost of these 
is a normal item which cannot be interfered with. These 
and kindred works we find estimated to cost for the year 
1879-80 no less a sum than £4,895,000, but a statement 
has been recently made that this is to be cut down to 
£2,500,000 ; whilst reproductive works are to be, for the 
present at all — almost altogether stayed. Under 
this last head we find the budget classifies irrigation and 
navigation, guaranteed railways and State railways. 
The expenditure on these for the year above named is 
set down as £8,478,000, whilst the revenue expected to 
be derived from them is only £6,856,000. Under this 
head alone there is therefore a present annual loss to the 
Indian Exchequer of £1,622,000, or £227,000 more than 
the total deficit for the Empire. Whilst we cannot but 
regret that the prosecution of works which have done so 
much for the prosperity of India should have to be even 
age yy ad abandoned, it seems certain that it is only 
in this direction that savings can be made; but, on the 
other hand, we find ourselves faced bya difficulty as regards 
the liabilities of the State on its teed railway 
system. The expenditure entailed by such guarantees 
is £5,541,000, and the revenue derived from the lines 
they affect is only £4,861,000. We have, therefore, 
under this item an annual loss of £680,000, which can- 
not be recouped by any action of Government, and which 
can only be removed by the gradual increase of 
traffic on the lines themselves, and consequent im- 
provement of their revenue. There exists, however, a 
secondary system of railways in India termed State 
railways, which are also classed under the ag of 
roductive works, and we find that so far from these 





nes, which are constructed and worked by the Govern- 
ment itself, contributing to the deficit, they are set down 
as probably giving a surplus of £329,000 on the year’s 
working. Under the remaining or | of irrigation and 
navigation we find an anticipated loss of £211,000, These 
sums that we have quoted are as working ex- 

nses only. We find a total annual charge for interest 
or previous outlay on reproductive works of £1,595,000. 
Greatly as we must deplore a aye of advance in 
such constructions, it is manifest that what has already 
been done in this direction is entailing a considerable 
loss to the revenue, and we feel it is time the country was 
allowed to work up to a balance of income and ex- 
penditure under this head before further outlay is under- 
taken. Even the State Railways, which, as we have 
pointed out, return a large surplus on their working 
must, we fear, be for a time extended only on a limited 
scale compared with what we have previously stated in 
this journal we ourselves deem to be desirable. 

e have repeatedly written concerning irrigation 
works in India, and we have not failed to point out the 
unwisdom of the course hitherto pursued of constructin 
these on a large and costly scale. We have also sta 
that more satisfactory results would be obtained from 

dicious assistance given to villagers for the repair 
and extension of small local works, Colonel Cotton’s 
recommendations, though only partially carried out, have 
not resulted in that prosperous financial return which he 
too hopefully promised. It is, of course, difficult) to 
separate direct and indirect returns to the revenue from 
such works of irrigation, but, looking at the figures before 
us, which indicate an annual working loss under this head 


and that of navigation of £211,000, we cannot say that 
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the ye pated may ing. Itis a pity that these two 
itouss of irrigation and navigation should have to be 
classed together, but the system of irrigation 


canals also answer for purposes of navigation, we presume 
prevents the return from each service being kept separate. 
We cannot see that the Government or its financial 
advisers can oor way be held to be blamable for a posi- 
tion which thus checks our advance in the grand civilising 
ncies for India. We have only to look at one item on 
e expenditure side of the budget to realise the unfore- 
seen difficulty which has given rise to it. We find “Loss 
by Exchange” figuring in these accounts for no less a 
sum than £3,952,000. Hundreds of mercantile men 
connected with our Eastern trade have been completely 
ruined by this unexpected state of things, and it is not 
therefore to be wondered at that what has so largely 
paralysed private effort should be operating on a larger 
scale with the Government. Private expenditure has 
had to be curtailed to meet decrease of income, and there 
is, we hold, no other course open to the Government of 
India but to do the same as regards its public outlay. 


CURIOSITIES OF WATER SUPPLY. 

Tuat water engineering — limiting the expression 
to the supply of water to the inhabitants of cities 
and towns — retrograded in modern times, 
may be plausibly argu and, indeed, in some of 
its aspects, that is an undoubted truth. Economy in 
outlay formed no element in the projects for the supply 
of water to ancient Rome. They were designed with an 
eye to public utility only, and whether executed at the 
cost of the State or by the munificence of consuls or 
emperors, had no divided aim, as in the case of our 
Metropolitan water supplies, to individual or joint stock 
profit; hence the prime aim of the Roman water 
engineer was to procure and pour into the city, 
often “yy miles of magnificent ayueduct, such a 
copious flood of pure, cool, and limpid water, that every 
citizen, poor or rich, without impost or payment, should 
be free to use it or waste it at his pleasure. A few of 
these magnificent waterworks still ine their supplies 
into Rome, and the remains of like works are to be Saas 
still scattered over every part of Europe to which Roman 
civilisation had reached. But with the decay of Roman 
power a sad falling off began, and in those ages of 
ignorance and superstition which so many amongst 
ourselves are willing to extol as the “ages of faith,” 
water supply was everywhere neglected except in the 
monasteries or other great ecclesiastical centres, and 
the supply of water throughout the cities and hamlets 
of Europe om ge to the lowest point that natural 
conditions wou pone. Whoever reads “Haccker’s 
History of the Epidemics of the Middle Ages,” 
translated some years ago from the original Ger- 
man by the Sydenbam Society, will easily recognise 
how much their virulence and spread was due to 
the insufficiency or badness of the water everywhere 
consumed. We may learn from Falstaff’s experiences of 
the “buck-basket” in the “ Merry Wives of Windsor,” 
how filthy habits were produced by the difficulties of 
ablution arising from water having to be carried into 
the houses, for greater or less distances, from the 
insufficient public source. In London this culmi- 
nated in the “plague” and in the “great fire,” 
and after an interval of apathy, came the epoch of 
the modern water supplies of London, the earliest being 
the London Bridge pumping engines driven by under- 
shot water wheels, actuated nd the Thames pent up 
at old London Bridge, and the ificent work of 
Sir Hugh Middleton, still usually the r of the best 
a fas yp comes = a : ee o came the false 

itical economy of conferring legislative powers upon 
ce of sachs individuals, miscalled public com- 
panies, to supply water and levy rates for it, the first 
necessary of life, which should make it a source of profit, 
afalse system from which all Londoners are now suffering. 
Our water supply is tolerable in quality, and admits 
but of little complaint as to quantity, but it has by the 
vicious system of the water companies been made 
extravagantly dear, and as surely as but recently the 
false system of toll-bridges has been abolished, so 
will a not very distant time arrive when the London 
water companies will have to be bought up. The 
debate upon this subject initiated by Mr. Fawcett on 
Wednesday, was very significant as to this. We do 
not propose, however, to pursue this large subject 
systematically, or at any inate our aim is simply briefly 
to place before our readers a few of the curiosities, as they 
present themselves to the engineer at least, of water supply 
so communities small or great. Probably no community, 
at least in Europe, is more strangely supplied with water 
than are the inhabitants of Arenara in the volcanic 
island of Panaria, one of the Lipari group. From nearly 
the summit of the extinct volcano which forms the entire 
island descends an unbroken field of black volcanic 
sand, consisting chiefly of minute crystals of pyroxene, 
which covers everything beneath to a depth of several 
feet and descends to the sea-shore, where the waves have 
at two or three points exposed the beds of lava or other 
voleanic rocks on which the black sand reposes, the total 
surface thus covered probably not exceeding, if indeed it . 
reaches, a square mile in area. The entire water 
supply for several hundreds of the inhabitants of 
the island is dependent upon the water which 
drips continually at near the sea level from this 
one bed of volcanic sand. Hoo or earthen vessels 
are placed to receive it, and, though unguarded, are 
reverently preserved from pollution or injury by the 
many who come to fill their own vessels from this drip- 
ping well. The supply from it varies but little at an 
season, or in any weather ; when the surface of the black 
sand is so heated by the sun as to be ful to the foot 
through a thick sole, and when the rain descends in the 
torrents characteristic of the climate of this part of the 
Mediterrannear, the threads of water, none bigger than 
a pone continue to flow tolerably cool, 1 in taste, 
and perfectly pellucid ; they are never turbid; it is, 
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in — a natural filter bed. In a small sea-sur-| have already followed from the construction of these | diameter, and the short branches therefrom about gin, 
rounded voleanie island, where there is no running] sand-made reservoirs in Australia, The sand embank- | in diameter. When the furnaces are at full work the fan 


water, nor indeed any water except what is husbanded 
at Singua and elsewhere in cisterns, the precariousness 
of the supply obtrudes itself more than its smallness ; 
yet the testimony of the priest and of other of the more 
intelligent inhabitants is, that within the present century 
it never completely failed, and but once became so 
diminished that boats were sent off to the much larger 
adjacent island of Lipari to bring back a supply. There 
are some curious superstitions as to their singular water- 
supplyamongst the Panariots, butthey are not worth notice 
here. Venice, though upon a far larger scale, and apply- 
ing to a greatly larger population, was, until a compara- 
tively recent period, dependent upon something of much 
the same sort of precarious supply, though in this 
ease the supply was obtained, not from wnaided 
nature, but by human ingenuity. The subjacent soil of 
the Queen City of the Adriatic consists everywhere of 
beds of silt and sand, permeable by water, and thoroughly 
waterlogged. To obtain a supply of water from wells 
in such a soil was of course impossible. In comparatively 
recent times attempts have been made to sink artesian 
wells through the silt and into the formations underlying 
the lagoons and bed of the Adriatic ; but without suc- 
cess. Beds of sand and of sandy peat, sloping steeply 
seaward, were encountered to a depth exceeding 500ft.; 
but no potable water. The first introduction of extra- 
neous water entered the city with the railway viaduct, 
about thirty years ago; and this source of supply 
has, we believe, been since considerably increased ; but 
prior to that the supply of water to Venice was 
only what it had been from the fifteenth century, and 
earlier, in the days of her opulence and political import- 
ance. It consisted simply in the rain-water collected 
from the roofs and court yards of her palaces and houses, 
and from the surfaces, which were carefully flagged and 
channel-coursed, of her public places, such as the well- 
known Piazzo di San Marco. The water thus collected 
from clean but very limited surfaces was conducted 
by covered pipes or channels into ingeniously 
constructed draw-wells, which were at once filtering 
cisterns and reservoirs. They were thus constructed :— 
An excavation in the shape of an inverted truncated 
pee with a level bottom was sunk in the soil and 
ined up to near the surface by a timber frame and close 
boarding, which was caulked water-tight. From the centre 
of the flat bottom was built up a cylindric well of 
dry brickwork, and the space between it and the timber 
lining was filled up with stones and gravel and sand suffi- 
ciently fine to form a fi]ter bed. The rain water from the 
surrounding roofs or flagged spaces was conducted into 
this space, overflow channels being provided to take off 
any surplus rain after the filtering space and well were 
filled. The whole was covered over and flagged upon 
hard wood beams, the mouth of the well was some- 
times covered over also, but in the more important 
—those situated in public places—it was parapetted 
by a superb circular casting in bronze, often richly 
adorned by figures, in high relief. Several of 
these superbly-finished draw wells still exist in 
Venice and in other cities of the ancient Lombardo- 
Venetian territory. The water collected in these wells 
was potable and inoffensive to the taste to an extent 
which could not have been expected from water thus ob- 
tained,and in suchclose contact with the stagnant and more 
or less putrid waters everywhere filling the soil beneath 
the city. Itis to be remembered, however, that Venice 
was never a smoky city, and that a large proportion of its 
offal and solid sewage was taken away by the canals and 
applied as manure, or boated away, and thrown into the 
“lagoons” or the open sea. Still the presence of fevers 
and various malarious diseases and malignant forms of 
organic disease attested and still attest the unhealthi- 
ness of the position, and the want of an abundant 
supply of pure water and an efficient system of deep 
drainage. For all culinary and domestic purposes 
these curious wells were the only resource, but in the 
opulent days of the city a very perfect system of water- 
carriers was in operation; these brought water for all 
other purposes from the Grand Canal or the Brenta. 
Venice was a salient example of a city ill-posted from 
the outset, and gradually made great by many cir- 
cumstances; but in Europe at large it is a rare thing 
to find any ancient town, or indeed any modern city, as 
well supplied with water as are some of the great cities 
of the United States, such as Chicago and New York. 
Nature here places in the hand of the engineer capa- 
bilities such as are denied him, for the most part, in the 
civilised regions of our hemisphere. In these new Ameri- 
can cities, and in those of our Australian colonies, will be 
found hereafter the noblest examples of civic water 
supply, and to which the water engineer of the future 
will look for instruction and example even more than to 
the superb waterworks of the days of Roman power. 
Already the construction of the Geelong and Sandhurst 
water reservoirs, of which some account will be found in 
vol. 56 of “ Minutes of Proceedings of the Institution of 
Civil Engineers, 1878-79,” has solved upon a great scale 
a problem of great and widely-varied interest, namely, 
whether blown sand absolutely free from clayey or 
vegetable mixture can be made to impound water, and it 
has been proved that at a certain thickness a bank of 
such sand, though its interstices are completely water- 
logged, becomes absolutely impervious to the passage or 
percolation of water through it. 

A complete theoretic account of the unanticipated facts 
remains yet to be given, although it can be easily dis- 
cerned that just as any tube of small bore may be so 
prolonged that a given head of water may be unable to 
force its way through it, so the capillary interstices 
between the particles of pure silicious sand when filled 
to a certain distance with water, may have the small 
resistances gradually accumulated until they permit none 
to pass. As always happens, as a consequence of the 
discovery of a new truth, whether of observation or ex- 
periment, practical deductions of an important character 





ment surrounding such a reservoir becomes itself an 
immense magazine of water, so that when the surface is 
lowered by the efflux at any time exceeding the supply, 
the volume of water drawn off is found by calculation 
much to exceed the visible capacity of the reservoir 
which has been emptied. Where the height of the 
embankment is not too great and the material, pure sand, 
exists, there will be a positive advantage in constructing 
reservoirs of sand only, in place of clay, or other im- 
pervious material. 
FOUNDRY CUPOLA PRACTICE. 

TaeEreE is probably less uniformity in cupola manage- 
ment than in any other detail of practice in the various 
works of this country. In some foundries much atten- 
tion is paid to the working of the furnaces by one of the 
heads of the firm, or perhaps by the manager, but the 
latter has generally too many things on his hands and 
in his head to be able to bestow much time to this 
detail. He will see that no extraordinary consumption 
of coke shall take place, but he is more often than not 
unable to give particular attention to this matter, 
though perhaps every ton of metal melted consumes from 
a few pounds to a hundred or more, than would be con- 
sumed under the best possible practice. The economical 
working of the foundry cupola is thus very often 
left to the foreman of the foundry, and although it must 
be admitted that there are amongst these men some very 
keen observers who have done as much as anyone to 
reduce the consumption of coke, such men are not com- 
mon. The saving which may be realised by attention to 
this subject is, however, very considerable, and well 
worth the careful study of those who have foundries of 
any size. It is, nevertheless, a curious fact that most 
owners of this class are very ignorant on the subject of 
the actual cost to them of melting cast iron. If asked 
how much coke they used per ton of iron melted, they 
would be unable to answer the question without 
using the word “about.” Very few would know the 
quantity or pressure of the blast employed; most 
would be able to describe the furnace or cupola 
used, but few know how much engine power is 
consumed in working it. About a dozen years ago, 
much attention was directed to this subject by Mr. 
Ireland and others, and great improvement took place 
in the foundry cupolas and the methods of using them. 
Mr. Ireland succeeded in reducing the consumption of 
good coke to a figure as low in some cases as one and a- 
quarter hundredweights of coke per ton of iron brought 

own, but there were few foundries wherein this eco- 
nomy was maintained, and fewer wherein it now obtains. 
Considerable attention was paid to the form of the 
interior of the furnace, and the economical results 
obtained were partly due to improvements in this 
respect, but probably much more to the attention 
bestowed on the application of the blast. In small 
cupolas, before the time referred to, it was common to 
blow from but one tuyere hole, and in those capable of 
holding from 18 cwt. to a few tons of melted iron, two 
were employed. The interior form of the cupola was 
most often a plain cylinder up to a considerable height 
above the tuyeres, where in some cases an increase in 
the diameter commenced, but in many cases the same 
diameter was maintained. It was then common to use 
from 3 ewt. to 4 ewt. of Durham coke per ton of iron 
melted. Upon this practice it was not difficult to make 
great improvement, so that when Mr. Ireland brought 
out his furnaces, and when it was learned that the interior 
form, number, and position of tuyere holes, and quantity 
and pressure of blast were points worth careful attention, a 
seunihien economy was obtained which it was afterward 
seen was, though new, not at all surprising. Much economy 
was attributed to the employment of a considerable 
number of tuyere holes, and perfection in this respect 
was obtained with the annular air belt round the cupola, 
from which the blast could be made to act on the mate- 
rial in the furnace through any number of holes in the 
furnace lining. There seems much reason to believe, 
however, that the economy obtained was not so much 
owing to the position and number of the tuyere holes 
and interior of the furnace, as to these combined with a 

ater pressure of blast. In the two furnaces used b 
Mir. Ireland in melting the iron for the great anvil-bloc 
of two hundred and five tons for the Bolton Iron and 
Steel Company, in 1866, a pressure of blast capable of 
sustaining a fourteen-inch column of water was em- 
ployed. Only one and a-quarter hundredweight of coke 
was consumed per ton of iron melted. Whether a 
greater pressure could have been used economically was 
not ascertained ; for at anything above fourteen inches of 
water the metal melted and the fuel consumed faster than 
the men employed could feed it into the furnace. In the 
best furnaces, however, the best ordinary results gave a 
ton of iron for from one and a-half to two hundredweights 
of coke. ; 

Recent practice by one of the were reg | 
firms in London seems to show that the quantity an 
pressure of blast govern economy more than any of the 
other factors to which we have referred. Having dis- 
carded the old practice of retaining the melted metal in 
the furnace or furnaces until sufficient was obtained for 
making any large casting or castings, and adopted the me- 
thod of tapping a furnace, capable of holdingaboutten tons, 
as soon as about a ton is down, and keeping the metal 
in ladles until all required is down, it is found that with 
furnaces of this size economical results may be obtained 
with two tuyere holes at opposite sides, the furnace 
being nearly cylindrical internally, and the tuyere holes 
at about the eight ton level. A blast pressure capable of 
supporting from 9in. to llin. of water is employed. 
Most often it is but 9in. Economy, however, seems to 
depend upon quantity of blast more than upon its 
pressure. Four of the furnaces referred to stand in a 
row, and although more than two are seldom used at one 
time, the main blast pipe feeding them is 22in. in 





devoted to them is capable of maintaining the pressures 
already named, and the ordinary consumption of coke is 
oneanda-quarter hundredweight tothe ton of iron melted, 
There are few foundries, we think, wherein this economy 
is maintained, though it demands no refinements of any 
sort. Some of Mr. Ireland’s success was undoubtedly 
due to his instructions respecting the feeding of the 
furnaces with the proper relative quantities of fuel, flux, 
and metal. In this respect, however, only ordinary care 
is taken at the works referred to, but experiment carried 
on in working has shown that whatever care is taken in 
design of furnace, economy will not be obtained except 
by a very copious blast, as distinguished from a cutting 
high-pressure blast in smaller quantity. 





THE IRON TRADE, 

Tue letter on another page from our correspondent in the 
Birmingham and Staffordshire districts indicates a condition of 
things which, taken in connection with almost all our reports 
this week and last from the other iron centres, is certainly 
encouraging. There is fresh hope that the iron trade is beginning 
to improve. The striking progress towards renewed activity 
upon which the United States have entered will by-and-bye 
find the British iron firms making headway in the same 
direction. Meantime our ironmasters are benefitted directly 
by the American revival, and by the anticipations to which 
that revival is giving rise. The business which, not- 
withstanding the high tariff, is now being done with 
America, is not inconsiderable. It might be largely ang. 
mented if it were possible to supply early enough of what the 
Americans need Seacre the winter has set in throughout 
that country. Doubtless the demand now experienced has 
been aided by the very low freightages at present ruling ; but 
when the freights have risen somewhat—and they are already 
rising in Glasgow—the demand will not have ceased from 
America, whether for ironstone, for pigs, for old rails and 
scraps, or for new rails of steel and of iron. All solid revivals 
in trade have begun to be manifested quietly, the new 
orders coming from hardly anyone knew where, It is 
so just now in a of the fresh business offered which 
is not immediately associated with American activity. 
Specifications are being this week presented to the 
London representatives of finished iron firms of an ex- 
tent and a value not before noticeable for many months past. 
The firms who usually accept low rates, are those to 
whom orders first find their way. Nevertheless, high- 
class iron is being bought with growing freedom in Lon- 
don, wherever only a little under maximum quotations 
will be accepted. Everybody will cordially hope that it is not 
what in market phrase is known asa mere ‘‘spurt” which our 
correspondents are announcing, 


BOILER INSURANCE. 

Ir will be generally admitted that boiler insurance com- 
panies depend much for their success on the faithfulness 
with which their inspecting engineers perform their duties, 
It is not sufficient that these men should have a good know- 
ledge of boiler engineering, and of the methods adopted in 
practice for repairing boilers, but they should have great 
experience in the behaviour of boilers under long service. 
Knowledge of the behaviour of the material of which boilers 
are made can only be sufliciently obtained by long and careful 
observation, directed by well selected theoretic information. 
A thorough knowledge of the mechanical properties of steel, 
wrought and cast iron, and of the different qualities in this 
respect of irons from different districts must also be at com- 
mand. To this must be added a sufficient knowledge of steam 
engineering to enable the inspector to judge or calculate the 
relation between the work to be done, and that which 
may be done by the boiler without harm or danger, and 
it will be acknowledged that an efficient boiler inspector 
ought to be an engineer of no mean capacity. It 
seems to be a question whether insurance companies 
will not have to reconsider their policy with respect to 
remuneration of their inspectors, in order that sufficient time 
and intelligence may be devoted to boilers inspected. The 
case to which we referred last week is evidence of this. 
We have been recently informed that there are some insur- 
ance companies whose inspectors are allowed to seek business 
for their employers, their salary being increased by a commis- 
sion for this work. If this system be allowed to continue 
much mischief will result, for it will be seen that men may be 

laced in the position of inspectors of boilers for which they 
heie themselves obtained proposals for insurance, and the 
condemnation of which weil result in the loss of his prospec- 
tive commission. Under such a system only the worst 
results can be expected. 
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Elementary Lessons on Sound. By Dr. W. H. Stone, Lecturer 
on Physits at St. Thomas’s Hospital. Macmillanand Co. 
WE have long known Dr. Stone as an_ enthusiastic 
student of acoustics in relation to music. His letters to 
various scientific publications, as well as his communica- 
tions to the learned societies, have been such as to lead us 
to expect that a work on the subject from his pen would 
have more than ordinary value. The reader of the present 
work will not be disappointed in his expectations. The 
book really fills a void and opens a new field. Sound, it 
is true, is more or less discussed from a theoretic stand- 
point, but the greater portion of the book deals with it 
im connection with music. Although few original expe- 

riments are described, the author shows a thorou 
grasp of the subject and a true appreciation of its diffi- 
culties. He has laid under contribution the best works 
of the age, and collected together material “only to be 
found in balk , expensive, and foreign treatises,” or.“prac- 
tically concealed in memoirs and transactions of scientific 
societies.” 

Dealing in the first place with the modes of production 
of sound, which naturally leads to the modes of propaga- 
tion, he passes on to consider intensity, consonance, and 
interference. The succeeding chapters are devoted to 
pitch, nature of musical tone, effects of heat, &c., on 
sound, and the last ten — to scales, chords, tem- 
perament, tuning, and special applications to music. In 
the earlier chapters a summary of the subject is given, 
which recalls at a glance the paragraphs previously read, 
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and the sequence followed ; an example is the following 
“Summary of String Vibrations ;’— 
L Transverse.—Alone used in music. 


Velocity = V4 ¢ 


ere wee eo 
Period = » = 5 rvs = 
The harmonics, a complete series, as in open pipes. 
IL. Longitudinal,— 
* 


Ill, Zorsional.— 
* * 


* * * 


* * * * 


Another good feature is that the subject of each section 
of the book is clearly given at the commencement of the 
section. Particular attention may be called to the latter 
— of the work, dealing as they do mure directly 
with musical souuds and instruments. The author has 
briefly described many of the instruments, distinguishing 
their peculiarities and specialities, a procedure which 
will be found especially interesting. We are glad to 
notice the distinct and deliberate utterances as regards 
the value of; the tuning fork, as we have frequently 
been called upon to define the labours of Ellis and others 
in experimenting with this instrument. It may be well 
too, to notice the paragraph relating to the cause of the 
rise in standard pitch, p. 108, and trust the remarks will 
have some weight in counteracting the “ vulgar inclina- 
tion in players to give their instruments undue pro- 
minence.” The criticism of the subject matter is hardly 
within our province ; it has been judiciously selected and 
considered from the best sources, and we concur with 
almost all the author states. In the illustrations we 
recognise many old friends. 


BOOKS, RECEIVED, 

Electric Transmission of Power. By Paget Higgs, LL.D. 
D. Sc. London; E. and i N. Spon. a - : 

Instructions for Testing Lines, Batteries, and Instruments, and 
Guide to the Technical Arrangement of T'elegraph Offices in India. 
By Louis Schwendler, Electrician. Second Edition. Vols. I 
and II. Calcutta. 1878. 

Table of Correction ; Coefficients for Facilitating the Computation 
of the Results of Line Tests. By R.S. Brough, Official Electrician. 
Calcutta. 1878. 

Notes on Lubricants. By Wm. Mac-Ivor. London: Pearson 
and Son. 

Bells and Bell-founding ; a Practical Treatise upon Church Bells. 

y X. Y.Z. Bristol: J. W. Arrowsmith. 

The Gas end Water Company's Directory for 1879. Edited by 
Charles W. Hastings. Belfast: Marcus Ward and Co. 

Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. lvii. Session 1878-79. Part If. Edited by James 
Forrest, Assoc. Inst. C.E., Secretary. London: Published by 
the Institution. 1879; and also separately the following papers : 
—Experiments on the Filtration of Water, with some Remarks on 
the Composition of the Water of the River Plate. By George 
Higgin, M. Inst. C.E. London: Published by the Institution. 
1879. A Search for the Optimum System of Wheel Teeth. By 
Edward Sung. London: Published by the Institution. 1879. 
Abstracts of Papers in Foreign Transactions and Periodicals. 
Edited by James Forrest, Secretary. London : Published by the 
Institution. 1879. 

Journal of the Society of Telegraph Engineers, including Original 
Communications on Teleyraphy and Electrical Science. London: 
FE. and ¥. N. Spon. 

Catalogue of Electrical Apparatus Manufactured. By Edward 
Paterson. London. Parts 1. and Ii. 1878. 

Institution of Mechanical Engineers. Proceedings, April, 1879. 
London: Published by the Institution. Edited by W. R. 
Browne. 

Lehrbuch der Schifibaukunde. Die Theorie des Schiffes bear- 
beitet yon Victor Lutschaunig. ‘Triest. 1879. 

The England of the Pacific, or New Zealand as an English 
Middle Class Emigration Field. A Lecture by Arthur Clayden. 
London: Wyman and Sons. 

Great Industries of Great Britain. Part XIX. London: 
Cassell, Petter, Galpin and Co, 

— for All. Illustrated. London: Cassell, Petter, Galpin 
and Co, 

Der Bodensee und die Tieferlegung seiner Hochwasserstiinde, 
eine Hydrologische Studie. Von Max Honsell, mit einem atlas, 
von 11 Tafeln. 

Tin Mining in Larut. By Patrick Doyle, C.E., F.M.S., 
F.S.8. London: E. and F. N. Spon, 

Annual Announcement of the Stevens’s Institute of Technology. 
Founded by Edwin A. Stevens, Esq. 1879. 

Resultate aus der Theorie des Bruckenbaus und deren Anwen- 
dung, erlautert durch Beispiele von R. Krohn. Erster Theil, 
Balkenbrucken. Aachen: Verlag von J. A. Mayer. 1879. 

Hints on Levelling Operations. By W. H. Wells, C.E. London : 
E. and F. N. Spon. 

The Journal of the Iron and Steel Institute. No. I. 1879. 
London : E, and F. N. Spon. 

Die Chemischen Laboratorien der Koeniglichen rheinisch west- 
falischen Technischen Hochschule zu Aachen. Aachen: 1879, 
Druck von J. J. Beaufort (F. N. Palm.) 

Programm der Koeniglichen rheinisch westfalischen Technischen 
Hochschule zu Aachen fur den Cursus, 1879-80. Aachen; 1879. 
Druck von J. J. Beaufort (F. N. Palm.) 

“* Brief,” a Weekly Epitome of the Press, and for the Home Circle, 
Travellers, and Residents Abroad. Vol. iii. London: Wyman 
and Sons. 

The Model Locomotive Engineer, Fireman, and Engine-boy : 
Comprising a Historical Notice of the Pioneer Locomotive Engines 
and their Inventors. By Michael Reynolds, Member of the 
Society of Engineers, mdon ; Crosby Lockwood and Co. 

mg and Sleeplessness. By Mortimer Granville. London; 
David Bogue. 

Units and Physical Constants. By J. D. Everett, M.A., 
F.R.S8. London: Macmillan and Co. 1879. 

Professional Papers on Indian Engineering. Edited by Major 
A. M. Brandreth, R.E. Roorkee : Thomassen College. 

Great Industries of Great Britain. Illustrated. Part 17, 
London : Cassell, Petter, and Galpin. 

one Jor All. Illustrated. Part 19. London: Cassell 
and Co. 

Patents, Trade Marks, and Designs. By A. Craig. Paper. 
London: Bazar Offiee. * bY ny, 

How to take out Patents in England and Abroad. By. Ed 
Edwards. Paper. London: Ellissen and Co. 








Sourn Kenstncron Museum.—Visitors during the week ending 
August 9th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 21,107; mercantile marine, 
building materials, and other collections, 6902. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2196 ; mercantile marine, building materials, and other 
collections, 298, Total, a Average of corresponding week 


THE BRITISH ASSOCIATION AT SHEFFIELD. 


(From our Special Correspondent.) 
SHEFFIELD, WEDNESDAY NIGHT. 

To-pay I have been examining and inquiring into some of 
the arrangements which are in progress for the reception of 
the British Association at Sheffield. The chief portion of the 
town is built upon the side of a hill, and upon one part of this 
inclined plane the various buildings in which the business of 
the Association will be transacted are situated in conveniently 
close proximity to each other. Neither nature nor art has 
contributed to the beauty of the exterior of Sheffield, for 
multitudes of chimneys belch forth smoke in greater or less 
quantities, and to-day the naturally murky atmosphere has 
been made worse by drizzling rain. Although there is little 
here to attract those of esthetic taste, there is much to attract 
men of science, Sheffield being the headquarters of not a few 
great branches of industry. One of the greatest inducements 
to certain of the members to attend the Sheffield meeting, is 
the opportunity it will give them to observe the processes and 
machinery at work in some of the factories. 

The reception room is in the Firth College, a handsome 
stone building now in course of construction. That portion 
of it to be used by the British Association is finished so far as 
the walls and woodwork are concerned, but the walls are 
white and bare, and the wood has only received its first coat 
of paint ; numbers of men are at work, and much has to be 
done to make the hall ready for use by Monday next. As 
for the approach to it, to-day the road resembled a cross 
between a ploughed field and abrickfield, altogether impassable 
by vehicles of any description, but many men are at work 
laying down blocks of stone to form the solid roadway 
of the future. The estimated cost of the new block of build- 
ings, known as Firth College, all generously presented to 
the town of Sheffield by Mr. Mark Firth, who will contri- 
bute moreover towards the endowment, is £20,000. 

Section G, mechanical science, will meet in the Church 
Institute, within a stone’s throw of the reception room. The 
hall is a large one, with a platform and seats the whole width of 
the end of the room; altogether, it is admirably adapted for the 
purposes of the section. Below it, in a dingy little room, in 
which it is necessary to light the gas on dull days, the mathe- 
matical department of Section A will meet. But as the gene- 
ral public keep clear of mathematical papers after they have 
once tasted their flavour, the accommodation is likely to be 
amply sufiicient, after the curiosity of the associates has been 
satisfied on the first day of the meeting of the sections. In past 
years mathematical papers have been usually read on the Satur- 
day morning, when most of the members of the Association were 
away with the excursions, Since the last meeting a Mathe- 
matical Department has been created. The building in which 
Section G meets was erected by public subscription in 1860, 
near the Sheffield Parish Church. The Rev. Canon Blakeney 
is president of the Church Institute, which has classes for 
mathematics, chemistry, and the physical sciences, conducted 
in connection with the Department of Science and Art. 

The soirées and some of the other large gatherings, will be 
held in the Cutler’s Hall, close to the reception room, and 
near to the meeting-place of Section G. Sheffield being the 
head-quarters of the cutlery trade, the Cutlers’ Company, 
incorporated by Act of Parliament in 1624, is necessarily an 
influential body. This was ‘‘an Act for the good order and 
government of the makers of knives, sickles, shears, scissors, 
and other cutlery wares in Hallamshire, in the county of 
York, and parts near adjoining,” and sets forth that the 
workmen, because of the absence of proper authority, ‘‘ are 
thereby emboldened and do make such deceitful, unwork- 
manlike wares, and sell the same in divers parts of the 
kingdom, to the great deceit of his Majesty’s subjects and 
scandal of the cutlers of Hallamshire.” The Act provided 
that in the Cutlers’ Company should be six searchers and 
twenty-four assistant searchers, who were empowered to enter 
houses and seize bad goods. Several other Acts of Parliament 
were subsequently passed in relation to the Cutlers’ Company. 
The annual festival of the Cutlers’ Company is a great event 
in Shefiield, and is usually graced by the attendance of some 
of the local nobility. The Sheftield cutlers once met in a re- 
spectable inn in Fargate. In 1726 they moved to a hall of their 
own, in 1832 they built a new hall, in 1857 they enlarged it, 
until now they have one of the most magnificent suites of 
banqueting rooms in the kingdom. Ojil-paintings and statues 
of considerable historical interest adorn the walls and 


passages, 

One other large building in Sheffield will be used for the 
purposes of the Association, namely, the Albert Hall, in 
which the presidential address and evening lectures will be 
delivered. It is a great, unprepossessin building, of some- 
what the factory style of architecture. Tite not seen the 
interior, because when I called there just before sending off 
this letter, the man in charge said that he had orders to admit 
none but shareholders except they bore a special order from 
Mr. Somebody, whose name I forget. 

The chief officers of the Association for the present year 
are: President elect, Professor G. J. Allman, M.D., LL.D., 
F.R.S.; vice-presidents elect, his Grace the Duke of Devon- 
shire, K.G., LL.D., F.R.S.; the Right Hon. the Earl Fitz- 
william, K.G., F.R.G.S.; the Right Hon. the Earl of Wharn- 
cliffe, F.R.G.S.; Mr. W. H. Brittain, Master Cutler; Pro- 
fessor T. H. Huxley, Ph.D., Sec. R.S.; Professor W. Odling, 
M.B., F.R.S,; general secretaries, Captain Douglas Galton, 
C.B., D.C.L., F.R.S.; Mr. Phillip Lutley Sclater, M.A., 
Ph.D., F.R.S.; assistant secretary, Mr. J. E. H. Gordon, 
B.A,; general treasurer, Professor A. W. Williamson, Ph.D., 
F.R.S.; local secretaries, Mr. H. Clifton Sorby, F.R.S.; and 
Mr. J. F. Moss, to whose courteous assist in collecting 
local information I am much indebted ; local treasurer, Mr. 
Henry Stephenson. 

The managers of the sections are the following :— 

A.—Mathematical and Physical Science.—President : 
George Johnstone Stoney, M.A., F.R.S., Secretary to the 
Queen’s University, Ireland. Vice-presidents: Rev. Samuel 
Earnshaw, M.A.; Professor Sir William Thomson, M.A., 
LL.D. Secretaries : J. W. L. Glaisher, F.R.S., Sec. R.A.S.; 
Oliver J. Lodge, D.Se.; Donald McAlister, B.A., B.Se., 
Recorder. 

B.—Chemical Sci —President: Professor James Dewar, 
M.A., F.R.S. Vice-presidents : J. H. Gilbert, PhD., F.R.S.; 
Professor Roscoe, B.A., Ph.D. Secretaries: H. S. Bell, 
F.C.S.; W. Chandler Roberts; F.R.S.; J. M. Thompson, 











F.C.S., Recorder. 

C.—Geology.—President: Prof P. Martin Duncan, 
M.B., F.R.S.;  Vice-presidents, A. C. Ramsay, LLD., 
F.R.S.; Professor . ©. Williamson, F.R.S. Secre- 


taries : G. Blake Walker, F.G.S.; W. Topley, F.G.S., 





in f 24,968, 
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D.—Biology.—President: Professor St. George Mivart, 
F.R.S. Vice-presidents: Professor Gamgee, M.D., F.R.S.; 
Professor Lawson, F.L.S.; Dr. Pye-Smith; E. B. Tylor, 
D.C.L., F.R.S8. Secretaries: Arthur Jackson, F.R.C.S.; Pro- 
fessor M‘Nab, M.D.; J. Brooking Rowe, F.L.S.; F. W. Rudler, 
F.G.S.; Professor Schifer, FAS. ment of Zoology 
and Botany.—Professor St. George Miyart, F.R.S., Presi- 
dent, will preside.—Secretaries: Professor M‘Nab, M.D., 
Recorder; J. Brooking Rowe, F.L.S. Department of 
Anthropology.—E. B. 'lylor, D.C.L., F.R.S., Vice-president, 
will preside.—Secretaries: F. W. Rudler, F.G.S., Recorder. 
Department of Anatomy and Physiology.—Dr. Pye-Smith, 
va a will preside.—Secretaries: Arthur Jackson, 
F.R.C.8.; Professor Schiifer, F.R.S., Recorder. 
eens ae Clements R. Markham, C.B., 
F.R.S., Sec. R.G.S. Vice-presidents: Sir Douglas Forsyth, 
K.C.S.L, C.B.; Sir Rawson W. Rawson, K.C.M.G., C.B. 
Secretaries: H. W. Bates, Assist. Sec. R.G.S., F.L.S.; E. C. 
Rye, Librarian R.G.S., F.Z.S., Recorder. 

F.—Economic Science and Statistics. —President: G. Shaw- 
Lefevre, M.P., Pres. S.S.  Vice-presidents: Frederick 
Brittain; A. J. Mundella, M.P., F.S.S. Secretaries: Pro- 
fessor Adamson; R. E. Leader, B.A.; Constantine Molloy, 
Recorder. 

G.—Mechanical Science.-—President: J. Robinson, Pres. 
Inst. Mech. Eng. Vice-presidents: Sir John Brown; Alder- 
man Mark Firth; Professor Osborne Reynolds, M.A., F.R.S. 
Secretaries: A. T. Atchison, M.A., Recorder; Emerson Bain- 
bridge; H. Trueman Wood, B.A. 

This list of sectional officers will be completed and will be 
submitted to the General Committee on Wednesday next. 
The following is the general programme of the forthcoming 
promedines :—The first general meeting will be held on 
Wednesday next, at 8 p.m., when Mr. William Spottiswoode 
will resign the chair, and Professor G. J. Allman, M.D., 
F.R.S., yy L.S., President Elect, will assume the presi- 
dency, and deliver an address. On Thursday evening, 
August 21st, at 8 p.m., a soirée; which will be in the nature 
of a reception by the Master Cutler. Next Friday evening, at 
8.30 p.m., a discourse by Mr. William Crookes, F.R.S., on 
‘*Radiant Matter;” on Monday evening, August 25th, at 
8.30 p.m., a discourse by Professor E, , Lankester, on 
“* Degeneration ;” on Tuesday evening, August 26th, at 8 p.m., 
a soirée ; on Wednesday the concluding general meeting will be 
held at 2.30 p.m. On Saturday evening, August 23rd, Mr. 
W. E. Ayrton, will deliver a lecture to the operative classes, 
on ‘‘ Electricity as a Motive Power.” 

A fairly good meeting is expected, both in point of num- 
bers and of income. Both, however, would probably have 
been larger were it not for the general depression of trade, 
and the circumstance that the Church Congress and several 
other ‘‘ peripatetic parliaments” have been here of late, and 
each of them, of course, not welcomed without the incurring 
of expense. 

The Mayor of Sheffield, who will officially welcome the 
Association to the town, is Mr. D. Ward. a4 

The following works will be thrown open to the inspection 
of the members of the Association :— 

Charles Cammell and Co., Limited, Cyclops Works, Savile- 
street, armour-plate rolling, Tuesday, 26th Aug., 1879, 12 o’clock 
noon, 

John Brown and Co., Limited, Atlas Works, Savile-street, 
Bessemer steel, steel rolling, &c., daily from 12 to 1 and 3 to 5, 
except Saturday. 

Brown, Bayley, and Dixon, Limited, Attercliffe (per M., 8., 
and L. Railway, Victoria Station), Bessemer steel, steel rails, 
and tires, daily from 12 to 1 and 3 to 5, except Saturday. 

Spear and Jackson, Etna Works, Savile-street, edge tools, 
files, saws, &c., daily from 10 to 12 and 3 to 5, except Saturday. 

William Hall, Alma Works, Barkers’-pool, steel and files, daily 
from 10 to 12 and 3 to 5, except Saturday. 

Joseph Rodgers and Sons, Limited, 6, Norfolk-street, cutlery, 
“ny from 10 to 12 and 3 to 5, except Saturday. 

arrison Brothers and Howson, 45, Norfolk-street, cutlery, 
daily from 10 to 12, except Saturday. ; 

Ward and Payne, West-street, edge tools and sheep-shears, 
daily from 10 to 12 and 3 to 5, except Saturday. 

James Dixon and Sons, Cornish-place, silver, electro-plated, 
and Britannia metal goods, 21st, 22nd, 26th, 27th, and 28th Aug., 
11 to 1 and 2 to 4, . 

Walker and Hall, Howard-street, silver, electro-plated, and 
Britannia metal goods, daily from 10. 

Stephenson, Blake, and Co., Allen-street, type founders, daily 
from 11 to 1 and 3 to 5, except Friday and Saturday. 

Sheffield Smelting Company, Royds Mill-street, Attercliffe- 
—_ = fume condensing by a new process, Tuesday, 26th 
Aug., 3 p.m. 

Pihenses and Co., Corporation-street, lead pipes, daily from 11 
to 1 and 2 to 5.30, except Saturday. 

Nunnery Colliery Company, Sheffield, colliery; for particulars 
see excursion programme. 

John Brown and Co., Limited, Aldwarke, colliery ; for parti- 
culars see excursion programme. 

Steel, Tozer, oma amgpek, Limited, Phenix Bessemer 
Works, Ickles, Rotherham, Bessemer steel, steel rails, &c.; for 
particulars see excursion programme. 


A lengthy and carefully drawn up lodging list has been 
issued, but I am informed that eligible apartments are 
quickly bespoken. In that list, the hotel charges entered are 
on a reasonable scale, but one of the best hotels does not give 
its tariff. The Royal Victoria Hotel is the largest in the 
town; the Royal Hotel is a respectable old establishment, 
centrally situated ; I am told that the Star Hotel is much in 
favour with commercial travellers, shrewd gentry, who under- 
stand comfort. Probably other hotels in the town deserve to 
be included among the principal establishments of the kind. 








A TRIAL has been made on board the Bloodhound, gunboat, at 
Portsmouth, of a new means which has been suggested by Capt. 
Arthur, while in command of the Vernon, for clearing harbours 
of sunken mines and fixed terpedoes. At present the method 
adopted is to destroy the engines by countermining or by the 
hazardous process of “‘creeping.” This is effected by boats being 
sent out to grapple for the cable connections, and ~ bs severing 
them by small charges of gun cotton. This mode, however, is 
very slow. The new method of opening a free channel for the 
passage of ships, as tried in the Bloodhound, consists in running 
out a couple of booms, 30ft. in length, from the bows of the ship. 
Across the submerged ends is fixed a horizontal beam 38ft. in 
length, having a zigzag arrangement of iron rods in the form of a 
W, the idea being that the open space of each V of the series, 
as it is pushed through the water, will enclose the torpedo fasten- 
ings or connections, and lead them to the point at the bottom, 
which is fitted with a scissor contrivance, the blades of which are 
worked by levers in connection with the capstan on board. The 
beam searcher has a sweep of 50ft., and the mechanism is capable 
of cutti pronge the strongest electric cable. A net, which is 
supported from the whiskers of the bowsprit, receives the liberated 
to 


, and prevents it exploding against the operating craft, 





Recorder, 


The trial proved a success, 
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THE BURST 


Tue annexed illustrations are 
copies of rough sketches taken 
by Herr Krupp’s engineer, sent 
to examine the remaining por- 
tions of the Yin. gun of 14 tons 
which recently burst on board 
the German training ship Re- 
nown, a vessel EaanG pur- 
chased from the ish Govern- 
ment. The gun in question was 
manufactured in 1868, and has 
been in usesince 1870. It had 
received severe usage, and 
showed deep erosion or gutter- 
ing about the position where 
it eventually yielded. One 
shell which burst in its bore 
had produced some injury, and 
it had been remarked upon as a 

which = not to be 

red again. Messrs. Krupp 
suggests that the probable 
cause of explosion was as fol- 
lows :—It was loaded with a 
chilled projectile with a lead 
coat. Such projectiles are 
specially liable to have cracks 
developed in the chilled metal 
in the process of reheating to 
take the lead coat. This pro- 
jectile probably became rup- 
tured in firing and wedged in 
the portion in front of the 
trunnions. Hence the gun 
yielded, the front portion of 
the barrel being carried away 
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with the projectile, the breech 
end blown to the rear, and 
the central portion with 
trunnion ring left on the 
carriage with the tubes in the opened condition shown by the 
do lines, which indicate the effect of a great longitudinal 
strain. It is to be observed that the gun only parted 
into these large fragments, the men who were killed and 
wounded being injured by the gas, not by actual impact of 
pieces of metal. q 











LEGAL INTELLIGENCE. 


THE RAILWAY COMMISSION. 
(Before Sir F. Pret, Mr. Price, and Mr. Miter, Q.C.) 
THE SWANSEA IMPROVEMENTS AND TRAMWAYS COMPANY v. THE 
SWANSEA AND MUMBLES RAILWAY COMPANY. 


JUDGMENT was given on the 9th inst. in this case, which was an 
romana to the Commissioners to arrange the terms upon which 
e tramways company run over the railway of the respon- 
dents, whose company is one of peculiar history. The present 
Swansea and Mumbles Railway Co. is a limited liability company, 
but the “road” upon which the line is formed belonged to an incor- 
rated company which had powers under a special Act passed 
in 1804 to make a road from Swansea along the western margin 
of the bay to Oystermouth and the Mumbles, and received 
= to impose tolls upon vehicles using the road. The road 
id not pay, and as early as 1819 tramcars were run upon the 
road. Interesting original pictures of the vehicles were exhibited 
to the Commissioners tu show that the respondents, in the persons 
of their predecessors, were then a ing company and not a 
mere toll-taking body. In later times the road fell into the hands 
of mortgagees and was converted into a railway, with regular 
rolling stock, engines, junctions, and communication with the 
railways from London. The applicants’ Act, passed in 1874, 
gave a carrying power over the line so as to connect the district 
beyond Swansea on the one side, over which the applicants were 
to run, with the district served by the respondents’ line. But the 
applicants’ line failed to give a continuous service from one 
ict to the other, as the purchasing powers over a property had 
lapsed, and the part of the tramways nearest to the railways is 
less than a mile in length. It was argued that Parliament had 
not intended that a lesser line should rule the greater, and that it 
would endanger the public safety to run a horse-drawn tramcars 
over a railway of a single line, and, besides, would give no advan- 
tage to the public not already held by the public. The railway 
company, ti —_ under no statutory obligation as regarded the 
fares, was ready to pledge itself to maintain the fares as at 
present. The applicants relied upon their right, under their Act, 
to run the eat oma car upon the line. 

The Commissioners, who went into the whole history of the 
two companies, decided to allow the horse tram cars to be run 
behind the trains on the line from St. Helen-street Junction to 
Mumbles, and arranged the conditions on which this was to be 
done, so as to enable the train and the cars to pass the crossings. 
The trains were to take twenty-eight minutes to run the 3 miles 
30 chains, so that the cars could keep up with the train. After 
an elaborate review of the differences existing between the 





companies as to the modes in which they suggested the traffic | 


should be conducted, Sir F. Peel said the Commissioners con- 
sidered that the net profit made by the tramways company by the 
use of the respondents’ line ought to be divided in the proportion 
of two-thirds to the owning company and one-third to the running 
company ; and having regard as well to the extra cost of main- 
tenance as to the extra inconvenience imposed upon the owners, 
they decided that the tramways company should also pay to the 
railway company 2s. 9d. per 100 passengers, and if in any one year 
the sum paid should not amount to £180, then the tramways com- 
pany were to pay to the railway company such further sum as, 
together with the amount, would make up in all £180. There 
would be no order as to costs, and the order would be stayed until 
the Ist of September. 








THE GERMAN Prpr ManuracturE.—Among the results of 
interest Soe out in connection with the official inquiry into 
the extent of the tobacco trade of Germany are some figures 
relating to the manufacture of tobacco pi in that country. 
The chief centre of this branch of industry is Ruhia, in 
Thuringia, In that town and the neighbouring villages the 
annual production for the past few years has averaged 540,000 
genuine meerschaum bowls or heads and 5,400,000 artificial or 
imitation meerschaum bowls. The number of polished, lacquered 
and variously mounted wooden pipe heads annually produ 
pre Faved the common porcelain en the — 

pes o e German peasantry, there were manufactu: every 
year 9,600,000, and of fine clay or lava bowls 2,700,000. Further, 
there has been an annual average production of 15,000,000 pipe 
stems or tubes of various sizes and materials, 1,600,000 dozen of 
miscellaneous adjuncts, such as flexible tubes, chains, tops, tufts, 
&c., 12,000 dozen of meerschaum pipe cases, 800,000 dozen mouth- 
pieces and cigar-holders of amber or horn and mee m, wood, 
or cocoa-nut shell, and, “.* 15,000,000 complete pipes com- 

of various materials. The valine of the whole is estimated 
at abont £1,000,000 sterling. 
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| FORGING HEAVY CRANK SHAFTS.* 
| By Mr. W. L. FE. McLeay. 

Tue following paper describes the method of forging marine 
| crank shafts adopted at the Lancefield Forge, Glasgow. It will 
better understood if a short account is first given of the 
| ordinary methods in use for the same purpose. d 

First Method.—The most common method is technically termed 
| by the forgeman “finishing the piece before him.” He begins 
| with a staff or stave, as shown in Fig. 1, suspended by a chain 
| from the crane, and e round for the convenience of manipu- 
| lating under the steam hammer ; this stave is used over and over 
| again for many forgings, as it is -y the “‘ porter ” to carry the 
| piece, and enable it to be worked. The forging is begun by two 
| or three slabs being placed in the staves as at S S 8, and then 
inserted in the furnace. e slabs are flat blocks made up of 
pieces of scrap iron, which have been piled and heated and then 
welded together. After being brought to a welding heat in the 
furnace the slabs are withdrawn, placed under the steam hammer, 
and beat down solid. The non is then turned upside down, and 
two or three similar slabs placed on the opposite side, as shown 
at S S, Fig. 2. When sufficient iron has been thus added 
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to form the collar of the shaft—assuming it to have a collar— 
it is rounded under the hammer, as at C, Fig. 3. and the 
body of the shaft next to the collar is roughly formed, 
as at D. More slabs, SSS, are added to bring out the body, 
and afterwards the crank itself is proceeded with, as at 
E, Fig. 3._ The piece will begin to assume the appearance of A, 
Fig. 4. Then more slabs are welded on the top, as at S85, 





Fig. 4, till the depth of the crank is obtained, after which the 





forgeman proceeds to finish the collar and body of the shaft, as 
shown in Fig. 5. The collar on being finished is cut all round, as 
shown at C D, so that it may be more easily detached from thestave 
when the shaft is completed, leaving only sufficient connection to 
carry it till then. The forgeman then cuts the gable of the crank 
as at E G, and rounds up the body and neck as at BN. This it 
will be observed is a speedy process, and would invariably be 
adopted if it was not attended with a we | serious drawback ; it 
is very hazardous to the solidity of the forging. For it will be 
easily understood that not above a third of the crank itself can be 
thus formed, because theiron at the neck N would not carry a greater 
mass ; if the whole mass of the crank, or even the half of it, was 
formed before the body and neck of the shaft were finished, a 
proper heat could not be taken on the body and neck for finish- 
ing, without the neck giving way or me nye Indeed, as it is, 
the undue proportion often causes the shaft to be strained at this 
part, where most strength should be, so that it is rendered wea! 

and a flaw is developed which by-and-by causes it to be remov 

from the steamer as dangerous and useless, if indeed it does not 
break outright ; so that the forgeman, if he adops this method, 
must be very careful to proportion the amount of iron he has 
massed in the furnace to the size of the “a he is ae 
otherwise the weakening above mentioned will take place. i 
marine engineers will easily recognise this defect, which frequently 
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occurs, but the cause of which is probably not well understood, 
Such a flaw will Peony a a similar appearance to that shown at 
F, Fig 6, taken from an actual example. This difficulty of pro. 
portionin, el ge of the crank first forged to the size of the 
neck will be still better understood by the appearance of it in 
the furnace, as shown in Fig. 7. bp ey eee ed this stage, with 
one end of the shaft completed, as also that portion of the crank 
itself which of necessity was Cg ag before the collar was 
cut, in order that the neck might finished, no more iron can 
be added on the top edge, as it is up to the full depth already ; it 
must therefore be added on the flat, as in Fig. 8, where the piece 
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is shown on its flat side in the furnace, the finished portion being 
outside the furnace door. number of slabs SSS are then 
placed side by side to bring out the width of the crank further; 
these being welded down, the piece is turned upside down, and 
the process — on the other side. Afterwards other slabs 
are similarly go on both sides, as shown in Figs, 9 and 10, of 
which one is the flat and the other is the view of the crank 
at this stage; and this is continued till cient iron has been 
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massed to allow of the other gable of the crank being cut down, 
as at A, Fig. 11, and sufficient also to allow of the other part of 
the body B being rounded, and prepared for further piecing out. 
Now it will be o ed that the first gable finished has the slabs 
all welded on the edge of the crank, as shown in Figs. 3, 4, and 5, 
and the hammering hus all heen on the edge; hence the subse- 
quent hammering on the flat has a tendency to open up the 
weldings, if they have not been eres made, A section 
taken at AB, Figs. 7 and 8, will show as in Fig. 12, the weldin 

being across the web of the crank; the circle indicates the 
section which the crank = would present if cut through there. 
But when the slabs are placed on the flat afterwards, some of the 
joini of the end of the slabs, or “scarf ends,” are certain to 
fall thin the crank pin, as seen in Figs. 8, 9, and 10; therefore, 
the section through C D, Figs. 8 and 9, will show somewhat like 
Fig. 13, where the circle indicates the position of the crank pin. 
The flaw thus produced, called ‘‘a scarf end in the pin,” is 
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readily recognisable by all marine engineers; at E, Fig. 14, isa 
sketch from actual occurrence. When the second gable is cut, 
and the other end is rounded, there is only the other collar to put 
on—if a double-collared shaft—and the forging is completed. This 
method is so speedy as com with any other, that it is often 
reso. to even at the risk of making a bad forging ; and too 
many broken shafts testify to the fact. Besides, it may be 
observed that in making a double-crank shaft, while the one crank 
may be made in this way, the other must, for the first crank A, Fig. 
15, being completed, and the body B, between the two cranks, also 
completed, the second crank C must of necessity be pieced off 
this body, even at the risk of the neck N being strained. This 
may account for the many instances in which one of the cranks 
of a double crank shaft gives way, rendering the shaft useless; 
and also for the plan now almost universal of making the two 
cranks separately and coupling them together; a further object 








being, no doubt, to have the means of replacing a defective half, 
if need be, without losing the whole shaft, At Lancefield, when 
a double crank shaft is to be made, the after crank A is first made 
by the method afterwards described, so as to insure that this 
—_ through which, as —_— next the peepalien, all * pee 
of the engine is perfectly sound; and in piecing the other 
crank off the Body it is a with slabs on the flat instead of 
on the edge, as afterwards descri The writer's own — 
is that the crank is the most important part of the shaft, and 
therefore, at all costs, should be made first. Others, no a 
may take the same view, and to avoid the risks just mention 
may adopt the following method. 

Second Method.—This method builds the middle first, and is 
called “turning the shaft end for end.” The shaft is un 
from a stave, by the addition of slabs, as shown in Figs. 1 and 2. 
Fig. 16 shows it with iron added in slabs, till a butt is formed, as 
at B, to form the nucleus of the crank; slabs S SS are then 
piled on it to bring the crank upto the height. These are beaten 
down, and eto sm and more are added, as at S88, Fig. 17, till 
the full height of the crank is reached. Should the web—or 
edgeway of the crank—be thick, two slabs are te ag used 
to make up the breadth, placed edge to edge, as shown in Fig. 18; 
the width of these slabs being limited by that at which the 
shinglers can conveniently work and turn them under the steam- 
hammer. The crank, however, is completed without any “side 
slabs,” such as shown in Figs. 8, 9, 10, for the beating down of 
the slabs on the edge broadens out the mass, and gives sufficient 
material to forge out the crank to the proper height by hammer- 
ing on the flat. The crank is afterwards cut at the off gable at 
G, Fig. 19, the body B pieced out and rounded, the collar welded 
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on, and then a small stave S isdrawn upon the end, to enable the 
forgemen to handle the piece when he ‘‘ turns it end for end,” to 
complete the other end of the shaft. ‘This method, though better 





than the last, is also objectionable; for ert there is not equal 
risk of ‘‘scarf ends” in the pin, yet the weldings are all on the 
edge, as shown at T, Fig. 20, where 


is shown by the dotted circle; and the cheeks of the 00, 





the section of the crank pin | be 
crank, 


are thus liable to give way if a heavy strain comes on the crank 
when at work, e defects arising from this cause are shown 
as below, Figs. 21, 21a, and will be readily recognisable by all 
engineers. 

hird Method.—Considerations such as these have led to the 
adoption of the third or Lancefield method. Fig. 22 shows the 
piece begun from the stave in the usual way, with the slabs all 
welded however on the flat, till a basis is formed for the building 
up of the crank. A portion A is roughly rounded to form the 


one end of the shaft, and the butt of the crank will present the 
omen of aslightly elongated square, as shown at B B, Fig. 23. 


e workman then ‘‘scarfs” or hollows it down at one edge all along 
the side, as shown in Fig. 24 from A to B, and as indicated on 
the end view by the dotted line from C to D; it will then pre- 
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sent the appearance shown by the end view, Fig. 24, being some- 
what bulged outward at seca og omg E and F. Three long thin 
slabs 888, fo and shaped for the purpose, are then placed 
on the hollowed part, the piece lying flat in the furnace. ese 
slabs are tapered a little the breadth way, not on the length, and 
little pieces of iron are interposed between thera, to keep the 
surfaces apart, and allow the flame free access between them. 
The object of making them thin is that they may be all equally 
heated, which is not so readily achieved when the slabs are 
thick; and the object of the tapering is to allow the slag to 
flow out freely when the uppermost slab is struck by the 
steam hammer. ‘The surfaces thus get solidly welded. Fig. 
25 presents the slabs thus placed in ele- 
vation, and Fig. 26 in section. The slabs 
are forged long enough to go right across 
the whole width of the crank, excepting 
about 6in.; this margin is necessary to 
allow of the ————s out of the slabs 


\cco- 
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? to the whole width under the process of 
forging. After these slabs are perfectly 
wed, the piece is turned upside 


down, and the process is repeated on 

the other side, as shown in Fig. 27. When welded down 
the mass has increased in depth as well. Another —— 
takes place on the first side, and then another on the secon 
side, as shown in Figs. 28 and 29, and so on, till the full size 
is obtained; and it will be seen, as in Fig. 30, that by this 
process of “‘scarfing” equally from both sides, the iron from the 
very middle of the body of the shaft—originally as at H I in 
the end view, Fig. 23—is drawn up quite to the crank pin. The 
in will show in section as the dotted line, Fig. 30, and it will 

= seen that by no oe, can there be a “* end” in 
the crank pin, as the slabs in all cases go right across the 
crank, and also that the cheeks of the cranks have no edge 
weldings crossing them, as in the previous cases; for the tail 
of a slab may at R, while the other end may be at S, 
Fig. 30. The fibre is also developed by the continuous 





drawing up of the iron consequent upon the repeated flat scarf- 
ings across the whole width of the crank. When the crank has 
been thus massed sufficiently large, it is cut at the gable, with 
sufficient material left to piece out the other body of the shaft. 
This is now done, the coupling welded on, and a small stave 
drawn on the end to enable the ae og to manipulate it, when 
it is turned end for end, to complete the other end, as shown 
already in Fig. 19. These proceedings occupy longer time than 
either of the other two methods, and ge yey cost a little 
more; but the advantage is well worth all the difference, as 
greater confidence can be entertained that the forging is every 
way satisfactory. In brief, by making the crank first, is avoided 
the liability to weakness at the neck, characteristic of the forge- 
man’s making the shaft before him, as in the first method, 
by the repeated “‘side scarfings” is avoided the liability to 
fracture across the cheeks, consequent upon the edge weldings 
of both first and second methods; while by having the slabs the 
whole length of the width of the crank any “scarf end” in the 
im way of the crank pin is impossible—such as may occur 
in the first method; and the welding of the mass of the crank 
being wholly on the flat must tend to form a more solid forgin 
than if hammered otherwise. Thus, if the forging is well hea’ 
and properly hammered, the system eg to ensure that no 
we will be found in the shaft after it is finished and put to 
work, The writer believes, from the success which has alread 
followed in every case the adoption of this method, that it wi 
eventually be found that almost more depends on the mode in 
which a crank shaft forging is constructed than on the material of 
which it is made. is le him to make some observations 
regarding the material for such shafts. It is of course well 
known that in the carly days of engineering, before the time when 
steam navigation had received it great impetus by the invention 
of the screw propeller, the connecting rods, cranks, ts, &c., 
of land engines.were all formed of cast iron, except, indeed, 
where the connecting rods were made of wood, strap with 
plates of wrought iron, as frequently was the case with —— 
winding, and blowing engines. In fact, all the parts that cou id 
made of cast iron were so made, and the piston rods, bolts, 
keys, straps, and other smaller parts were alone made of 





malleable iron; the smaller pieces being made from rolled bars 
di as at present, and the larger made of similar bars, but 
P side by side and bound together or “‘fagotted,” as they 
were called, from their resemblance to a bundle of fagots. These 
bars, thus fagotted, were either brought to a welding heat in a 
smith’s he and welded under the sledge-hammmers of the men 
called “‘ strikers,” or hammermen ; or else heated in a furnace, and 
welded under the tilt-hammer worked by a steam engine. By-and- 
by it was found necessary to adopt the stronger material, wrought 
iron, for parts hitherto confined to cast iron ; because the latter 
was found too deficient in cohesion to stand the strains due to the 
power of high-pressure steam, which was now almost universally 
superseding the use of low-pressure steam in the condensing 
engine. ‘The system of fagotting, however, was still carried out, 
even far into the history of marine engineering ; but when the 
rapid increase in the dimensions of engines, both stationary and 
marine, called forth the steam hammer, and so rendered the forgin 
of heavy masses comparatively easy, the system of fagotting fe! 
into disuse, for the following reason. In making up a fagot, say of 
18in. or 20in. square, it was found that in the furnace the outside 
bars would reach a welding heat much sooner than those in the 
middle; consequently on welding this fagot under the steam 
hammer, though the blow might reach to the centre, yet the 
interior would not be welded, while the surface was; hence the 
shaft or other forging would not be welded throughout, and it was 
no uncommon pes for a shaft to break and ex the internal 
bars quite loose and separate from each other. hen it was seen 
that malleable was so much superior to cast iron, and that the 
system of fagotting was so imperfect, the adoption of “‘ scrap iron,” 
which was then composed principally of parings of boiler plates, 
pieces of cuttings from smiths’ shop, old bolts, horseshoes, angle 
iron, &c., became general. These being piled together in suitable 
pieces, and in a pile of suitable size, for the convenience of work- 
ing, were brought to a welding heat, and beaten out into a slab. 
or oblong-shaped piece, ready for the forgeman, who would build 
two or three together, adding more when required, and 
so bring out his piece to a sufficient size to enable him to 
shape his forging out of it. Then it was that engineers 
seeing what an increase of strength they obtained by these means, 
invariably specified on their drawings—as many of them still do— 
“These forgings are to be made of carefully selected scrap iron, 
free from flaws and defects.” To meet the requirements of their 
customers therefore torgemasters had now nothing to do but to 
select and use the best available scrap iron; but the universal 
adoption of iron hulls in place of wooden ones, conjoined with the 
rapid and unprecedented increase in steam navigation, soon intro- 
duced a class of scrap iron which did not possess the qualifications 
of good scrap, and also called for a very much greater supply of 
forgings than could be obtained in superior scrap iron. The conse- 
quence was that shafts of scrap iron, when turned and finished, be- 
came liable to exhibit streaks and seams, not due alone to imper- 
fect welding in the forging, but likewise to the laminations and 
imperfections of the original scrap iron, which the process of 
piling and shingling into the slab was not sufficient to oblite- 
rate. So constantly does this yet occur that it causes a 
strong temptation to make such forgings of new iron puddled 
direct from the pig and then shingled into bs or 
blooms ; under the idea that these streaks and seams will thus be 
avoided, and that the iron will be improved almost to the condition 
of scrap iron, while being forged under the steam hammer. 
This, however, is found not to be the case. The forging is cer- 
tainly free from the streaks of the scrap iron, but this is obtained 
at the expense of strength ; for the material is too raw ; it wants 
cohesion, and has not had the proper kind or amount of working 
to bring it to the condition of superior wrought iron. This 
method is still further tempting, inasmuch as it is far cheaper 
than the other ; the material costs less than scrap iron, and, as it 
welds at a lower temperature, a forging can be much more quickly 
and easily made. Still, for whatever class of machinery it may be 
fitted, it should certainly be eschewed in every case for a crank 
shaft or propeller shaft. 

From these considerations it has been the custom at Lancefield, 
in the preparation of the iron for crank-shafts, to improve upon the 
ordinary condition of the scrap iron in the following manner. The 
pile is made up of carefully cleaned and selected scrap; it is 
brought to a welding heat, and then hammered under the steam 
hammer; but ins of being beaten into a flat slab for the 
foreman, it is beaten into a square billet, which is afterwards 
rolled in the rolling mill into a flat bar, as if for ‘* best best ” 
merchant iron. By this additional heating, hammering, and 
rolling, all the different qualities of the scrap iron composing the 
pile are ae into one homogeneous material, having the fibre 
given to it that was lost in the separated portions of the scrap 
iron; and this, when cut up into proper lengths, and again piled 
and shingled into the slab, results in a material possessing some- 
what the closeness and density of steel, while retaining all the 
toughness and tenacity of superior malleable iron. The improved 
method of constructing the forging, previously detailed, is 
worthy the use of this superior material; and both having 
been adopted at Lancefield with results which have com- 
mended themselves so har agmemaar | to many engineers, that 
they now not only specify the material but stipulate for the mode 
of manufacture, it is thought the system has only to be more 
widely known in order to be universally adopted. It is certain 
to give greater confidence in the endurance of such important 
parts of the machinery, although this confidence may have to be 
obtained by a small increase in the cost, due to the extra work- 
manship both on the material and on the forging. When we take 
into consideration the vastly accelerated speed of the marine 
engine in late years, and the many disastrous effects which follow 
the breaking of a shaft at sea—also that the tendency of the age 
is still towards much higher pressures, and further lengthening of 
stroke—it is not surprising that improvement in such an important 
part as the crank shaft should be eagerly sought after ; but it has 
hitherto been sought in the direction of the material alone. Cast 
steel has been advocated, and brought to some extent into use; but 
its expense renders such shafts costly out of all proportion to the 
other parts of the engine; while, in the event of their heating when 
at work, a very frequent casualty,and having the water hose directed 
upon the crank pin or journals, it cannot be expected that the 
material will behave any better, or even so well, as tough wrought 
iron. Whatistermed puddled steelisliabletoth bjection,and 
probably, from its mode of manufacture, in a still greater degree. 
The so mild steel is no doubt proving itself a superior 
material, and yielding good results when rolled into ship or boiler- 

lates. But thus prepared, it is more costly than “rolled scrap 
ar ;” and if not rolled, but cast into an ingot, then it pues 
some of the crystalline characteristics of steel, with all the disad- 
vantages attending its manipulation into a forging. For extra 
large crank shafts, the fear of unsoundness, arising from the 
ordinary mode of forging, has led some engineers to consider the 
propriety of building the shafts and cranks in separate pieces. 
‘This, with engineers generally, has not hitherto been looked upon 
with favour, as the fewer the pieces the more rigid the shaft. 
Moreover, the increased weight necessitated by this separate 
building is viewed as a disadvantage, even although it were not 
attended with greater cost, as undoubtedly it is. The material 
and mode of manufacture advocated in this paper may tend to 
dissipate some of these apprehensions. —_ will not obviate 
defective construction in the engines themselves, or faulty pro- 
rtion of their or neglectful supervision of their working ; 
ut they will reduce to a minimum the risk of breakage in such 
untoward circumstances. If any objection be taken on the score 
of extra size, the enterprise which a quarter of a century ago 
engaged in the making of the unusually large shafts necessary for 
the Great Eastern may still be trusted to meet the advancing 
requirements of the present day. 


Considerable discussion followed the reading of this paper. 
Mr. Witi1ams, President of the Iron and Steel Institute, said 
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that, although his opinion on the forging of iron shafts was nog 
of much account, his experience being the manufacture of iron 
and steel for rolling, he thought the weak point in the system 
proposed by Mr. McLean was in the piling on of slabs, some Gin. 
shorter than the finished size of the crank. He thought the 
welding of the extremities of such pieces, when used to the full 
width, must be imperfect. The slabs should be of the full 
length, and the surplus, when hammered, cut off. 

‘Mr. JAMIESON pointed out that experience in such matters 
was everything, and thought the system advocated by Mr. 
McLean, being the result of long experience, was much to be 
relied upon. Mr, McLean spoke, however, of the great expense 
of shafts built up of several pieces as compared with solid forg- 
ings. Hecould not agree with that. One of the firms he was 
connected with—Messrs. John Elder and Co.—had a shaft 56 
tons to make up. It was made of many pieces fitted together, 
and he believed it was cheaper in the end than a solid shaft. It 
is not a question of forging, he said, but that no engineer can 
afford to run the risk of keeping a ship and machinery waiting 
while a new solid shaft could be made, as in the case of failure 
from any cause. We must rely more upon our tools in the case 
of large shafts, and build them up of several pieces. 

Mr. Rernotns, Sheffield, should not have risen to speak, but 
felt almost challenged by what had been said in the paper with 

to steel. As to putting slabs on the right way for hammer- 
ing, he might tell them that when he was apprenticed he had to 
turn axles, and one difficulty was that in the case hardening they 
were liable to become oval. The shafts seemed to be made up 
thus, Figs. Aand B. To prevent this the shafts were made up wit 
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a central and segmental bars—see Fig. C. But while this pre- 
vented the shaft becoming oval it was a very weak construction. 
Tt could not be well hammered. It was only by accident if such 
a shaft was sound. As to crystalline structure, he had no fear of 
crystallised iron. He had found that a piece I4in. square cut 
out of a crank was found to be much stronger than a piece of 
rolled iron of similar section. Steel shafts would be always 
costlier than iron, because the iron shaft was made gradually by 
a few men, while a steel shaft of similar size always required a 
large number of hands when being formed. It required about 
fifty men for a steel shaft, where an iron one of same size would 
require only teu. Mr. Holly, of America, had informed Mr. 
Reynolds that many locomotives were running in that country 
with steel shafts simply castings. 

Mr. Rapcuirre, of the Mersey Steel and Iron Company, 
thought the paper read gave a very admirable description of the 
best mode of forging large shafts. He hadadopted the same system 
—of rolling the scrap before using it in large cranks—the only 
difference being in the os up of the slabs. He thought it 
better to make the slabs the full length of the crank and cut off 
the surplus. He did not agree with Mr. McLean as to the com- 
parative value of shafts made up in his way and that of shafts 
made from puddiled iron. When good cold blast iron was used 
very superior shafts were the result. Thecrystals were as fine as 
the best steel. When made of such quality of pig it was not 
cheaper than forged scrap iron. As to compression, he thought 
that no matter what material is used it might be crystalline. 
Without fibre a forging is not safe. Mild steel is now brought 
to such a state that it was difficult to tell when it ceased to be 
iron and when it began to be steel. Then as to the cost of steel, 
he thought he might say that they ought to look a little farther 
forward than the present time. Steel rails were not long ago a 
great deal higher in price than iron rails. But they had now 
the fact before them that gentlemen in that room admitted that 
they could make steel rails cheaper than iron ones. From this 
he inferred that the same thing would hold good in the case of 
shafts made from steel. He did not think that steel shafts were 
to be made better by constructing them of one ingot. No matter 
how they made an ingot they would have crystalling. Without 
work they did not get fibre, and without fibre in a crank shaft 
they were not warranted in putting it to work. He might say 
his firm were now making ordinary sized ingows, and they were 
rolling them down into small bars, which could be cut up and 
piled equally as well as old boile: iron without any flaws, and it 
would stand ten times the amount of blow the first time it was 
brought out under the hammer. 

Mr. Peacock thought a well made scrap iron crank would last 
longer than any other kind of shaft. He agreed with Mr. 
McLean that it was essential to be careful in the selection of the 
scrap iron. He found nothing better than old Yorkshire boiler 
plates, cut into strips, and used for shafts. 


Mr. Samson Fox, Leeds, said he deemed it a most important 
thing to have fibre. He concurred with Mr. Jamieson in think- 
ing that large shafts should be built in parts. He thought that 
for heavy work that was the right way to go about it. With 
regard to smaller work there was no doubt that if they attended 
to fibre cold blast iron would make a very gi job. Purity 
was the first thing and plenty of work afterwards. 


Mr. Macponn&Lt, of the Great Southern and Western Railway, 
Dublin, said, although a shaft made out of good boiler scrap 
would last exceedingly well, he doubted whether any shaft could 
equal cast steel. He had 120 of these cast steel crank axles in 
use, and they had run from a very short mileage up to 300,000 
miles ; and of these 120 only three had broken. e thought 
they ought to look not only on the kind of material, but at the 
way in which it was treated. He was quite sure that many 
engineers had spoiled the shafts by turning the corners in the 
wrong way. 

Mr. James Howven had used a great many large shafts made 
by Mr. McLean, and could bear high testimony to the reliable- 
ness of the method he adopted. He always had his large shafts 

e up of scrap iron, rolled as described, for the last seven or 
eight years, and he had never had a breakage. He believed the 
shafts made by that system were quite equal to steel. He made 
these remarks simply as the result of his experience. 

Mr. McLzay, in replying to the criticisms, said that he thought 
the scope of his paper was in some degree misunderstood. If he 
were asked to make steel forgings he would do so; but, as show- 
ing the confidence of engineers, all the specifications he received 
were to the effect that the crank-shafts were to be made of the 
best selected scrap iron. He had been gratified within the 
last few days by an inquiry for a large set of forgings, and for 
the first time the firm have asked that all the wale Be made of 
best ae bars. Replying to Mr. Reynolds, he had said that he 
did not think a steel shaft in the case of “‘ heating” its bearings 
and having water poured upon it would behave so well as wrought 
iron under such circumstances. With respect to Mr. Williams’s 
remarks about the slabs not being full length, he might say they 
made them both ways, but they found that the thin slabs came 
under the welding heat much quicker, and the consequence was 





that the slabs lengthened out to the full size under the hammer 
when being welded. He thought Mr. Radcliffe would bear him 
out in this. They began by making them the full length, but 
he, Set they were in the wrong direction as regarded economy. 

e@ PRESIDENT would remind the meeting that with reference 
to the welding occasioned by sliding friction—to which Mr, 
Williams took mit RP this was a system advocated b 
Mr. Ramsbottom. hen he heard Mr. Peacock speak with suc 
confidence of good selected scrap iron in preference to steel, it 
seemed as if there were a reaction in favour of iron. But he 
might mention that there were as many varieties of steel as of 
iron. He was in hope we would soon get a homogeneous material 
—call it iron or call it steel—which would supersede the necessity 
for built or solid shafts of scrap iron. 


A paper by Mr. Crompton followed this discussion. 
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*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe Enaineer Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months, 


1832. Gas and Lamp Burners, H. D. Fellowes, Bayswater, London. 

1834. Be_t Fasteners, G. Sonnenthal, Lambeth-hill, Queen Victoria- 
street, London.—A communication from R. Zorn and F. Hille, 
Berlin.—8th May, 1879. 

1924. Spapes, H. McClintock Alexander, Coleraine, Londonderry.— 14th 
May, 1879. 

2019. MacuiInery Empvoyen in Mines, &c., J. Chrétien and C. Felix, Rue 
de Mouceau, Paris.—2lst May, 1879. 

2047. WorkinG the Trarric on OverH&aD Raitways, H. E. Newton, 
Chancery-lane, London.—A communication from E. Pecher, Bru 
22nd May, 1879. 

2379. AxLE-BoxEs, J. Rigby, Wednesbury. -16ih June, 1879. 

2520. Marine Sarety SiGNacurnc, W. B. Barker, Hoboken. 
1879. 

2563. PHorocrapnic Imaces, H. J. Haddan, Strand, Westminster.—A 
communication from D. N. Carvalhoand E. Marx, New York, U.8.— 
26th June, 1879. 

2619. Boots and Snors, A. Keats, Newcastle-under-Lyne. 

2623. Venticators, C. H. von Ullner, Drummond-street, Euston-square. 
—28th June, 1879. 

2691. Crrcucar Saws, R. A. King, Compton-terrace, Highbury, London.— 

—A communication from W. F. Hathaway, New Bedford, Massachusetts, 
U.8. —2nd July, 1879. 

2697. InpicaTinG IN Ram_way Careiaces, F, M. Rogers, Moorgate Station, 
buildings, London. 

2709. SecrionaL Boiterand Circuatine Tank, J. Keith, South Charlotte- 
street, Edinburgh. 

2710. Treatinc Burnt Resipve, 8. Hallsworth, Armley, near Leeds, and 
R. Bailes, Woodhouse Carr, near Leeds.—3rd July, 1879. 

2779. PresEeRvine, &c., Oysters, B. Hunt, Serle-street, Lincoln’s-inn- 
fields, London.—A communication from D. A. Loring, New York, U.S. 
—8th July, 1879. 

2795. Exvecrric, &c., Timepreces, H. Port, Small Heath, near Birming- 
ham, and T. Varley, Walthamstow.— 9th July, 1879. 

2807. Manuracture of Beis, &c., P. Barry and V. W. Jones, St. 
George’s-terrace, Victoria-road, New Brighton. 

2822. Tureap, W. R. Lake, Southampton-buildings, London.—A com- 

ication from D. R and Co, Paris.—lvuth July, 1879. 

2824. Exorves and Pumps, J. Baker and J. A. Baker, Tabernacle-walk, 
London.—A communication from A. G. Waterhouse and B. B, Brewer, 
Sacramento, California, U.S. 

2826. Sprnnino, &c., Corrox, J. Hodgkinson, Bolton-le-Moors. 

2828. Propvcine SuLPHO-AciDs of Rosaniiine, C. D. Abel, Southampton- 
buildings, Chancery-lane, London.—A communication from E, Jacob- 
son, Berlin. 

2830. CrncuLar Saws, G. D. Peters, Bunhill-row, London. 

2832. Raitway Wacons or Trucks, 8. Leach, Chorley. 

2836. Door Locks and Latcues, C. Mackey, Handsworth. 

2838. Botries, J. Yeo, Edenhall, Penrith. 

2840. REPEATING Fire-aRos, A. M. Clark, Chancery-lane, London.—A com. 
munication from J. Werndl, Steyr.—11th July, 1879. 

2842. Mera.iic Bepsteaps, &c., L. Brierley, Birmingham. 

2844. Mats and Rugs, N. Ramsden, Breightmet. 

2846. Po.isHinc Macainery, H. Heywood and J. Holland, Tonge, near 
Manchester. 

2847. ARRANGING the Notes and Keys of Musica. Instruments, T. 
Dawkins, Charter House-street, London. 

2848. BREECH-LOADING FIRE-AgMs, J. MacNaughton, Edinburgh, N.B. 

2850. Gurpinc AppLiances for BLinps, J. A. F. Aspinal, Inchicore, near 
Dublin, Ireland. 

2852. Sream, &c., Borters, W. R. Lake, Southampton-buildings, London. 
—A communication from W. H. Brown, Waterbury, Connecticut, U.8. 
—12th July, 1879. 

2854. CLosine, &c., CARRIAGE Doors, R. Pickwell, Lowgate, Kingston- 
upon-Hull. 

2856. Inner Sotes and Sockine for Boots and Snogs, H. R. Newton, 
Seymour-street, Hyde Park. 

2858. PAPER BinpeERs or FasTENERs, W. Slater, Plumstead. 

2860. Hyprocarsons, 8. Pitt, Sutton.—A communication from Dr. P. 
Greiff, Munich, Comming. 

2862. PortaBLe Sirnons, W. P. Cherry and C. E. Cherry, Porter-street, 

ingston-upon-Hull.—14th July, 1879. 

2866. Weicuine Grain, &., A. M. Clark, Chancery-lane, London.—A 
communication from W. H. Allen, New York, U.S. 

2868. AERATED Liquips, F. G. Riley, Buckingham Palace-road, London. 

2870. Tree Saws, H. Simon, St. Peter’s-square, Manchester.—A commu- 
nication from J. C. Schulte, Essen-an-der-Ruhr, Germany. 

2874. SLoT-DRILLING Macuines, A. C. Kirk, Glasgow. 

2876. Sounpine, &c., Dertus of WaTEeR at Sea, W. Moseley and T. §, 
Trumble, Liverpool. 

2878. Macnetic Svays, &c., W. Wilson, Stokescroft, Bristol. 

2880. GeneRaTING Steam, H. E. Newton, Chancery-lane, London.—A 
communication from A. Nobel, Paris.—15th July, 1879. 

2882. Furnaces, E. Brook, Bradford. 

2884. TREATING VEGETABLE, &c., Bopies, W. L. Wise, Whitehall-place, 
London.—A communication from M. Paul, Paris. 

2888. Lapres’ Dress-HoLpeRs, J. E. Lilley, Brixton-road, Surrey. 

2890. Sewinc and EmMBrormpERING Macuines, W. E. Gedge, Wellington- 
street, Strand, London.—A communication from E. Cornley, Paris. 

2892. Drawinc Frames, E. Dugdale, J. Dugdale, and G. Haworth, 
Blackburn 

2894. Guarp for the Stups of Suirt Fronts, J. V. Casteel, Manchester. 
—A communication from C. Kritz, Ghent, Belgium. 

2896. RatLway Covup.ines, N. Chandler, Hednesford, Staffordshire. 

sa taal the Faustrication of CHEQues, &c., T. H. Drew, 


24th June, 





2900. SturF Butrons, C. M. Sombart, Magdeburg, Germany.—A commu- 
nication from Wedding and Schmittmann, Elberfeld, Germany. 

2902. Conversion GEARING, H. J. Haddan, Strand, London.—A communi- 
cation from L. M. Avery, New York, U.S. 

2904. Wueets, E. Honychurch, Wellington-road, Camberwell, Surrey.— 
16th July, 1879. 

2933. Exercisinc Apparatus, J.T. King, Liverpvol—A communication 
from W. I. O. Byron, jun., New York, U.S. 

2939, PURIFYING ALKALINE So.utions, E. Carey, H. Gaskell, jun., and F. 
Hurter, Widnes,—18th July, 1879. 

2945. Joints of Rais, A. Barclay, Glasgow.—19th July, 1879. 

2953. Winpine, &c., Yary, J. Boyd, Shettleston. 

2961. Paintinc Macuinery, W. R. Lake, Southampton-buildings, London. 
—A communication from The Actien-Gesellschaft Maschinenfabrik 
Augsburg.—2lst July, 1879. 

3029. CLEANING WooL, E. Hiibner, Rue Laffitte, 

3075. Fives for Hotpine Lerrers, W. R. Lake, P 
London.—Ajcommunication from J. 8. Shannon.—29th July, 1879. 

2973. Curixe by Heat or VuicanisinG DENTAL PLATES, &., J. 8. Camp- 

North Plainfield, U.S. 

2975. MoTIvE-POWER Enorines. H. Hutter, Graz, Austria. 

2977. Insectine Apparatus, W. R. Lake, Southampt gs, Lon- 
os communication from W. W. Evans, Paterson, New Jersey, 

2979. Sanp Brast, B. C. Tilghman, Gray’s-inn-road, London. 

2981. CLosinc Bags of Parer, &c., H. Planche, Paris. 

2983, WuiTe-Lxap, F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from G. Dahm, London. 





Paris.—25th July 1879. 
South ben tear iLai 
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2985, Reoutators, A. M. Clark, Chancery-lane, London.—A communica- 
tion from le Baron R. Selligre and L. M. 7. Riot, Paris.—22nd July, 
1879. 

2987. Surriyina Heat and Power, F. B, Wheeler, Fenchurch-street, 
ee communication from W. E. Prall and H. Olrick, New 

ork, U.S. 

2989. Earrinos, &c., J. P, Hunt, Birmingham. 

2991. Rispep Loorep Fasrics, J. Kiddier and H. Kiddier, Nottingham. 

2995, ImprRIAL Measures, A. Dunn, Birmingham, 

2997. Permanent Way, H. H. de W. oan, Camberwell, Surrey. 

2999, Hammers, &c., W. Young, Somerville-road, Peckham. 

3003. Treatina SuGcar-cane, W. L. Wise, Whitehall-place, London.—A 
communication from P. Faure, Paris. 

3005. Carts for Disrriputine Sanp, &c., H. W. Barstow, Regent-street, 
London. 

3007. Pressine and Mouuprne, R. Duncan, Madeley, Silop,—23rd July, 
1879. 

3009. PorTaBLe Borers, 8. James and T. James, Bedford.’ 

3011. OprarntnG OLEAGrINoUS Propucts from Coat, J. Pearless, Copthall- 
buildings, London.—A communication from W. Bell, New York, U.S, 
—24th July, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2097. ImrraTion Featuers, A. M. Clark, Chancery-lane, London.—A com- 
munication from M. 8. Heyman, 8. M. Heymann, and H. M. Heymann, 
New York, U.8.—30th July, 1879. 

3098. Makina Iurration Featners, &c., A. M. Clark, Chancery-lane, 
London,—A communication from M. 8. Heymann, 8. M. Heymann, 
and H, M. Heymann, New York, U.8.—30th July, 1879. 

3127. VaGinaL Syninces, R. H. Woodward, New York, U.S.—Ilst August, 
1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

3125. TREATING the Reruse of Towns, A. Fryer, Wilmslow.—5th August, 
1876. 

3168. Seats, &c., J. G. Tongue, Southampton-buildings, Chancery-lane, 
London.—9%th August, 1876. 

3188. Liegntine, &c., Gas Lamps by Evecrricrry, St. G. L. Fox, Sussex- 
place, Ouslow-gardens, London.—sth August, 1876. 

3162. Construction of Cookinc Rances, J. Wilson, St. Andrews.—1l0th 
August, 1876. 

3109. Treatinc Suncare Ores of Correr, &c., 8. Pitt, Sutton.—10th 
August, 1876 

8181. Manvracrure of ArricLes from 
Augual, 1STb. 

3184. Firercaces, &c., C. Hill, Cardiff.—1l1th August, 1876. 

3217. Prixtinc Macarnes, E. G. Brewer, Chancery-lane, London. 15th 
August, 1876. 

3361. TELEGRAPHIC SIGNALLING, W. H. 
Cornhill, London.—26th August, 1876 

3150. Gretrinc Coat, &c., J. Macnab, Charlotte-street, Fitzroy-squarc, 
London. —tth Avguat, 1876. 

3164. Comrressino Air, &c., P, Brotherhood, Ladbroke-gardens, Notting- 
hill, London.—1l0th August, 1876. 

3166. ReGuLatine the {Temperature of Heatine, &c., Arparatus, T. 
Whitaker and W. Whitaker, Bolton.—10th August, 1876. 

3151. Pryine, &c., BLoop, C. Forrest, Edinburgh, and A. Forrest, Man- 
chester.— rh August, 1876. 

Markinc-our Grounp, F. W. 

London.—10ti August, 1876. 

3200. Weavino, H. Ainley, Kirkheaton, near Huddersfield.—1l4th August, 
1876. 

3267. Curtinc and Packrine Suear, G. Martineau, Mincing-lane, London. 
19th Auguat, 1870. 


Correr, 8. Pitt, Sutton.—11th 


Davies and F. H. W. Higgins, 


Byrne, Southampton-buildings, 
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Patents on which the Stamp Duty of £100 has been Paid. 

2331. Ervratixe Cast Irox, C. M. T. du Motay, Boulevard de Stras- 
bourgh, Paris.—5th August, 1872. 

2352. BLocxine Hats, R. Turner, Denton, and J. Hibbert and J. Cheet- 
ham, Hyde.—7th August, 1872. 

2365. CLEANING Wueat, &c., 8. H.. Hadley, Bartram Park, Hampstead, 
London.—S8th August, 1872. 

2432. Horsesnozr Naws, W. Morgan-Brown, Southampton-buildings, 
London. —15th August, 1872. 

2370. Pressinc Woo.ten, &c., Fasrics,G. H. Nussey and W. B. Leach- 
man, Leeds.—9th August, 1872. 

2382. Spin and Dousuixe, T. H. Rushton and R. Tonge, Bolton.—9th 
August, 1872. 

2406. Rerriceratixc Apparatus for Suips, &c., B. Hunt, Serle-strect, 
Lincoln’s-inn, London.—13th August, 1872. 


Notices of Intention to Proceed with Patents. 

1298. Fotpine Bepsteaps, F. J. Runyard, Camden Town, London. 

1302. Treatino Eartuiy Ciays, R. Pickwell, Lowgate, Kingston-upon- 
Hull.—2nd April, 1879. 

1336. Hypravuic Fire-escares, I. Furstenhagen and H. Wildt, Bradford. 
--A communication from E. G. Prillwitz and J. E. Broszus. 

1341. Cookinc Apparatus, R. H. Wylde, Leeds. 

1345. Weicninc Atconot, A. Browne, Southampton-buildings, London. 
—A communication from A. Tavan and J, Charrier.—4th April, 1879. 
1356. WorKiNG SteaM Enoines, J. C. Chapman, Cottenham-road, Hornsey 

Rise, London. 

1357. Dry CLosets, J. Mackie, Glasgow. 

1359. MANUFACTURING SULPHO-CYANIDES, &c., H, E. Newton, Chancery- 
lane, London.—A communication from J. Tcherniac and U. Gunzburg. 
—5th April, 1879. 

1375. Exureitine, &c., ArticLes in SHor Wixpows, M. 8. Cohen, 8t. 
John’s Wood, London.—7th April, 1879. 

1391. TeLemerers, H. J. Haddan, Strand, London.—A communication 
from J. Krause. 

1392. Bricks for Burtpine, H. W. Hart, Chancery-lane, London. 

1394. Mecnanism for Repucine Friction, W. H. Berry, Leeds. 

1396. Harrows, G. W. Murray, Banff, N.B., J. Macdunald and A. Mac- 
donald, Portsoy.—8th April, 1879. 

1406. Inox, J. Cooke, Rotherham. 

1408. Compressino, &c., the FLow of Fivuips, G. W. Harvey and W. D. 
Seal, Washington, U.S. 

1409. Coatine lron PLates with Try, &c., D. Davies, Crumlin. 

1414. ATTacHING FasTentnos to Gioves, &c., J. Hinks and T. Hooper, 
Birmingham.—9th April, 1879. 

1433. Steam Generator, &c., Furnaces, E. Rowland and W. Varley, 
Manchester. 

1435. Reapinc Gratin, E. G. C. Bomford, Fladbury, Pershore. 

1443. Steam Enorine, J. 8. Stubbs, Devonshire-street, Ardwick, Man- 
chester.—l0th April, 1879. 

1480. Dryinc, &c., VeceTaBLes, 8. C. Davidson, Belfast.—16th April, 
1879. 

1518. Stoppers for Borries, &c., W. E. Gardiner, High-street, Peckham, 
Surrey. 

1523. Locks and Keys, ©. F. Otto, Zerbst, Germany.—18th April, 
1879. 


1541. Counreractine the Strains of Cuains and Ropes, &c., M. Jones, 
Fenchurch-street, London. 

1542. CENTRIFUGAL DressiINno or BoLtinG MACHINES, H. Simon, St. Peter’s- 
square, Manchester. —A communication from H. Seck. 

1553. Taps for FLurps, C. J. Waddell, Manchester. — 19th April, 1879. 

1579. Puriryinc Mipp.inos, C. A. Barlow, Manchester.—A i 
tion from W. Seck. 





1590. Horserakes, 8. B. Bamford, Uttoxeter, Staffordshire.— 22nd April, 
1879. 


1624. Prope.iineo Surps, J. H. Johnson, Lincoln’s-iun-fields, London.—A 
communication from G. de la Marronnitre. 

1635. Evecrric-Licut Apparatus, J. MacKenzie, 
Regent’s Park, London..—25th April, 1879. 
1652. Printing TeLecraru Apparatus, W. R. Lake, Southampton-build- 
ings, London.—A communication from C. Heyet.—26th April, 1879. 
1677. Decorative Tires, J. H. Cryer, Water-street, Liverpool.—A com- 
munication from J. G. Low, C. A. Wellington, and W. C. Burrage. —29th 
April, 1879. 

1707. WorKMEN’s CHECKING Apparatus, F. Wirth, Frankfort-on-the- 
Maine, Germany. —A communication from R. Biir 

1714. Looms, J. Ainsworth and H, Ainsworth, Preston.—30th April, 
1879. 

1790. AxLE-BoxEs, W. Edwards, Birmingham.—6th May, 1579. 

1895. Stoppers for Borries, H. Barrett, Hampton, and J. Bailey, Silver- 
town, Essex.—1l3th May, 1879. 

2019. Traction Macuinery, J. Chrétien and C. Felix, Rue de Mouceau, 
Paris,—21st May, 1879 

2053. METALLIC Fences, P. M. Justice, Siaphemertey See London: 
—A communication from the Washburn and Moen May ig Com- 


Osnaburg-street, 


pany.—23rd May, 1879. 

2432. MANUFACTURING Parer Bags, T. Bibby, J. Bibby, and J. Baron, 
Rochdale, and J. Duerden, Barnsley.—19th June, 1879. 

2512. Preservation of ALIMENTARY Supstrances, T. F. Wilkina, Upper 
Baker-street, London.—23rd June, 1879. 

2603. Hoipers for Pens, &c., R. Wilson, Keswick.—27th June, 1879. 

2668. Bouts and Reets for Dresstnc Meat, &., H. B. Sears, Liverpool. 
—Ilst July, 1879. 

2691. CrrcuLar Saws, R. A. King, Compton-terrace, Highbury, London. 
—A communication from W. F. Hathaway.—2nd July, 1879. 
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2715, BuckEeTs tj Drepoers, W. R. Kinipple, Greenock, Renfrew, N.B. 
—4th July, 1879. ' 

2779. diane, &c. Ovsrers, B, Hunt, Serle-street, Lincoln’s-inn, 
London. —A communication from D, A, Loring.—8th July, 1879. 

2795. Execrric and other Timk-piEcEs, H. Port, 8 Heath, near Bir- 

ham, and T. Varley, Walthamstow.—9th July, 1879. 

2812. Rarway, &c., Carriages, U. Scott, Great Portland-street, Oxford- 
street, London.—l0th July, 1879. 

9843, VENTILATORS, R. Munn, Glasgow.—12th July, 1879. et 

29856. INNER SOLES, &c., for Boors and Suozs, H. R. Newton, Sey - 


with a hand or fly wheel, ther with a channelled, cellular, or pervious 
or a combined with any suitable filtering edi held 


reciprocating breech slide containing two sets of chambers, each set corre- 
di in bember to the nang 





between perforated metal or other strainers enclosed within the chan- 
neiled receptacte. 
5046. Srorrerine Bory 


&e., C. T. Burchardt.—Dated 10th December, 
ere communication. 


Not proceeded with.) 2d. 
relates to that class of stopper device for bottle described in patent 
No. 1534, dated 11th April, 1876, and consists in pivotting the wire lever, 


frame, or bam which locks the stopper carrying yoke either in suitable 





t, Hyde Park, London.—1l4th July, 1879. 
aan Rasta, &c., H. R. Lumley, Tavistock-street, Covent-garden, 
London.—15th July, 1879. 

2882. Furnaces, E, Brook, Bradford. 

2900. Srurr Burrons, C. M. Sombart, Magdeburg, Germany.—A com- 
munication from Wedding and Schmittmann.—1l6th July, 1879. 

2923. Cure for ToorHacue and Nevura.oei, C. H. Tiffen, Hove.—18th 
July, 1879. 

2963. ‘Purranixe ve and Skins, J. Baird, jun., Bermondsey, Surrey. 
—2ist July, 1879. 

2985. CONTROLLING the Suppty of Steam in Steam Enoines, A. M. Clark, 
Chancery-lane, London.—A communication from B. R. Seillitre and 
L. M.T. Riot.—22nd July, 1879. 

2991. Rrenep Loorep Fasics, J. Kiddier and H, Kiddier, Nottingham.— 
28rd July, 1879. 

3097. ImrraTion Featuers, A. M. Clark, Chancery-lane, London.—A com- 
munication from M. 8. Heymann, 8. M. Le ge and H. Heymann. 
8098. ImiraTion Featuers, &c., A. M. Clark, Chancery-lane, London. 
—A communication from M. 8. Heymann, 8. M. Haymann, and H. 


Heymann. 

All persons ha’ an interest ino ing any one of such applications 
aout leave in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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4544. Onrainino Ammonia, C. A. Fawsitt.—Dated 9th November, 1878. 
4d. 


Nitrogen is passed over or in contact with oxide or carbonate, or other 
suitable compound of sodium, or of potassium combined, or mixed with 
carbon in the form of charcoal ; and secondly, steam is passed over or in 
contact with the substances after the nitrogen has acted on them for a 
shorter or longer time. Cyanides or similar compounds are formed by 
the first part of the process, and these P ds are d posed by the 
action of the steam, so as to yield ammonia, which may be absorbed by an 
acid or collected in any other convenient way. 
4724. Catcucatina Macuines, F. Wirth.—Dated 20th November, 1878.— 

(A communication.) 10d. 

A wheel fitted on a spindle carries the figures 0, 1, 2, &., to 9 on its 
periphery, and is further fitted with nine movable teeth, upon drawing 
out Which the corresponding number is presented at an aperture in a 
box containing the apparatus. The tee poresting act upon figure 
wheels when the spindle is rotated, in one direction for addition and in 
the opposite direction for subtraction, so as to cause the total to be pre- 
sented through apertures at the bottom part of the box. Multiplications 
and divisions can also be worked out by the apparatus. 

4974. Manuracrure or Hors, Apzes, &., S. Dufiield.— Dated 5th Decem- 
ber, 1878. . 





Hoes are manufactured from one piece of steel, which is heated toa 
welding heat, and on a bed or die having the form of one side of 
the hoe, the top die having the form of the opposite side. Blows are 
struck by a steam stamp upon the top die, and the hoe, being then formed 
is cut off and dressed and hardened at the same heat. 

4008. er Gypsum, Lime, &c., B. J. Atkinson.—Dated 5th Decem- 
, 1878. . 

The use of an internal fire is abolished, a blast of heated air being used 
as the calcining agent. The kiln has a central chamber at the base into 
which the heated air is forced, and on each side thereof is an elevated 
side chamber forming the calcining chambers which receive the gypsum 
or lime, and into which the air is conducted by tubes forming conduits, 
and at the same time stays to support the walls of these chambers. The 
tubes are a at their upper end to allow the heated air to escape 
and pass ugh the gypsum in the calcining chambers. 

4985. Macuinery ror CoMBING AND Preparino Corton, &e., 7. B, Kay. 
—Dated 5th December, 1878. 2 

A framework carries a self-weighted intermittent swing feeder with 
reciprocating motion to and from a pair of rollers driven by gearing, 
whose centres are in a line vertical to the plane of motion thereof, 
furnished with parallel blades capable of a receding and approx 
motion with respect to each other in the direction of the line when 
revolving in contact, whereby the front end of each set of fibres is seized 
in turn, and the tail end drawn through a comb, carried by levers with 
an alternate rising and falling motion, through which the front end of 
the following set is simultaneously withdrawn by the feeder and the 
waste thereupon deposited upon a brush stripping itself upon card wire, 
and the sets of combed fibres are deposited, overlapping upon a roller 
supported by swing levers in front of and in contact with one of the ~~ 
of rollers, receiving therefrom an intermittent forward motion, and in 
close contact with which revolves a second roller supported and actuated 
in like manner and causing the first to retrograde Titermittently. The 
pe peas a for lifting, stripping, brushing out, and grinding the top cards 
of carding engines consists of improvements on patent dated 30th 
January, 1873. The flats of travelling flat carding engines are stripped 
by a brush with a compound oscillating, reciprocating, and ris' and 
falling motion, the brush clearing itself on a retaining board and being 
formed of a compound of wire and bristles. 

4993. Cooxinc Ranozs, J. Neilson.—Dated 6th December, 1878. 6d. 

Ovens are formed in the ranges by making recesses in the inner sides 
of the front cheek of the range, and the back plate of the oven of the 
same shape as the plates forming the sides and top of the oven, and wide 
and deep enough to receive them, a little putty or cement being em- 
pore to form a tight joint. The front and k plates are held together 

y small screw or long bolts. Another improvement consists in 
casting screw studs into and projecting out from the parts to be secured 
together, to enter countersunk holes in the other part, conical screw 
nuts being fitted thereon, with recesses at their edges, so as to be screw 
 F.! the outside faces by the usual two-pronged screw-driver. The 
relief — of the doors are all cast flat, so as to be easily ground 
and polished by plain buff wheels. 


5005. APPARATUS FOR Seewar SIGNALLING, J. 8. Williams.—Dated 6th 
1s. 2d. 


December, 1878. 

A light is used for signalling either without or combined with an 
audible signal, and is electrically controlled, and the possibility of chang- 
ing or g the signal is dependent upon the tion of some other 
} b4 the system, so byes if be | ns 4 by whe ts os relative posi- 

ion ec canno' vi ere uring Cc ir wor 
of all switches and crossing lines. : . _— ~ 
6023. Macuinery ror Currinc, Drawinc, Forminc, anp STAMPING 

Sneer Merats, F. J. Taylor.—Dated 7th December, 1878. 6d. 

The machine is fitted with interchangeable parts so as to perform the 
several operations, and consists of a press with solid bearings, to which a 
plate is attached. To the bottom of the slide is fixed a die or other tool, 
and a plate with screw adjustment is used to accommodate the different 
thicknesses of metal to the bed plate, or the punch or ee tool may 
be adjustable. The slide is raised by a weight, the downward motion 
being obtained by acam. For impressing marks or other indenta- 
tions after the article is formed, a slide or die is used working within a 
casing under the main die, so that the under die is worked after the 
article is formed. The bottom of the die used in the manufacture of 

circular covers is constructed of a ring of steel, so as to be 
renewable when worn out. The machine may be in an inclined 
position by means of a segmental rack and pinion wheel. A is 
made for the escape of scale or refuse, the vibration of the e 
causing the same to pass through such passage. 
60651. Firrerine Presses, 0, Kesseler.—Dated 10th December, 1878.—(A 
communication.) 6d, 
press is fitted with a differential screw pressing arrangement 





‘ormed in the bottle neck, or in eyes of the neck ring by 

which the stoppering appliance is fastened to the bottle. 

5047. Prate-printina Presses, L. Varicas.—Dated 10th December, 1878. 
—(A communication.)—(Complete.) 6d. 

This relates to a wiper to remove the surplus ink from the plate, and 
consists of an endless cloth or woven belt combined with a ——— 
driven drum, around which the belt is lapped far enough de 
rollers to give the drum the required tractive power upon the belt for 
running it with precision and uniformity. The drum has a somewhat 
yielding or elastic surface, and brings the endless belt in contact with 
the engraved plate. 

5048. Universa. Woop-workina Macuinery, M. Benson.—Dated 10th 
December, 1878.—(A communation.)—(Complete.) 10d. 

This consists of a universal wood-worker, on one side of which a hori- 
zontal cutter head operates on lumber fed over it by hand, while on the other 
side a horizontal cutter head operates on lumber fed under it by power ; 
such a machine having the respective tables for said two cutter hi 
mounted side by side at a distance apart, so as to leave a free open 
8 between which a belt or belts may run from a countershaft to drive 
the cutter heads. 


5049. Sprinos ror Groves, &c., W. Bown.—Dated 10th December, 1878.— 
(Not proceeded with.) 2d. 

This consists in mounting the two arms at the head part on one com- 
mon centre or axis, and round or near to the edges of the said head a 
of the arms, and concentric with the centre or axis, is formed a hole or 
slot, or holes or slots, on one arm, and a pee or projections or li 
is or are formed on the other arm, so that when the spring is opened for 

utting on the globe, the on ey or projections or lips spring or snap 
Pato the hole or slot, or holes or slots, and firmly secures the spring 
in position, and this same effect is produced when the spring is closed. 
5050. MaNnuracture or Patrerns FoR THE SAND Bast Process, &c., C. 
M. Sombart.—Dated 10th December, 1878.—(A communicatwn.)—(Not 
proceeded with ) 2d. 


tat. 





A d by mixing 100 parts wax, 56 Venetian turpen- 
tine, and 12 glue with as much slyeerin 


eas is necessary to dissolve the 
glue, and as much cinnabar as suffices to give an effective colour to the 
mixture. The printing upon the pattern made by means of a printing 





plate, on which the design is eng To t this pattern with 

the object to be ornamented the lattcr is cleaned and warmed, then 

pe pei wetted with turpentine oil. After this has dried, the pattern is 
laid upon it with the coloured side exposed, and then pressed down either 
with the hand or with a soft body. 

5052. Ciosinc or Covertnc Droms or Casks FOR CONTAINING CausTIC 
Sopa, &c., F. H. Mort.—Dated 10th December, 1878. 6d. 

An arm attached to the lid Fg down into the caustic soda in the 

cask, and when the soda solidifies by cooling the shrinkage of the same 

will cause it to tightly grasp the arm, and thus firmly secure the lid to 
the cask or drum. 

5058. Recuiatinc Apparatus ror Licutmsc By Evecrricity, J. H. 
Johnson.—Dated 10th December, 1878.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

The system is based upon the employment of » platinum wire arranged 
in the circuit, the length and sectional area of which are calculated to 
equal the resistance of the whole of the lamps to be supplied, plus one, 
upon which wire a sleeve of metal of considerable sectio: area is 
caused to slide in such a manner that the resistance offered by the appa- 
ratus may be regulated by sliding this sleeve along the wire. 

5054. Fixrxe Desiens on Grass, J. Morrison.—Dated 10th December, 1878. 
—(Not proceeded with.) 2 

The surface of glass is coated with copal or an equivalent varnish, 
which is reduced to a sticky condition by placing the glass in a stove, 
when the design produced on paper by lithography is transferred thereto. 
The glass is again stoved until dry, when it receives a second coat of 
varnish, and is again stoved until dry. 

5055. Warerrroor Potisy ror Harness AnD LeatuER, 7. Nelis.—Dated 
10th Decenber, 1878.— (Not proceeded with.) 2d. 

The varnish consists of 2}b. gum shellac dissolved in one gallon of 
methylated spirits, with 6 oz. of gum camphor well stirred, then is mixed 
therewith 4 oz. of lamp-black and again stirred, and 2 oz. of Prussian 
blue finely powdered added thereto. 

5056. Motive Power Enaines, P. Ferguson and W. Henderson.—Dated 
10th December, 1878. 8d. 

This consists, First, in the disposition of two working pistons in a 
steam cylinder, one within the other, and operated without the interven- 
tion of separate valves. Secondly, in the using of the adjustment of a 
connecting link between two cranks or the variation of the angle of the 
connecting rods of a steam — to obtain a differential motion between 
two or more pistons in one cylinder, and to vary the amount of stroke of 
the pistons in compound engines. 

5057. Manvuractrure or Pyroxyiine, C. D. Abel.—Dated 10th December, 
1878.—(A communication.) 6d. 

This relates to the manufacture of celluloid, and consists, First, in an 
improved manufacture of the pyroxyline, and, ange in the 
agglomeration thereof into the required solid form by means of camphor. 
For producing the pyroxyline fibrous vegetable substances are employed. 
They are dried in a stove at a temperature of 212 deg. Fah., und then 
disintegrated, They are introduced into a vessel charged with a mixture 
of sulphuric and nitric acids, in the proportion of 3 parts of the former at 
66 deg. and 2 parts of the latter, nitrous gas being dissolved into the 
mixture in order to render the pyroxyline more soluble. When the 
material has been thus treated it is dis: into an enamelled iron 
perforated cylinder, in which it is subjec to pressure. When suffi- 
ciently pressed it is placed in a second vessel containing acid mixture of 
greater strength than in the first, where it is worked up until the 
cellulose is entirely converted. The mass is then subjected to the action 
of a second press, and then washed for the entire removal of the free 
acids. For the production of the solid pyroxyline compound, the pyroxy- 
line is mixed with liquid or solid solvents, the former being preferred 
for producing the pound in a transl t or transparent condition. 
5058. Vacuum Brakes ror Raitways, J. Jmray.—Dated 10th December, 

1878.-— (A communication.) . 

This relates to the working of brakes of a railway train by atmospheric 

ressure acting nst a partial vacuum on pistons connected to the brake 
en, the partial vacuum as produced by the exhausting action of 
steam jets, and the reduction of pressure being communicated through- 
out the train by a pipe coupled from carriage to carriage and connected 
by branch pipes to the several brake cylinders. Steam is admitted into 
the lower part of a casing, from which there are several passages to the 
upper part governed by a partly rotating slide turned byahandle. The 
vacuum pipe extends through the train and communicates with a circular 

cavity in the face of the slide, and from the facing covered by the slide a 

number of nozzles extend up into the upper of the casing, each being 

in the centre of an annular space in communication with one of the steam 
passages mentioned. By turning the slide round one or more steam 
passages are uncovered and at the same time the corresponding airnozzle 
is also uncovered, by which means the rarefaction of the air in the com- 
munication pipe may be regulated so as to be more or less rapid and cum- 
plete. The coupling of the communicating pipe consists of two nozzles 
secured to flexible tubes attached respectively to the air pipe Each 
nozzle has a face with a caoutchouc lip, the plane of the face being at an 
angle of 45 deg. to the axis of the nozzle. At the lower part of the nozzle 
projects downwards and forwards a curved slotted horn, arranged so that 
when the two nozzles are placed ther they interlace one another. 

The external pressure of the atmosphere presses the caoutchouc lips to- 

gether and forms the joint of the coupling, and when they are separated 

a flap jointed to the upper side of nozzle drops down and closes the 

le like a valve. 

5059. Suarine Epce Minune or Proritine Macuines, 4. Muir.—Dated 
10th December, 1878. 4d. 

A self-acting longitudinal reciy ting motion is imparted to the table 
by means of a disc, pin, and connecting rod, thus producing an even sur- 
face on the object being milled. 

5061. Sirrers or Screens, W. B. Williamson.—Dated 10th December, 
1878.—(Not proceeded with.) 2d. 

A cylindrical vessel receives the ashes to be sifted, and is rotated by a 
handle within an oval sifter, the ashes passing from the cylinder to the 
outer case, and the cinders remaining in the cylindrical vessel, which is 
then removed. 

5062. BREEcH-LOADING AND MAGAZINE FIRE-ARMS AND CARTRIDGES, B. 
J. B. Mills,--Dated 10th December, 1878.—(A communication.) 8d. 

For heavy ordnance the trunnions project from a rigid plate extending 
on each side of the and fi a table on which the breech slide 

On this tal shutters, which close the rear ends of 
the respective chambers while position. The shutters when 








opened admit of loading from the rear, or allow the escape of the em 
cartridge case in loading from th 
escape of the cartridges rearward 
siderable angle. 
5063. Macurne Guns AND CAISsONS THEREFOR, B. J. B. Milis.— Dated 10th 
December, 1878.—(A sooemenlonsion,) 6d. 
A battery gun is constructed with a horizontal range of barrels and a 


e front, and when closed prevent the 


in case the gun is elevated toa con- 





Pp ig so that when the s is moved in 
one direction, one set previously brought into ition for 
tiring while the other is being loaded. The is eff by placing 
e in e grooves in rear of the slide and ing them 
simultaneously in all the chambers of each set by means of a bar carrying 
forward all the cartridges at once, the empty shells of the previous charge 
having been previously ejected by slide rods operated simultaneously. 
When the invention is used for magazine battery guns, a range of maga- 
zines —— on each side, so that each set of chambers in the slide will 
be fill t tically on hing the loading tion. Ball falling 
hammers are used and are cocked simultaneously by a bar ponaing be- 
neath their necks and actuated by a hand lever. The heels of the 
hammers are engaged by triggers and are formed with slots to receive the 
projecting nose forming one-half of its own trigger, and with a cam on 
which one-half of the adjoining trigger bears, so that the release of one 
hammer causes its cam to retract the trigger of the next, and so on to 
the end of the series. A caisson for carrying the cartridge magazines 
connected together in horizontal ranges for use in the automatic machine 
gun is formed with a series of shelves accessible by a door, which, when 
turned down forms a table on which the connected magazines may be 
drawn from the shelves. 
5064 Rauway WHEELS, W. H. Kitson.—Dated 11th December, 1878. 4d. 
This consists in inserting a cushion between the tire and inner frame 
or centre of the wheel. 


506b. Carrier For Latues, J. Timmins.—Dated 11th December, 1878. 





Two ring-shaped cheeks a small distance apart are connected at their 
periphery by a flange, and carry between them a lever pivotted on a 
pin. The outer end of this lever projects, and serves as the part of the 
carrier against which the driving pin of the lathe bears, while the inner 
end projecting across the cent ole of the cheeks is formed with two 
angular faces which bear against two points of the bar to be operated 
upon in the latter, such bar passing through the central hole in the 
cheeks. This hole having two angular faces at a point opposite the 
angular faces of the gripping lever, when - is applied to the 
latter by the driving pi e bar is gripped firmly, and will increase in 
proportion to the pressure applied to the lever by the driving pin. 
5066. TreaTMENT oF MeTALiic Oxipes, C. Hesseler.— Dated 11th Decem- 

ber, 18/8.—(A communication.) 6d. 

The metallic oxides are dissolved in carbonate of ammonia, and the 
contained metal precipitated in the shape of metallic salts. The car- 
bonate of ammonia is recovered by distillation. 

5067. APPARATUS FOR THE PuRPOSES OF CREMATION, P. Gorini.—Dated 
1th December, 1878. 6d. 

The furnace is constructed of any suitable dimensions, so as to permit of 
a considerable quantity of fuel being consumed therein at one time, and 
the lower part of the furnace chimney sufficiently capacious to allow of a 
body being placed therein. The lower portion of the chimney is con- 
structed so as to form a horizontal chamber, terminating in an ordinary 
vertical flue or shaft, in the external face whereof is made a door or aper- 
ture through which the body is introduced into such horizontal chamber 
and placed on a suitable grade or grid, and resting in a concave metal 
basin, above the surface of which it is raised to any convenient height by 
means of suitable feet or standards. 

5068. Money TILL, P. EB. Cashin.— Dated 11th December, 1878. 6d. 

The coin to be placed in the till is passed into a slide and falls upon a 
lever, so as to strike a bell, at the same time actuating a registering appa- 
ratus, and allowing the escape of the coin previously inserted into a till, 
such coin having been retained behind a glass disc so as to be visible 
from the exterior until another coin was inserted. A separate slide is 
provided for coins of different value, the tone of the bell being different 
for each, and each slide has a separate registering apparatus. 

5069. Seep Driixs, £. P. Alexander.—Dated 11th December, 1878.—(A com- 
gana gt hn proceeded with.) 2d. 

e several s of the drill are lifted or depressed by means of a 
drum around which wind the lifting chains, and which carries a grooved 
pulley and ratchet wheel. The change or spare bearings employed with 
the different gear wheels for driving the axle of the distributor are dis- 
pensed with by using an adjustable bearing with ratchet teeth along each 
side engaging between two upright series of rack teeth, the teeth on one 
side of the bearing being depressed half a tooth higher or lower than those 
on the other side, so that by turning each bearing its height may be varied 
to a great nicety. 

5070. Fastentnc WEARING APPAREL, &c., E. H. Smith.—Dated 11th 
December, 1878. 6d. 

This consists in the application of friction rollers, pulleys, or sheaves to 
the lacing of such articles as are adapted thereto, whereby the laces or 
strings may be tightened at one operation and friction lessened. 

5071. Cartoucn Boxes or Cartripce Houpers, J. C. Mewburn.—Dated 
11th December, 1878.—(A communication. )—(Not proceeded with.) 2d. - 

The cartridges are placed in radiating cells of a cylindrical box capable 
of turning on its axis. is box is contained in an outer case in which 
it revolves so as to present the cartridges successively to an opening in 

e case, so as to enable them to be withdrawn. 

50783. Bracerets, NEcCKLETs, oR Runes, J. 0. Schuller.—Dated 11th 

December, 1878.— (A communication.)—(Not proceeded with.) 2d. 

ae are fitted to the hinged limbs of the article so as to cause them 
to close automatically when released after being opened. 

5074. Core Bars ror Castine Pipes, &c., J. Crosthwaite.—Dated 11th 

December, 1878.—(Not proceeded with.) 2d. 

The core-bar has the form of a feathered or footed beam of J shape, 
flat or semicircular at the bottom or underside of the sole or feather, so 
as to provide a rigid bar that will carry the core sand. 

5075. Sream Borters, C. N. May.—Dated 11th December, 1878.—(Not pro- 
ceeded with.) 2d. 

To prevent sparks issuing from the chimney a hollow cone is suspended 
in the chimney stump with its base upwards and situated where the 
chimney joins the stump, and so as to fit the interior of the latter, whilst 
the apex is immediately over the mouth of the blast pipe. This cone is 
divided, that is to say, a portion of the body between the apex 2nd base 
is removed, leaving a small hollow inverted cone immediately over the 
pn pipe, and a hollow inverted frustrum of a cone above in thechimney 
stump. 

5076. ELECTRO-MAGNETIC AND MAGNETO-ELECTRIC Macuines, J. H. John- 
son.—Dated 11th December, 1878.—{A communication.) 6d. 

The inductors are each formed by two coils arranged end to end, so as 
to form straight electro. ts, having poles of opposite d inati 
at each extremity, and which are carried upon the circumference of a 
plate, to which they are attached at the neutral point midway between 
the two coils. The coils, in which electricity is to be induced, are attached 
to two external plates opposite the inductors, which are arranged in 
such a manner as to P gy rg negative and positive poles alternately on 
both sides. The coils in which the electricity is to be induced when 











they are p pposit i ting coil are ted together in 
pairs by an iron plate, so as to convert them into horseshoe magnets, of 
which the plate forms the bow. 


5077. Borrites, Decanters, Jars, &., W. Blackburn.—Dated llth 
December, 1878.—( Not proceeded with.) 2d. 

The stopper fits in an opening in the side of the bottle and is formed 
with a , which, when turned, communicates with the interior of 
the bottle in order to enable the latter to be filled or emptied. 

5078. Apparatus For Licutine, A. P. Chamberlain. — Dated 11th 
December, 1878.—(A communication. }—{ Not proceeded with.) 4d. 

Gas is grind by heat in cue chamber, and the heat employed is 

afterwards used to produce electricity, both the gas and electricity being 

stored and afterwards led to a burner, the latter by wires imsulated by 
passing through the tubing which conducts the gas. ‘ 

5079. Extincuisuine Lamps anp Lamp Stoves, C. B. Pedlar.—Dated 11th 
December, 1878. 6d. 

This consists in the use of apparatus applied to burners for extinguish- 
ing the flame of lamps and lamp stoves, wherein the wick itself on being 
forced up to the ordinary winder opens or pushes back a metal fiap or 
spring, and the lowering of the wick below the top of the cover causes it 
to be closed by means of a spring, weight, or other equivalent. 

5080. Furnaces, D. Adamson.—Dated 11th December, 1878. 6d. 

This consists of a furnace in which the inflammable gases are carried 
off from out of the side of the incandescent fuel into a side pipe or tube, 
where they are mixed when at a high temperature with atmospheric air 
to complete the combustion. 

5081. Inrropuctne Toses or Rops rvto Laps or Corton, &c., J. Walker, 
J. B. Cocks, and §. Swindells.—Dated 11th December, 1878.—(Not pro- 
ceeded with.) 2d. 

A rod or tube is fixed on the end of the scutcher lap roller, and by the 
friction of its own weight is drawn inside the lap, at the same time that 
the lap roller is being drawn out. 

5082. Screw-Boits anp Nuts, &., W. R. Lake.—Dated 11th December, 
1878.—(A communication.) 6d. 

This consists in a screw fastening device, composed of two parts, viz. 
a screw or bolt and a nut or tapped hole, in the formation of a portion of 
the screw threads in the nut or hole of too small a diameter (or other- 
wise unfit) to permit the threads of the screw or bolt to enter them (and 
either with or without ving them to form cutting edges), so that 
when the two parts of the fastening are screwed together the smaller 
threads in the nut or bolt hole will have to be forced through or over the 
threads of the bolt, whereby the threads of the nut or bolt hole will have 
a close grip or hold upon the threads of the screw or bolt. 

5083. Frre-sars, C. Hill.— Dated 12th December, 1878. 6d. 

This consists in the construction of fire-bars with arched or raised 
centres. 
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5084. Arraratus ror Spiitrine Herrinos, &c., J. N. Cole.—Dated 12th 
December, 1878.—{ Not oe with.) 2d. 
Acircular revolving ta! is mounted upon a spindle and passes 
through a fixed table. A number of recesses are formed in the revolving 
table to receive the fish to be split, and are fitted with covers, which, as 
the table revolves, are forced down —_ the fish by means of tappets and 
rods. so as to hold the fish ew A knife blade attached to the 
stationary table then passes between the lid and the revolving table, thus 
effectually splitting the fish. 
5085. Pieatinc anp Kittinc Macuines, W. 
December, 1878.—{ Not proceeded with.) 2d. 

A box is formed for the hot-~ irons, and a bed-plate for the 
pleats to be formed thereon and between the box and bed-plate 
with a swing lever which rotates, supported upon end brackets and a 

allel swivel or a or knifeholder at the opposite end from the 
ever handle. Upon the is screwed a long, flat, pleating le, and 
from its centre is placed a ratchet at right les ; a spiral spring 
secured to the centre of the spring lever is stretched and attached to the 
ratchet fixed at right angles from the centre of the swivelling bar. The 
spring pulls the ratchet upwards, thereby exerting pressure upon the 
material to be kilted. 
5086. Vicrortves, Jackets, [Paterots, &e., J. Pick. — Dated 12th 

December, 1878. 6d. 

A muff is combined with the victorine, and is attached to one side 
thereof, the other half being free until the victorine is fastened on the 
wearer, when such half is secured by buttons or other fastenings. 


5087. Caemicat Compounp FOR PREVENTING THE CORROSION OF 
Merauic Surraces, &c., J. B. Hannay.—Dated 12th December, 1878.— 
(Not proceeded with.) 2d. 

The compound consists of sixty-five parts by weight of hydrocarbon 
spirit, twenty parts resin, ten parts gallipot (gum), two parts caoutchouc, 
and three parts vegetable oil. 

5088. Compocunp ror Suips’ Bottoms, &c., J. B. Hannuy.—Duted 12th 
December, 1878. 4d. 

The compound for preventing fouling consists of 60 parts, by weight, 
alcohol, 9 parts shellac, 4 parts resin, 3 parts hard gallipot (gum), 2 parts 
soft gallipot, 4 parts arsenite of copper, 3 parts arsenite of mercury, 
9 parts basic chromate of mercury, and 6 parts colouring matter. 

5089. Looms, &c., F. T. Schmidt and T. Speight.—Dated 12th December, 
1878. 6d. 

This consists in the construction and employment of metal healds or 
heddles, or wires made with top and bottom hooks bent or formed edge- 
way of the wires, and which are changeable into diff t sets, i.¢., large, 
small, fine, or coarse sets, and which allow of removing, replacing, 
adding, or diminishing any number of healds or wires according to the 
quality of the piece or fabric to be woven. 

5090. Composrrions ror DesrRoyiNG INSECTS OR PARASITES ON ANIMALS 
anp Pants, J. Wilson.—Dated 12th December, 1878. 4d. 

Fifty pounds of brown and 251b. of resin are dissolved, and 50Ib. 
of soda ash and 251b. of borax added thereto, the whole being gently 
boiled and continually stirred ; 251b. of No. 5 carbolic acid is then boiled 
with it, and 25lb. of liquor calcis sulphidum then added, and again 
boiled. About 801b. of extract of tobacco is mixed with it, thus —— 
a sulpho-glycerole carbolate of nicotine, which is soluble in water an 
destructive to all parasites. 

5091. Apparatus ror Howpine Letrers, Bixis, Invoices, &c., W. R. 
Lake.—Dated 12th December, 1878.—{A communication.) 6d. 

Needles are constructed of tubes of metal, and they are combined with 
a bed or base-board. These needles are pointed at their upper ends to 
puncture the paper readily, and have their lower ends so inserted into 
the bed or base-board as to pass entirely a it in order that a thread 
or binding wire may be — down through the tubular needles, and 
their ends may be tela ast by the hand whilst the papers are be: 
taken from the points of the needles upon the binder thread, which is 
then withdrawn from the needles, their ends being tied together as a 
binder of the papers. 

5002. Gas Moror Enornes, R. Hallewell.—Dated 12th December, 1878. 6d. 

This consists, First, in providing gas engines with explosion chambers, 
in which air is compressed, and forcing the charge of gas into such com- 

air previous to the explosion. Secondly, injecting gas by means 

of a pump through a perforated plate, or through a hollow perforated 

into a body of compressed air. Thirdly, ting the s) ofa 

gas engine by arranging for the governor to open inlet valves, admitting 
air to the cylinder and the gas-injecting pump. 

5098. Apparatus ror CoMPOsING, TRANSMITTING, AND DECIPHERING 
Secret Tetecrams, H. J. Haddan.—Dated 12th December, 1878.—(A 
communication.)—(Not proceeded with.) 2d. : 

Several alphabets or sigus are arranged on concentric circles on a trans- 
mitting or ae dial, on which circles the same letters have different 
values given them following some key. e circles are on the face of a 
case containing the apparatus, and concentrically to them is another 
plate with cavities to correspond with letters of the fixed alphabet. The 
contact point of the manipulating handle makes contact in the cavities. 
Below in the case is a type disc carrying same letters as the _— alphabet, 


Harrison.—Dated 12th 





and paper bands arranged on rollers are printed on by this 
5004. Apparatus ror Ratsinc Water sy Stream, G. W. von Nawrocki. 
—Dated 12th December, 1878.—(A communication. )}—{ Not with.) 


2d. 

The apparatus consists of a pressure and suction chamber combined with 
valves, each chamber having floating piston, and the latter chamber with 
a nozzle. The apparatus is first filled with liquid, steam then rushes into 
the pressure cylinder and forces the water up the connecting 
pressure piston having completed its stroke, steam passes into 

hamber, and compl the raising of the liquid. 
5095. Horpvers ror Gas anp Lamp Gioses, &c., S. May.—Dated 12th 
December, 1878.—{ Not proceeded with.) 2d. 

The globe or chimney is held by means of springs mounted upon the 
holder, and formed so as to clip or overlap the rim of the globe or glass, 
and thus secure the same in position. 

5006. Heatinc anp VenTILATING Stoves oR Firercaces, W. A. Barlow. 
—Dated 12th December, 1878.—+A communication.) 6d. 

The fire-grate is enclosed by two tric metal envelopes, the outer 

ing as a hood for the inner one, an empty space being left bet 


; the 
e suction 








brushes be varied at pleasure both in a vertical and horizontal 
direction. © 8 which cause the brushes to act on the reel are 
so that their pressure is least when the brushes are acting on 


the reel at the points where the covering surface is least supported. 
5102. Impermeas_e Leatuer, W. R. Lake.—Dated 12th December, 1878.— 
(A communication.)-— _— proceeded with.) 2d. 

Waste —- of leather are amalgamated or agRrogatod by powerful 

ressure, after having agglomerated them with albuminous matters con- 

med in the blood of bullocks, calves, or sheep, and to which has been 
added a certain quantity of lime. 

5108. Sewine Macuines anp Suvtries, W. R. Lake.—Dated 12th Decen- 

ber, 1878.—(A communication.) 10d. 

This ists in the bination with the driving shaft of a lever for 
actuating the shuttle, connected to a crank on the driving shaft at a 
point ow the axis of the shaft, whereby a variable oscillating or 
reciprocating motion is imparted to the carrier in order to it pro- 
perly > the loop of the needle thread; also in the combination 
with the driving shaft and the lever for actuating the needle 
operated by a rod secured to an excentric on the driving shaft of a lever 
for actuating the shuttle carrier, connected to a crank on the driving 
shaft by means of a link in such relation to said crank and the 
driving shaft that the greatest travel of the said link will take place at 
the time the shuttle is ing the needle, in order to carry it through 
the loop of the needle thread: The pivotted lid of the shuttle is pro- 
vided with a flat tension spring located on its upper surface, and a com- 
bined shuttle tension spring and catch connected therewith is provided 
on its lower surface, and adapted to be moved by an adjusting screw 
extending through the shell of the shuttle, whereby the shuttle lid may 
be held in place, and tension adjusted by the same screw. 

5104. Apparatus ror Raisine, &c., MINERAL TRUCKS OR Corves, EF. de 
om) oa 12th December, 1878.—(A communication.)—(Not proceeded 
we 2 

Endless chains pass over Pane gr at the ~~ mouth and at the bottom 
of the shaft, and a guide fitted in the shaft prevents the slip of the 
chain should the up-running portion be out of proportion to that of 
the other portion of the chain, or vice versdé. Projections on the chains 
take hold of the trucks when they are pushed along rails in proximity to 
the lower pulley in order that it may be lifted. 

5105. Carson Points on CANDLES FoR Evecrric Licut, R. Punskon.— 
Dated 13th December, 1878.—{ Not proceeded with.) 2d. 

The points are made of an amalgam of mercury with silver or other 
suitable metal, ana then mixed in certain proportions with ground 
carbon and asbestos. The points are made about lin. in length, and are 

ummed to a tape previously saturated with tungstate of soda, so as to 
orm a flexible continuous candle which may be coiled upon a drum. 
ons. Fgpeaee Guns anv Rirces, J. H. Walsh.—Dated 13th Decem- 

7, 1878. . 

This consists in automatically locking or bolting the tumbler and 
striker by the movement of the cocking lever, and at the same time 
admitting of the tumbler being liberated as required by means of a hand 
lever outside the gun. 


5107. Frsissinc Woven Fasrics, J. Kippax.—Dated 13th December, 1878. 
—(Not with.) 2d 


When finishing the fabric on both sides two sets of rollers are em- 
ployed, the fabric passing through the first set and then over or under 
the second set so as to be reversed. 

5108. Srups or Fasteners, G. W. von Nawrocki.—Dated 13th December, 
1878 —{A communication.)—{ Not proceeded with.) 2d. 

The base and shank are separate from the head, the shank being 
hollow and oval section, and the head being secured thereto by means 
of spring metal prougs which enter the hollow shank. 

5108. Kaverposcores, C. Mcsivenna. —Dated 13th December, 1878. 

The tube is abolished and two vertical mirrors are placed so as to meet 
at one point at an angle of 60 deg. Immediately under this point is a 

ivot on which a series of discs hang and receive the patterns or pictures. 
he object of having several discs one over the other, but each in the 
series of larger diameter than those above, is that objects can be placed 
on each, and so one set of objects be moved without the others, and a 
perspective effect be given. 
5110. Reevvators ror Evecrric Licat, J. H. Johnson.—Dated 13th Decem- 
ber, 1878.—(A communication.) 6d. 

This relates to an improved regulator for lamps, by means of which the 
motion of the carbon points is produced by the action of a counterweight 
suspended by a chain passed over the rollers which feed the carbons, and 
which only move them forward when it is n by the wearing — 
of the points. For this purpose an electro-magnet is placed in communi- 
cation with the main current or otherwise, so that when the carbons are 
worn away, and consequently further apart, the additional resistance to 
the passage of the current causes a greater quantity of electricity to 
into the magnet, and enables the latter to move an armature, which 
releases the counterweight and allows it to act upon the carbons. In one 
modification the magnet itself serves as the counterweight. Several 
modifications are described, 


5111. Apparatus ror Pvarrinc or Kittino Fassics, J. Holroyd.—Dated 
13th December, 1878. 6d. 

This consists in the application and use to, and in kilting or plaiting 
machines, of a peculiar bination and arrang it of adjustable kuife- 
actuating mechanism, consisting of a bell-crank lever with separately 
slotted arms and surfaced joint or friction face plates in conjunction 
with adjustable links and their connections. 


5112. Apparatus FoR THE MANUFACTURE OF PLATES FOR ARTIFICIAL 
Teetn, J. H. Gartrell.—Dated 13th December, 1878. 6d. 

This consists of a clamp or holding device, which has a frame or stirrup 
separated or detached from the boiler or vulcaniser, and which is adapted 
to hold the flask or flasks therein, and which is adjusted by means of a 
spindle or rod through the cover of the boiler, and connected 
directly with the clamp screw without any intermediate gearing, in such 
a manner that when turned it will turn the screw and thereby operate 
the clamp, but which spindle is not attached to or formed on the screw, 
so that the clamp may be readily removed from the boiler. 

5113. Gas Moror Enoines, F. W. and W. J. Crossley.—Dated 13th 
December, 1878. 6d. 


iat 





6d. 








serving t 

the two, and the outer envelope being made plain, and the interior fluted 
or corrugated. The open space is divided into a number of compartments, 
communicating with each other by tubes having orifices opening into the 
apartment to draw in vitiated air, and purify it by passing it through the 
fire before passing out with the products of combustion. 

5007. Wire anv Bar Fencine, &c., R. R. Main and J. Mclellan.—Dated 

12th December, 1878. 6d. 

The standards, posts, or pillars for the wire or bar fencing have short 
lengths of angle iron rivetted to their lower ends to hold them in the 
ground. For joining together two ends of the fenci wire, a small 
coupling or tie block and a wedge areemployed. The block has two holes 
formed through it at right angles to each other, and its centre is htly 
hollowed. The wire ends are inserted from opposite ends through one 
of the holes, and the wedge is then driven in through the other hole so 
as to pass between the wires, and bend them out into the hollowed part 
of the block. 

5098. Process ron OrNaMENTING CHINA, GLAss, Woop, &., F. Winter- 
ho. —Dated 12th December, 1878. ° 

The surface to be decorated is coated with a varnish composed of i 
resin aud white Venetian turpentine dissolved in tu tine oil. The 
drawing is printed on paper having no size, and the surface is coated with 
a solution of Hoffman’s best white starch, and when dry a coat of the 
best gum arabic. When again dry the paper is rolled in a lithographic 
press and is then ready to receive the drawing. The printing of the 
picture is effected by ink mixed with a varnish composed of linseed oil, 
nut oil, virgin resin, white Venetian turpentine, white wax, cleaned beef 
suet, and with a powdered flux, with which the colour to be used is 
mixed. After each separate colour is printed on the paper it is dusted 
over with flux. To transfer the picture to the surface prepared as de- 
scribed, the back of the paper is moistened and the picture placed on the 
surface, when by rubbing it is transferred thereto and the paper then re- 
moved. 

5099. Rockets, J. Burridge.—Dated 12th December, 1878. 6d. 

The case is of metal in the shape of a hollow cylinder and covers the 
whole or main part of the portion of the rocket containing the firin, 
charge, thus forming two cases with an increased space for an Sossemell 
charge of the propelling and explosive, illuminating or signalling com- 
positions. 

5100. Circucar Kyirtine Macurngs, W. J. Ford.—Dated 12th December, 
1878. 6d 


This consists in combining with a circular knitting machine two sets 
of points which can be brought up to and against the needles of the 
necdle head or moved away from them, and which can also be moved uni- 
formly by mechanism towards or away from one another. 

5101. Botts anp Reets ror Dressinc MEAL AND Four, H. B. Sears.— 
Dated 12th December, 1878. 6d. 

This relates to improvements on patent No. 2319 of the year 1878, and 
consists in so attaching the brushes to the carrying drums by clips, 
joints, or , that the angie at which the brush is ited to the 
surface of the reel may be adjusted to any irregularities thereof. The 
brushes are made of metal tubes with holes, through which the bristles 
are passed, when the tubes are filled in with pitch or cement. The shaft 

brushes has an arm by which the brushes may be lifted 
from off the surface of the reel d a portion of each revolution, such 
action being governed by a cam. The toe pieces are in ae 
hinged together, so that the acting portion of the toc with r to the 





mainly in storing up a great portion of the hot gases 

duced by the combustion of the 4 us charge, which store is subse- 

quently utilised during another stroke or another part of the stroke of 

the piston. 

5114. Kneapinc Macuine, L. Probst.—Dated 13th December, 1878.—(Not 
proceeded with.) 2d. 

Two horizontal shafts carrying blades helically arranged, and working 
reversely one to the other, are a in a trough of cylindrical form at 
the lower part, where it opens so as to let the dough fall upon a movable 
box running upon wheels. 

5115. Jacquarp Apparatus, J. J. Shillington, G. Thomson, and H. 
Carnegie.—Dated 13th December, 1878.—(Not proceeded with.) 2d. 

The vertical hooked wires which are connected to the horizontal 
needles, and by which the wa are raised, rest upon a series of trans- 
verse bars supported by a double set of cams situated at opposite sides of 
the jacquard machine. ese cams are so formed as, by their rotary 
motion, to raise and lower the transverse bars, and also to give them a 
forward and backward motion, and thereby to actuate the hooked wires, 
causing them by the aid of the griff to perform the duty of the heddles. 
These transverse bars are fitted at their opposite ends with pendant 
studs, which are acted upon by tappets on the rotary cams which 
underlie them. 

5116. Drain Piovucns, RK. Knights.—Dated 13th December, 1878. 6d. 

The beam which carries the mole is jointed at one end to the main 
framing, and fitted at the other end with steering handles. Mounted on 
this beam is a guide ope / for receiving a rope which is hooked to a stud 
on the standard of the main framing. From this pulley the wpe yanoss 
up toa merely | carried by the standard, and thence to a t! guide 
pulley mounted on the main framing. From this — the rope passes 
rearw: , and is connected tothe anchor rope, by the winding up of 
which the plough receives its back traverse. When the plough has 
arrived at the end of its bout the anchor rope is set in action, and the 
first effect is to pull upon the rope, which is led round the guide pulleys 
of the drain plough. The tension thus thrown on this rope will cause 
the beam to rock on its fulcrum and lift the mole out of the ground. 
5117. Manuracture or Boots anp Suoes, J. Blakey.—Dated 18th Decem- 

ber, 1878.—{Not proceeded with.) 2d. 
The sole, heel, onl weper are cut out by a press acting — dies. For 
lasting boots and shoes the edges of the upper are attached to binding 
screws, which are pressed to the underside of the last by sliding blocks 
formed to approximate to the size of the last. For driving rivets into the 
soles a press is used, the nails being first arranged to the required form 
with the points uj , over which the sole is placed and pressed down 
on to the nails. For smoothing the edges and bottoms of boots emery is 
used instead of files as hitherto. 
5118. Om Cans, Powver Fvasks, &€., R. Bourne and H. Shilton. —Dated 
13th December, 1878. 6d. 

A tube projects from the mouth of the can into the interior thereof 
and is closed at the bottom, openings being formed in the sides. Acover 
closes the mouth and rests on its under side w a ravage og F pen} 
in the tube. A s' ith a knob projects outside the can and 
—— the cover to be forced down, when desired to empty the contents 

e can. 


5119. Gas Stoves, C. S. Ellery.—Duted 13th December, 1878.—( Not proceeded 
ith.) 2d. 


wih. ” 
A hood of tin-plate, sheet iron, or copper is in front, but closed at 
its top and sides. Within the hood are ledges for one or more shelves to 





slide and rest upon, and on the top a vessel be fitted for warming 
water. The hood is fitted to the top of an wiley gus stove, 


6121. Rattway Coupiinos, G. A. Williams.—Dated 13th December, 1878, 


To the end of the draw bar a crosshead is fixed, and from one end 
thereof a slightly curved fixed arm projects in a horizontal direction 
towards the next carriage, and to it is pivotted a hook, being pressed up 
—_— the side of the arm by a a and its end en’ &@ notch 

erein, sv as to form a complete link. e head of the hook is formed 
with un incline, so that on being pressed by a fixed link on the next car- 
ry it is forced back, the link passing over the — of the hook, which 
is then again closed byits spring. The other end of the crosshead carries 
the fixed link, a similar apparatus oiing applied to each end of the car. 
riages, and the hook of one taking into the fixed link on the next 
carriage. 


5122. Comrounps ron MARKING OR WRITING ON Linen, &¢., J. Hickisson, 
—Dated 13th December, 1878. 4d. 


Vanadium or its salts is used in conjunction with an oxidising agent 
composed of metals or their salts, or other agents producing like ¢ffects 
used therewith to form a mordant for the purpose of fixing the markings 


or writings made by the vanadium on the fabric. 

6123. Osrainine Licut, Heat, AND Motive Power, @. BE. Daring.—Dated 
13th December, 1878. 4d. 

The electric current generated in a magneto-electric or dynamo-electric 
machine is utilised for decomposing water, the resulting gases (h 1 
and oxygen) being collected in separate receivers, from which er are 
conducted to any point where it is required to obtain light, heat, or 
motive power. 

5124. Croprina Macuines, D. W. Porteous.—Dated 14th December, 1878. 
—{Not proceeded with.) 2d 

This consists in the employment of one spiral shaving or cropping 
cylinder to remove the pile from textile fabrics, in place of two as 
hitherto. 

5125. Macuvery, &c., FoR THE MANUFACTURE OF Fronts, Rucues, 
Frinces, Rur¥ces, AND OTHER Taimminas, H. N. Gough.—Dated J4th 
December, 1878. 6d. 

This consists in the construction and sugrment of reversely revolving 
rings, each carrying guides, for helically, alternately, no 4 reversely 
coil ng materials of two or more colours round a centre or round one or 
more breadths of other materials. 

5126. Preventinc true Formation or BLtow Howes ANp CrystaLume 
SrRucTURE UN Mera, F. C. Glaser.—Dated 14th December, 1878.—(A 
communication.) 4d. 

This consists in the use of an of magnesium to other metals, 
especially to nickel, cobalt, iron, steel, copper, and to the alloys of this 
latter with nickel, tin, and zinc, for the purpose of jucing in the 
casting of these me and metal alloys of greater ductility, of more 
fibrous structure, and without blow holes. 

5127. PLarinc Metats, F. C. Glaser.— Dated 14th December, ,1878.—(4 cow: 
munication.) 2d, 

Nickel or cobalt is employed to plate metals, which are afterwards 
rolled into plates and wire. The contact surfaces of the metal core and 
of the nickel are by means of filing, rubbing, and cleaning, so worked 
that an inner contact at all points is thereby effected. Both pieces are 
then heated to welding heat, and united by hammering, the contact 
surfaces having been previously sprinkled with a welding substance, 
such as borax. 

5128. Wire Carns, G. and EB. Ashworth.—Duted 14th December, 1878. 6d. 

The wire from which the teeth of the cards are to be made is ground 
away at intervals so as to produce narrow places, where the wire is 
severed, and the lengths furmed bent into teeth and inserted into the 
foundation material by a card setting machine. Two, three, or more 
emery wheels are applied to this machine and placed at distances — 
equal to the length of wire severed, and a length of wire proceeding from 
the reel to the cutting dies is brought into contact with the peripheries 
of the wheels when the wire is at rest. As the wire travels forward the 
part acted upon by one wheel is still further reduced by the next wheel. 
5129. Centrirvcat Frour Dressinc Macatnes, C. Pieper.—Dated 14th 

December, 1878.—(A communication.)—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 649, of the year 1870, and 
consists in carrying the sifting cylinder, which has no , on four 
rollers, two fixed on one shaft and two on another, shafts be 

el to the axis of the cylinder, and mounted in bearings. One shaft 
is driven by gearing from the fan shaft, so that the corresponding rollers 
act as friction wheels, and cause the cylinder to rotate. 

5130. CLeaninc anp Tinnino Mera. Piates, W. H. N. Knight.—Dated 
14th December, 1878.—(Not proceeded with.) 2d. 

Revolving surfaces are supplied with m oil, and the plates passed 
between them and then conveyed through metal and e, after which 
they pass through brushes, and then through metal, and afterwards 
through grease into the finishing rolls. The required pressure is put on 
the finishing rolls by spring balances attached to the ends of levers. 
5131. Macuivery ror Use wHen PLayine Pranororres, OrcANS, &c., 

H. J. Haddane—Dated 14th December, 1878.—{A communication.) 8d. 

In order to enable persons having little or no knowledge of music to 
play the organ, pianoforte, or other similar ins’ 
rollers are ted over and al side the keyboard for and 
moving sheets of specially prepared music, a or signs spaced, 
and corresponding to the notes to be struck on the piano, such rollers 
being caused to rotate at desired speeds. A frame made with its sides 
capable of adjustment to the sides of the keyboard contains the rollers, 
and the music sheet is moved so as to mt the signs just over the note 
key - the keyboard of the piano, thereby indicating the notes to be 
struck. 

5132. Preservine Four, C. Kesseler.—Dated 14th December, 1878.—(A 
communication.) 2d. 

The flour is exposed in thin layers to the infl of the at here, 
and is then placed in moulds of metal and pressure — “When 
required for use water is added, and dissolves it into a homogeneous 


1aiti 











pap. 
5133. Macuinery ror Cuttivatinc Lanp, J. D. Garrett.—Dated 14th 
December, 1878. 8d. 

A number of spades are fitted to hollow stems connected to excentric 
straps, which give them a straight axial motion. The excentrics are 
mounted on a transverse shaft, rotated by the crank shaft of an engine. 
and are disposed so as to propel the spades in a certain order that will 
best distribute the power exerted by the engine at each rotation of the 
crank shaft. The traction engine is guided across the ground by a rope, 
which is passed round a drum on the engine and connected at its ends to 
shifting anchors at the opposite headlands. Each spade stem is con- 
nected to a swinging guide frame, which bears against one end of a 
rocking frame pivotted to a fixed part of the engine, and supported at its 
outer end by a wheel —s upon the ground, so as to rise and fall with 
the inequalities of the ground. 

5134. Sroves, J. F. Farwig.—Dated 14th December, 1878. 6d. 

The stove consists of an inner body or fire-box, at the base of which air 
enters to support combustion. The smoke pipe is near the top. and facing 
it is the feed door, so that when open to supply fuel a strong 
current of air rushes in and through the stove up the flue, thus preventing 
smoke entering the room. The inner stove is surrounded with sheet 
iron to form air chambers, from which a constant stream of fresh air 
flows into the room. Between the fresh air chamber and the inner bod 
— is left for a current of air to circulate and escape into the flue which 

ectually prevents the fresh air chamber from being superheated, and 
also carries off the unpleasant radiated heat and any impurities given off 
by the heated chamber. 

5135. Case anp Hovper ror Reet Corton, G. R. Holding.—Dated 14th 
December, 1878.—{ Not proceeded with.) 2d. 

The reel is enclosed in a cylinder of any suitable material and the 
cotton is pulled through a small hole in the side thereof, the reel revolving 
in the cylinder or case. 

6136. Warcues ror TransMittTinG EvecrricaL Sienaus, B. J. B. Mills. 
—Dated 14th December, 1878.—(A communication.)\—(Not proceeded with.) 


2d. 
To the eee or dial side of the watch plate is screwed a , which 
is provided at its free end with an insulated pin or stud, which bears 
tt the under side of the hour wheel with a tendency to raise the 
latter. The hour wheel is also provided with a pin or stud yee | 
from one side thereof. At the under or movement side of the w 
P is mounted another spring also provided with a pin or stud at ite 
ree end, whilst at its other end it is fixed to an insulated metallic pivot, 
which passes through the plate and is fixed on the other side to a block 
or piece to which is screwed the conductor, which communicates with 
the edge of a projecting ring enitied by the signalling’ needle, hand, or 
e edge of a projecting ring y the needle, , or 
pointer, und concentric with the axis thereof. 
6140. Net-makixo Macutnes, A, St. C. Ruthven and P. Glen.—Dated 14th 
December, 1878.—{ Not proceeded with.) 2d. 
The usual iong treadle and a lever arrangement for lift the 
‘‘faller bar” of the vertical ‘faller hooks” is replaced by two ingle 


of the bars, with 
of the faller bar wi 


slur bar above. 


6141. Apparatus ror UNDERCUTTING IN vam ae &ec., 7. Docwra. 


jam nuts below, to adjust the it or fall 
peptone regulating ie tae fo ae fixed or 


—Dated 14th December, 1878.—( Not proce wi b 
Cutt tools are hinged to a suitable frame provided with s for 
forcing the cutting parts of the tools outwards into cutting position. The 
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paratus has im) to it an up-and-down or jumping motion and at 

ieeorvals is sligh ly turned in a rotary direction. ; 

5143. APPARATUS FOR CONCENTRATING Syaups or Sucar, &c., 8. Pitt.— 
‘Dated 14th December, 1878.—(A communication.) 6d. 

In multiple action apparatus empire’ for the concentration of ormane 
the high-pressure steam employed utilised before entering the multiple 
apparatus to roduce the evaporation of a quantity of syrup without 
app eeing this to high p , and quently to high t mperatures. 
For this purpose the temperature of the vipour is by Pp 
sion by a mechanical force. aaa eaaiitaktn as 

. Presses, 7. Moore.—Dated 14 mber, . L 
oye follower works. between standards, which su the head and 
control the follower laterally, and it receives a movement, by 
means of two struts connected with it by knuc joints, There, are 
three such joints, one strut made with two knuckle ends FA gee the 
preseure, 1s coenattinieate se ce to's trothed are tounted upon gn exis 

eac! a 
oe ee eehiel. iho axes of the arcs os horizontal and oy one 








hich with each toothed arc, so that when the axis ng the 
pie rotated the arcs are cal partially to rotate, and the struts 
jointed to them at a distance from their axes are raised and lowered, 
carrying with them the follower. 

5145. Roap Locomorives AND oTrHER Exaines, W. L. Holt.—Dated 14th 
December, 1878. 6d. 

The engine is placed high sper on top of the frames, and the cylinders 
are horizontal and connected to an intermediate crank shaft, from which 
by means of a connecting rod rotary motion is imparted to the driving 
axle. In order to the tractive force, or conversely for increas! 
the speed ot the locomotive, a second intermediate shaft is employed an 
driven from the crank shaft of the engine by frictional gearing, so 
arral that, when required, a different rate of speed is imparted to the 
srg hate, the diameter of the varying on the two shafts, and 
two or more gearing wheels being provided on each shaft, which can be 

t in or out of gear according to speed required. Fly-wheels or 
rums may be mounted on the intermediate pulleys for hauling, hoisting, 
or winding or driving machinery. The brasses of the bearings are 
phate m | by springs, or an elastic material, to lessen the shock and 
noise of the moving parts. The wheels may be coupled by means of fric- 
tional gearing. 
6146. Ovrrinc, Hoxixa, on Spruit Macuine, C. Kesseler.—Dated 16th 
December, 1878.—(A communication.) 8d. a . 
The frame is by tubes to which it is ted by 1 


stuffing-box of the pump piston rod is formed so as to keep the rod in 
direct pe aor with the ail or other lubricant, and thus prevent the 
escape of air or gas. 


5161. Fives ron Coppers, Borers, &c., W. J. Armstead and G. Pannell. 
—Dated 16th December, 1878. 6d. 
A case depends upon the ap it is intended to surround, and 
within it are arranged in a vertical, horizontal, oblique, circular, spiral, 
or other desired direction partitions which extend inwards from the case 
in such a manner that when the copper still or other apparatus is placed 
within the case they form continuous, circuitous, or zigzag flues immedi- 
ately surrounding the vessel to ted, and along which the products 
of combustion pass from the fireplace to the chimney. 





= 





THE IRON, UO. GENERAL TRADES 
OF BIRMING “WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(Prom our own Correspondent.) 
TE iron markets of Wolverhampton, and Birmingham had 
this .week a hardening tendency. The brighter American 
prospects had a beneficial influence, but more satisfactory 
was the fact that very numerous inquiries are being received 
by nearly all the finished iron firms—inquiries, accompanied 
by specifications, some of them of much length. There were 
men of consi le experience on ’Change in Birmingham 
to-day—Thursday—and in Wolverhampton pemercey, who 
were inclined. to regard the market as having seen its 
weakest. It is, however, perhaps, a little significant that these 
men are well-known as of a speculative turn. The thoughtful 
were more cautious. They are unable to see that the numerous 
furnaces and finished ironworks which are waiting to be set. going 
will not keep prices down to low levels, until the consuming 
markets of Europe shall have displayed much more vigour than 
is at present noticeable. It is nevertheless. noteworthy that 
former cycles of depression have generally lasted about six years. 
This, it is pointed out, is proved by what occurred between 1858 
and 1864, and by what, happened between 1865 and 1871. Now, 
as the present depression commenced early in 1874, the sagest. of 





‘oints, so as to allow the frame to make a complete revolution and be set 
br = angle. The cutting wheel is mounted so as to be first led forward 
into the material to be cut away, and when it arrives at the right depth, 
this motion is prevented and the wheel caused to travel along in the 
direction of the length of the desired cut. 

5147. Roap Locomorives, &c., J. Saunders.—Dated 16th December, 1878. 
6d. 


This consists, First, of a series of hard tough metallic sole plates backed 
by an elastic medium outside the main body or rim of the wheel, and 
capable of giving a little in every direction, so as to suit the varying con- 
tour of the ground. Secondly, in the mode of guiding a road locomotive 
or the like by causing to rotate horizontally one or more vertical or nearly 
vertical axes, to each of which axes the sole bearing of one of the guiding 
wheels is attached. 

5148. MILLING or Futuro Macuines, L. Webster.—Dated 16th December, 
1878. 2d. 


The rollers, tongues, lids, spouts, guide boards, and other parts of mill- 
ing or fulling ee na m8 yey Ebjected to friction by contact with 
the fabrics, are made in metal and covered with india-rubber. 

5149. Vatves, &., J. Annable.—Dated 16th December, 1878. 12. 6d. 

The valve is cylindrical and works in a casing, a reciprocating motion 
being imparted to it by a spindle worked by an excentric rod. At the 
same time it may be partially rotated by means of a hand lever so as to 
reverse the direction of the motive fluid and the direction of the action 
of the engine. The lever may be connected to any moving part of the 
engine by a rod so as to cut off. In a modification the valve is flat and 
has im to it a longitudinal ting movement, and a trans- 
verse sliding movement for reversing and cutting off. 

5150. Apparatus ror THe Scppty oF HeaTep Arr To STEAM BoILer 
Furnaces, C. de Nottbeck.—Dated 16th December, 1878. 6d. 

A box with several tions causes air in its passage through it to 
take a circuitous course. Two sets of pipes are fixed to this box, one for 
the entrance of cold air and the other for the exit of heated air. - This 
box is placed between the boiler and the chimney as near as possible to 
the former, and the air entering gets heated in its passage and is forced 
by the atmospheric air through the outlet pipes to the fireplace of the 
boiler. 

5151. Connectixe Lryxs ror Cuarss, &c., C. D, Abel. —Dated 16th Decem- 
ber, 1 ips Cenprepenceeen Path, sap a punt siamed 

A link is t into two separate a e wo 
flat faces = half being y ameoe with Hovotailed Pecjections, and the 
other with corresponding , 80 that when the end links of, the 
chains to be connected are placed in each half of the split link, the two 
parts are slid on to each other, and thus firmly secured. 

5152. ‘ea ogg Lamps or Liauts, &c., @. Whyte.—Dated 16th December, 
1878. . 

The electrodes are in the form of edge contact discs actuated to rotate 
in contact at right angles to each other, the spindle being actuated and 
carried on te frames, one movable on the other, in order to make 
up for the wear or ae — = electrodes, the oes con- 
nected res’ vi e ve negative poles of electro-magneti: 

hi Phe ‘dist Bets ‘bon surfaces is ted by 





tween the car 

horizental coil magnets connected by reverse currents on each side of 

the raising and lowering stem of the lower disc, so that their adjacent 

ends grip it between them. 

5153. Tune Tonos, F. H. F. Bngel.—Dated 16th December, 1878.—(A com- 
munication.)}—{ Not proceeded with.) 2d. 

The two parts of the tongs are connected by an excentric hinge bolt 
which can be turned in the bo of the tongs, so as to adjust the open- 
ing of them in order to suit different sizes of tubes. 

5154. Pumrixe Macutvery, &c., G. H. Corlis.—Dated 16th December, 1878. 
2s. 


This consists, First, of an oscillating lever having a fixed axis at one 
pees Von a pe yer with Toes and fly-wheel at the other roe 4 
combination with a procating pump _— or plunger connec 
the lever at a convenient point bet ts ends, fi by the crank and 
its connection receive an increased throw as com with that of the 
pump. Secondly, of a receiver conn the th and low-pressure 
cylinders of a compound engine in com! on with a regenerator. 
5156. Durtex or ConvertTis_e Saint Currs, W. M. Andrew.—Dated 

1 December, 1878.—{ Not proceeded with.) 4d. 

The cuff is attached in the centre to the edge of the sleeve, the bottom 
half being with its face outwards for wear, and the top half with 
its face lying inst the sleeve. on the bottom half is dirty it is 
folded back inside the sleeve, and the top half is then turned down so = 

sas viously ied by 











to bring its face outwards in the same p as pi 

the bottom half. 

5157. Impeartinc Metatitic Lustre To FILAMENTOUS AND TEXTILE 
Marerits, J. C. Mewburn.—Dated 16th December, 1878.—(A communi- 
cation.) 4d. 

The textile is damped by dipping it into a liquor containing a solution 
of metallic salts, and it is then exposed in an atmosphere containing 
sulphuretted hydrogen. 
5158. Sroppers ror Borries, J. Maddocks.—Dated 16th December, 1878. 

6d. 


This consists in attaching one or more discs of rubber to the end of a 
wire or metallic stem which passes through a body piece to the upper 
part, where the wire terminates in a ring or a button head, by which the 
wire and disc can be lifted when desired. The body piece has a narrower 
portion to fit, or nearly so, the inside of the bottle neck and a projection 
or head to fit wpon the bottle mouth. 
— PABranssaom OF Sutrnurovus Actp Gas, R. V. Tuson.—Dated 16th 


1878. 


2 


‘% * 4 
This consists in decomposing a metallic or quasi-metallic sulphite, 
bisulphite, or hyposulphite, for example, sulphite, bisulphite, or hypo- 
ee a ee ium, , calcium, magnesium, um, 
and the like, or a mixture or mixtures of those compounds with sul- 
phate, chloride of alumi , persulphate or F palpi i ped of iron, or per- 
pry bed of manganese (oxalic, tartaric, or other solid acid), or mixtures 
of these. 

5160. Apparatus ror Manuracturine Ice, W. R. Lake.—Dated 16th 

December, 1878.—(A communication.) 8d. 

Ammonia in a liquid state and under pressure is contained in a 
chamber, from which it is admitted into pipes, in which it expands to a 
gaseous state, producing intense cold in and about the pipes, which are 

laced in tanks of water containing salt. Cans of pure water are 
n the tanks, and the contents become frozen into solid ice, for as the gas 
is drawn off by a pump from the chamber, and through the pipes an 
expansion of the liquid ammonia takes place by its conversion into a 

aseous state, there being a vacuum formed in the pipes by the pump. 
is vacuum is more or less taken up by the ex from the 
ammonia. After the gas is received in the pipes it is forced by the pump 
into a condenser, and reduced to its pow state of liquid ammonia. 











the irc ters hereabouts admits that the certainty of averages 
should now lift us out of backwater. 
It. was not possible to buy freely to-day, except inrespect of a few 
commodities, at the minimum prices which would have been readily 
taken last. week.  North-coun pigs. were a good 9d, to Is. 
dearer, and where the, prices of a week ago, would have been 
accepted, the lots were smaller than would have been gladly sold 
at the ealier date. ether the improvement will be lasting 
time only can show. The iron market was helped by the higher 
values, set, upon spelter, tin, and copper. -For all these more 
money was asked, and though last week the consumers of spelter, 
who are rather numerous in this district, declined to believe that 
the higher prices demanded at that time merited notice, yet they 
have been unable y to purchase at any less money. 
It cannot, however, be said that in respect either of iron or of 
the other metals indicated, the o: consuming demand is 
much in this district now than at the date of my last. 
Of the two the tendency is to a greater consumption, and it is 
noticeable that nearly all ponerse are pressing for prompt 
deliveries. To this the chief exception relates to a few consumers 
of pigs, who have bought in advance of yp mare cag Still, the 
number of those who have been recently desiring that deliveries 
may be delayed is decreasing. Some of the activity that is 
noticeable can to the eagerness of firms to get off the 
work in. hand on account of the North of Europe markets before 
the winter has impeded periention by sailing vessels in those 
quarters. Equally it is noticeable that the orders in hand for the 
supply of the requirements for American railroads are needed to 
be executed in time to enable the metal to be used before the 
very low winter temperature throughout the New World stops 
laying and relaying upon the tracks. 
A few of the best rolled iron firms re themselves in the 
receipt of a little more business, and it became known that a 
tendency to weakness in one or two quarters where iron of that 
class is produced had ceased. Merchants and others intimated 
that replies now being received to their inquiries are less satisfac- 
os from their own point of view. A.few more plate orders are 
er execution at the mills for tank, and girder, and also boiler- 
making use; and while common sheets are upon better sale for 
the use chiefly of the iron bronzers, stamping sheets are lookin 
up sapin. Small angles are in a trifle better inquiry, and Pos | 
rounds keep in active employment afew exceptional firms, where 
the machinery has been laid out for this branch of the business. 
In common bars there is just a shade more cone 

The Belgians are re to ag their hold of the Eastern 
markets for nail rods, which, by lower quotations, they some 
time ago succeeded in getting from customers in China and Japan 
who before bought in South Staffordshire. Orders have returned 
to this district at 30s. more money per ton than the Belgians 
would still execute them at. 

Tt is less this week to place orders at the minimum of 
£5 2s. 6d. and £5 5s,, and common sheets are worth half-a-crown 
rise. The makers of vanising sheets sought a similar advance, 
but in other than high-class qualities their applications .were 
unheeded. Nevertheless, the galvanisers all asked more money 
because of the rise in spelter, but no specific advance has yet 
been proclaimed by the firms in the customary circulars. 

The cagingase and ironfounders report themselves a little better 
employed. The improvement is mostly seen in the latter branch. 

e sanitary and water pipe firms, where orders are under execu- 
tion, are being kept up to their highest attainable noser: 
Customers desire to be able to lay as many lengths as possible 
while the weather remains open. essrs. e and Co., of 
the Woodside Ironworks, Dudley, who have the order for the 
sewerage pipes for Dudley, are now turning out 50 tons a week 
under that contract. The inquiries for the same class of work 
are fairly encouraging, both as to home and abroad. There is 
reason to hope that the order for 1600 tons of 3in. and 10in. pi 
required at Port Elizabeth in South Africa will come to this dis- 
trict. The engine building branch is quieter u actual 
business, though the inquiries which have reached firms in 
the past fortnight are like those coming to the ironmasters, more 
numerous than during any other fortnight for a few years past. 
The p> ener of light ironfoundry goods complain very much of 
the dulness of trade. To meet American competition the manu- 
facturers of cast hinges have put up discounts 5 per cent., thereby 
reducing the net prices 10 per cent. 

The p. Soto in the chandelier and gas-fitting trades, which was 
referred to Mr. George Dixon, of Birmingham, as arbitrator, in 
— last, has now been settled. In 1872 the employers granted 
a bonus of 15 per cent. on the wages of the men, but from the 
depression in the home e and the foreign competition, the 
masters were compelled in April last to give notice to the men 
that the bonus would be discontinued. Mr. Dixon has examined 
the accounts and. books of the employers, and now awards that 
the bonus shall be reduced to 10 per cent. 

The directors of Messrs. John Bagnall and Sons, Limited, in 
their half-yearly report state that the profit and loss account 
compares favourably with that of 1878. This is owing to the 
closing of the collieries, which, under existing conditions, could 
only be worked at aloss, and the stoppage of other unprofitable 
branches of the business; also in the reduction in expenses, and 
the most rigid economy in all. departments. With a revival in 
trade the directors see no reason why they should not enjoy a 
period of prosperity and success. 

Ata rw of the South Staffordshire Mines Drainage Com- 
missioners, held in Wolverhampton yesterday afternoon, it was 
made known that the Commissioners have proceeded very far in 
negotiations for one loan of £40,000, and another of £5000; indeed, 





iq 
The pump is constructed so as to form the vacuum, and also to force the 


cas out ugh eduction pipes into the condensing chamber, and the - 


that the loan was ee completed, and needed only the addi- 
tion of certain necessary etails. Assuming that the loan 


pumping engines, which they intend to keep going, with a view 
to keep down the water in the Tipton district. ‘The pumping 
engines are—Tibbi Moat, Horseley, Park-lane, Deepfields, 
Ladymoor (Sparrow 5). B vdley, Moxley, Fireholes, and Gospel 
Oak. These, it was exp would not wholly rid the district 
of water, but would .prevent the,mines from being inundated. 
Mr. Sparrow, the owner. of the r engine, declined to 
re-start it until the loan was cor At the same meeting a 
surface drainage rate of 1d..per.ton upon all. minerals brought up 
over the whole drainage area, and g.mines drainage, of from 
iid. wy 44d. upon the minerals raised in the, n_district, were 
red. 


7 ne.coal fade Jn the Gannenls istrict i P ‘ 
y reason of. the, pit-owners. adhering to, their. determi- 
nation. not to fill ihe /boats, unless, the registers. of, tonnage are 
supplied. The. dealers also,are very obstinate, and at. a ing, 
this. week, they have. decided “ to authorise, the Birmi 
Canal Company not, te furnish. the. regi saaked or, and that 
if. the colliery proprietors, persist,in enforcing the circular, they 
will withdraw. their boats from the Sranoork Chase. district.” 
y boats are consequently standing idle... But some merchants 
are sendin; after. giving, the requisite authorisation as to 
copies. of .the canal registers. 

he miners employed in,the Bedworth district, .W, gphire, 
are again showing signs of some igsatisfaction.-7 Mr, otter- 
ham, Q.C., recently awarded a reduction of 10 per, cent. in. their 
wages, but the men, now alleged that their employers. are enforcing 
a further drop varying from 5 to 20 per cent. Meetings are heing 
held, and.resolutions expressive of their disapproval, and setting 
forth the necessity for ‘‘a thorough organisation” of the miners, 
have been. passed. 
Throughout North Staffordshire more. work ,has been done at 
the pits, and atthe mills and forges, than was done last week. 
The.orders which during the earlier time accumulated, and these 
which have since arrived, have constituted, an enco ing 
aggregate. Better still, the makers look forward to. a slightly 
improved demand at leading mills. The output. of, pig..iron, 
however, is considerably in excess of the requirement ; ) and 
though as.to,that branch also fhe, pearing tendency. is, in an 
upreard direction, yet the Chatterley pany are preparing-to 
wholly stop,their last blast, furnace, and it is.quite probable that 
Messrs, Stanier, and Co,. will de’ ine to stop. another. of, theirs. 
On the. other hand, Earl Granville has put in one of his newly- 
erected furnaces at Etruria. ; 
The coal, and. ironstone masters .of , North . Staffordshire, have 
expressed their.,determination to.carry out the resolution at 
which they a few weeks ago arrived: ‘‘ That their men must 
either increase the working hours per day or else they must ae 
a drop in wages of 10 per cent.” The miners display very little 
disposition to accede to their masters’ requirements, and those in 
the employment of, Messrs. .Stanier and Co., at Silverdale, at 
Apedale, and at Chesterton, have resolved to strike. A very 
unsettled feeling upon the subject at present exists. 








‘NOTES°FROM LANCASHIRE. 
(From.qur.own Correspondents.) 


Business throughout the iron trade of this district continues 
in a most inanimate condition, and even the reports of improve- 
ment in other districts impart no additional life to this market so 
far as the operations of buyers are concerned ;, the only effect: is 
that a more hopeful feeling is entertained in some quarters that 
the worst has n seen, although, so far as this district is con- 
cerned, consumers of iron are so dependent upon the cotton trade 
that until there is some revival of activity in this branch of 
ea ae no real improvement can be expected in Lancashire. 

makers of pig iron are still doing but a very limited 

t of business, and orders in this market are keenly com- 

peted for by producers of Lincolnshire and Derbyshire iron, who 

in many cases are able to undersell the Lancashire smelters. » For 

Lancashire pig iron delivered into Manchester the quoted prices 

se now be given at about 43s. 6d. per ton for No. 3 foundry 

and 43s. for No, 4 forge, less 24 per cent.; but even these figures, 

low as they are, do not represent the lowest prices which local 
producers would be willing to take to secure orders. ? 

North-country irons at the prices which Middlesbrough makers 
are now asking, g.m.b.s delivered equal to Manchester being 
quoted at 41s. 10d. to 42s. 4d. per ton net cash, are almost entirely 
out of the market, and searcely any sales at all.are at. present 


re . 

The finished iron trade is: without material change, founders 
and forge proprietors still complaining that they are very. short 
of orders, some of the rolling mills only running about half. their 

lant half time, and .orders. are ted for at extremely.low 

gures. Some of the common | makes of bar.iron..can be 
SN am delivered into Manchester at about £5.per ton, and North 
Staffordshire bars at about £5 10s.. per ton. 

As an indication of the keen competition for orders inthe 
finished iron trade, and the extremely low prices which manufac- 
turers are willing to e to secure them, I -mention: that 
amongst.the items of gossip at the meeting. of. Institute -of 
Mechanical ineers at Glasgow, last week, it was stated that 
a contract.had been entered into by an English manufacturer to 
deliver 30,000 tons of..steel rails in Canada atthe price. of 
£4 17s. 6d. per ton. 

So far as the engineering and machine-making. branches. of 
trade.are concerned, although there are one.or two large firms 
who are.fairly.employed completing a few foreign orders which 
must be got. out before the close of the shipping .season,. the 
reports throughout the district speak of increasing ession, and 
more men are being discharged.. As an illustration of the number 
of men out of employment in these branches of industry, I may 
mention that it has come to my knowledge that an employer in 
one of the northern counties being in want of eight. or ten skilled 
hands in the different departments of a mechanical. engineers’ 
shop, sought these by advertisements in two industrial centres. of 
the iron trade only, and in three days 876 applications were 
sent in. 

The coal trade is without material change from last week, and 
the recent reductions in price have had no effect in -bringing 
forward new busi The d d for all classes of fuel is very 
small; heavy stocks are accumulating in the Manchester dis- 
trict, and in South-West Lancashire the pits are not. running 
more than six or seven days a fortnight. © There is a want of 
firmness in prices, holders being willing to sell anything in large 
quantities at very low figures, and the average quotations at the 
pit mouth are about 8s. 6d. for best coal, 6s. to 7s. for seconds, 
4s. 6d. to 5s, 3d. for common, 3s. 9d. to 4s. 3d. for burgy, and 2s. 
to 3s. for slack. 

The shipping trade continues quiet, and prices very low. 

A national conference of miners’ delegates, representing over 
200,000 men, has been held in Manchester during the present 
week to consider wages and other matters connected with the 
coal trade. On Wednesday Mr. A. Macdonald delivered a lon: 
address extending over two hours, in which he recommend 
emigration on the part. of the men, and urged the necessity of 
several alterations in the Mines Regulaticn Act, puctioulealy 
with reference to the duties of manager and the compulsory 
recovery of the dead bodies from mines where an accident had 
taken place. Afterwards the question of. emigrating was. dis- 
cussed, and a resolution was to unanimously. declaring 
emigration to be highly necessary, and it was further resolved to 
discuss the b pare in detail with the view of devising some 
scheme to aid working men to emigrate. 








The position of the iron and steel trades in the North Lanca- 
shire and Cumberland district has not materially changed. ..'The 
improvement. noted. last..week is maintained, and there is a 
further-disposition to increase the output of iron. At Barrow 





would be forthcoming, the Commissioners had fixed upon the ten 


eleven of the sixteen furnaces are in blast; at Millom the fourth 
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furnace has been re-lighted during the week ; and at the Lonsdale 
Ironworks, at Whitehaven, arrangements are in progress for the 
re-lighting of a furnace. Steel makers are very busily employed, 
and foreign orders still form a great part of the work which is 

ing done. There is no improvement to note in the iron ship- 
building or finished iron trades. Iron ore is very quiet in tone, 
although local sales show an increase. In coal only a limited 
trade is doing, notwithstanding the fact that many manufacturers 
are taking larger supplies of both coal and coke. 

The directors of the Furness Railway Company have issued 
their half-yearly report up to the June, in which they 
prneatnns f a dividend at the rate of 3 per cent., as compared 
with 7 per cent. in the corresponding half of last year, the reduc- 
tion being in consequence of the falling off in the traffic receipts. 
The directors state that, owing to the state of the iron trade, the 
directors have found it necessary to yield to the urgent represen- 
tations of the traders in the district, and to make further reduc- 
tions in the mineral rates for the current half-year. The Ramsden 
Dock has been opened for traffic, and the largest class of vessels 
can now take advantage of the deeper water and improved 
accommodation now afforded. Arrangements have been made 
with the owners of the Anchor line of steamships for the esta- 
blishment of a regular service of vessels from New York to 
Barrow, and the warehouses for this traffic are in course of con- 
struction. Viewing the great increase in the cattle trade, with 
America, and the facilities'which the new docks offer for that trade, 
the directors have considered it desirable to erect the cattle sheds 
and slaughter-houses required by the Privy Council before the 
authority is given for landing foreign cattle. The engineer of 
the company, Mr. F. C. Stileman, reports that the Anchor line 
steamship basin and wharf is ready for use, and that the ware- 
houses are being built, that the cattle lairs and slaughter-houses, 
and the corn warehouses on the new docks are approaching com- 
pletion, and that the dredgi —, oho — are 

ing satisfactory pi the excavated channel remaining 
roses. 


open as the work 3 
The i emigration was again discussed at the miners’ 
to-day, the president expressing a strong opinion as to 
the desirability of forming an association to assist in emigra- 
tion, which should be national in character. A resolution was 
— that a national emigration fund should be established, the 
letails of which were left to the districts for final decision. The 
question of and the restriction of the output was next con- 
sidered, but the conference were of opinion that it was not 
advisable to agitate at present for an increase of wages, and the 

question of restriction of output was not entertained. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HAVE recently met a considerable number of coal-owners and 

rs. They tell me that if trade is on the turn, as most 

people suppose, it has not yet touched their trade. ‘‘ With us,” 

they say, ‘“‘things are even worse than they were.” The men, on 

the other hand, declare that this is largely owing to the competi- 

tion of the coal-owners among themselves, and they are prompt 

to point to the effect of the action of the Scottish miners, 

who, by restricting the output according to Mr. Macdonald’s 

plan, are said to have already secured a perceptible improvement 
in prices at Glasgow. 

Sn every side the employers are demanding reductions, but it 
is not fair to say, as I see in some papers, that this is done in 
opposition to the umpire’s award. Mr. Ellison decided in favour 

miners’ wages being left at their old figure; but he expressly 
reserved the right of the owners to close their pits if they should 
think proper. A larse number have intimated their intention of 
ceasing work, and some have actually done so. In most of these 
cases the men, on the principle that half a loaf is better than no 
bread, have approached the employers with a request that they 
be allowed to resume work at the reduced wages. In many cases 
where the reductions have been enforced the pits do not belong 
to the Associated Coalowners who were the parties to the arbitra- 
tion on the one side. 

At the Wombwell Main Colliery the men have held a meeting 
to consider an intimation from the employers asking for a reduc- 
tion of 10 per cent. The feeling was against the reduction, the 
men stating that they had been asked to submit to it at once, 
without notice. At the Nunnery Colliery the demand for a 
reduction was limited to 5 per cent. 

At the Atlas and Cyclops Works the improvement in the 
heavy trades continues. Much more smoke is being made. The 
change for the better does not appear to be a mere “spurt,” but 
an indication of steady business. It does not apply, however, to 
all branches of the heavy trades, being mainly limited to armour- 
plates as yet. The rail trade maintains its activity, though at 
two considerable houses, I was told, they had booked no fresh 
orders of any consequence for some time. 

In the lighter branches there is generally very little doing. 
Travellers are not detained on their ground by the heavy require- 
ments of customers. The journeys are done with remarkable 
celerity at present. Letter orders have also fallen off. One or 
two cutlery establishments complain that the trade is duller now 
than at any time since the depression set in, but I have reason 
to know that this does not apply to the principal house in the 
trade. I called a day or two ago, and found that orders had 
largely improved, and that all their men were now working full 
time. Better orders have recently been received from Canada 
and the United States. The Indian market is rather flat, and 
Australia is not so brisk as could be desired. The influences of 
fine weather and a good harvest will tell favourably on the cutlery 
trades, and pros look much brighter in that direction. 

The report of Messrs. Samuel Fox and Co., of Stocksbridge 
Works, Deepcar, is always looked forward to with interest, as 
affording some indication of how trade has affected large com- 
panies. I gather from the report that the company have made a 
profit for the year of £25,003 0s. 9d. The directors state that 
the extreme depression of trade which has prevailed throughout 
the whole of the year has rendered working to a profit exception- 
ally difficult, at the result—they consider—must therefore be 

ed as very satisfactory. A dividend of 10 per cent.—the 
usual amount—is declared. 

The wagon companies have had a hard time of it recently. 
Depression in the coal trade, and, indeed, in nearly all branches 
of local industries, has atly lessened the call for carrying 
facilities, and the wagon builders, of course, have been the first 
to suffer. Their reports have been awaited with much interest 
this year. Two of them have reached me. The directors of the 
North Central Wagon Company, Rotherham, begin by saying : 
—** There cannot be a doubt that the present time is one for the 
exercise of great prudence and caution, and the directors must 
acknowledge their dee aetna in their hope of any 
speedy revival of trade. The colliery interest especially is 
suffering extreme depression, and the small demand for coal, the 
competition in price, the increased expenditure demanded by the 
modern requirements of the Legislature, and the frequent and 
far-spreading strikes of the workmen, have reduced many excel- 
lent undertakings to a state bordering oninsolvency.” After this 
itis comforting to add that the woe em declares a dividend of 
7} per cent., which, however, is less than last year. The British 

agon Company, Limited, Rotherham, pay a dividend of 8 per 
cent. per annum, and the directors accept the situation with 
wonderful good grace, merely remarking that ‘‘ considering the 
state of e” the working has been fairly fortunate. 

A vigorous effort is being made to establish a permanent relief 
fund among the miners in the South and West Riding. Meetings 
are being held in the districts. In reply to Mr. W. Watson, 
secre of the West Riding of Yorkshire Miners’ Permanent 
Relief Fund and Friendly Society, Mr. W. S. Stanhope, M.P., 
states that the bill for providing for the expenses of the ity 
Commission, out of the income of independent charities, has been 








It would not, however, he adds, affect the funds of 


withdrawn. 
the Miners’ Society if , “as it applies toendewed charities, 
which are under the control of the commissioners.” 

The Glossop Corporation have decided to purchase the water- 
works of Lord Howard, which are close to those of the Man- 
chester Corporation—prominent in the landscape as seen from 
the railway between Sheffield and Manchester. The price I have 
heard named is £28,000. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Durie the week a feeling has been evident that some improve- 
ment was likely to take place in the position of the iron-trade of 
the North of England. I find on full inquiry that this opinion is 
gaining ground, on I fail to discover any sufficient cause for 
it. The Scotch market has shown some improvement recently, 
and merchants who have, through the summer, been conducting 
bearing operations in Cleveland now find it desirable to purchase 
iron to complete their shipments as early as possible. Several 
of them have therefore come into the market at once, and 
have thus tended to bring about an improvement in prices. 
Beyond these two facts there does not appear to be any 
justification for the belief in an improvement of trade. It is 
[ver d generally admitted that the iron enemy A in America is 

ecidedly brisker, and that of course causes a larger degree of 
hope to exist in iron manufacturing centres in England. At the 
same time impressions have been too frequently taken for facts, 
and the trade has suffered by frequent fluctuations brought about 
merely by the ideas of a few people. Whether the present 
briskness is merely due to the temporary causes indicated, or 
presages a new era, I am unable at this moment to say, but at the 
market on Tuesday prices were certainly firmer, and makers, 
who little more than a week ago were offered 32s. 6d. for No. 3, 
were enabled to sell at 33s. 6d. net, or in some cases 34s. Messrs. 
Connal and Co. report that their stock of Cleveland iron now 
stands at 81,950 tons. It is probable that three or four furnaces 
will go out of blast within the next two or three weeks, and that 
will Eee decrease the make. 

The shipments of pig iron from the Tees ports and West 
Hartlepool. during the week amounted to about 17,000 tons, of 
which about 15,000 tons were shipped at Middlesbrough. The 
shipments to Scotland were much larger than during the previous 
week ; Welsh shipments showed a falling off. 

The manufactured iron trade appears somewhat brighter : 
the mills and forges which are now working are reported to 
be en; on more remunerative orders than of Tate, and 
some decent foreign orders for bars and plates have recently been 
booked. The shipments of manufactured iron have been larger 
than usual during the week, and the quantities sent inland by 
rail have also exhibited a considerable increase. It is expected 
that a meeting of the Board of Arbitration will be held within a 
few days, to determine upon the course to be pursued respectin 
the masters’ claim for a reduction of 6d. per ton in puddling anc 
5 per cent. in forge and mill wages. As the reduction is required 
to take place from the 30th inst., it is very necessary that steps 
should be early taken, to avoid any cessation of work. The 
operative ironworkers are very much averse to any further reduc- 
tion, which they state would press very heavily upon them ; 
and they further contend that the facts do not warrant a 
reduction at the present moment. For the sake of the 
district, I should be very happy if I Jwere able to report 
any further advance in the steel question. Beyond the 
facts to which I have on previous occasions alluded, namely, that 
Messrs. Bolckow, Vaughan, and Co. are taking steps to manu- 
facture all their steel rails from Cleveland iron, and that small 
works are being constructed for steel production in the Cleveland 
district, there is nothing further to say upon the matter at pre- 
sent. The rude shocks which the commercial credit of the district 
has received recently seem to have scared away capitalists, who 
might have now a splendid opportunity for investment. Three or 
four days ago an alarming statement appeared in a leading pro- 
vincial paper—the Leeds Mercury—to the effect that the supre- 
macy of. the Cleveland district for the a of cheap iron 
or steel was altogether threatened by the discovery of immense 
beds of ironstone in Northamptonshire. That statement must 
surely have been penned either without a correct knowledge of 
the facts of the case, or without sufficient thought. It is quite 
true that large tracts of ironstone exist in Northamptonshire, 
but their discovery is no new thing, because on many occasions 
when labour disputes have stopped the supply of stone from the 
Cleveland mines, Cleveland ironmakers eve had recourse to 
Northamptonshire ore. And the district has not yet been dis- 
covered which contains coal and limestone in such close proximity 
to the ironstone as in Cleveland. In addition to that, Cleveland 
has the advantage of having a water frontage which Northamp- 
tonshire does not possess. During the t week 4400 tons of 
steel rails were shipped to Canada, India, and Italy from 
Middlesbrough. 

The coal trade is extremely quiet. Very little demand is 
shown for household coal or for manufacturing qualities. The 
only coal which is being at all readily disposed of is steam coal 
for shipment. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE improvement in the demand for iron in America, together 
with the disputes with the miners, had the effect of imparting 
considerable activity to the warrant market last week. A con- 
siderable quantity of iron changed hands, and the prices went up 
about 1s. per ton. The upward tendency has not, however, been 
maintained. In the course of the past week business has been 
comparatively slack, with quotations of warrants on the decline. 
There is no change in the number of furnaces in blast. Since 
last report 1778 tons of pigs were added to the stock in Messrs. 
Connal and Co.’s stores, which now contain 290,323 tons. 

Business opened very strongly in the warrant market on Friday 
at 41s. 7d. cash, and 41s. 94d. one month, and a large number of 
transactions took place up to 42s. 1d. one month, and 41s. 11d. 
cash. On Monday and Tuesday the market was flat, with busi- 
ness at 42s. 3d. and 42s. one month, and 42s. 1d. and 41s. 10d. 
cash. On Wednesday business opened at 41s. 11d. month and 
41s. 9d. cash, closing at 42s. 3d. cash and 42s. 5d. month. To- 
day (Thursday) the market opened strong, at 42s. 6d. to 43s. 
cash and 42s. 104d. to 41s. 14d. month, closing at 42s. 10d. and 
43s. respectively. 

Makers’ iron has been in fair request at the following quota- 
tions :—G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 42s.; 
No. 3, 40s. 6d.; Gartsherrie, No. 1, 46s.; No. 3, 42s. 6d.; Colt- 
ness, No. 1, 52s.; No. 3, 43s.; Summerlee, No. 1, 44s. 6d.; No, 
3, 41s. 6d.; Langloan, No. 1, 49s.; No. 3, 42s. 6d.; Carnbroe, 
No. 1, 44s.; No. 3, 41s $d.; Monkland, No. 1, 42s.; No. 3, 40s. 6d.; 
Clyde, No. 1, 47s. 6d.; No. 3, 40s. 6d.; Govan, at Broomielaw, 
No. 1, 42s.; No. 3, 40s. 6d.; Calder, at Port Dundas, No. 1, 
46s.; No. 3, 42s. 6d.; Glengarnock, at Ardrossan, No. 1, 44s.; 
No. 3, 42s.; Eglinton, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Dal- 
mellington, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Carron, at Grange- 
mouth, No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 46s. 6d.; No. 3, 43s. 

The foreign shipments of iron manufactures from the Clyde 
last week were small, comprising £4000 worth of miscellaneous 
articles, of which £1300 went to Port Chalmers, £800 to Bombay, 
and £750 to Montreal. 

A strong effort is now being made by the coal-dealers to raise 
the prices of coals. With this object they have taken full advan- 
tage of the movement among the miners, for a restriction of out- 
put and an increase of wages. Last week a ph was com- 








municated to the papers, to the effect that great excitement pre- 











vailed on the Glasgow Coal Exch the tings of which 
by the way, are held in secret—on account of a scarcity of 
coals resulting from the action of some of the miners, who 


were doing what they could to restrict the production. There is 
no doubt at all that this communication exaggerated the facts of 
the case. But it had the effect of encouraging the colliers in the 
course of agitation upon which some of them had entered, and 
inducing them to believe that their action had in a short time 
produced a panic in the market. Now, the coal trade has been 
in a most backward state for a long time, and probably it would 
do no harm to anybody, whilst it would benefit those connected 
with the trade were a slight advance in values to take place. 
But there is a danger of driving the matter too far, inasmuch as 
manufactures of all kinds can at present be carried on in 
no other than the most economical manner, and an increase 
in the price of fuel might have a very damaging influ. 
ence. Already in some quarters slight advances of wages 
have been conceded to the miners, whose pay, it must 
be admitted, has been small. But a coal panic at present 
cannot possibly lead to a large permanent increase in the price of 
coal, and must only result in leaving matters worse than they 
were before. The increase that has up to the present taken 
place does not exceed 3d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE appears to be nothing but coalitions in the tin-plata 
trade. The makers have formed an association, the buyers are 
rumoured to have formed another, and now the men are in the 
field, and judging from certain strong indications, they also will 
form an association. The last meeting was held on Saturday at 
Swansea, which now claims to be the head-quarters of tin-plate 
manufacture, and at this delegates were present from all parts of 
Wales, and also from Staffordshire and Worcestershire. In 
number they were nearly fifty, and the action of the meeting 
appeared unanimous and very decided. The issue of the gather- 
ing was a protest against the masters’ resolutions, and rejection 
of their prices. Further, it was decided to submit a new scheme, 
which was that make be restricted, each mill working twelve 
hours to make thirty-six boxes; eight hours, thirty boxes; and 
works now working six days a week, work henceforth only five 
days. In addition, the meeting decided to start a society 
that should co-operate with the employers’ association for the 
mutual benefit of the tin-plate teade. 

It is to be regretted that mutual interests had not been better 
considered when the men refused the reduction. The limitation 
of make will cause the reduction of wages to be from 5 to 10 per 
cent. more than what it would have amounted to had the 
masters’ original offer been accepted. I pointed this out forcibly, 
but the good advice of everyone seems to have been thrown away. 

Dowlais keeps as busily occupied as any of the ironworks on 
the hills, and has sent off within the last few days 1500 tons of 
rails for Philadelphia, 300 tons to Malta, and 200 tons to Santos. 
Dowlais also has been shipping coal for Santos by way of Swansea. 
Rhymney keeps on at its usual form, the consignments thence 
during the last week being 780 tons of rails to Aarhuus, and 
188 tons to Carlsarno. Next to these in quantity figure the 
Llynvi Ironworks, and last week they exported 1250 tons bars to 
Constantinople, and 500 tons te Malta. Montreal also had a 
large consignment of rails last week, and the American, Canadian, 
and northern trade wears a tolerably good appearance. ‘There are, 
I understand, a quantity of orders Hoating ery and some hopes 
of their settling in Wales. Nothing has transpired with regard 
to the rumoured start at Abernant and Plymouth. Doubtless if 
there wasa demand for iron rails the supply would soon be 
forthcoming from some of the now dormant iron works. 

During the week there has been an increase rather than a 
decrease in the quantity of iron ore imported. Two thousand 
tons came to Newport in one vessel, the Hudson, and the total 
quantity received at that port was in excess of 18,000 tons. This 
shows hopefulness in the increase of trade. 

Tin-plate quotations are: —Common coke, 15s.; first quality, 
18s.; charcoal, second quality, 21s. per box ; best, 22s., Swansea ; 
delivered free Li cmpent or London. Spelter is looking up. Best 
tin foreign remains at a trifle above £64. A merchant states that 
he well remembers the price being above £100. The coal trade 
has been flagging again, and a falling off has been recorded 
at Cardiff of more than 20,000 tons in the week. The whole total 
from Wales was slightly over 100,000 tons, so it would appear 

robable that some amount of business has been transferred from 

ardiff to Newport. The appearance of the docks at Newport a 
few days ago was very promising; coal, pitwood, and iron are, 
with a few vessels laden with rails, making a very formidable 
appearance. As is pitwood, the market is becoming glutted, 
no less than 1900 loads being received at Newport last week. 

A few days ago thirty-three colliers and their families left the 
Rhondda Valley for America, The largest number of vessels 
arriving at Cardiff in one week has just been recorded of the past 
week. Total number, 211. 

The colliers are to meet by representatives early in September, 
to discuss modes of workings ; falls of roof and mineral; systems 
of laying out working ; blasting in fiery mines, &c. This is as it 
should be, and if the colliers met frequently to discuss modes of 
working instead of vexatious interferences with employers it 
would be a d ge for the better. 








fable 











Motuier’s “ALPHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvr.] 
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THE RELATIVE POWERS OF BRITISH AND 
FOREIGN GUNS. 

Tue recent Meppen experiments, the last firing of the 

100-ton Elswick gun at Spezia, and the appearance of 
he new Elswick 35-ton gun, have elicited the fact that 
foreign Powers are likely to be armed with more power- 
ful guns than ourselves unless we bestir ourselves. There 
is no use in shutting our eyes to this if it is a fact. We 
think the following list of guns will bear out what we 
say. The pieces are arranged in order of power of pene- 
tration. e give the thickness of wrought iron that 
each gun should actnally penetrate in preference to the 
number of foot-tons per inch of shot’s circumference, 
because it is more easily grasped by the mind :—(1) 
Elswick 100-ton muzzle-loading gun, 17in. calibre, pene- 
trates 37in.; (2) Krupp’s 71-ton breech-loading gun, 
15°75in. calibre, penetrates 32in. ; (3) Woolwich 80-ton 
muzzle-loading gun, l6in. calibre, penetrates 30in. ; 
(4) Krupp 51-ton breech-loading gun, 13°97in. calibre, 
penetrates 27in, ; (5) Elswick 35-ton muzzle-loading gun, 
llin. calibre, penetrates 22in.; (6) Woolwich 38-ton 
muzzle-loading gun, 12°5in. calibre, penetrates 2lin. ; 
(7) Krupp 18-ton breech-loading gun, 9°45in. calibre, 
penetrates 20in. ; (8) Woolwich 38-ton muzzle-loading 
unchambered gun, 12°5in. calibre, penetrates 194in. 
These comprise the most powerful guns that have been 
recently fired experimentally without any picking 
and choosing. It will be seen that Nos. 1, 2, 4, 
5, and 7 would be manufactured for foreign Powers, 
3, 6, and 8 are our own manufacture, and it may 
be observed that at the present moment we have 
nothing more powerful than the last-mentioned No. 8 
in our service armaments. This certainly appears 
far from satisfactory. Doubtless we are taking an 
unfavourable moment for curselves in making such a 
comparison, because important experiments have just 
taken place registering remarkable stages of progress, 
both with Elswick and Krupp guns. We have nothing 
of our own to compare with these except plate experi- 
ments conducted early in 1877. Such a comparison is 
not a fair one, but it naturally leads to the question, 
Why have we nothing more recent? Have we been 
standing still for the last two years while our neighbours 
have been feverishly pressing on? This we trust may be 
negatived without doubt ; at the same time surely it is 
desirable that the advance that we have made should 
become embodied in some:substantial form. Sir W. 
Armstrong and Herr Krupp have designed new guns, 
and obtained great results from them, since our 80-ton 
gun was fired in its chambered state. How is this to be 
explained? Not, we think, by the fact that we are 
behindhand in investigation. The working out of the 
action of the powder gas in the gun, and the application 
of the enlarged chamber, was a Government matter. 
Captain Andrew Noble took a prominent part in 
it, but it was as assisting in Government work that he 
did so. The results we call attention to are the offspring 
of work performed, we believe, in this country. hat 
has actually happened is that private manufacturers have 
turned all the information collected to immediate use, 
while we have been hesitating. In the nature of things 
this is likely to be the case. ‘To introduce a pattern into 
our service which must be supplied to distant quarters of 
the globe is a serious thing, and at times harm has been 
done by confusion and complication arising from haste 
in such matters. A manufacturer of guns for different 
Powers is in this respect at an advantage. He can make 
any modification in supplying a gun to Italy without 
having to contemplate the possible confusion that may 
arise owing to a gun differing slightly having been sent 
to Turkey. Still such a plea is not to be urged without 
limit. When we learned two years and a-half ago that 
chambering our service 38-ton gun gave it increased 
powers of penetration equivalent to more than an inch 
of iron plate, it seems strange that no chambered guns 
should yet be in the service, the unchambered gun having 
actually less penetration than a gun of Krupp’s of less 
than half its weight. 

But here it may prom be questioned whether we are 
not connecting too much with the chamber and air space 
praca, especially as Krupp allows higher pressures in 

is guns than ourselves. May it not be that steel as a 
material, that breech-loading as a system, with its condi- 
tions as to close fittings of projectiles, &c., may have 
much to do with the matter ? This is a very fair ques- 
tion, but it is not very easily answered, especially 
with reference to the material. Greater results 
might be obtained from a gun simply because 
its limits of endurance are more nearly approached. 
Whether steel may actually have a greater strain safely 

ut upon it would have to be proved. At present we have 
fore us a recent case of severe loss of life from the rup- 
ture of a gun of either material. Krupp argues that his 

n did not burst explosively, because although the 

reech blew out one way and the muzzle the other there 
were no small f ents. On the other hand it may be 
pleaded for the Mucadenee gun that it remained entire 
up beyond the trunnion hoop, and that a detachment of 
men would suffer less from a gun so exploding than 
from one which blew its breech out, even although in 
the former case there might small fragments. 
Probably the most satisfactory comparisons may be made 
between guns of different systems registering the same 
pressure in each bore, keeping the question of metal as a 
separate one. Each branch of investigation is difficult to 
pore, and has so much to be said on it that we shrink 
rom casually touching on either, especially as our pre- 
sent objeet is to keep Ss the fact that much more 
has been done both by Armstrong on one system and 
Krupp on the other than we have yet achieved ourselves. 
We trust therefore that we are not to wait for the con- 
clusion of the work of General Gordon’s committee 
before the simpler improvements are carried into effect. 
Are we to wait for a year or two with rhe te 18-ton gun 
beating ours of 38 tons weight, for want of such a simple 
expedient as chambering ? 





How can we put this matter strongly? The Chinese 
obtain guns from Elswick, and have now afloat in small 
gunboats more powerful guns than any carried at pre- 
sent by our largest ironclads. Any nation ordering even 
an 18-ton gun from Krupp can obtain a piece of greater 
penetrating power than any gun we have afloat, whether 
18, 25, 35, or 38 tons weight. If it be urged that this is 
a special case, and that such results are only obtained by 
approaching limits of safety, and that only by such a 
sacrifice can such a piece be made to approach our 38-ton 
gun, the reply may be given that out of the half dozen 
we had afloat one has burst. Until one of Krupp’s has 
done so he has the best of the argument. 








ENGINEERING GEOLOGY. 


By W. H. Pennine, F.G.S. 
No. IX. 
Nature of Springs.—As the rain falls upon, the ground 
it is at once drawn by the force of gravitation to lower 


levels. If the surface be impervious, the water runs off 
by the ditches, rivulets, and rivers to the sea, but if it be 
wholly or partly pervious, a portion only thus flows to 
the ocean, the remainder eam into the water-bearing 
formations. The water which is thus absorbed is again 
thrown out, at a lower level, in the form of springs on 
the hill-sides, or, the conditions being favourable, it is 
retained within the strata at various depths, thus forming 
huge subterranean reservoirs. These stores of water, 
being supplied from large collecting areas, and replenished 
by every shower of rain, are, in the great majority of 
instances, almost if not quite inexhaustible, and not only 
from the quantity, but also from the quality of their 
waters, merit a greater share than they have hitherto 
received of practical attention. Although all springs 
owe their existence to the same hydrostatic principle, 
they are found in many different forms, and under greatly 
varying conditions. The simplest kind of spring is that 
in which the water occurs over a definite area at or 
near the level of the ground, and is, therefore, called a 
surface-spring ; it consists of a body of water held up in 
a superficial stratum of gravel or sand, by a bed of clay 
or other impervious rock beneath. The water overflows 
at the lower points along the upper edge of the imper- 
vious bed, thus forming springs which run more or less 
rapidly according to the seasons, and which, if the col- 
lecting ground is small, may be intermittent. Where 
such conditions exist the bed of gravel or sand is of 
course saturated up to a certain level, and any wells dug 
down thereto meet with land or surface-springs, which 

ield a more or less plentiful supply. But it should be 

rne in mind that these springs are fed by rain and sur- 
face water which has passed down through a filtering 
permeable rock, the thickness of which is probably in- 
sufficient for the elimination of suspended matter and 
the oxidation of organic impurities ; also that the per- 
meable rock itself is liable to be charged with the 
elements of contamination, for its spring-producing 
permeability is a great source of this danger. Imperfect 
drains and leaking or overflowing cesspools within it, 
farm-yards, and refuse-heaps upon its surface, must each 
contribute their share of pollution, in the form of decay- 
ing organic matter, if not of that which may be of even 
more serious nature. The supply from surface springs 
will vary directly as the seasons ; in periods of drought 
the streams run dry, the springs fall off, and shallow 
wells, which derive their water either by soakage from a 
stream or from a so-called land spring, become exhausted 
in consequence. Neither streams nor land springs 
should ever be depended on fora supply of water for 
domestic purposes, not only on account of their inter- 
mittent nature, but also because of their liability to con- 
tamination. There are also surface springs, in which the 

rimary geological conditions are reversed, the water- 

aring bed of pervious sand or gravel being beneath a 
thin covering of impervious clay. In these cases the 
springs of one locality are fed by water from another at 
a slightly higher level, but.at no great distance, from 
which it travels, at a small depth only, beneath the sur- 
face. The water-bearing bed is thoroughly saturated, in 
this case also, to a level varying with the seasons, and it 
yields water wherever penetrated below that level, but 
which is also liable to be locally affected by surface 
contamination ; but it may be that the higher part only 
of such a stratum is argos. for at a lower part, if 
at any distance from the a can some of the injurious 
pre, Sy may be found to have undergone a chemical 
change, and others will have been removed by filtration. 
Springs of this kind are to be preferred to those first 
mentioned ; they may be intermittent, but are more 
constant in their flow, and more to be relied on in 
respect of purity; they are intermediate in character 
between the simpler surface springs and those now to be 
described, the supply to which passes at a considerable 
depth, and from a greater distance. 

The deep-seated springs, so-called, are not neces- 
sarily at a great depth beneath all the area under 
which they occur, and their waters will sometimes 
even flow out again at the surface if the beds alon 
which they pass be anywhere exposed at a leve 
lower than that of the outcrop upon which they were 
collected. But they will have tom deep-seated for 
a greater part of the distance traversed by their waters, 
owing to the inequality of the ground, the dip of the 
water-bearing beds, or to both causes combined. And 
even when they approach or reach the surface, after a 
long underground passage, they differ from surface- 
springs in being much more constant both in yield and 
in the temperature of their waters, which also have been 
freed from organic impurities by oxidation and filtration. 
As in surface-springs, the waters of those which are deep- 
seated may be under various and even under varying 
conditions, and the water-level—i.c. the plane of the 


upper surface of the water—may be constant or variable 
according to attendant circumstances. The level of 
the water of a deep spring in pervious strata, which 





is kept down in them by overlying strata which are 
impervious, will be constant at, or slightly below, 
the height of the nearest point of outcrop of the 
water-bearing beds. The water is under hydrostatic 
pressure varying with the depth of the beds below 
the level of the outcrop, and is but slightly modi- 
fied by the frictional resistance offered to the passage of 
the water through the more or less compact material of 
which the beds are composed. Consequently in a 
boring made down to the spring the water will rise to 
the normal water-level; this can generally be ascertained 
for any spot by calculation based upon the geological 
data considered in connection with the physical features. 
In deep springs, where the water is held up in a great 
thickness of permeable strata by an impermeable stratum 
beneath, and the pervious beds are not saturated through- 
out their entire thickness, the water-level is influenced 
by a different set of conditions in the following manner : 
The water-level of the springs thus formed will be, at 
the margin of the pervious bed, coincident with the out- 
crop of the lower impervious beds where they rise to the 
surface, but not merely up to this level will the pervious 
beds be saturated. In the area occupied by their outcrop, 
the water-level will be found to rise within them from 
the marginal line referred to in a ratio proportionate to 
the permeability of the beds and the amount of the 
local rainfall, and to fluctuate according to the seasons. 
Rising thus as it does from the dominant boundary line 
of the permeable beds, it will rise also in a transverse 
direction towards the higher ground from each lateral 
valley by which they are intersected. For the rain 
water which has fallen upon the outcrop of such per- 
meable strata will have percolated downwards, not only 
until the saturation was complete to the level of the 
boundary or main valley, but will have accumulated above 
that level under the higher ground until it has reached 
a point at which the forces of gravity, capillarity, and 
frictional resistance are in equilibrium. Consequently 
the water-level in springs thus situated coincides in the 
valleys with that of the local streams, and rises from them 
in every direction. It is highest under the loftiest 
hills, because with equal slopes these would occupy the 
largest areas, and the water-level retaining its normal 
degree of inclination would attain beneath the centre its 
greatest elevation. There may be more than one, even 
several, deep-seated springs within a practical depth at 
any particular spot, and each may have a different water- 
level, due to the varying heights of the outcrop of the 
beds along which the water is borne. Each also will 
yield a quantity of water dependent upon the extent of 
the beds and their permeability, while the quality of 
the water from each will be influenced by the chemical 
ug: sowie of the beds and the readiness with which, 
by chemical changes, they yield to the water their organic 
constituents. 

Artesian Wells.—These wells, or rather borings, are, in 
their simplest form, merely holes made down to deep- 
seated springs, and in which the water rises from those 
springs to its normal level. The making of the bore- 
holes and the machinery employed are matters of pure 
engineering, but there are many problems in connection 
with such enterprises which demand prior geological 
investigation. These are, briefly, the thickness and hard- 
ness of the strata which must be passed through to reach 
a particular spring, the number of springs that. may 
occur within a given depth, and the height to which the 
water from each will ascend. Upon the hardness and 
thickness of the beds, and especially upon the frequency 
of variation in those particulars, must depend the cost 
of the undertaking, for it makes a great difference 
whether a boring be made in a given thickness. of rock 
of similar character throughout, or in the same thickness 
of rock in which many refractory bands occur. From 
this variation and other causes the bore may have to be 
repeatedly constricted as it descends; it has indeed 
often happened that a bore-hole, commenced with a too 
small diameter, has been carried a greater part of the 
way down to a spring, and then been of necessity 
abandoned. It is but seldom, although it is sometimes 
the case, that artesian wells are commenced on absolute 
speculation, or without some idéa of the source of the 
springs whence their supply of, water is to be derived. 

f water from a certain series of beds be desired, the 
depth to them, and their local nature, may be ascertained 
by accurately surveying their outcrop; of course when 
there are other borings or wells, in the immediate vicinity, 
particulars of these will facilitate the inquiry—the 
outcrop may be near or distant, but there and there only, 
in the absence of other wells, is the requisite infor- 
mation to be gained. The main points to be ascertained, 
in the manner described in No. IV., are the height of 
the outcrop in relation to the spot where the boring is to 
be made, the width occupied by the beds at the surface, 
their permeability, the angle of their dip, and its direc- 
tion. From these data, if correctly observed, can be 
calculated the depth at which the beds will be met with 
in the boring, the height to which the water will ascend, 
and, within certain limits, its quantity and quality. An 
estimate can then be made of the cost, which must be 
based upon the hardness of the beds, their variation, 
and the depth of the spring below the scene of opera- 
tions. There may be several beds or series of beds, each 
producing springs of similar or of different character ; 
these will be at various depths, and their. waters may 
stand at different levels, but the method of calculation 
ee to all alike, and that spring which is most suit- 
able can be selected. In passing through the upper beds 
yielding springs, precautions wall of course be taken to 
exclude their waters from the bore-hole where that from 
a lower spring is, for any reason, desired. If the water 
from a lower spring be estimated io stand ata higher 
level than that from an upper one, and the latter be not 
excluded, the water—assuming the yield in each case to - 
be equal—would not reach its own level, but would be 
absorbed by and would remain at that of the upper 
spri By the same rule, if a boring be continued, after 
reaching a spring, until it pierces beds yielding water 
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having a lower water-level than that of the spring first 

tapped, the water from the upper spring will stand at the 

level of that of the lower. Or, the lower beds may be 

eable but yield no water, and the conditions affecting 
them such that if they did yield water it would stand at 
_a@ certain level ; then the water from above would be 
entirely lost in them until they were saturated, if such 
were possible, up to that level, throughout their entire 
extent. 

Absorption Wells—The phenomenon last mentioned 
leads up to the consideration of another which has not 
been utilised as it might have been, but is of great prac- 
tical mapeianse. Strata that now throw out springs 
would, if occurring at a different level, or if inclined at 
a suitable angle, become the means of draining water 
away from the surface. This follows as a matter of 
course, for the conditions would be reversed, and the 
water would merely pass through the same beds in 
another direction, the springs of one locality being in 
fact but the natural drainage of another. The proposi- 
tion may not at first be readily accepted, but a moment's 
thought must convince us of its truth, that a well which 
is capable of yielding a given quantity of water is equally 
capable of getting rid of the same quantity by absorp- 
tion. Water is not elastic like a gas, and when it bursts 
up from a penetrated rock does so not from the force of 
expansion, but simply from that of hydrostatic pressure. 
And it rises to a certain height only, that of its normal 
water level ; when this is attained in the well, and there 
is no outlet below that level, no more water rises. Of 
course as it is pumped out more takes its place, if the 
pumping does not exceed the yield of the spring, but it 
never stands higher than\a definite point. Therefore, if 
water be put into the well, for the moment tending to 
increase the height above that point, the pressure is 
reversed, and the water so put in sinks down to the 
water level, at once if its quantity in this case also do 
not exceed the yield of the spring. The rapidity with 
which water flows from a spring into a well depends 
directly upon the permeability of the strata through 
which it passes, and upon the same conditions depends 
also the rapidity with which it can flow away from it ; 
consequent y the spring is capable of yielding and o 
absorbing the same quantity of water. This power of 
absorption has been unwittingly made use of in thousands 
of instances, and in some with most disastrous results ; 
the pollution of surface springs by drains and cesspools 
ni only to be mentioned. In this way a very valuable 
source of water supply for domestic pu: s has been 
utterly destroyed in the*gravels upon which almost all 
the old towns and villages are built, and traces of sewage 
are recognisable even in many deep-seated springs. There 
are, however, cases in which absorption wells may be 
employed with safety andadvantage, forinstance in getting 
rid of a troublesome excess of water from surface gravels, 
and, ona give-and-take principle, in connection with water- 
works and reservoirs ; but as there are also cases in which 
they may be made, as they have been made, sources of 
injury, if not even of danger, to the community, their use 
should certainly never be permitted, except under official 
sanction and supervision. 

Building Sites—The bearing of geology upon the 
important problems of the causes by which health and 
disease are influenced cannot be entered on here; yet 
the discovery of those causes and the means of their ex- 
tension or amelioration are the bases of many engineering 
designs and operations. Sanitary engineering is a novel 
profession, evolved from the study of such causes, almost 
during the present generation, and many of the larger 
works of the present day are, as will be those of the 
future, designed with special reference to the health of 
the community. Such are schemes for the effectual 

i of large towns, the disposal of sewage, and 
the supply of es water in quantity sufficient for the 
requirements of the population. hese must all be 
determined more or less by the physical and geological 
features of the districts where the works are required. 
The methods employed in the surveying and proper inter- 
pretation of the phenomena sonapatel in the geology of 


a country have been described in pans numbers ; a} 


few remarks and s tions follow upon those which 
are of a purely physical nature, or rather, those 
which, varyi as the geology, may nevertheless 
be descri as surface configuration. The drainage, 
by which term is meant the natural flow of water, 
presents a two-fold aspect; not only must the 
getting rid of waste and rain water from a spot be con- 
sidered, but also the treatment of that which will find its 
way to it by gravitation. It is not merely by running 
from a higher to a lower level on the surface of the 
ground that water abounds in some places more than in 
others. It is also by underground percolation that many 
situations are rendered damp, where dampness would 
never be suspected from the surface conformation. The 
question of site in ran to artificial drainage is at once 
solved by difference of level ; it must simply be somewhat 
above a pee of discharge, whether it be from a main 
drain, or watercourse, but the natural drainage 
towards any spot involves a consideration of the geolo- 
gical structure. There may be a water-bearing stratum, 
a few feet only in thickness, the presence of which can- 
not be readily detected without special examination. If 
a house or other building be placed on the outcrop of 
such a bed the result is perhaps permanent dampness and 
discomfort therein ; if it be buta short distance above or 
below, the house may be perfectly dry, and the water 
still made available. But it is chiefly in regard to water 
supply that the geological phenomena should be taken 
into consideration ; in this respect also the edifice should 
be so placed in regard to the water-levels that pumping 
may if possible be unnecessary, or where at all events a 
good portion of the supply may be secured by gravita- 
tion. All the points of plan having been considered, 
the question of elevation arises, and how this may be 
effected by the selected position ; it may be found that 
@ spot somewhat more to one side or the other will be pre- 
ferable in this respect, yet possessing the same position 





relative to certain roads, water supply, and heights for 
drainage. We next arrive at meteorological, esthetic, 
ethic, and artistic considerations, but we cannot carry 
the student into these regions. Our work ends here. 








THE ADDRESS OF THE PRESIDENT OF THE 
BRITISH ASSOCIATION. 


On Wednesday night Professor G. J. Allman, President 
of the British Association for the ensuing year, delivered 
his inaugural address. It bore no relation whatever to 
engineering, being a very able and elegant exposition of 
the results of the most recent researches into the nature 
of protoplasm, and we believe that we shall best consult 
the wishes of our readers by giving not the address itself, 
but a summary of it, in which we have retained through- 
out Professor Allman’s own words, omitting many of the 
statements with which he illustrated his meaning and 
enforced his arguments. He began with a species of 
apology for not dealing with some of the great manufac- 
turing industries of Sheffield, explaining that, as he was 
only a worker in biological science, he did not feel him- 
self competent to do justice to workers in a very different 
field. The address, as a whole, will maintain the repu- 
tation of the presidents of the British Association. 
Would that something of the same kind could be said of 
all who address its meetings. 


I have chosen, as the matter of my address to you to-night, a 
subject in whose study there has during the last few years pre- 
vailed an unwonted amount of activity, resulting in the discove 
of many remarkable facts, and the justification of many signifi- 
cant generalisations. I propose, in short, to give you in as 
untechnical a form as possible some account of the most generalised 
expression of living matter, and of the results of the more recent 
researches into its nature and phenomena. More than forty 
years have now passed away since the French naturalist Dujardin 
drew attention to the fact that the bodies of some of the lowest 
members of the animal kingdom consist of a structureless, semi- 
fluid, contractile substance, to which he gave the name of Sarcode. 
A similar substance occurring in the cells of plants was after- 
wards studied by Hugo von Mohl, and named by him Protoplasm. 
It remained for Max Schultze to demonstrate that the sarcode of 
animals and the protoplasm of plants were identical. The con- 
clusions of Max Schultze have been in all respects confirmed by 
subsequent research, and it has further been rendered certain that 
this same protoplasm lies at the base of all the phenomena of life, 
whether in the animal or the vegetable kingdom. Thus has 
arisen the most important and significant generalisation in the 
whole domain of biologica: sci The ch 1 composition of 
—— is very comp':x, and has not been exactly determined. 

t may, however, be stat-d that protoplasm is essentially a com- 
bination of albuminoid bodies, and that its principal elements 
are, therefore, oxygen, carbon, hydrogen, and nitrogen. In its 
typical state it presents the condition of semi-fluid substance—a tena- 
cious, glairy liquid, with a consistence somewhat like that of the 
white of an unboiled egg, in which spontaneous movement occurs. 
Examined under the microscope, you have before you a glairy, 
tenacious fluid, which, if not absolutely homogeneous, is yet 
totally destitute of structure. And yet no one who contemplates 
this spontaneously moving matter can deny that it is alive. 
Liquid as it is, it is a living liquid; organless and structureless 
as it is, it manifests the essential phenomena of life. A quantity 
of a peculiar slimy matter was dredged in the North Atlantic by 
the naturalists of the exploring ship Porcupine, from a depth of 
from 5000ft. to 25,000ft. It is described as exhibiting, when 
examined on the spot, spontaneous movements, and as being 
obviously endowed with life. Specimens of this, preserved in 
spirits, were examined by Professor Huxley, and declared by 
him to consist of protoplasm, vast masses of which must thus, in 
aliving state, extend over wide areas of sea bottom. To this 
wonderful slime Huxley gave the name of Bathybius Haeckelii. 
Bathybius has since been subjected to an exhaustive examination 
by Professor Haeckel, who believes that he is able to confirm in 

points the conclusions of Huxley, and arrives at the conviction 
that the bottom of the open ocean, at depths below 5000ft., is 
covered with an enormous mass of living protoplasm, which 
lingers there in the simplest and most primitive condition, having 
as yet count no definite form. He suggests that it may have 
originated by spontaneous generation, but leaves this question for 
future investigators to decide. The reality of Bathybius, how- 
ever, has not been universally accepted. In the more recent 
investigations of the Challenger the explorers have failed in their 
attempts to bring further evidence of the existence of masses of 
amorphous protoplasm spreading over the bed of the ocean. They 
have met with no trace of Bathybius in any of the regions ex- 
plored by them, and they believe that they are justified in the 
conclusion that the matter found in the dredgings of the Porcu- 
pine, and preserved in spirits for further examination, was only 
an inorganic precipitate due to the action of the alcohol. But 
further arguments against the reality of Bathybius will be needed 
before a doctrine founded on observations carefully conducted 
shall be relegated to the region of confuted hypotheses. Assum- 
ing, then, that Bathybius, however much its supposed wide 
distributior may have been limited by more recent researches, 
has a real existence, it presents us with a condition of living 
matter the most rudimental it is possible to conceive. 

Widely distributed in the fresh and salt waters of Britain, and 
probably of almost] all parts of the world, are small particles of 
protoplasm. They have no definite shape, and are perpetually 
changing their form, throwing out and drawing in thick lobes 
and finger-like ep grey in which their b seems to flow 
away over the field of the microscope. Towards the centre a 
staall globular mass of firmer protoplasm has become differen- 
tiated off from the remainder, and forms what is known as a 











must be nourished. It must feed. If we seek, however, for a 
mouth by which the nutriment can enter into its body, or a stomach 
by which this nutriment can be digested, we seek in vain, Vet 
watch ‘it for a moment as it lies in a drop of water beneath our 
microscope. Some living denizen of the same drop is in its 
neighbourhood, and its presence exerts on the protop of the 
Ameba a special stimulus which gives rise to the movements 
necessary for the prehension of nutriment. A stream of proto- 
plasm instantly runs away from the body of the Ameba towards 
the destined rey, envelopes it in its current, and then flows back 
with it to the central protoplasm, where it sinks deeper and 
deeper into the eR ge mass, and becomes dissolved 
digested, and assimilated in order that it may increase the size 
and restore the energy of its captor. But again, like all living 
things, Ameba must multiply itself, and so after attaining a 
certain size its nucleus divides into two halves, and then the sur- 
rounding paren becomes similarly cleft, each half retaining 
one half of the original nucleus. The two new nucleated masses 
which thus arise now lead an independent life, assimilate nutri- 
ment, and attain the size and characters of the parent. The 
part fulfilled by these simple unicellular being in the economy of 
nature has at all times been very great, and many geological for. 
mations, largely built up of their calcareous or silicious skeletons, 
bear testimony to the multitudes in which they must have 
swarmed in the waters of the ancient earth. In the most com- 
plex animals, however, even in man himself, the t cells, 
notwithstanding their frequent modification and the usual 
intimacy of their union, are far from losing their individuality. 
Examine under the microscope a drop of blood freshly taken from 
the human subject, or from any of the higher animals, It is seen 
to be composed of a multitude of red corpuscles, swimming in a 
nearly colourless liquid, and along with those, but in much 
smaller numbers, somewhat larger colourless corpuscles. The 
red corpuscles are modified cells, while the colourless corpuscles 
are cells still retaining their typical form and properties. These 
last are little masses of protoplasm, each developing a central 
nucleus. 

The animal egg, which in its young state forms an element in 
the structure of the parent organism, in the relations 
now under consideration a peculiar interest. The egg is a 
true cell, consisting essentially of a lump of protoplasm enclosing 
a nucleus, and having a nucleus included in the interior of the 
nucleus. While still very young it has no constant form, and 
is perpetually changing its shape. Indeed, it is often impossible 
to distinguish it from Ameba; and it may, like an Ameba, 
wander from place to place by the aid of its pseudopodial projec- 
tions. It is not alone in such loosel aggregated cells as those of 
the blood, or in the ameeboid celis of the alimentary canal, or in 
such scattered constituents of the tissues as the pigment cells, or 
in cells destined for an ultimate state of freedom, as the egg, that 
there exists an independence. The whole complex organism is a 
society of cells, in which every individual cell possesses an inde- 
pendence, an autonomy, not at once so obvious as in the blood 
cells, but not the less real. With this autonomy of each element 
there is at the same time a subordination of each to the whole, 
thus establishing a unity in the entire organism, and a concert 
and aor ome | between all the phenomena of its life. In this 
society of cells each has its own work to perform, and the life of 
the organism is made up of the lives of its component cells. 
Here it is that we find most distinctly expressed the great law of 
the physiological division of labour. In the lowest o: isms, 
where the whole being consists. of a single cell, the performance 
of all the processes which constitute its life must devolve on the 
protoplasm of this one cell; but as we pass to more highly orga- 
nised beings, the work becomes distributed among a multitude of 
workers. These workers are the cells which now make up the 
complex organism. The distribution of labour, however, is not 
a uniform one, and we are not to suppose that the work per- 
formed by each cell is but a repetition of that of every other. 
For the life processes, which are accumulated in the 
single cell of the unicellular organism become in the 
more complex organism differentiated, some being intensi- 
fied and otherwise modified and allocated to special cells, or to 
special groups of cells, which we call organs, and whose proper 
duty is now to take charge of the special processes which have been 
assigned to them. In all this we have a true division of labour, 
—a division of labour, however, by no means absolute ; for the 
processes which are essential to the life of the cell must still con- 
tinue common to all the cells of the organism. No cell, however 
great may be the defferentiation of function in theorganism, can 
dispense with its irritability, the one constant and essential 
property of every living cell. There thus devolves on each cell or 

‘oup of cells some special work which contributes to the well- 

ing of all, and their combined labours secure the necessary con- 
ditions of life for every cell in the community, and result in 
those complex and wonderful phenomena which constitute 
the life of the higher organisms. We have hitherto considered 
the cell only as a mass of active nucleated. protoplasm, 
either absolutely naked or partially enclosed in a protec- 
tive case, which still permits free contact of the protoplasm 
with the surrounding medium. In very many instances, how- 
ever, the ee becomes confined within resisting walls, 
which entirely shut it in from all direct contact with the medium 
which surrounds it. With the plant this is almost always so after 
the earliest stages of its life. ere the protoplasm of the cells is 
endowed with the faculty of secreting over its surface a firm, 
resisting membrane, composed of cellulose, a substance destitute 
of nitrogen, thus totally different from the contained protoplasm, 
and incapable of manifesting any of the phenomena of life. 

ithin the walls of cellulose the protoplasm is now closely im- 
risoned, but we are not on that account to suppose that it has 
ost its activity, or has abandoned its work as a living being. 
Though it is now no longer in direct contact with the surrounding 
medium, it is not the less dependent on it, and the reaction 
between the imprisoned protoplasm and the outer world is still 
permitted by the permeability of the surrounding wall of 
cellulose. 

In the higher plants, without adducing such obvious and well- 
known instances as those of the Sensitive Plant and Venus’s 
Flytrap, the irritability of the protoplasm may be easily rendered 








nucleus, while the protoplasm forming the extremeouter boundary 
differs slightly from the rest, being more transparent, destitute 
of granules, and apparently somewhat firmer than the interior. 
We may also notice that at one spot a clear spherical space has 
made its appearance, but that while we watch it has suddenly 
contracted and vanished, and after a few seconds has begun to 
dilate so as again to come into view, once more to disappear, then 
again to return, and all this in regular rythmical sequence. This 
little rythmical Panties cavity is called the ‘‘contractile 
vacuole.” It is of very frequent occurrence among those beings 
which lie low down in the scale of life. We have now before us 
a being which has arrested the attention of naturalists almost 
from the commencement of microscopical observation. It is the 
famous Ameba, for which ponds and pools and gutters on the 
house-roof have for the last 200 years been ransacked by the 
pee 5 who has many atime stood in amazement at the 
undefinable form and Protean changes of this particle of mx 4 
matter. It is only the scienc2 of our own days, however, whic! 
has revealed its biological importance, and shown that in this 
little soft nucleated particle we have a body whose significance 
for the morphology and physiology of living beings cannot be 
over ostipeint, oe Ss ro paw mapere the mac ¥ ner a sat 
a CELL, the morphological unit of organisation, the physiologi 
source of i ised’ function. The term ‘cell oa been so 
long in use that it cannot now be displaced from our terminology ; 
and yetittends to convey an incorrect notion, suggesting, as it does, 
the idea of a hollow body or vesicle, this having been the form 
under which it was first studied. The cell, however, is essentially 
a definite mass of protoplasm having a nucleus imbedded in it. 
Let us observe our A a little closer. Like all living beings, it 





There are many herbaceous plants in which, if the 
young succulent stem of a vigorously growing specimen receive a 
sharp blow, of such a nature however as not to bruise its tissues, 
or in any way wound it, the blow will sometimes be immediately 
followed by a drooping of the stem commencing at some distance 
above the point to which the stroke had been applied ; its strength 
appears to have here suddenly left it, it is no longer able to bear 
its own weight, and seems to be dying. ‘The protoplasm, how- 
ever, of its cells is, in this instance, not killed, it is only stunned 
by the violence of the blow, and needs time for its restoration. 
After remaining, it may be for some hours, in this drooping and 
flaccid state, the stem begins to raise itself, and soon regains its 
original vigour. This experiment will generally succeed well 
in plants with a rather large terminal spi or raceme 
when the stroke is oquaet some little distance below the 
inflorescence shortly before the expansion of the flower. That 
there is no essential difference between the protoplasm of 
plants and that of animals is rendered evident by motor pheno- 
mena, which we are in the habit of regarding as the exclusive 
attribute of animals. Many of the more simply organised plants 
give origin to peculiar cells called ‘spores,’ which separate from 
the parent, and, like the seeds of the higher plants, are destined 
to repeat its form. In many cases these spores are pee gee A 
locomotive. They are then termed aca cre Ms and their 
movements are brought about, sometimes by c' of shape, 
when they move about in the manner of an A but more 
frequently by minute vibratile cilia, or by wees strongly oe 
flagella or whip-like ae pear of their protoplasm. Another 
fact may here be adduced to show the uniform character of 
protoplasm and how very different are its properties from those 
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of lifeless matter, namely, the faculty which all living protoplasm 
possesses of resisting the entrance of colouring matter into its 
substance. If a solution of carmine be brought into contact with 
living protoplasm, this will remain, so long as its continues alive, 
unaffeeted by the colouring matter. But if the protoplasm be 
killed the carmine will at once pervade ita whole substance, and 
stain it throughout with a colour more intense than even that of 
the colouring solution itself. 

By far the most frequent mode of multiplication among cells 
shows itself in a spontaneous division of the protoplasm into two 
separate portions, which then become independent of one 
another, so that instead of the single parent cell two new ones 
have made their appearance. It sometimes happens in the gener- 
ation of cells that a young brood of cells arises from the parent 
cell by what is called ‘free cell formation.” In this only a part 
of the protoplasm of the mother cell is used up in the production 
of the offspring. 1t is seen chiefly in the formation of the spores 
of the lower plants, in the firet foundation of the embryo in the 
higher, and in the formation of the endosperm—a cellular mass 
which serves as the first nutriment of the embryo—in the seeds 
of most Phaneroga Related to the formation of new cells, 
whether by division or by free cell formation, is another very 
interesting phenomenon of living postgres known as “‘rejuven- 
escence.” In this the whole protoplasm of a cell, by a new 
arrangement of its parts, assumes a new shape and acquires new 
properties. It then abandons its cellulose chamber, and enters on 
a new and independent life in the surrounding medium. The 

tiful researches which have within the last few years been 
made by the observers already mentioned, on the division o 
——— show show close is the agreement between plants and 
animals in all the leading phenomena of cell division, and afford 
em more proof of the essential unity of the two great organic 
joms. 
ere is one form of cell which, in its relation to the organic 
world, possesses a ificance a ay that of every other, namely 
the . As ly stated, the egg is, wherever it occurs, a 
consisting essentially of a globule of protoplasm 
envel a nucleus—the “‘ germinal vesicle ”—and with one or 
more nucleoli—the “‘ germinal spots”—in the interior of the 
nucleus. This cell, distinguishable by no tangible characters from 
thousands of other cells, is nevertheless destined to run through 
a definite series of developmental changes, which have as their 
end the building up of an organism like that to which the egg 
owes its origin. It is obvious that such complex organisms as 
thus result—composed, it may be, of countless millions of cells— 
can be derived from the simple egg cell only by a process of cell 
multiplication. ‘The birth of new cells derived from the primary 
cell A Ria lies at the basis of embryonic development. It 
-is here the phenomena of cell multiplication in the animal 
kingdom can in general be most satisfactorily observed, and the 
greater number of recent researches into the nature of thse 
have found their most fertile field in the early periods 
of the de tof the egg. The egg, notwithstanding the 
to which I have alluded, is still, at the com- 
mencement of development, a true cell. It has its protoplasm 
and its nucleus, and it is, as a rule, enveloped in a delicate 
membrane. The protoplasm forms what is known as the vitellus, 
or yolk, and the surrounding membrane is called the ‘“‘ vitellary 
membrane.” The division which is now about to take place 
in it is introduced a change of form in the nucleus. 
This becomes elon, and assumes the shape of a spindle, 
similar to what we ve already seen in the cell divi- 
sion of plants. On each pole of the spindle transparent 
———— collects, forming here a clear spherical area. 

t this time a very striking and characteristic phenomenon is 
witnessed in —— Each = of the spindle has me the 
centre of a rays which stream out in all directions into 
the ing The protoplasm thus shows, enve- 
loped in its mass, two sun-like oe whose centres are con- 

to one another by the spindle-shaped nucleus. To this, 
with the sun-like rays streaming from its poles, Auerbach gives 
the name of “ Karyolitic figure,” suggested by its connection 
with the breaking up of the original nucleus, to which our atten- 
tion must next directed. A nomenon similar to the one 
ve y seen in cell division among plants now shows 
itself. The nucleus becomes broken up into a number of 
filaments, which lie together in a bundle, each filament stretching 
from pole to pole of the spindle. y in its central point 
t shows a knot-like enlargement, and from the close 
eg ap oar of the knots there results a thick zone of proto- 
P in the of the spindle. Each knot soon divides into 
two halv: each half recedes from the equator and travels 
along the filament towards its extremity. en arrived at the 
= of the spindle each set of half knots becomes fused together 
nto a globular body, while the intervening portion of the spindle, 
g torn up, and gradually drawn into the substances of the 
two globular masses, finally disappears. And now, instead of the 
single fusiform nucleus weewe changes we have been tracing, we 
have two new globular nuclei, each occupying the place of 
one of its poles, and formed at its expense. e egg now begins 
to divide along a Dw at right angles toa line connecting the 
two nuclei. e division takes place without the formation of a 
cell plate such as we saw in the division of the plant cell, and is 
introduced by a constriction of its abt coco which commences 
at the ference just within the vitelline membrane, and, 
extending towards the centre, divides the whole mass of 
plasm into two halves, each including within it one of the new 
nuclei. Thus the simple cell which constituted the condition of 
the egg at the commencement of development becomes divided 
into two similar cells, This forms the first stage of cleavage. 
each of these two young cells divides in its turn in a direction at 
right angles to the first division plane, while by continued repe- 


tition of the same act the whole of the lasm or yolk becomes 
broken up into a vast multitude of cells, and the unicellular 
organism—the egg, with which we our hi —has become 


converted into an organism com cf many thousands of cells. 
This is one of the most widely distributed phenomena of the 
organic world. It is called the ‘cleavage of the os oe and con- 
sists essentially in the production, by division, successive 
broods of cells from a single ancestral cell—the egg. The forma- 
tion of plasmodia, segues as a coalescence and absolute fusion 
into one another of separate naked masses of atran +I a 

e that, 


phenomenon of great significance. © It is highly 


notwithstanding the complete loss of individuality in the combin- 
ing elements, such differences as may have been t in these 
will of the resulting 


always find itself expressed in the ——— f 
plasmodia—a fact of great importance in its bearing on the phe- 
nomena of inheritance. Recent researches, indeed, render it 
almost certain that fertilisation, whether in the animal or the 
vegetable kingdom, consists essentially in the coalescence and 
- ay loss of individuality of the protoplasmic contents of 

‘0 ce 
In by far the ter number of plants the protoplasm of most 
of the cells which are exposed to the sunlight undergoes a curious 
and important differentiation, part of it becoming se from 
the remainder in the form usually of granules, known as 
chlorophyll gr The chlorophyll granules thus consist of 
true protoplasm, their colour being due to the of a green 
colouring matter, which may be extracted, leaving behind the 
colourless protoplasmic base. The colouring matter of chlorophyll 
resents under the spectroscope a very characteristic spectrum. 
‘or our knowledge of its opticial properties, on which time will 
not now permit me to dwell, we are mainly indebted to the re- 





searches of your townsman, Dr. Sorby, who has made these the 
subject of a series of elaborate investigations which have con- 
tril largely to the advancement of an important department 
of physical science. That the chlorophyll is a living substance, 
is ae ur ee. 
le may grow by in’ 

© ried and may 


like the uncoloured ie ee of the ce 
When once formed, the chlorophyll gran’ 
usception of ‘hutriment to many times its origin 





multiply itself by division, To the presence of chlorophyll 
is due one of the most striking aspects of external 
nature—the green colour of the vegetation which clothes the 
surface of the earth; and with its formation is introduced a 
function of fundamental importance in the economy of plants, 
for it is on the cells which contain this substance that devolves 
the faculty of decomposing carbonic acid. On this depends the 
assimilation of plants, a process which becomes manifest exter- 
nally by the exhalation of oxygen. Now it is under the influence 
of light on the chlorophyll-containing cells that this evolution of 
oxygen is brought about. The recent observations of Draper and 
Pfeffer have shown that in this action the solar spectrum is not 
equally effective in all its parts; that the yellow and least 
ible rays are those which act with most intensity ; that 
the violet and other highly refrangible rays of the visible 
spectrum take but a very subordinate part ‘in assimilation ; and 
that the invisible rays which lie beyond the violet are totally 
inoperative. In almost every grain of chlorophyll one or more 
starch granules may be seen, is starch is chemically 
isomeric with the cellulose cell wall, with woody fibre, and 
other hard parts of plants, and is one of the most important 
products of assimilation. When plants whose amg od 
contains starch are left for a sufficient time in darkness, the 
starch is absorbed and completely disappears; but when they 
are restored to the light the starch reappears in the chlorophyll of 
the cells. With this dependence of assimilation on the presence of 
chlorophyll a new physiological division of labour is introduced 
into the life of plants. In the mane lants, while the work of 
assimilation is allocated to the c' coemial-anahelnlie cells, that 
of cell division and growth devolves on another set of cells, 
which, lying deeper in the plant, are removed from the direct 
action P light, and in which chlorophyll is therefore never pro- 
duced. In certain lower plants, in consequence of their simplicity 
of structure and the fact that all the cells are equally exposed to 
the influence of light, this physiological division of ur shows 
itself in a somewhat different fashion. Thus in some of the 
simple green alge, such as Spirogyra and Hydrodictyon, assimila- 
tion takes p as In other cases during the day, while their 
cell division and growth takes place chiefly, if not exclusively, at 
night. Strasburger, in his remarkable observations on cell divisions 
in Spirogyra, was obliged to adopt an artificial device in order to 
compel the Spirogyra to postpone the division of its cells to the 
morning. Here the functions of assimilation growth devolve 
on one and the same cell, but while one of these functions is 
exercised only during the day, the time for the other is the night. 
It seems impossible for the same cell at the same time to exercise 
both functions, and these are here accordingly divided between 
different periods of the twenty-four hours. 

There is, perhaps, nothing which shows more strikingly the 
identity of the protoplasm in plants and animals, and the absence 
of any deep-pervading difference between the life of the animal 
and that x the plant, than the fact that plants may be placed, 
just like animals, under the influence of anesthetics. When the 
vapour of chloroform or of ether is inhaled by the human subject, 
it passes into the lungs, where it is absorbed by the blood, and 
thence carried by the circulation to all the tissues of the body. 
The first to be affected by it is the delicate nervous element of 
the brain, and loss of consciousness is the result. If the action of 
the anesthetic be continued, all the other tissues are in their turn 
attacked by it and their irritability arrested. A set of phenomena 
entirely parallel to these may be presented by plants. We owe 
to Claude Bernard a series of interesting and most instructive 
experiments on the action of ether and chloroform on plants. He 
exposed to the vapour of ether a healthy and vigorous sensitive 
plant, by confining it under a bell-glass into which he introduced 
a sponge filled with ether. At the end of half an hour the plant 
was in a state of anesthesia, all its leaflets remained fu ly 
extended, but they showed no tendency to shrink when touched. 
It was then withdrawn from the influence of the ether, when 
it ually recovered its irritability, and finally responded as 
before, to the touch. Claude Bernard has shown that germina- 
tion is suspended by the action of ether or chloroform. Seeds of 
cress, a plant whose germination is very rapid, were placed in 
conditions favourable to a speedy germination, and while thus 
placed were exposed to the vapour of ether. The germination, 
which would otherwise have shown itself by the next day, was 
arrested. For five or six days the seeds were kept under the 
influence of the ether, and showed during this time no disposition 
to germinate. They were not killed, however; they only slept, 
for on the substitution of common air for the etherised air with 
which they had been surrounded, germination at once set in and 

roceeded with activity. The same great physiologist has also 
investigated the action of anestheticson fermentation. Itis well 
known that alcoholic fermentation is due to the presence of a 
minute fungus, the yeast fungus, the living protoplasm of 
whose cells has the property of separating solutions of st into 
alcohol, which remains in the liquid, and carbonic acid, which 
escapes into the air. Now, if the yeast plant be placed along with 
sugar in etherised water it will no longer act as a ferment. It is 
anes’ , and cannot respond to the stimulus which, under 
ordinary circumstances, it would find in the presence of the sugar. 
If, now, it be placed in a filter, and the ether washed completely 
away, it will, on restoration to a saccharine liquid, soon resume its 
duty of pening the sugar into alcohol and carbonic acid. Claude 
Bernard has further ed attention toa Veg meric fact 
which is observable in this experiment. e the proper 
alcoholic fermentation is entirely arrested by the etherisation of 
the yeast plant, there still goes on in the saccharine solution a 
curious chemical change, the cane sugar of the solution being con- 


verted into sugar, a substance identical in its chemical com- 
position wit the cane sugar, but different in its molecular consti- 
tution. Now it is well known from the researches of Bertholet 


that this conversion of cane sugar into grape sugar is due to a 
peculiar inversive ferment, which, whilé it accompanies the living 
east plant, is itself soluble and des of life. Indeed it has 
Benes shown that in its natural conditions the yeast fungus is 
unable of itself to assimilate cane sugar, and that in order that 
this may be brought into a state fitted for the nutrition of the 
fungus, it must be first digested and converted into grape sugar, 
exactly as happens in our own digestive organs. To quote Claude 
’s graphic account:—‘‘The fungus ferment has thus 
beside it in the same yeast a sort of servant given by Nature to 
effect this digestion. The servant is the unorganised inversive 
ferment. This ferment is soluble, and as it is not a plant, but an 
unorganised body destitute of sensibility, it has not gone to sleep 
under the action of the ether, and thus continues to fulfil its 
It must not be supposed that the respiration of plants is 
entirely independent of life. The conditions which bring the 
oxygen of the air and the combustible matter of the respiring 
plant into such relations as may allow them to act on oae 
another are still under its control, and we must conclude that in 
Claude Bernard’s experiment the anesthesia had not been carried 
so far as to arrest such properties of the living tissues as are 
needed for this. The quite recent researches of Schiitzenberger, 
who has inv ted the of respiration as it takes place 
in the cell of the yeast have shown that vitality is a 
factor in this process, He has shown that fresh yeast, placed in 
water, breathes like an aquatic animal, disengaging carbonic 
acid, and causing the oxygen contained in the water to disappear. 
That this phenomenon is a function of the living cell is proved 
by the fact that if the yeast be first heated to 60 deg. C., and 
then placed in the oxygenated water, the quantity of oxygen in 
the water remains unchanged ; in other words, the yeast ceases 
to breathe. All this proves that the respiration of living ka 
is identical, whether manifested in the plant or in the animal. It 
is essentially a destructive phenomenon—as much so as the burnin, 
of a piece of charcoal in the open air, and like it, is characteri 
by ‘he disappearance of ox and the formation of carbonic 
acid. One of the most valuable results of the recent careful 





—— of the experimental method of research to the life 
of plants is thus the complete demolition of the 
supposed antagonism between respiration in plants and thaé in 
animals, 

We have seen how little mere form has to do with the essential 
properties of protoplasm. To suppose, however, that all proto- 
plasm is identical, where no difference cognisable by any means 
at our dis; can be detected, would be an error. Of two 
particles of protoplasm, between which we may defy all the 

wer of the microscope, the resources of the laboratory, to 

etect a differerce, one can develope only to a jelly-fish, the 
other only to a man; and one conclusion alone is here possible— 
that deep within them there must be a fundamental difference 
which thus determines their inevitable destiny, but of which 
we know nothing, and can assert nothing, beyond the statement 
that it must depend on their hidden molecular constitution 
From the facts which have been now brought to your notice 
there is but one legitimate conclusion—that Tite is a property of 
protoplasm. When, however, we say that life is a property of 
protoplasm, we assert as much as we are justified in doing. 7 
we stand upon the boundary between life in its proper conception, 
as a group of phenomena having irritability as their common 
bond, and that other and higher group of phenomena which we 
designate as consciousness or thought, and which, however inti- 
mately connected with those of life, are yet essentially distinct 
from them. When the heart of a recently killed frog is se 
rated from its body and touched with the point of a ate ~4 
it begins to beat under the excitation of the stimulus, and 
we believe ourselves justified in referring the contraction 
of the cardiac fibres to the irritability of their protoplasm as 
its proper cause. We see in it a remarkable phenomenon, but 
one nevertheless in which we can see unmistakeable analogies 
with phenomena purely physical. There is no greater difficulty 
in conceiving of contractility as a property of protoplasm than there 
is in conceiving of attracticn as a property of the magnet. When 
a thought through the mind, it is associated, as we have 
now abundant reason for believing, with some change in the pro- 
toplasm of the cerebral cells, Are we, therefore, justified in 
regarding thought as a property of the protoplasm of these cells, 
in the sense in which we regard muscular contraction as a 
property of the protoplasm of muscle? or is it really a property 
residing in something far different, but which may yet need for 
its manifestation the activity of cerebral protop ? If we 
could see any analogy between thought and any one of the 
admitted |e eenpane of matter, we should be bound to accept 
the first of these conclusions as the simplest, and as affording a 
hypothesis most in accordance with the; comprehensiveness of 
natural laws ; but between thought and the physical phenomena 
of matter there is not only no analogy, but there is _wo 
conceivable analogy; and the obvious and continuous path 
which we have hitherto followed up in our reasonings from the 
phenomena of lifeless matter through those of living matter here 
comes suddenly to an end. Tbe chasm between unconscious life 
and thought is me and impassable, and no transitional pheno- 
mena can be found by which, as by a bridge, we may s it 
over ; for even from irritability, to which, on a superficial view, 
consciousness may seem related, it is as absolutely distinct as it 
is from any of the ordinary phenomena of matter. It has been 
argued that because physiological activity must be a property of 
every living cell, psychical activity must be equally so, and the 
pee a of the metaphysician has been carried into biology, 
and the “‘cell soul” spoken of as a conception came 
from that of life. That psychical phenomena, however, charac- 
terised as they essentially are by consciousn are not 
necessarily coextensive with those of life, there cannot be a doubt. 
How far back in the scale of life consciousness may exist we 
have as yet no means of determining; nor is it necessary for 
our argument that we should. Certain it is that many things, to 
all ap ce the result of volition, are capable of being ex- 
plained as absolutely unconscious acts; and when the swimming 
swarm-spore of an alga avoids collision, and by a reversal of the 
stroke of its cilia backs from an obstacle lying in its course, there 
is almost certainly in all this nothing but a purely unconscious 
act. It is but a case in which we find expressed the great law of 
the adaptation of living beings to the conditions which surround 
them. ‘The irritability of the protoplasm of the ciliated spore 
responding to an external stimulus sets in motion a mechanism 
derived by inheritance from its ancestors, and whose are 
correlated to a common end—the preservation of the individual. 
But even admitting that every living cell were a conscious 
thinking being, are we therefore justified in asserting that its 
consciousness like its irritability is a property of the matter of 
which it is composed? The sole argument on which this view is 
made to rest is that from analogy. It is argued that use the 
life phenomena, which are invariably found in the cell, must 
be ded as a property of the cell, the ph of consci 
ness by which they are accompanied must be also so regarded. 
The weak point in the argument is the absence of all analogy 
between the things compared, and as the conclusion rests solely on 
the argument from analogy, the two must fall to the ground toge- 
ther. ‘That consciousnessisnever manifested except inthe presence 
of cerebral matter or of something like it there cannot be a ques- 
tion, but this is a very different thing from its being a property of 
such matter in the sense in which polarity is a property of the 
magnet, or irritability of protoplasm. e generation of the 
rays which lie invisible beyond the violet in the spectrum of the 
sun cannot ed as a property of the medium which, by 
changing their refrangibility, can alone render them apparent. 
But have we, it may be asked, made in all this one step forward 
towaids an explanation of the phenomena of consciousness or 
the discovery of its source? Assuredly not. The power of 
conceiving of a substance different from that of matter is 
still beyond the limits of human intelligence, and the physical 
or objective conditions, which are the concomitants of thought, 
are the only ones of which it is possible to know any- 
thing, and the only ones whose study is of value. e 
are not, however, on that account forced to the conclusion 
that there is nothing in the universe but matter and force. The 
gg! physical law is absolutely inconceivable by the highest 
of the brutes, and no one would be justified in assuming that 
man had already attained the limit of his powers. Whatever 
may be that mysterious Lond which connects organisation with 
psychical endowments, the one grand fact—a fact of inestimable 
importance—stands out clear and freed from all obscurity and 
doubt, that from the first dawn of intelligence there is with 
every advance in organisation a corresponding advance in mind. 
Mind as well as y is thus travelling onwards through higher 
and still higher phases ; the great law of evolution is shaping the 
destiny of our race; and though now we may at most but indi- 
cate some weak pele in the generalisation which would refer con- 
sciousness as well as life to a common material source, who can 
say that in the far off tuture there may not yet be evulved other and 
higher faculties from which light may stream in upon the dark- 
ness, and reveal to man the great mystery of thought? 
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On Thursday morning Mr. G. Johnstone Stoney, M.A., took the 

chair as President of Section A, and delivered the following 

inaugural address 

In order that we may understand the present position of 
natural science upon the » we must remember that the 
universe is in i one great whole, which includes minds no less 
than bodies, for thought is as much a phenomenon of what 

exists as motion. But though the universe be but one, man wi 

his limited powers is unable to treat it as such, but has to push 
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his investigations of Nature when and where he can. Thus have 
arisen many sciences which were at first quite isolated. Their 
separate condition is a mark of the feebleness of our powers of 
investigation. Their gradual convergence, and especially where 
any complete contact ‘can be established between them, 
is the mark that our advancing knowledge is penetrating 
deeper. That there are many sciences of Nature, instead 
of one science of Nature, has its relation, then, to 
human imperfection. But the coalescence of sciences has com- 
menced, and is steadily taking place; magnetism is no longer 
isolated from electricity, nor light from heat, nor the power ot 
thinking from the condition ot the brain. In all such cases we 
have got nearer to understanding what is really going on in 
nature. There are already many such achievements of science; 
but, nevertheless, it remains true that human powers of investi- 
gation are so narrow, and the use we have made of them up to 
the present is so short of what we may reasonably look for in the 
future, that the sciences of Nature are still many, and most of 
them stand lamentably aloof from one another. We find, then, 
in the present passing condition of our knowledge, one group of 
sciences which investigate the phenomena of consciousness ; 
another distinct group of the biological sciences; and a third, the 
group of the physical sciences. These are all but parts of the 
one great investigation of Nature, but for the present they exist 
almost disconnected, asseparate provincesof humaninquiry. When 
weendeavour toinvestigate mental phenomena, we are encountered 
by the complexity and remoteness of the effects which present them- 
selves for examination, and by a deep and unpenetrated obscurity 
hanging over the interval between them and their causes. In 
order to make any progress even in the subordinate task of tracing 
out the relations of these effects to one another, the inquirer finds 
it necessary to venture upon hypothesis, and in all metaphysical 
speculation we sadly miss that healthy discipline with which 
Nature in other branches of science relentlessly refutes our 
hypotheses if they are wrong. Here, then, is a region in which 
the plausible may be mistaken for the true; and it is unfor- 
tunately certain that it has sometimes been so mistaken by the 
ablest human minds. The biological sciences treat of all the 
phenomena of living beings, except their mental phenomena, 
which are those which lie most remote from their causes. Here 
the complication is less, but it is still too great for the human 
mind to have yet penetrated behind it. We are still occupied 
with phenomena which lie at a great distance from their real 
causes. We are accordingly still far beyond the range of the 
exact sciences. Most of the great discoveries of biological 
science have been made by estimating the general drift of what is 
taught by a vast number of particular facts. This, it will be 
observed, is a kind of reasoning that is necessarily more or less 
inexact, and, as a consequence, it is one which requires wide 
intellectual training and great experience and tact to handle it 
with safety. When the investigator has brought these qualifica- 
tions to his task, astonishing progress has been made in these 
sciences; without them the reasoning may degrade into being either 
trivial or loose. In the rest of the study of Nature we are not 
embarrassed by the phenomena of life, and many mysteries 
therefore stand aside out of our path. Here lies the domain 
of the physical sciences. Itis here that the mind of man has 
best been able to cope with the realities of the universe, 
and in which its greatest achievements have been effected. 
It is here that exact reasoning finds a predominant place. 
The study of the physical sciences has been remitted by 
the B: itish Association to its first two sections, chemistry being 
assigned to ion B, and the rest of the physical sciences to 
Section A. Accordingly, Section A includes the whole range of 
mathematics, along with the study of the conditions of rest and 
motion in that part of matter which is endowed with mass, and 
of the phenomena of sound, heat, light, and electricity, with the 
applications of these abstract studies in molecular physics, and to 
astronomy, crystallography, and meteorology. In meteorology, 
owing to the complication of the materials that have to be dealt 
with, we must have frequent recourse to the same kind of 
reasoning as has been found so effectual in the biological sciences ; 
but in the other physical sciences which I have enumerated 
exact reasoning prevails, and on this account they are frequently 
classed together as the exact sciences. The process of investiga- 
tion in the exact sciences is fundamentally one in all 
cases. It has been well described by Mill in the third book 
of his “ ic.” Nevertheless, it is notorious that minds 
which are well fitted for some branches of physical inquiry 
find difficulty—sometimes insuperable difficulty—in pursuing 
others, It is not every eminent mathematician who would have 
made an equally good chemist, or vice-versé. This is because 
there exists a practical distinction separating the investigation of 
exact science into two well-marked classes when they are viewed, 
not as they are in themselves, but in their relation to the powers 
of us human beings. I refer to the distinction between the 
experimental method or the method of observation, on the one 
hand; and the deductive method, or the method of reasoning, on 
the other. All valid investigations in exact science appeal to 
what can be directly perceived, and all lead to a conclusion which 
can be reasoned out from it; but there are some of these investi- 
gations in which the main difficulty consists in making the appeal 
to the senses, and there are others in which the main difficulty 
lies in the process of reasoning. To contend with these 
difficulties successfully requires very different qualities 
of mind and body. In experimental science the powers 
principally called into requisition are readiness and close- 
ness of observation, dexterity in manipulation, skill in 
devising expedients, accuracy in making adjustments, and 
t patience. It also requires that the investigator should 
ave an accurate memory of what else he has witnessed resem- 
bling the phenomenon under investigation, that he should be 
quick to detect every point of agreement and difference that can 
be perceived, and be skilful to select those which are significant, 
and to employ them as materials for provision to guide his 
further proceedings. But the strain on the reasoning powers is 
generally less, often of trifling amount. The question is put to 
Nature, and it is Nature that usually gives the bulk of the answer. 
The most striking monument of splendid achievements by the 
experimental method of investigation unaided by the deductive 
method, is to be found in the science of chemistry. An 
equally typical instance of the power of the deductive method 
is the science of mechanics. This science, which has sunk 
deeper into the secrets of Nature than any other science, 
peer ge which is the science towards which all other physical 
sciences are at present more or less gravitating, is essentially 
deductive. There is little or no difficulty about its fundamental 
data. They are facts of nature so patent to all men, and so 
indelibly implanted in human conception, that some persons have 
sup} that we have an intuitive perception of them. But 
while the materials from which the mind is to work are thus 
easily obtained, it has taxed to the utmost the reasoning powers 
of understandings like Newton’s to evolve the few consequences 
of them which are already known, and the investigator has to 
call to his assistance every aid to prolonged consecutive thought 
which mathematicians can devise. In grappling with the pro- 
blems of nature we are seldom allowed the choice of the method 
of investigation we shall employ. This is commonly settled for 
us and not by us. Where we cannot advance without further 
information we must make further observations, i.¢., we 
must employ the experimental method, the appeal ad 
experimentiam: where we cannot advance without under- 
standing better what the information we possess reall 
amounts to, we must employ the deduetive method. No reac 
of intellect applied to the materials in existence before 1860 could 
have elicited the fact that iron exists upon the sun. This great 
discovery was made by Prof. Kirchhoff, a scientific man who was 
equally versed in both methods of investigation. On the present 
occasion it was the experimental method he employed. He applied 
to the scrutiny of arom's spectrum four prigms of the most 





homogeneous glass that could be procured, figured with the 
— accuracy thatthe eminent artist Steinheil could attain. 

eexpended far more pains on their adjustment for each succes- 
sive part of the spectrum than any of his predecessors had done, 
and he was rewarded by a more perfect vision of the sun’s glorious 
spectrum than had met the human eye before. In a collateral 
inquiry, suggested by an observation made by Foucault, he and 
Bunsen placed a metallic vapour emitting bright rays in front of 
a still brighter incandescent body, so that the light from the 
brighter background had to pass through this vapour, and they 
found that this vapour now caused dark lines in the spectrum 
occupying the positions which its own bright lines had before 
filled. Professor Kirchhoff thereupon added an appliance 
to his spectroscope which enabled him to bring a metallic 
spectrum and the solar spectrum together into the field of view, 
alongside of one another. On accomplishing this he saw sixty of 
the brightest of the iron rays as continuations of sixty of the 
strongest of the dark lines in the sun’s spectrum; and, by an 
elaborate scrutiny, he satisfied himself that the observations had 
been pushed to a sufficient degree of exactness to make sure that 
a deviation would have been detected in any one of these sixty 
cases if it had amounted to as much as one-fourth of the average 
interval between consecutive lines of the solar spectrum. From 
this it was obvious that the sixty coincidences are not due to 
chance, but indicate that there is really iron vapour in the path 
of the rays. It will be observed that Kirchhoff’s great merit and 
the real difficulty of his work lay in the scientific foresight and 
the industry which were required to frame hypotheses that were 
worth testing, toguide the investigation by these hypotheses, to con- 
trive, construct, and adjust adequate apparatus, and to make with 
it the elaborate observations and the exact observations and maps 
which were necessary. But when by these means the new facts 
had been brought to light, the inference from them that there is 
iron in the atmosphere of the sun was an easy one. This example 
will better convey than a definition what are the characteristic 
features of an experimental inquiry. On the other hand, no 
series of observations or experiments, however skilfully arranged, 
could have enabled anyone to understand the cause of that 
familiar but truly surprising phenomenon that a top stands upon 
its peg while it is spinning. Buta full explanation of it is within 
the reach of any student who will train his mind to reason con- 
secutively, and avail himself of the aids to prolonged consecutive 
thought which mathematicians have contrived. He will then 
see that the most obvious and familiar mechanical facts involve 
as necessary consequences all the phenomena which he finds 
in the schoolboy’s top, in the physicist’s gyroscope, and in the 
precision and nutation of the heavens. This then is a problem of 
Nature, which falls within the province of the deductive method. 
Whatever data are known exactly, these inferences from these 
data, however remote, may be depended upon as corresponding 
with what actually occurs in Nature. And if in such cases the 
mind of man has proved equal to the task of drawing inferences 
which can effectually grapple with the problems he finds around 
him in the universe—which is, alas, as yet but too seldom—then 
will the deductive method, our plummet, explore depths in the 
great ocean of existence which our anchors of experiment could 
not have reached. The distinction which is here made between 
deductive and experimental investigations would have no place 
in a logical system. But it has direct reference to human conve- 
nience, and derives its importance from this circumstance. It is 
obvious, too, that an investigation may partake of both characters 
—that it may require all the powers of the scientific observer to 
get at the facts, or even to appreciate them, and all the resources 
of the mathematician to elicit the consequences of them. For 
instance, on beginning his electrical studies, the student 
of nature must master a mixed experimental and deductive 
inquiry to get at the elementary fact that free electricity 
resides either at or outside the surfaces of conductors ; 
and he must engage in a further inquiry, and one only within the 
reach of a trained mind, to deduce from this the law of the 
inverse square. And, again, no full appreciation or even intelli- 
gent use of the common electrostatic pas electrodynamic measures 
which he meets at the threshold of his electrical studies is within 
the reach of the mere experimentalist or the mere theorist. And 
if this treacherous ground lies before the immature student at his 
entrance, what shall we say of the bogs he struggles into as he 
advances. We are perpetually meeting with inquiries of this 
mixed character in electricity and some of the other physical 
sciences, but they are comparatively rare in either medicine or 
chemistry, and none that is difficult lies in the path of the 
beginner. How many students are there who are made to slur 
over the above and a multitude of similar difficulties, and who 
are told that they are learning science, when in fact what they 
are really learning is the pernicious habit of being content to see 
nature through a fog or through other men’s mental eyes. In me- 
chanics valuable progress can be made by the mere mathematician, 
the student of deductive science ; and in chemistry similar progress 
can be made by the mere experimentalist. Of all the physical 
sciences these are the most purely deductive, and the most purely 
experimental. What I desire particularly to invite attention to 
is that the two great methods of investigation may best be 
acquired in these two sciences, and that for a really sound grasp 
of the remaining physical sciences, and especially with a view to 
further advance in physical science, a command of both methods 
of investigation is essential. We must bear in mind, too, that 
either method of investigation may be misapplied, and that this 
is a risk carefully to be guarded against. The deductive method 
when misapplied lands us in speculation, the experimental 
method becomes empiricism; and it so happens that the 
sciences of mechanics and chemistry are not only monuments 
of the power of the two great methods of investigation, but 
instructive examples of their weakness also. For in chemistry, 
scarce any attempt at prolonged reasoning, carrying us by 
any lengthened flight to a distance from the experiments, 
ean be relied on. The result has sel¢om risen to anything better 
than speculation. And, on the other hand, in mechanics, con- 
clusions which depend on experiments only are empirical ; that 
is, they are deficient in accuracy, and their relation to the other 
phenomena of the science is left in darkness. Here, then, we 
find in these two sciences not only how strong these two methods 
of investigation are, but how weak they may become if misapplied. 
I do not know whether any of my predecessors in this chair has 
experienced so much difficulty, or has hesitated so long and so 
much as I have hesitated in selecting the topic to which he would 
ask your attention. My first effort was an attempt to delineate 
the great recent progress of the mathematical and physical 
sciences, but it was unsatisfactory, partly from my own too scanty 
powers, and also because the variety and even disparity of the 
numerous sciences somewhat arbitrarily grouped together in 
Section A gave to the outline too sketchy a character. My next 
attempt was to make a selection among them, confining myself 
to those with which I am best acquainted, and endeavouring to 
direct attention to the problems which at the present time seem 
most to stand in need of solution. But, here I felt unwilling 
either to bring forward or to withhold views which might be dis- 
mee I then applied myself to the single consideration of what 

hoped might prove useful and not inopportune ut a time when 
one university, which I trust will prove a great university, is 
rising in the North of England, and when another university, 
which has carefully and successfully fostered a high standard of 
education for thirty years, and which has thereby deserved and 
won the respect of educated men, has just been sacrificed to 
ecclesiasticism in the sister isle. In this university I have held 
the most central office for twenty-two years, and in the discharge 
of my duty had largely to influence its destiny in respect to almost 
every educational problem. Parliament in its wisdom has now 
seen fit to destroy this work, and I have not been without hope 
that from the experience which has been gained some effect 
which shall last may yet arise, and that the Queen’s University 
may perhaps at its death bequeath a useful legacy to the Univer- 








sity of Victoria. The adv t of sci in the north of 
England will largely depend for many years on the wisdom of the 
regulations for scientific training which are adopted at first b: 
the new university; and I have therefore ventured, at th 

culiar juncture, to submit to the judgment of my scientific 
teetharen the principles which much thought and many trials, 
extending over several years, have led me to believe should guide 
them in selecting this part of a curriculum. I have sought to 
show that it is in the study of mechanics and in the practice of 
chemistry that the two great methods of investigation may best 
be acquired. Jn them they may be studied separately, 
by steps of graduated difficulty, and with a superntianmence 
wf materials; and each of them supplies the necessary 
cautions with respect to the method which is all powerful in 
the other. No scientific mun is really equipped for the 
oursuits in which both methods have to be employed till 
* has separately acquired a grasp of each. For it is only then 
that he will be armed against the errors which lead so many to 
mistake empiricism on the one hand and speculation on the other 
for solid science, or to underrate solid science mistaking it for 
speculation. Nor is it only in his scientific occupations that he 
will derive benefit from his training. All exact reasoning, 
whether in science or in common life, belongs to these great 
divisions ; and in the numberless instances in which we must be 
satisfied with reasoning which falls short of being exact, our onl 
safety lies in having 1% the practice of exact reasoning, bot 
deductive and experimental, attained to that intellectual tact and 
caution which alone will enable us to handle with safety the 
sharp and slippery tool. It is thus that a sound judgment with 
regard to eae ther best be acquired by man or woman; and 
soundness of judgment is the noblest endowment of man’s under- 
standing, just as veracity is first among his virtues. 








THE SIMPLON TUNNEL. — 


Ovr French neighbours, recognising the vast importance of the 
roposed Simplon tunnel to their commerce, have, during the 
ast few months, been in negotiation with the Swiss Government, 

and a treaty similar to the one which was concluded in 1871 
between Germany, Switzerland, and Italy, concerning the St. 
Gothard tunnel, will shortly be signed, by which permission will 
be granted to the French Government to subsidise the Simplon 
Railway Company to the amount of some 48,000,000f. M. Leon 
Say, the French Minister of Finance, arrived at Vevey on the 
16th inst. to make a personal inspection of the site of the tunnel 
and of the works which have already been carried out, in 
order that he may possess full connaissance de cause in recom- 
mending his Government to grant the subsidy in question. 
The works alluded to consist of a line of railway lately 
one. and opened to traffic, which extends from Lausanne up 
the Rhone Valley to Brigue, at the foot of the Simplon—the 
very spot where it is proposed to pierce the tunnel. On the 
other side of the mountain, the Italian Government is engaged in 
constructing, at the cost of 28,000,000f., a line of railway which 
will unite Iselle at the southern end of the tunnel with Arona on 
the Lake Maggiore, the present northern terminus of the Haute 
Italie railways. The Simplon Railway Company are now, there- 
fore, about to commence the tunnel which, when terminated, will 
complete the straight line of railway extending from Paris to 
Brindisi, vid Pontarlier, Lausanne, the Simplon, and Milan, thus 
obviating the immense angle described by the Mont Cenis 
route. It may be remembered that the proposal to subsi- 
dise the Simplon route was already submitted to the 
French Chambers in 1873, when it was indefinitely postponed 
without discussion. This want of proper consideration must be 
attributed to several reasons. In the rst place, the resignation 
of M. Thiers and other political events absorbed men’s minds in 
France at that moment; secondly, the Compagnie de la Ligne 
d'Italie, in whose favour the concession had originally been 
granted, had just failed in an exceedingly discreditable manner, 
and had been wound up by order a the Swiss Government. 
Lastly, at that time, when the prospect of completing 
the St. Gothard tunnel was apparently hopeless, the 
Simplon route not only seemed to offer no very special 
advantages to French commerce, but even appeared in the 
light of a competitor with the Corniche and Mont Cenis Rail- 
ways, nor were the Paris-Lyon-Mediterranée Railway Company 
in favour of the undertaking. Now, however, the aspect of 
affairs has entirely changed. Since 1874 a new company has been 
intrusted with the execution of the enterprise, and has given most 
satisfactory proofs of its activity by the completion of the rail- 
way up to the very entrance of the propoeed tunnel at Brigue. 
Colonel Cérésole, formerly president of the Swiss Confédération 
is the leading spirit and managing director of this company, an 
is encouraged in his work by the earnest support of such men as 
Gambetta, Grévy, Léon Say, &c. 

Although the tunnel will be rather longer than that of the 
Mont Cenis, or of the St. Gothard, it will be constructed and 
worked under very much more favourable conditions than either 
of them. The entrances to the St. Gothard and Mont Cenis 
tunnels are both situated at a considerable altitude—the former 
being at 1152 metres, and the latter at 1560 metres abdve the 
level of the sea. Consequently, costly zi and corkscrew 
lines of access have been resorted to, in order to reach the 
entrance of the tunnels, and owing to the very steep gradients, 
the power of traction uired is something enormous, 
The Simplon tunnel, on the other hand, enters the mountain at 
its very base. e railway extending from Lausanne up the 
lower part of the Rhone Valley, is perfectly straight and without 
any curves, while the gradient nowhere exceeds 10 millimetres— 
lin 100. At its exit on the southern side of the mountain, in the 
Diviera Valley, the gradient is somewhat stronger—13 in 100. In 
fact, when the tunnel is completed, the highest point of the line 
between Paris and Milan will not be in the Simplon, but between 
Dijon and Lausanne. Owing to the low level of the tunnel, the 
line will not suffer from the frequent interruptions which the snow 
causes in winter on the Mont Cenis and St. Gothard routes. 

Competent geologists declare that the granite and rock of the 
Simplon are less hard and compact, and that the infiltrations ate 
less serious than those of the St. Gothard and the Mont Cenis. 
The Rhone at the Swiss and the Diviera at the Italian 
extremity of the tunnel will provide the hydraulic power 
necessary for the boring, while, thanks to the temperate climate 
of the Valais, the works will not be exposed to the risk of being 
deprived of their motive power during severe winters, as were 
those of the Mont Cenis and the St. Gothard. 

The tunnel will be 184 kilometres in length, as compared with 
the 15 kilometres of the St. Gothard and the 12 kilometres of the 
Mont Cenis tunnels, and, as it is estimated that a daily advance 
will be made of 9 to 10 metres in the boring, we may look for its 
completion in seven or even six years’ time. Eighty million francs 
are to be devoted to the undertaking, under the following items :— 
74,000,000f. for the tunnel itself, estimated at the rate of 4,000,000f. 
per kilometre. This estimate appears somewhat high when com- 
pared with that of the St. Gothard, which is being pierced at the 
rate of 2,500,000f. per kilometre. One million francs are required 
for the completion of the roadway in the tunnel, and 5,000,000f, 
for the construction of a great international station at Brigue, 
similar to that at Modane, on the Mont Cenis Railway. 

Only a very small portion of this sum—viz., 13,500,000f., consists 
of stock subscriptions, the balance of 66,500;000f. being granted to 
the company in the form of the following subsidies :—4,500,000f. 
from the Swiss Federal Government; 5,000,000. from the Govern- 
ment of the Canton de Vaud ; 1,000,000f. from the Government 
of the Canton du Valais; 3,000, 0008. from the Governments of 
the Cantons de Berne, Fribourg, and Geneva. <A grant of 
5,000,000f. from the Swiss Occidental Railway Company, which 
will derive great advantages from the undertaking; and, lastly, 
48,000,000f. the subsidy about to be granted by France.—Times. 
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‘returned 59 persons killed and 2050 injured f. 
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RAILWAY MATTERS. 


THe Couva Railway, Trinidad, is making good progress, but 
the embankments had, at last advices, been somewhat delayed by 
the heavy rains. 

Tue Manchester South District Midland Railway is now on 
the point of completion. The stations are making fair progress, 
and it is expected the line will be finished by about the middle of 
September. 

An estimate has been given for a railway from Port Darwin to 
Pine Creek, narrow gauge, at £8429 per mile, the total cost bein, 
£1,113,671, but the South Australian Government have declin 
to undertake it, 

Or the 490 rails which were found fractured in the permanent 
way of the British railways in 1878, 377 were doubled-headed, 77 
were single-headed, 15 were of Vignoles’s section, 18 were bridge 
rails, a the form of the remaining three was not stated ; 
were made of iron and 206 of steel, and in one case the material 
was not stated. Of the double-headed rails 214 had been turned. 


Encineers belonging to the Staatsbahn are at Belgrade on 
behalf of their Austro-Hungarian-French Railway Company. 
Since the Austrian engineers have reported that the alternative 
route vid Bosnia for an international railway to the East is costly 
and difficult, it has become all the more necessary for Austro- 
Hungarian influence to predominate in the lines proposed for 
Servia. 

Tar the tendency of travel is towards third-class is more than 
previously forcibly illustrated by the figures of the last report of 
the Midland Company, which shows that while the number of 
first-class passengers carried in the six months was only 987,958, 
that of the third-class was 10,695,772, or about eleven times the 
first-class, The money taken from the two classes was £148,573 
first-class; £547,565 third-class, 


Or the £3,000,000 intended to be borrowed for the Queensland 
Government, £100,000 is to be devoted to immigration, £1,500,000 
to extension of trunk lines of railway, £300,000 to branch lines, 
£200,000 to harbour improvements. ‘Che sum required for trunk 
lines will give 500 additional miles of railway, it being estimated 
that over the easy country of the interior this work can be done 
for £3000 per mile. The contract for the fourth section of the 
Central Railway, twenty-seven miles, has been accepted, at less 
than £2000 per mile. 

THE official mage d of railway casualties for 1878 show that 
of the 540 axles which failed, 287 were engine-axles, viz., 266 
crank or driving, and 21 leading or trailing ; 19 were tender axles, 
three were carriage axles, 221 were wagon axles, and ten were 
axles of salt vans; 65 wagons and the salts vans belonged to 
owners other than the railway companies. Of the crank or 
driving axles 204 were made of iron and 61 of steel, and in one 
case thé material was not stated. The average mileage of 192 of 
the iron axles was 172,917 miles, and of 55 of the steel axles 
150,763 miles. 

THE line of rails between the Royal Gun Factories in the Royal 
Arsenal, Woolwich and the proof butts in the Government 
marshes adjoining the Royal Arsenal has been blocked by one of 
the 100-ton guns, the carriage of which ran off the line owing to 
the rails giving way. As one of the carriage wheels was after- 
wards found to be broken, it is conjectured that this was the 
cause, though it may have been the effect of the accident. The 
total weight of gun and carriage is 175 tons, but the entire mass 
has been lifted by screw-jacks and propped up by struts, while the 
rails and wheels are being repaired. ‘This same thing happened 
with one of the 8l-ton guns about a year ago, but the De not 
learn from one lesson in some of the departments at Woolwich. 


THE Japan Government survey for a line of railway from the 
coal mines at Horouchi, in the island of Yezo, to Koishigari, a 
town on the chief branch of the river Ishigari, has now been 
completed, but the original plan has been altered. The country 
for some distance along the proposed route is low and subject to 
occasional inundations from the overflowing of the banked up 
river. One of these recently occurred, and showed the difficulties 
of the proposed route. It has, therefore, been determined to 
make a shorter line to the —— of Horouchi, on another branch 
of the Ishigari, which is navigable for flat-bottomed vessels. The 
specimens taken from these coal mines to Yedo are said to be 
very fine, and the mines are expected to prove a great national 


NOTES AND MEMORANDA. 


THE rain es in the city of Georgetown, British Guiana, 
recently voginenee 5°70 tay twenty-four hours. 

A SIMPLE method of preserving bes metals from rust is to 
rub over the surface a mixture formed by melting together equal 
parts of ozokerit and bees’ wax. 


GuvE frequently cracks because of the dryness of the air in 
rooms warmed * stoves. An Austrian paper recommends 
rd addition of a little chloride of calcium to glue to prevent 
this. 

THE total wool production of the world in 1878 was about 
1,496,500,000 lb. This when scoured would. yield about 
852,000,000 Ib. clean wool. The clip for 1878 was smaller than 
for 1877 by 10,000,000 Ib. ‘ 

Av experiment on compressing flour in order to secure economy 
of space in packing is affirmed to have given very satisfactory 
results, not only in this respect, but in its preservation in good 
condition for py Hoon of time. 

Ozonz, when properly applied, is a most effective and con- 
venient agent for restoring books or prints that have become brown 
by age, or been soile} with colouring matter, only a short time 
being required to render them perfectly white, as if just from 
the press, and this, says the Paper Consumers’ Circular, without 
injuring in the least the blackness of the ink. 


Tue Italian Mercantile Marine, on the 31st December, 1878, 
consisted of 8438 sailing vessels, of tonnage 966,327 ; and 
152 steamers, of tonnage 63,030. Of these there are 1950 sailin 
vessels over 100 tons register, Yr tonuage 830,403 ; an 
97 steamers, aggregate tonnage 58,355. There are 364 vessels 
between 600 and 1000 tons, and 19 over 1000 tons. 

PACKING PAPER may be made watertight by dissolving 1°82 lb. 
of white soap in one quart of water, and dissolving in another 
quart 1°82 oz.—apothecaries’ weight—of gum arabic, and 5°5 oz. 
of glue. The two solutions are, according to the Paper Consumers’ 
Circular, to be mixed and warmed, the paper soaked in the mix- 
ture, and passed between rollers, or hung up to dry. 

One thousand five hundred and fifty vessels passed through the 
Suez Canal in 1878. Of these, 1 were British, 89 French, 
71 Dutch, 44 Italian, 38 Austrian, 22 German, 21 Spanish, 8 
Egyptian, 8 Japanese, 6 Danish, 5 Swedish and Norwegian, 
4 Portuguese, 3 Turkish, 2 Belgian, 1 American, and 1 Zanzibar. 
The total tonnage was 7,178,316 tons, of which 1,726,946 tons 
were British. 

Serceant Finney, of the Signal Service Corps, who left 
Washington about the Ist of June to investigate the terribly 
destructive tornadoes which occurred in Kansas, Nebraska, and 
Missouri, on the 29th and 30th of May last, visited over thirty 
cities and towns in the States named. He surveyed the entire 
ground over which the storm passed, and states that there was a 
general storm area in Northern Kansas, South-eastern Nebraska, 
and North-western Missouri, and that he discovered traces of 
eleven distinct tornadoes, two of which prevailed on the 29th and 
nine on the 30th of May—all originating in that one storm area. 


Nuvety years ago the Royal Library of Paris contained 800,000 
volumes and objects. Seventy years later the number was 
1,200,000. Since 1859 the increase has been more rapid, and the 
actual number is estimated at 2,000,000. The mean annual 
increase from legal deposits alone is 20,000. Out of these 
2,000,000 about 450,000 are devoted to French history, 200,000 to 
theology, 90,000 to science and philosophy, 60,000 to natural 
history, and 20,000 to English history. The greater part of French 
and English historical and medical works are arranged in printed 


——— catalogues placed in the hands cf the public. In less | 
t 


an ten years the whole of the catalogues will be printed. 


M. Raovt Picret sup that the temperature may be repre- 
sented by the length of the calorific oscillation of the molecules of 
a body, and from this hypothesis he deduces the two following 
laws :—(1) The higher the melting point of a solid, the shorter are 
the molecular oscillations. (2) ‘The products of the temperatures 
of fusion by the lengths of oscillation are constant for all solids. 
The laws are confirmed by all the metal of which the coefficients 
of dilation have been determined with sufficient accuracy. 
Similar relations hold for the elements of volatile liquids, 
— they are com at their boiling points. These laws may 





benefit. 


From the report of the engineer for lines open for traffic, Mr. 
Johnston, of the Midland Railway, we learn that the works of 
the Kettering and Manton line have been retarded by the 
unusually wet weather of the past six months, but the earthworks, 
except at one cutting, are now practically completed. The lay- 
ing and ballasting of the permanent way are progressing at all 
available points, and it is expected that the line will be ready for 
traffic early in the ensuing autumn. With reference to the 
oa of the line between Rushton and Wellingboro’ (ten 
miles in length) the works are now completed with the exception 
of a little ballasting ; the portion from Isham to Wellingboro’ has 
been in use for traffic since May last, and the remainder will be 
ready for traffic very soon. 


THE total number of persons returned to the Board of Trade 
as having been killed in the working of the railways during the 
year 1878 was 1053, and the number of injured 4007. Of these 
125 persons killed, and 1752 persons injured were ngers. Of 
the remainder 544 killed and 2003 injured were officers or servants 
of the railway companies, or of contractors; and 384 killed and 
252 injured were trespassers and suicides, and other persons who 
met with accidents at level crossings or from miscellaneous 
causes. Of the passengers, according to the returns made to the 
Board of Trade, 24 were killed and 1173 were injured from acci- 
dents to trains. In addition to the above, the companies have 
rom accidents which 
occurred on their premises, but in which the movement of vehicles 
was not concerned, and which consequently cannot be considered 
as ‘‘railway accidents,” : 


A NOVEL experiment was tried on Monday morning at the 
Aldershot way Station with a view to testing the time neces- 
sary for a half battery of Royal Horse Artillery to load and 
unload on and from a train in the presence of an enemy. It was 
assumed that a force advancing on Aldershot had part possession 
of the South-Western line, and that it was necessary to hurry up 
artillery to support infantry in checking its further advance. For 
this purpose a half battery, full war strength, composed of three 
guns, three officers, eighty-eight men, and eighty-eight horses, 
under the command of Captain England, were ordered to report 
themselves at Aldershot Town Station at nine o’clock. There 
was no nome 3 whatever about the loading operation. ‘The 
train was then shunted on to a siding, it being supposed that 
having travelled a certain distance it had been found the track was 
torn up, ‘and that the exigencies of the occasion required an imme- 
diate landing ata point where there were noi diate appli 
at hand for the disembarkation of troops. ‘The down as well as 
the up line having been destroyed, it was suggested by Mr. 
Adkin, the Aldershot station master, that rails should be used 
for the purpose of unloading the guns, A ion of the line was 
therefore sup tobe torn up and laid side on to the end of the 
gun trucks, the guns and carriages being lowered by means of 
ropes on to the permanent way. Then arose a 
= — = to jo ——— sides of Se ro 

ruc ut apparen 3 ‘8 suggestions cov thi 
and spare — ha fl been brought into requisition they war 
piled on top of one another, so as to forma and on them 
were p! a couple of rails, over which other sleepers were 
thrown, so as to form a good, solid way over which horses could 
travel. As-each truck was peer vl train moved on, so 
that truck by truck the horses were barked, 











lassed with the law of constancy between the products of 
atomic weights and specific heats. 

THE recent discoveries by Messrs. Thomas and Gilchrist as to 
the feasibility of dephosphorising iron in the converter by means 
of a basic lining, with which the phosphoric acid may unite and 
thus be se from the iron, to the quality of which it is most 
prejudicial, will, says the Times, act advantageously on the em- 

loyment of certain kinds of anthracite coal, which have hitherto 

een excluded from the iron trade, as containing too much phos- 
phorus. Some of the Pennsylvanian anthracite beds have their 
value considerably detracted from by the amount of phosphorus 
in them, which has excluded them from the ironmaster’s list ; 
but there is no reason why, under the new copnenypecting pro- 
cess, they should not be available, and thus cheapen production 
still further in their respective localities. 


Some trials, interesting from an animal mechanics point of 
view, with carrier pigeons have lately been made in Germany. 
They were undertaken in order to ascertain whether the pigeons, 
after being confined for some time at a point distant from their 
pene home, would still return to it when liberated. Accordingly 

49 birds were carried from Aix-la-Chapelle to Metz, and 
imprisoned in the latter fortress. After a month’s confinement 
they were liberated, and by the morning of the day following 
their release 134 had returned to their cots in Aix-la-Chapelle, 
the bird which arrived first having flown from Metz to Aix-la- 
Chapelle, a distance of 112 miles, in four hours and thirty-eight 
minutes. At another trial the weather was clear and fine, the 
wind fair, and the first of some birds liberated in Cologne reached 
Berlin at one o’clock in the afternoon, having consequently flown 
300 miles in 54 hours. 

_SomE few months ago Professor Victor Meyer, of Zurich, de- 
vised a new, ingenious, and expeditious method of determining 
gaseous or vapour densities, and as it enabled him to work at high 
temperatures with far greater facility than any of the methods 
previously known, he was led, in conjunction with Herr C. Meyer, 
to make experiments with a variety of substances, and — 
others with the ‘‘element ” chlorine. The results they obtain 
at temperatures not much exceeding 600 deg. Cantignade were in 
accordance with previous observations made at lower temperatures, 
being such as to indicate that the molecules of chlorine like those 
of hydrogen and oxygen each consisted of two atoms. But on 
extending their observations to higher temperatures they noticed 
that the density diminished until at about 1200deg. it was only 
two-thirds as great as at 600 deg. and below. No further altera- 
tion, however, occurred, on heating to nearly 1600 deg. 


On Smith’s Creek, Elko County, Nevada, there is a most 
remarkable stratum of steatite resting horizontally in a steep 
bluff of voleanic matter which flanks the eastern side of Smith’s 
Creek Valley. The stratum of steatite is from 3ft. to 10ft. in 
diameter. It is easily worked, and is a veritable soap mine. In 
fact the farmers, @ men, and sheep herders in that region all 
use the natural article for washing purposes. Chemically consi- 
iar clay is a hydrated silicate of alumina, mag- 
nesia, and lime. When the steatite is first dug from the 
stratum it ‘precisely like immense masses of mottled Castile 
soap, the ling element being a small percentage of iron oxide. 
The Virginia (Nev.) Chronicle says that a firm in Elko have 
undertaken to introduce this nai soap into the market. It is 
ee ee eee ap os large bars. 
Nothing is added to the mineral but a trifle more alkali and 
some acenting extracts, 





MISCELLANEA. 


Mr. Epwarp Prircuarp, C.E., F.G.8., of Great George. 
street, Westminster, and Warwick, has been elected president of 
the Association of Municipal and Sanitary Engineers and Sur- 
veyors. 

Tue foundation stone of the new Eddystone Lighthouse was laid 

on the 19th inst. by the Prince of Wales. Wehavegiven some of 
the chief particulars relating to the new structure in our impres- 
sion for the 20th of June last, p. 449. 
_ TenpeRs for the construction of the Adelaide sewers were sent 
in to the South Australian Government on June 16, The govern- 
ment intend using an area of 400 or 500 acres to utilise and pump ¢ 
the sewage, and this would be sufficient for effectually and 
efficiently disposing of the whole sewage of Adelaide and its 
suburbs, 

THE new arsenal and dockyard to be founded at Mihara for 
the Japanese navy will include dry and wet docks fit for the 
largest war-ships ; iron sheds, in which iron and wood war vessels 
may be built in any weather, as well as foundries, engine-shops, 
rolling mills,- stores, &c. ‘The expense of these works, it is 
expected, will be very great, especially as there are to be barracks 
and fortifications for their protection. 

In. consequence of the fine weather within the past ten days, 
the work of raising the Grosser Kurfiirst has, says a Times 
correspondent, made great progress. ‘Ihe shield intended for 
closing the collision hole was expected to be fixed on the 10th inst., 
but this has been a work of great difficulty, as the ship is lying in 
a great tide-way, the stage requisite for divers to work on having 
been repeatedly swept away. ‘This is now effectually overcome, 
and - is being prepared for the final operation of lifting the 
vessel, 

Borive for coal has commenced about half amile on the Auck- 
land side of the Mercer (New Zealand) station; there are 
encouraging signs of a good seam of coal underlying at no great 
depth from the surface. In 1878, 149,266 tons of coal were im- 
ported into the colony from Newcastle, N.S.W., and 138,984 tons 
were raised in New Zealand itself. The latter is supplied to 
consumers at about half the price of the former. Waikato coal 
is supplied to the railway authorities at 8s. 9d. per ton, and Bay 
of _ nd coals, one of the best steam coals known, to the steamers 
at 

TuHE Metropolitan Drinking Fountain and Cattle Trough Asso- 
ciation has lately published some statistics which are of consider- 
able interest, and afford a practical test of the utility of its 
labours. These statistics relate to six of the society’s fountains, 
and six of the society’s troughs, and they show that the total 
number of men, women, and children who drank at the six 
fountains during twenty-four consecutive hours was 19,130, while 
the total number of horses that drank at the six troughs during 
the same time was 11,285. No returns are given of the numbers 
of oxen and sheep; 404 troughs and 392 fountains have been 
altogether set up in the metropolis. 

THE master of the Company of Turners, according to their 
custom, propose to give this year their silver medal, the freedom 
of the company, and, subject to the consent of the Court of 
Aldermen, will also obtain the freedom of the City of London for 
any workman, whether master, journeyman, or apprentice in the 
trade in England, who may send in the best specimen of hand 
turning in either of the following materials :—Wood, stone, iron, 
steel, brass, gun metal, and phosphor bronze. Bronze medals and 
money ging are also to be given. Full particulars may be 
obtained by application to the secretary of the Company of 
Turners, or to the Phosphor Bronze Company, 139, Cannon-street. 

Tuer Burgh Commissioners having bought from Messrs. Shand, 
Mason, and Co., ndon, one of their No. 3 Equilibrium 
steam fire engines, was recently tried in the building yard 
of Messrs. Thomas Wingate, and Co., Whiteinch. Steam was 
raised from cold water to 100 lb. pressure in eight minutes. The 
engine was first tried with one jet of 1Zin. nozzle, which threw a 
stream of water to a height of 170ft., and horizontally of 200ft. 
It was then tried with two jets—one with a nozzle of 1}in.; the 
other of 1gin, and from each of these, streams were thrown 100ft. 
high. Next the engine was tried with four jets—namely, three 
of gin., and one of fin., from which four streams were thrown to 
an altitude of 100ft. ‘This engine is the first of a new form of their 
treble cylinder engine, in which by very much enlarging the valve 
area, and working the steam more expansively, by which, with 
the same boiler power, they are enabled to run the engine at 50 
per cent. greater speed. . 

On the occasion of the inauguration of M. Thiers’ statue, on 
August 4, an aéronautical ascent was made at Nancy. The wind 
was blowing from the west with a velocity of 164 kilometres an 
hour, and no variation in the direction was perceptible irom the 
ground to 800 metres. The altitude of the balloon was taken by 
officers from Mazléville, with a theodolite, and signals were 
exchanged with the ground during the ascent. The signals were 
given by the aéronauts with a flag, and by officers with a reflecting 
mirror placed inthe end of a tube, and mounted as a telescope. 
The officers directed the rays of the sun on the balloon, and inter- 
cepted rays with a key in order to use the Morse alphabet. The 
distance of Mazléville from the balloon was more than 6 kilo- 
metres, and the signals, Nature says, could be seen at a much 
greater distance. ‘lhis shows that in a besieged town a passing 
balloon could be used for giving orders to, or receiving news from 
friendly forces. The system of communication has been invented 
by one of the officers of the garrison. M. W. de Fonvielle was 
in the car. 

AccorDING to theofficial returns published in the Moniteur Belge, 
the quantity of coal raised in Belgium in 1878 was 14,899,175 
tons, against 13,938,523 tons in 1877. The number of workmen 
employed in 1878 was 81,032, or 20,311 fewer than in 1877, when 
they numbered 101,343. ‘The number of coal mines increase” 
from 295 in 1877 to 300 in 1878, while the daily wages sank fron 
an average of 2f. 99c. to 2f. 88c. in 1878. It thus appears that 
while the workpeople employed in the coal industry decreased in 
number 20 per cent., they raised nearly a million tons more coa 
in the later as compared with the earlier year. As regards the 
iron manufacture, the quantity produced rose from 363,973 tons 
in 1877 to 464,483 tons in 1878; while in the former year the steel 
turned out was 54,515 tons, and in the latter 54,164 tons. ‘The 
number of workmen engaged in the hardware, machinery, and 
other iron and steel branches, increased from 11,737 in 1877 to 
13,346 in 1878, and the quantity of rails, iron plates, and other 
products amounted to 403,172 tons in 1878, as against 378,553 in 
the preceding year, showing an increase of about 5 per cent. 

Tue report of Sir John Coode on the works that he thinks 
requisite to make Melbourne a thorough port bas been very 
favourably received in Victoria. Vessels of a large size have 
hitherto been unable to approach Melbourne nearer than Sand- 
ridge Pier, two and a-half miles distant by rail from the city, or 
than Williamstown, three times the distance. There is water 
communication from the bay by means of the river Yarra, but 
this is only available for vessels of a small draught. ‘This has 
long been a drawback, which the Melbourne Hr=bour Trust Com- 
missioners, since their gece have been anxious to rectify. 
The principal point to solved was whether a canal should be 
cut from Raiboarns to Hobson’s Bay, or whether the river navi- 
gation should be improved so as to admit the passage up to the 
city of the largest vessel visiting the port. Sir John Coode 
decided upon the latter scheme. ‘The river will be deepened and 
widened, and docks formed to meet present and future require- 
ments. ‘The expenditure ie ye would be £1,246,800, of which 
£646,400 would be for d accommodation, £559,800 for the 
improvement of the river and the formation of a short new 
channel, the whole course of the river being deepened so as to give 
25ft. at low water; and the balance would be expended in a 
patent slip, steam pontoon, and ferry, 
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Iy our impression for the Ist inst. we gave an account of 
the trial of the new gunboats built for the Chinese Govern- 
ment by the Elswick Ordnance Company from the designs of 
Mr. G. Rendel. The above is an illustration of one of those 
vessels, the Epsilon. In our account of the trial we fully 
described these gunboats. Each vessel carries a gun of 35 
tons weight, of special design, and of llin. calibre, firing a 
projectile of 525 lb. weight, with a battering charge of from 
235 Ib. to 250 lb., and with an initial velocity of 1817ft. per 
second. The gun fires direct over the bows of the vessel, 
which is 127ft. in extreme length, and 29ft. in width, with a 
depth of 12ft. 3in., and draught of 9ft. 6in. 








WORKS OF THE STEEL COMPANY OF 
SCOTLAND. 

On Wednesday, the 6th inst., an excursion was made by 
the members of the Institution of Mechanical Engineers to the 
Steel Company of Scotland’s Works at Newton. A special train 
conveyed the members from the Gordon-street Station, and 
on arrival at the works a luncheon was provided for them. 
After luncheon the works were inspected. These works 
manufacture steel exclusively on the Siemens process. The 
gas used in the steel furnaces is produced in separate fur- 
naces, and conveyed through a wrought iron tube lined with 
fire-brick, to the steel furnaces, where, with the aid of the 
regenerator, the required heat for the production of the steel 
is obtained. The steel when it is produced is run into a 
ladle of the ordinary form used in ironworks, but the follow- 
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ing method of pouring the ladle was novel and exceedingly 
ingenious :—Instead of the ladle being turned over and 
poured in the usual way, a rod a b, coated with fire-clay, is 
made to open or close a hole in the bottom of the ladle by 
means of a lever cd, whose fulcrum is attached to the ladle, 
and the amount allowed to run into the ingot moulds can be 
regulated by the man in charge with the greatest nicety. 
We see no reason why this method may not also be 
adopted in ironworks with great advantage, as by its 
adoption the danger of supporting the ladle at its centre of 
gravity as is nasal done, and the consequent risk of capsizing 
should anything give way in the machinery for turning the 
ladle over, is avoided. 





The rolling mills were next visited, which are exclusively 
employed for rolling plates used in shipbuilding and boiler 
manufacture, and also for the production of rails and girders 


of various sections. The largest of the rolling mills was 
actuated by means of a direct-acting compound engine, and 
the ease with which it was capable of being reversed by one 
man was very remarkable. 

The testing shop was next visited, and samples of the steel 
manufactured in the works were tested to determine their 
tensile strength, and also bent into every conceivable shape 
to exhibit the extreme ductility of the metal. But what was 
most interesting amongst the tests applied was a y4in. plate 
converted into a hemisphere of Sin. diameter without the 
slightest sign of a crack in the steel. The members at the 


conclusion of this experiment returned by special train to | 


lasgow. 








BARTLEY’S BULKHEAD DOORS. 

ILLUSTRATIONS were recently given by us of bulkhead doors 
and arrangements for lowering them designed by Mr. Simey. 
The annexed illustrations show an arrangement by which the 

inventor, Mr. Bartley, seeks 
to close the doors with equal 
suddenness and automati- 
cally. 
In Fig. 1 A shows a sluice 
S valve - suspended in 
this case from a swivel C, 
which can turn round a fixed 
pin. The other end of this 
swivel is supported in a 
recess C? of spindle B, seen 
at Fig. 3 enlarged. This 
. spindle lies in bracketC. A 
crank D fixed on this spindle 
is connected to the lever of 
float F. It will beseen that 
| by the rise of the float F 
the spindle B turns in the 
bracket, so that the swivel 
C slips out of recess C?, 
and the door A is allowed 
to fall into its seat. 

Figs. 4, 5, and 6 showa 
modification of the appa- 
ratus applied to hinged 
doors, and the arrangement 
for holding and loosing the 
same. H is the door; L 
a bar which can turn round 
a fixed pin in R. This bar is at ordinary times in the 
ar poe shown in Fig. 4 above the door, and its other end 

eld up in this case by a similar arrangement to that shown 
in Figs. 1, 2, and 3. WN are screws which will tighten up 
spiral springs P, Fig. 5, attached to the projecting end of eac 
screw, and which are then held in such position by guard 
plate M, Figs. 3 and 4. The action of the fl at and rod ¢ will 
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disconnect swivel C from its support, and allow the bar L to | 
swing round so as to come into the position shown by dotted | 


lines, jamming its lower end into a recess in the deck below 
the door. As soon as L is in this position guard M is made 
to fall off; the springs are in consequence released, and turn 
the screws so that they press against the door. Instead of 
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the springs and screws, the bar may be made to back into 
inclined planes on the door. 

It does not seem quite clear that Mr. Bartley’s hinged door 
is at all sure of being closed, and the clock spring work is not 
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likely to recommend itself to practical men. The arrange- 
ment for the vertical or sluice form of door is much more 
satisfactory, but a door dropping unexpectedly is certainly a 
dangerous thing in 0, Fg . Messrs. Boult Brothers, Liver- 
pool, are introducing Mr. Bartley’s system. 








Socrery or Enotneers.—Arrangements have been made for a 
visit of the Members and Associates of the Society, on Tuesday 
| the 26th inst., to the works of the Victoria Dock extension—Mr. 
A. M. Rendel, M.A., engineer, and Messrs. Lucas and Aird, 
contractors—by permission of the London and St. Katherine 
Dock Company. Members and Associates will assemble at the 
Fenchurch-street station at 12.30 p.m., and will proceed by the 
12.43 train to the Silvertown station, where they will be received 
by the resident engineer, Mr. A. C. Andros, 

Tue Sanitary Concress and Exhibition of the Sanitary Insti- 
tute of Great Britain will this year be held at Croydon from 
Oct. 2ist to Nov. 8th inclusively; Dr. Richardson, F.R.S., has 
accepted the office of president of the Congress, and a large and 
influential committee, Mr. J. Corny being the chairman, has 
formed. Amongst the vice-presidents are the Archbishop 
of Canterbury, Earl Percy, the Earl of Egmont, the Bishop of 
Rochester, Mr. George Cubitt, Mr. Alexander McArthur, 
M.P., Mr. W. Ciaathan, Q.C., M.P., Sir Trevor Lawrence, 
Bart., M.P., Mr. J. Watney, M.P., &c. The Sanitary Congress 
is divided into three sections as follows :—Section 1, Sani 
Science and Preventive Medicine, president, Mr. Alfred Carpenter. 
M.D., Lond., J.P. Section 2, Engineering and Sani Con- 

| struction, president, Captain Douglas Galton, R.E., C.B., F.R.S. 

Section 3, Meteorology and Geology, president, Mr. G. J. Symons, 

F.R.S. Arrangements have also m made for one or more 

lectures, one of which will be delivered by Professor Corfield 

M.A., M.D. Excursions, hotel andlodging accommodation, an 

| travelling arrangements will be determined by the local com- 
mittee, and information relating to the same can be obtained on 

| ee to the honorary local secretaries, Mr. H. J. Strong, 
M.D., North End, Croydon, and Mr, Robert Hall, 9, Clyde-ro: 

| Addiscombe, Croydon, 
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WE illustrate herewith what Messrs. Hayward Tyler and 
Co., of London and Luton, call their ‘‘Bramah” engine. It 
was exhibited at the Kilburn Show, and is made in various 
sizes, The designs for this engine were prepared, we under- 
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stand, a considerable time ago, and it is claimed for the 
engine that it possesses all the advantages of Y-framed 
engines now so much in favour. We referred to the Y frame 
system at some length in our notice of steam engines exhibited 
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at Kilburn. The engine which we illustrate is well finished, 

| strong, and serviceable, and can be run safely at a quick speed 
with high-pressure steam, so that a good deal of power can be 
had in a small space. 








BOX’S PATENT TRACTION ENGINE. 

WE illustrate above a traction engine, constructed by 
| Messrs. Robey, of Lincoln, on a system patented by Mr. 
Thomas Box, of Uffington, Berks. The engine was exhibited 
at Kilburn. The peculiarities of its construction are fully 
| shown in the engraving. By this construction of engine the 
| boiler is left quite free to expand. The cylinder is the only 

part bolted to the boiler. The crank shaft saddle is held in 
| position on the top by braces extending to the cylinder, and 
| at the bottom by other braces extending back to the horn 
| plates behind the fire-box, The engine is carried on laminated 
| or ordi locomotive springs, 3ft. long, from which it is 
| suspended by hanging screws from the springs to the bottom 
braces before mentioned. The countershaft and axle are of 
steel, each Shin. diameter. All the gearing—two speeds—is of 
steel, and a powerful brake and a winding drum are provided. 
The cylinder is 9}in. diameter, and the working pressure 
1201b. A spring draw bar is supplied with the engine. The 
fly-wheel is 7in. wide, quite free to receive a belt. The extreme 
width of engine, with 16in, wheels, is under 6ft. All gear 
is placed forward and away from the dirt thrown 7 by the 
road wheels. The first of these engines was exhibited at 
Bath Show two years ago, since then it has run upwards of 3000 
miles, generally, it is said, with a load of from 15 to 25 tens of 
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goods, exclusive of Wagons. The cost for repairs does not, 
we are told, exceed £20, exclusive of the unavoidable wear of 
the road wheel cross plates. te 

It will be understood that the counter shaft extends adtoss 
under the boiler barrel, and that at the end not shown it is 
fitted with a crank keyed on the shaft at right angles to the 
pin in the spur wheel. The driving wheel axle is fitted with 
similar crank pins foreed into two discs, one keyed on each end 
of the road axle. These drive the road wheels by friction 
straps as shown. The action is precisely that of the coupling 
rods of a four-coupled locomotive, and is remarkably smooth, 
even when the engine is drawing a heavy load at slow speed. 
One of the great advantages about the engine is that the road 
wheels being brought close up to the boiler a very narrow 
engine is obtained. The workmanship of the engine exhibited 
at Kilburn did full justice to Mr. Box’s invention. 








BARTON AND WEST'S WATER METER.* 


By Mr. W. H. THomas. 

THE water meter now to be described belongs to the class of 
piston meters, which register the amount of water passing by the 
number of strokes of a piston moving in a cylinder. These are 
generally admitted to be the most accurate of any, but from the 
excessive cost, unwieldy size, and great weight of those hitherto 
in use, they have not taken the prominent position to which they 
are entitled. These objections, as will be seen, do not apply to 
the present design. 

he main features of the meter are shown in Figs. 1, 2, and 3. 
It consists of three principal parts :—(1) The body, where the 
water passing is measured ; (2) the valve chamber, in which are 
situated the valves which control and direct the flow; (3) the 
registering apparatus, which records the amount of water passed 
by the machine. 
































Fie. 3. 


(1) The main body consists of an outer case of cast iron, 
—— in form, closed at the bottom, and having a flange at 
the top for attaching to the valve chamber. The inside of this 
flange is smaller in diameter than the cylinder by about 3in., and 
is bored out to fit accurately an inner cylinder of phosphor bronze, 
in which the piston works. At the bottom of the outer casing 
lugs are cast, which being also bored out to fit the lining cylinder 
serve to keep it central in its place, and also to retain it ata 
short distance from the bottom. By this means the water has 
free access from beneath the piston, and encircling the thin lining 
maintains an equal pressure inside and out, and effectually pre- 
vents any tendency to distortion. The outer casing is enlarged 
on one side, and a port is cut through the flange to give a com- 
munication between the underside of the piston and the valve 
chamber. The piston, which works in the inner cylinder 
already described, is composed of a dise of wood, enamelled so as 
to be impervious to water, and fitted with cup leathers at top 
and bottom ; its specific gravity is as near as may be that of 
water, so that when in work the force required for the up and 
down stroke is the same. On the upper side of the piston a rod 
is fixed, which is slotted for nearly the whole of its length; and 
in this slot the rocking lever, to be hereafter described, is placed. 

(2) The valve chamber, Fig. 2, which rests on the upper fiange 
of the body, is divided by a vertical wall into two compartments, 
one of which is connected with the inlet pipe, the other with 
the outlet pipe. In the top and bottom of each of these com- 
partments are circular openings. Of these the lower lead direct 
to the cylinder above the piston, while the upper communicate 
with the under side of the piston by means of the port before 
alluded to. The valves, Fig. 2, covering these four openings 
are all connected, and act simultaneously, and are so arranged 
that while the lower valve in the inlet compartment is open the 
upper in the outlet is also open, and vice versd. Each pair of 


valves is centred on Imife edges upon the centre wall of the valve 
chamber, and is actuated by a rocking lever, Fig. 2, which vibrates 
also on knife edges, and strikes the lower valves alternately as 
‘eaches the top or bottom of its stroke in the measuring 


the piston re: 
cylinder, thus.diverting the flow an harge to the upper and 
lower surfaces of the piston alternately. The valves have leather 
seats and are of phosphor bronze, as are also the rocking lever 
and the spring bow to which it is attached. 

(3) Theregistering apparatus is extremely simple, and records up 
to 1,000,000 cubic feet of water passed. The piston at the top of its 
stroke raises the long arm of a lever, to the short arm of which a 

awl is attached; when the piston falls again, the weight of this 

ever causes it to follow, and the pawl moves a ratchet wheel in 
which it gears one tooth. Six discs of metal, each having the 
Figs. 0 to 9 legibly stamped upon them, are connected by a train 
of wheel-work in a manner similar to the ordinary counter used 
in marine and other engines, so that the exact number of cubic 
feet passed can be read off at any time. The }in. meter makes 
sixteen double strokes to the cubic foot of water passed, sv that 
the actual quantity may be read to 7;th of a cubic foot, or less 
than one gallon. The metre in all its parts is simple in construc- 
tion, and the liability to disarrangement has been reduced to a 
minimum. There isbut one stuffing-box, which is for the spindle 
of the ratchet wheel, where it passes through the side of the 
valve chamber. Four bolts and nuts fix the whole machine 
together, and the joints being made with vulcanised india-rubber, 
the meter may be taken to pieces, and put together in a few 
minutes. 

It will now be seen that the action of the machine is as follows: 
When the piston is on its down stroke—as in Fig. 2—the lower 
valve of the inlet chamber, and the upper valve of the outlet 
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cuamber, are open. The water, entering above the piston in the 
direction of the arrow, forces it to the bottom of the cylinder, at 
the same time expelling the water from the lower portion of the 
cylinder ; this water rises up around the inner ated “r, and passes, 
as shown by the arrows, through the port, over the valve-box, 
through the upper outlet valve, and so away. When the piston 
reaches the bottom, the slotted rod acts upon the rocking lever, 
and so reverses the valves; the spring of the phosphor bronze 
bar, by which the valves are connected, making the action quite 
instantaneous. The position of the valves being reversed, 
the water now leaves the inlet chamber by the upper valve, 
and passes down around the measuring cylinder, which it 
enters at the bottom. It thus forces the piston upwards, and the 
water above it is discharged through the lower valve of the outlet 
chamber. 

In February last an exhaustive series of experiments was made 
at the South Essex Waterworks, under the direction of Messrs. 
Edward Easton and L. F. Vernon Harcourt, with a view to test 
the meter under every possible circumstance that could arise in 
practice. The meter experimented upon was that. for 4in. service 
pipe; and the report stated that it fulfilled all the conditions 
required in a good meter. The first set of experiments were 
designed to test the correctness of the meter itself, and were 
conducted by weighing the water passed, and comparing it with 
the amount registered by the index. Ten cubic feet, or 625 lb., 
was generally the amount passed at each experiment. Under 
these conditions fifty-seven experiments were made, with heads 
varying from a running pressure too low for the pressure gauge 
to register up to 142 Ib. per square inch; and with rates of flow 
varying from 5°1 gallons, to 1178 gallons per hour; also with 
intermittent flows. Under these extreme variations the meter in 
every instance registered the actual discharge within the smallest 
limits of error. Two other }in. meters, selected as the best of 
their respective types, were then submitted to tests under precisely 
similar circumstances. The comparative accuracy of the three is 
shown in Table I. The three meters were then placed in one 
line of pipe ; the water passing through the whole of them was 
wt ol g and the state of the registers afterwards was taken, the 
inlet pressure being in every case 140 lb. per syuare inch. ‘The 
results are given in Table II. Table ILI. shows the relative 
capacity of the Kennedy, Siemens, and Barton and West meters 
under varying heads, compared in a few instances with the un- 
era | flow through the jin. pipe by which they were all 
supplied. The pressures in every instance were taken with gauges 
placed close to the instrument on the inlet and outlet pipe. It 
will be seen that at every pressure the Barton and West meter 
will pass about 45 per cent. more water than the Siemens meter 
of the same size can deliver. 








TaBLeE I.—EZrrors in Separate Tests. 

















Name of meter. Mean error per No. of 
+ ¢ ce experiments, 
7 § Excess 3°06 a 
— {Defect : 24 
sa ( Excess 2°6 6 
Kennedy {Defect 2 re) 
Barton and West § Excess 1 4 22 
( Defect 24 > 
* In three experiments with slow discharge this meter failed to 
register at all. 
TABLE IIl.—£rrors in Combined Tests. 
Rate of flow ..| 575 gallons 79 gallons 49 yallous Inter- 











| 
per hour. per hour. per hour. mittent. ¢ 
wr re CAB Wh 
lgi2 i.e #idieie ds bi 
iei2g $8 2 3/5 33 
\3|/3 £. 3|2 Eels bd 
rs = 7) - ms ra m= > 
Actual weighed) S | O fe oO; alo Be 
delivery .. --| 500 80°26 20 |3°21 | 20 
Siemens’ meter| 
registered.. ..)464 — 72 16 | — |20°0, Nil. — 9% — | 4°0 
| 
Kennedy’s meter! | 
registered. . -4 —j}08 22;— 10°0 2 Nil. 100 — | Nil. 
Barton & West's | | 
meterregistered) — 79°75 0° — |3° ° — 16 Nil. 








+ Intermittent flow ; water turned on ten seconds and off five seconds. 
Pressure varied from 80 lb. to 70 Ib. per square inch. 
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oi ~ 2 Kennedy. Siemens. Barton and West. 

| s£|b22\ 36 se! sf 

Ibs. perin. = 8/254) S32 224] S38 
i) | 62 |88s o£ | 28s 52 

a | a | AQ 72, & AMZ, Be 

0 _ - _ — — 155 0 
10 3895 319 7 168 | 2 304 C 
20 _ ~ _ _ _ 426 9 
30 643 — 2 2% | 6 541 17 
40 oe _ _ _ _- 613 20 
50 — 684 4 383 8 68S 27 
60 —_ - _- 4038 9 754 32 
70 _ — - 450 —_ 817 34 
80 a _ - 454 12 872 42 
90 — - _ - _ 931 45 
100 — - - 524 16 995 a3 
110 — - _ = _ 1031 55 
420 1451 — 580 18 1097 60 
140 _— — — 648 — 1178 70 
lov — — os } 667 25 —_— — 
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In the discussion which followed this paper, the principle upon 
which the valve reversed suddenly, so as to admit of as small an 
error as possible in the quantity of water registered by the 
machine, was, after some trouble, generally understood. At the 
conclusion of the discussion it was admitted by the President, as 
it had been urged by the members generally, that the invention 
and adoption of acheap and accurate water meter would prove 
a great economy to the public at large, and would remove some 
of the difficulties which now existed consequent upon the dilapi- 
dated fittings which are too often to be found in the houses of 
the public. 





THE BRITISH ASSOCIATION.—PRESIDENT’S 
ADDRESS. — SECTION G, MECHANICAL 
SCIENCE. 

On Thursday morning Mr. John Robinson, C.E., took the chair 

as President of Section G, and delivered the following inaugural 

address :— 

Much has been written by poets and others of a succession of 
the ages of the human race in comparing their degradation with 
the various kinds of metal, considered metaphorically ; thus we 
have the golden age, the silver age, the age of brass, and the age 
of iron. Our own time may very appropriately and literally be 
described as a branch of the latter age, and be named the age of 
steel. In the metropolis of the steel manufacture it would 
seem fitting that the mechanical section of this great scien- 
tific Association should direct its attention to this wonderful 
metal, the uses of which are daily becoming more numerous and 
important. But it may be said, on the other hand, that as the 
use of this material is perpetually growing more common, so are 





discussions as to its manufacture, composition, and characteristics, 
becoming almost wearisome from their frequency. Notwith- 
standing an appearance of truth in this objection to our occupying 
more time in referring to the subject, I would venture to enter- 
tain the hope that a treatment of the question in its mechanical 
and economic aspects may prove not uninteresting to this meeting, 
At the time when railway extension was becoming general, about 
forty years ago, the use of steel in this country was confined 
mainly to tools for mechanical purposes, including files and 
other articles, springs for vehicles, weapons of various sorts, 
and implements for agricultural and domestic uses; and it is 
proposed to measure the scientific and mechanical energy brought 
to bear upon the manufacture and improvement of this metal, b 

the increase in the number of purposes to which it is rows Sf 
and the diminished price at which it can be obtained, as compared 
with the price at the time of its introduction for constructive 
works. ‘There are, however, several important exceptions to this 
method of appreciation to which reference will hereafter be made. 
We will take, then, the simplest form in the preceding list, viz., 
tool steel, the price of which for ordinary purposes varied from 
50s. to 56s. per cwt. at the period [have named; and we shall 
find that the development of the manufacture of steel in general 
has but little affected this particular material, which is still pro- 
duced in much the same fashion, i.¢, by the use of carefully 
selected Swedish iron, carburised by exposure in ovens to the 
heat of burning charcoal, and then recast from crucibles 
and hammered down to the required size. ‘The result of a 
somewhat stationary condition of manufacture has been 
the maintenance of prices at the same, or about the same, 
level up to the present time. A superior quality of tool 
steel has been produced by the adoption of a process 
invented by Mr. R. Mushet, in which titanium is introduced in 
the manufacture, and which dates back to the year 1838-39. This 
steel is of great endurance when applied to the working of steel 
and iron of considerable hardness, and its higher price of 140s, 
per cwt. is quite justified by the excellent results obtained from 
its use, and other steels of similar fine quality are produced by 
several manufacturers, who make specialities of them. Some 
twenty-seven or twenty-eight years ago, Krupp, of Essen, gave an 
enormous impulse to the application of steel, by his method of 
producing much larger masses of crucible steel than had 
previously been possible. He at that time accomplished the 
casting of an ingot of “crucible” steel of 0 ewt., a weizht then 
considered incredible, and this was followed up by the pro- 
duction of weldless cast steel tires in 1852, which led to the very 
rapid development in the use of his steel for railway tires, 
cranked axles for locomotive and other engines, straizht axles, 
and shafts, and parts of machines in general. It is most interest- 
ing to consider the prices of such of these objects as have up to 
this time maintained ar forms, with the object of ascer- 
taining by the selling price the progress in the scientific and 
mechanical appliances used for the production of the materials 
just referred to. At the time of their coming into use, about 
twenty-five years azo, the price of cast steel tires was 120s. per 
ewt.; it is now from 1¥s. to 25s. per ewt. The price of forged 
steel cranked axles was, when first introdueed, £15 per ewt.; it is 
now from 65s. to 70s, per ewt. The price of straight axles and 
shafts was from 4 » 503, per ewt.; it is now from 19s, 6d. to 
23s. per ewt. Now to what do we owe this enormons reduction 
of price and consequent more frequent and more economic appli- 
cation? The answer must be that, following the initiation of 
Krupp, our English engineers and men of science set themselves 
to work to discover and apply new processes for the production 
and manufacture of this most wonderful metal; and | venture to 
say that in the whole history of metallurgy, from the time of 
Tubal Cain downwards, there has been no such prozress in inven- 
tion and manufacture as has been realised by the aid of such men as 
Mushet, Krupp, Bessemer, Siemens, Whitworth, Martin, Vickers, 
Bell, Bauschinger, Styffe, and many others within the period 
comprised in this retrospect ; and our national predilections will 
perhaps lead us to the opinion that our own country may fairly 
appropriate a large share of merit for the results achieved. 
Another of the uses of steel to which attention may be given is 
that of the production of cannon of large size. Efforts had been 
made by some of our enterprising workers in metal to produce 
large guns of solid wrought iron; but the processes of heating and 
hammering were attended with so much difficulty that the attempt 
was given up. Hereagain Krupp stepped in, and succeeded, thirty- 
two years ago, in manufacturing cannon of cast steel, which 
unhappily have become ordinary commodities with those nationali- 
ties who could afford such expensive weapons. Since that time 
Krupp has produced about 2000 guns, the heaviest being, when 
finished, 72 tons—l6in. Sir William Armstrong and Sir 
Joseph Whitworth soon came into the field with guns of their 
own invention. The former, by adopting the system of iron 
coils applied externally to a central cylinder; and the latter, by 
shrinking cylindrical hoops on to a central cylinder made of cast 
steel. In the adaptation of the steel manufacture of the cast or 
crucible steel period to the production of every object demanded 
by the march of engineering and mechanical science, I need not 
mention the names of individuals and firms in this town 
who have shown themselves equal to the task; but I will 
venture to say that their success has been such as to raise 
the town of Sheffield to the very pinnacle of fame as pro- 
ducing steel of any, even the highest, quality demanded in 
the markets of the world. I must now turn to a name honoured 
everywhere for the benefits and renown he has brought to his 
country by his inventions and appliances, developed during 
the last twenty-four or twenty-five years, in the manufacture of a 
steel which can be cheaply produced and readily adapted to the 
requirements of the purchaser. am sure the audience will in 
their minds anticipate the record of the name of Bessemer—a 
name which will be handed down to posterity in connection with 
the manufacture of steel as long as that manufactureexists. An- 
other name which will most deservedly figure in the history of the 
development of the steel manufacture is one, like that of Bessemer, 
which has been know not only in that development, but in con- 
nection with many other discoveries in physical science—I mean 
that of Siemens, who, like his compeer, has not only invented 
processes, but has personally carried them out into practical 
application. An expression let fall by the latter as president of 
the Iron and Steel Institute at its meeting last year in Paris, 
exhibits very strikingly the absence of any other feeling on the 
part of these two great men save that of the most friendly rivalry. 
Speaking of a comparison between the results of steel manu- 
factured by the Bessemer blowing process and the Siemens- Martin 
open-hearth process, Dr. Siemewis said, ‘‘ He did not see how the re- 
sult could be thesame. It mightbe better in the Bessemer process 
than in the open-hearth for aught he knew, but it could not be 
the same ;” and it seems to augur well for the advancement of 
science in our day that so little of a contrary spirit is exhibited 
in the discussions which ensue from time to time upon any 
improved process either chemical or mechanical, having for its 
object the production of a better material and at a lower first 
cost. The name of Robert Mushet may very properly be 
introduced here as one of our early inventors of the improved 
processes for the manufacture of steel, and it is gratifying to find 
that other countries besides England have learnt to appreciate the 
results obtained by him during so many years of scientific and 
experimental research. It is needless that I should do more in 
an assembly like that before me than refer in the simplest terms 
to the differences in the processes of manufacture connected with 
these names. In that of, Bessemer, pig iron of a selected quality 
is charged into what is technically called a ‘‘ Converter,” a large 
cast iron vessel into which air can & blown at considerable velocity 
by suitable blowing machinery. This goes on until the iron is 
thoroughly oxidised, and the impurities contained in the metal are 
driven off. When this happens the blowing ceases, andacertain pro- 
portion of spiegeleisen or of ferro-manganese is added to the 
charge so as to give the required amount of carbon, Blowing 
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recommences, this time only to effect complete mixture of the 
materials, and then the casting of the ingots takes place of a 
quality corresponding to the metal selected for the mixtures. 
mild steel—or, as it has been called, a pure iron—is the resultant, 
and it is capable of being worked, welded, and hammered very 
much as in the case of the purest wrought irons 3; but it —— 

enerally a much higher tensile resistance and a greater ductility. 
i the Siemens-Martin or open-hearth process, a similar charge 
of pig iron of the desired quality—preferably hematite pig—is put 
into the bed of a reverberatory furnace of the regenerative 
system, and the necessary oxidation is produced by adding to the 
molten mass iron ores, or oxides of iron in proportions ascertained 
by experience, after which re-carbonisation is obtained by the 
addition of ferio-manganese or spiegeleisen as in the Bessemer 
process. These processes have been the great factors in that 
reduction in the cost price, and therefore in the extension 
of the use of such objects as steel tires, axles, shafts, 
rails, &c., to which I have already referred, and which is so 
striking an instance of the results which our men of science can 
accomplish by their physical and experimental researches into 
the means of supplying the wants of our work-a-day world. I 
will now draw attention to another product of the steel manu- 
facture which is of immense importance, and which could not 
have been obtained for any ordinary purposes but for the 
facilities of manufacture arising out of the inventions I have just 
alluded to—I mean that of steel castings, i.e., castings obtained 
from the crucible, precisely in the form in which they are to be 
used in the construction of machinery, just as is the case in ordi- 
nary cast iron run from the cupola furnace. This production of 
pee 5 for engineering purposes is gaining an enormous and 
rapid development; and when it is considered that in this metal 
we obtain castings of a strength at least three or four times that 
of the strongest iron castings, the importance of this experimental 
discovery can scarcely be over-rated. Nor must I pass over 
the application of these processes to the production of boiler 
plates, bridge girder plates, and ship plates, in which, as 
a result of the greater tensile resistance of such plates— 
reaching for ordinary uses a figure of about twenty-eight 
to thirty-four tons to the square inch—the engineer is not 
only enablod to lighten his structure, but to expect from it greater 
durability—an expectation not diminished by its greater capabi- 
lity, of resisting corrosion, especially where care is taken to ex- 
clude manganese from the mixture of the metals employed. For 
specific purposes, and where price is not so much an element of 
consideration as great tensile or percussive resistance, a more 
costly mode of manufacture has been adopted by Sir Joseph 
Whitworth, whose attention was probably drawn to the necessity 
for obtaining such a metal during the construction of cannon and 
torpedoes, but which has now been extended to objects of a very 
varied character. The method of manufacture, which has been 
in use upwards of ten years, is by casting ingots under very heav 
hydraulic pressures, from very carefully selected materials, the result 
being the production of a metal of enormous tensile resistance, 
reaching in some instances the high figure of 100 tons persquareinch, 
while at the same time the bubblesand air vesicles which sometimes 
oe in metal produced in the ordinary methods are entirely or 
almost entirely got rid of, and the consequent striations and 
imperfections of internal structure and external surface disappear. 
It is hoped that ere long we shall be able to procure in this way 
cylindrical boiler plates rolled solid from the ingot, much after 
the fashion in which weldless steel tires are now obtained, and 
that the weakening of these plates by the existing necessity for 
forming horizontal rivetted joints may thus be avoided. It is 
desirable before closing this, I fear, already somewhat long address 
to call attention to the most recent development of the steel 
manufacture as exhibited in the processes of Messrs. Snelus, Gil- 
christ, and Thomas, by which iron containing a considerable pro- 
portion, say 1°44 per cent. of phosphorus, may, in the course of 
its manufacture into either Bessemer or Siemens- Martin steel, have 
this deleterious matter entirely removed, or reduced to an 
inconsiderable proportion. The method of carrying out 
this operation was exceedingly well ‘described at the recent 
meeting of the Iron and Steel Institute in London, and it 
was. shown that where such irons were melted in vessels 
lined with a slag having 20 per cent. of silica and 30 per cent. of 
lime and magnesia, the phosphorus was gradually and effectually 
absorbed by this lining, and a steel of good quality, comparatively 
free from phosphorus and silica, was produced. The result to 
the community will naturally be that, as henceforth a much 
more extended area of our iron fields both at home and abroad will 
become available for the production of steel, the use of that 
metal will be still further extended, and its price reduced main] 
by means of the methodical researches of our scientific metal- 
lurgists, and entirely wae awe of those accidental combina- 
tions which have in less scientific days led to the adoption of new 
and improved methods in the production of metals required by 
the progress of mechanical and economic science. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ‘is the opinions of our 
correspondents, 


PREVENTION OF RAILWAY ACCIDENTS AT NIGHT. 

Sir,—The guards are each to be provided with half-a-dozen 
powerful chemical fire lights (each capable of burning five 
minutes in any weather), such as are ood for illuminating the 

rounds at the Crystal Palace firework displays. (See report of 
Fiatfield accident on the Great Northern Railway, also that of 
the Abbott’s Ripton on the same line.) If the warning light had 
been at once displayed nothing serious would have happened 
except the first and least serious part of the latter collision. 

To take a similar case :—A goods train is proceeding on the 
down line, a wheel breaks, and two or three wagons are thrown 
across the up line; now there is a great probability that a 
collision will take place unless a warning can a given at once to 
the train aresentans on the up line, and this can be done by dis- 
playing the light advocated. : 

Compare this almost instantaneous and powerful warning with 
the feeble procedure now used in a railway accident at night. 
Two men go in opposes directions waving a dim light which may 
not be seen at all, and even if it is, the men will certainly take 
five minutes or perhaps ten to get 600 yards off (a fair distance for 
a train to pull up in); every minute’s delay, of course, increasing 
enormously the risk of another train coming up. To be on the 
safe side, warning should be given at 1200 yards or more, as there 
a! be slippery rails and a falling gradient. 

‘o take another case :—A passenger train in collision ai night. 
All the lights are generally extinguished. A collision is bad 
engugh in the daytime, but at night the horrors are greatly 
indkeased. A powerful light, however, would enable the injured 
to Be removed at once from the débris, instead of having, as now, 
to Wait a quarter of an hour at least for fires to be lit, with the 
prospect of another train running in and killing them. Even a 
train coming round a curve in a deep cutting would be warned by 
the reflection on the sky. R. VARLEY. 

Fallham, South Norwood Park, 

August 19th, 





FORGING CRANK SHAFTS. 

Str,—Reading in your last impression a lengthy article on 
heavy forgings, I should feel obliged by your allowing me to 
correct the writer in some of his statements. I must first inform 
you that I am senior tend of a firm of forgemen, styled Casley 
and Co., late Wm. Shields and Co., St. Peters’, Newcastle-on- 
Tyne, making heavy forgings of all kinds, and especially for 
marine purposes for some of the leading engine builders in the 
country, therefore I think you will allow that my firm should 





know something of the craft. In the first place, methods one and 
two for manufacturing cranks referred to as the usual “‘ modus 
operandi” of forgemen, I quite join Mr. McLean in the opinion 
that they are bad ; and would caution your readers in employing 
those who adopt the same ; but I yet have to learn that they are 
the usual trade methods—they certainly are not ours. The third 
method, as described, would lead the reader to suppose that it 
was a new plan adopted by the Lancefield Forge only, this I must 
beg to say is not so, being the way my men always adopt for 
any forgings where the slabs cannot be made large enough to 
cover the full size required—in plain language, to cover the 
block necessary to cut a crank out of. I fail to see that hammer- 
ing the block formed by the various slabs, side ways or any other 
way, is at all detrimental to the soundness of the block when 
once properly welded under a hammer fully capable of doing so. 
By choice I am sure no forgeman would choose to work his iron 
out by hammering much on the end of the block, as it must be 
clear to any one experienced in these matters, that"he would 
louse much of the power of his hammer by drawing the 
block depthwise—if I may use the expression—rather than flat- 
wise, and thus lose time. It may not be out of place here, to 
mention that if the users of such forgings were to give a little 
more than in most cases is done, they would get better articles. 
The practice of forgemen machining their forgings is also much 
to be condemned, and I am sure if engineers and inspectors could 
only see the patches, &c., that show when forgings happen to be 
returned as scrap, and are heated for cutting up, her would 
never allow them to be machined, except by the engine builders, 
or under their own personal inspection. 

I should much like to see the opinion of other large forgemen, 
and trust you will invite discussion on this very general and inte- 
resting subject to all engineers, and one which I am sure com- 
paratively few know anything about. 

Wilbraham, St. Peter’s Ironworks, Newcastle-on-Tyne, 

August 20th. J.B. CASLEY. 





Srr,—I am exceedingly gratified by the careful and correct 
manner in which my paper appears in your impression of Satur- | 
day, the only thing bein that in No. 6 of the diagrams the flaw F 
is rather indistinct. On such a small scale it would be neces- 
sary to exaggerate the flaw that it might beseer. A hole had been 
bored in the rupture to see how far it extended, thus :— 





I am also pleased at the generally correct report of the discus- 
sion, but had I been aware that you also reported subsidiary 
diagrams, I would have resorted to the black board to have 
explained more fully to Mr. Williams the point he adverted to, 
of the slabs being always made six inches shorter than the 
niece they were being welded to, which explanation satisfied 
Ee, and which point is one of the nicest parts of the whole 
arrangement. Had I been theorising I should probably have 
drawn the slabs full length, but I should have had down 
on me at once some practical forgeman, who might have said, 
‘* Hilloa, there is semething wrong here; you will have a great 
waste of iron quite needlessly.” And he would have been per- 
fectly right, as has been proven over again in the working, and 
which I will clearly explain. Suppose they were made all the 
length, they being much thinner than the body of the mass they 
were being welded to, must needs draw under the hammer to a 
greater extent, and the consequence would be that the first two 
or three bats of the hammer would send part of the iron over the 
edge of the piece, hanging down like dog’s ears, or like the pitch 
from a pitch-covered roof on a very hot day, somewhat like this. 





It cannot be otherwise, for the iron has nothing to weld upon, 
and must either be cut off by the forgeman as waste, or he will 
allow it to be dissipated in the furnace. Each 4ft. long slab 
would be about 8 cwt., and Gin. off each would be 3 ewt. on the 
24 cwt., or 124 per cent. of waste in each lay of iron. After 
being at the trouble and expense of getting up so carefully pre- 
pared slabs, to have them subjected tosuch waste for no practical 
advantage at all would, indeed, be very discreditable to anyone’s 
management, and would increase the cost very much. I was 
exceedingly surprised when I heard one of the speakers say not 
only that he made his shafts in the way I indicated, but used 
the slabs all the length of the width of the crank. If so, Iam 
very certain he will soon discontinue it, for it must be borne in 
mind that it is the mass to shape the crank only that is being 
made, not the crank itself per se, and the mm Sire | cut off either 
gable, as shown at Fig. 19, is what is convenient for another lay, 
and which is cut off the gable whether made by first, second, or 
improved method ; not the mere surplus of each layer of slabs, 
which fag ends, being in small pieces, can only be cut up at the 
shears again, and piled as scrap iron. I invited all interested to 
call at the forge here and witness the process for themselves, 
Numbers of the members favoured me by calling, and closely 
inspected several large crank shafts in various stages of progress, 
saw for themselves the perfect welding of the gables, and the 
complete shaft when made; and all expressed their thorough 
appreciation and approval of the method. I may repeat what I 
mentioned at the meeting, that in bringing forward my paper I 
desired to create no monopoly of the manufacture for myself ; but 
during the present depression of trade, and consequent keen com- 
petition on every side, all means are taken to cheapen production, 
the results being that few newspapers are taken up without some 
casualty being observed reported, and it is no wonder that ship- 
owners are at their wits’ end to get reliable crank shafts, and in 
despair are turning their attention to steel, even at a greater cost, 
in the hope of averting the breakages so frequently occurring. 
If the plan I have advocated is generally adopted it will no doubt 
give greater confidence in the future, as engineers still prefer to 
aly scrap iron for such shafts. Should this be effected, my 
object in bringing forward my paper will be achieved, for it will 
be in the power of all engineers thus to examine the process for 
themselves, and see that it is carried out in its integrity, both as 
regards method and material. Wm. L. E. McLean, 
ancefield Forge, Glasgow, August 18th. 





BOILER INSPECTION. 


Sir.—I have noted the strong comment which you have 
thought proper to make on the explosion which has recently 
occurred at Carr House Ironworks. 

The verdict in this case I considered unsatisfactory and mis- 
leading, as the cause was simply the weakness of the flue tube, as 
described in my report. Probably the attention which has been 
directed thereto arises from the comparative freedom from such 
disasters of the boilers insured with our company, owing to the 
general efficiency of our service, to perfect which no paius nor 
trouble are spared. .Our success is exemplified by the subjoined 
extract from my last annual report :— 





** Since this company was established, in July, 1864, up to the 


end of the past year, no less than 789 explosions have been 
reported, by which 954 persons were killed, and 1590 injured. 
As stated at the commencement of this report, no boiler insured 
with this company exploded in 1878, and no life has been lost by 
explosion of any boiler inspected or insured by us for about nine 
years past.” ; i 

No company nor association exists, which has been long in 
operation, some of whose men have not made mistakes at some 
time. 

Our inspectors, and, I believe, those of the leading similar 
institutions, cannot be excelled for efficiency by any body of men 
engaged in any capacity, but it is impossible to guarantee human 
infallibility. They are all practical engineers capable of per- 
forming the responsible duties required of them ; they are well 
trained to their work, and such instructions are given to them as 
will, MH not neglected, guarantee success as far as such is humanly 
ible. 

The work of inspection is often most unpleasant, hence we 
require men who will not hesitate to go into boilers, and also into 
the flues, and thoroughly examine them. Unfortunately the 
boilers are too frequently badly prepared, and hence the work is 
unnecessarily laborious, and often thereby incomplete. 

There are many engineers of superior education and attain- 
ments who would not efficiently perform the duties of an inspector, 
as they could not be relied upon to overcome their strong objec- 
tious.to the unavoidable dirtiness of flues and interior of boilers, 
however well these may be prepared. Our inspectors have to 
obtain reliable particulars of construction and condition, including 
a complete sketch of the boiler drawn to scale, and forward them 
to me; and are not authorised to report directly to, nor to advise 
firms. ‘Their reports, &c., are supervised by me and by my 
assistants, and upon them a written report is sent to the firms, 
accompanied by such suggestions and advice as appear, from our 
extensive and special experience, to be desirable or necessary. 

Our greatest difficulty generally is want of co-operation on the 
part of some owners, or Gon in charge of boilers. It is difficult 
to induce some steam users to afford us a proper opportunity to 
thoroughly examine their boilers, except at holiday times, and 
even then the preparation is too often so deficient that the 
inspectors cannot make a satisfactory inspection, the flues being 
perhaps almost choked with dirt, or the external surface of the 
plates covered with soot, or the scale and mud inside the boiler 
unremoved. We rarely find the preparation of boilers really 
satisfactory, and fruitless and expensive journeys are frequently 
made by appointment to distant places, only to find the boilers 
quite unprepared, and in such condition as to render inspection 
impossible. 

1 do not give these particulars to excuse any shortcomings, but 
in order that you and others not so fully acquainted as we are 
with these difficulties, may not so readily criticise or condemn a 
system with which you are but imperfectly acquainted. It should 
never be forgotten that we haveto depend on the voluntary action 
of owners, and are armed with no despotic power, our only 
remedy being our refusal to renew insurance, a course we have 
been frequently compelled to adopt through the apathy or neglect 
of some owners. ~ 

Many owners of works strongly object to changes of inspectors, 
and such changes, although advantageous in some respects, are 
accompanied by at least equal disadvantages. The acquaintance 
with the boilers in their respective districts, their condition, 
mode of working, &c., are important knowledge to inspectors ; 
nevertheless we often have the work checked, and whenever the 
slightest suspicion exists, do not hesitate to do this, even at 
considerable expense. 

Your remarks as regards inspectors being paid by commission 
are, I believe, quite unfounded as regards the largest companies, 
and are certainly so as regards the National Company. 
course our inspectors are expected to do all they can to extend 
our connection and to promote the success of our operations, but 
they are paid by salary alone. I fear that some parties inte- 
rested in damaging our reputation have made reckless statements 
to you. If what you state is practised by any company, it can- 
not be too strongly condemned. Should you desire information 
upon any point [ should at all times be oon to reply to any com- 
munication from you, and any owner of boilers, purposing to 
put them under our inspection, and insure with us, may rely 
upon our work being well performed, and that the advice given 
will be of a practically valuable character founded on many years’ 
experience of thousands of boilers of all classes. 

Henry HILwer. 
Chief Engineer and Manager National Boiler 
Insurance Company, Limited. 
22, St. Ann’s-square, Manchester. 








SourH Kensrneton MuseumM.—Visitors during the week ending 
August 16th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,348; mercantile marine, 
building materials, and other collections, 3048. On Wednesday, 

hursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1528 ; mercantile marine, building materials, and other 
collections, 173. Total, 16,097. Average of corresponding week 
in former years, 18,646. Total from the opening of the Museum, 
18,323,909. 

TorPepO Boats ror Curna.—A very complete torpedo boat 
has just been finished at Mr. D. J. Lewin’s works, Fulham, for 
the imperial Chinese Government. She left London on Sunday 
last by the Glenearn, from the South-West India Docks, for 
Shanghai, and will be a from there to Tientsin. She 
is a small boat 52ft. long and 7ft. beam, with a draught of 
water of 3ft. Gin., and will steam about sixteen miles per hour. 
She is of steel throughout, and has her steering gear placed in 
the fore part of the vessel, the wheel being below deck and 
immediately in front of a small conning tower, through which 
the helmsman sees his way. The vessel can, therefore, be entirely 
managed from below, and, being small, swift in her movements, 
and composed of six water-tight compartments, it would bedifficult 
foran enemy to do her, orhersmall crew, much injury. The torpedo 
gear has been fitted from the design of Mr. J. A. Betts, the torpedo 
engineer to the Chinese Government, by order of his Excellency, 
Li Hung Chang, and is arranged to work three spar torpedoes, 
in the most perfect manner and with the greatest ease, entirel 
from below. These spars are of hollow steel; two of 35ft. eac 
in length, and each made to carry a torpedo holding 50]b. of 
gunpowder, are so fitted that they can be readily launched from 
the port and the starboard sides of the vessel, and of their own 
weight sink 8ft. below the surface. Immediately on the 
torpedoes being fired, which is done by electricity, by the aid. of 
a Silvertown patent firing battery, the electric cable running 
through the spars, the spars swing right round until they are 
dead astern. The bow spar, which is similar in make to the 
others, but 40ft. long, can be shot out from the boat with great 
rapidity from below, by means of tackle arranged over a 
pulley. This spar carries a torpedo holding 80 lb. of gun- 
powder, and with 25ft. of the pole out from the boat, 
the torpedo would be about 8ft. below the surface. After 
firing the spar is simply drawn in again, and can be readily 
worked by two men. ‘The order for the boat and gear was given 
at the time his Excellency, Li Fong Pao, was Chinese minister 
in London, and who is now minister at Berlin. His Excellency, 
with Mr. Lo Fong-loh, when in Lendon a few months since, was 
able to go on nearly the first pre iminary trial. The boat has been 
built and the gear fitted, under the immediate direction of Mr. 
J. F. H. Betts, M.S.T.E., who has tested the entire gear, and 
found it quite possible to work it single handed, although of 
course it would not be necessary to do so. This boat is an experi- 
mental one, and is intended as the first of a series for Chinese 
coast defence, and with the well-known foresight of his Excel- 
lency, Li crn 3 Chang, will probably be allowed to arrive at 
Tientsin, which should be about the end of October, befere 
others are ordered. 








THE ENGINEER. Ava. 22, 1879. 








MACHINE FOR PLANING ENGINE BED-PLATES. 
MESSRS. JOSHUA BUCKTON AND CO., WELL HOUSE FOUNDRY, LEEDS, ENGINEERS. 


(For description see page 153.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveao, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. TwietmeyveEr, Bookseller. 

NEW YORK.—Tue Witmer and Rogers News Company, 
81, Beekman-street. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


*,* All letters intended for insertion in THE ENGINEER, 0 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. W. (Dundee).—ead the account of the buoys given in Tuk ENGINEER of 
the 25th of April last. 

E. E. W. (Walbrook)—Jf you will forward the drawings we shall be happy to 
examine them and to give you our opinion. 

Cuain.— The weight of the lever certainly forms part of the test weight. The 
length of the chain will not affect the results. 

J. D. 8. (Manchester).—The car of the Saladin, 4ft. 9hin. in length, 
2ft. Win. depth, internal dimension. The width is 2ft. Ghvn. That of the 
Caur de Lion is circular, Sft. in diameter and 3ft, 8in. in depth. No 
balloon navigating apparatus is yet in successful practical use to our 
knowledge. 

J. B. J. (Queen Victoria-street).— No doubt the fact that the Japanese 
Government have copied your machinery without paying you a royalty is a 
hardship. But this practice is not conjsined to the Japanese Government. In 
introducing machinery into any country in which he does not hold a patent, 
a manvfacturer invariably runs risk of infringement. We can hardly 
think the Japanese Government can make machinery as good as yours, and 80 
after a time they will no do, bt return to you again, 

J. R. (Chippenham Mews).—(1) The heat to be picked up in the smoke-box of 
asenmi-portable engine well made and not overworked will not raise the tem- 
perature of a large body of water more than a few degrees, Coils in the 
smoke-box will very probably interfere with the draught. The best plon will 
be to carry a coil af inch pipe down the whole length of the ivon chimney, 
keeping the coil close to the side, and in this way you can obtain plenty of 
hot water for lavatories. The feed pump can, of course, draw fro the hot 
tank, To heat feed-water alone, pump through the coil into the boiler—that 
is to say the coil must be on the Sorcing, not the suction, site of the pump. 
(2) Bevel geor is sure to give trouble at 1000/t. per minute. You can use a 
belt as you propose, The quide pulleys way be parallel. They ought not 
to be less than Liin. diameter. The iarger belt pulleys are, the loayer will 
the belt last, 

8. B. (Tambov Saratov a Saratov).— The following is a list of the breech- 
loading rifles which have been illustrated in The ENGINERR from 1866, 
Nos. 4, 6, 9, 14, 20, and 22 only are in print. No. 1, the Saider, 9th Nov., 
1866; No. 2, the Chassepot, 13th August, 1867; No 3, the Carter and 
Edwards, 18th Aug., 1867; No. 4, the Soper, 13th Aug., 1867; No. 5, 
Relly-Comblain, sth May, 1868; No. 6, Jej’ries (side action), 2nd Oct., 
1868 ; No. 7, Chassepot, 28th Aug., 1808; No. 8, Newark's, 31st July, 1868; 
No. 9, Walker-Money, 3rd July, 1868; No. 10, Martini-Henry, 12th March, 
1869; No. 11, Peabody, 2nd April, 1869; No. 12, Werder (Bavarian), 26th 
Aug , 1870; No, 13, Henry, 16th June, 1871; No, 14, RK stell, 17th May, 
1872 ; No. 15, Harston, 8th March, 1872; No. 16, New Prussian, 8th Nov., 
1872 ; No. 17, Soper, 4th Oct., 1872; No. 18, New French, 1st July, 1875; 
No. 19, Gras, lat January, 1875; No. 20, Beaumont, lst January, 1875; 
No. 71, The Pieri, 27th Aug., 1875; No. 22, Soper Rifle, 18th Jan, 1878 ; 
No. 23, Pieri Rifle, 10th May, 1878. 





TRIBASIC ACID. 
(To the Editor of The Engineer.) "a 

Sir,—Would any reader favour me with answers te the following :— 
(1) The quantity of tripsa or tribasic acid required wed horsé-power per 
month, to keepa boiler clearof incrustation? (2) How best introduced into 
Loiler? (3) Where to be obtained, and price per cwt.? Also the best and 
simplest water meter manufactured, and who are the manufacturers ? 

Southampton, August 1Sth. HAMPSHIRE. 





LIEBIG’S EXTRACT PREPARING MACHINERY. 
(To the Editor of The Engineer.) 

Sirn,—We shall feel obliged by any correspondent giving us the names of 
one or severul good makers of machinery used fer producing Liebig’s 
Meat Extract. The machinery to consist of a steam engine of 4 to 6-H.P., 
the boiler to be heated by both wood and coal, four boiling basins of dif- 
ferent diameters, steam tubing, stirring apparatus, two large screw 
presses, &c. The inquiry before us comes from South America, and we 
should therefore prefer the name of a maker who has sent his machines 
to that country. 8. anp 8. 

Hamburg, August 16th, 





HAND OR STEAM SHOVEL PRESSES. 
(To the Editor of The Engineer.) 
Sir,—The writer will be much obliged to any of your correspondents 
who can give him the names of two or three makers of the above machines, 
Darlington, August 19th. .F 





REPLIES. 


Replies have been sent to G. R. F. (Coal Dust Fuel and Machinery), to 
N. C, (Railway Wagons and Couplings) 
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Tue ENGINEER can be had, by order, from any in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... - £1 98. Od, 
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France only), Germany, Gibraltar, India, Italy, Japan, Mal 
Natal, Netherlands, New Brunswick, Newfoundland, Om South Wales, 
New Zealand, Portugal, Roumania, Switzerland Turkey, 
United States, West Coast of Africa, West Indies, China vid South: 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
= +9~ — Islands, gee » Russia, 

gapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India 
vid Brindisi, £2 5s, 0d. ‘a F 


ADVERTISEMENTS. 
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“.* Letters relating to Advertisements and the Publishing Department of the 
17 ane & ee to the Publisher, Mr. George Leopold Riche; all 

letters to be addressed to the Editor of Tax Enoinexr, 168, Strand, 





THE ENGINEER. 


AUGUST 22, 1879. 


t RAILWAY ACCIDENTS IN 1878, 

Mr. Caucrart’s “ee to the Board of Trade upon the 
railway accidents which have occurred in the United 
Kingdom during the year 1878 has just been made public. 
It contains much valuable information, and some excel- 
lent advice. It is, moreover, extremely reassuring and 
consolatory in certain respects ; leading the reader to 
believe that there is a progressive diminution in the 
number of accidents taking place on railways, and in the 
loss of life attending such catastrophes. Thus, Mr. Cal- 
craft says at page 12 of his report: “If the increased 
safety of railway travelling may be judged of by the 
number of accidents to railway trains, rolling stock, per- 
manent way, and by the number of passengers killed, the 
accidents in the past year 1878 will contrast most favour- 
ably with those of the eight preceding years, especially 
when it is taken into consideration that both the number 
of trains of all descriptions, and the number of passengers 
have largely increased.” This sounds very well. We 
turn to the page containing the figures which might be 
supposed to support Mr. Calcraft’s statement, and find 
that they hardly substantiate it. On the contrary 
the proportion of passengers killed to those carried 
was, in 1878, one in 23,540,000, while in 1877 the propor- 
tion was one in 50,144,876. That is to say, in round 
numbers twice as many were killed in 1878 as in 1877. 
Again, in 1877 there was one person injured for 830,713 
carried, but in 1878 the proportion was one in 481,600. 
This refers to accidents resulting from causes beyond the 
control of the passengers. It thus appears that there 
is no such steady if gradual decrease in the number of 
dangerous and fatal accidents as Mr. Calcraft seems to 
think. Indeed, in the very first page of the report he 
writes, “Thus the proportion of passengers returned as 
killed from causes beyond their own control during 1878 
shows a large increase when compared with that of the 
year 1877.” This passage, and that which we previously 
quoted, apparently flatly contradict each other. We have 
taken no small pains to endeavour to reconcile the dis- 
crepancy, and it seems that Mr. Calcraft arrives at his 
conclusions in the following way:--He has grouped 
certain years since 1847 in fours, and struck an average 
of the numbers killed and the number of journeys for 
each group, and he compares the figures for 1878 with 
those of the last two groups of four years each. Thus 
in 1870-73 the number of passengers killed was 142 or 
one in 11,196,570; and in 1874-77 the killed numbered 
152, or one in 13,650,000. If we take round numbers, 
then in 1847-49 the proportion of killed was one in five 
millions; in 1856-59 it was one in nine millions; in 1866- 
1869 it was one in thirteen millions; in 1870-73, one in 
eleven millions; in 1874-77 one 13,650,000; and in 1878 
one in 23,540,000. It will be seen that large gaps are left 
in these statistics ; thus nothing is said of the yeas inter- 
vening between 1859 and 1866, and we fear it must be 
conceded that the data supplied are by no means so 
reassuring as the report would have us believe. The 
truth is that when a year elapses without the recurrence 
of a really severe accident, then that- year will compare 
very favourably with any year or group of years in which 
such an accident has occurred. But itmust be remembered 
that accidents like that of Abbots Ripton do not take 
place every year, but only recur at comparatively long 
intervals ; and because in any one year nothing specially 
disastrous has taken place, it does not follow that a com- 
parison of that year with others proves to demonstration 
that railway travelling becomes continually more and 
more safe. To a certain extent, however, it seems to be 
a fact that railway travelling really is safer now than 1t 
ever was before. But the figures before us should not be 
regarded with too much complacency. 

Turning to the classification of railway accidents and 
the number taking place in each class, we find that in 
1878 the number of collisions was comparatively 
small, amounting to 53 per cent., or 49 per cent. of the 
whole number of accidents to trains. There were besides 
a few collisions which took place at facing points or on 
inclines. This seems to denote that the block system is 
really acting efficiently to prevent trains from running into 
each other. But it says little for the merits of that 
system that so many collisions were permitted to occur. 

urning to the analyses of such casualties and their 
causes, we find that in nine cases they were due to 
negligence on the part of officials; in two instances the 
telegraph worked badly, and in three the signal or point 
arrangements were not quite what they should be. The 
block system after all depends for its successful opera- 
tion on the vigilance of drivers and guards, and of signal- 
men. If either fail in their duty, then it is not in the 
block system to prevent collisions. By some persons it 
is supposed that when the block system has been applied 
throughout the whole length of a line all has been done 
that can be done to insure safety. But in truth the pro- 
viding of the mechanism of the system is but half the 
work ; and unless special precautions are taken to select 
competent men to use that mechanism, it must sooner or 
later fail to satisfy the expectations of those who antici- 
pate that it will confer safety. A large number of 
passengers was killed and injured last year by collisions, 
all of which happened at junctions, just the places 
where it is to be supposed the block system ought 
to be worked in perfection. As many as thirteen 
deaths from this cause were brought about by a single 
accident, that on the Taff Vale Railway at the Rhondda 
branch junction. No fewer than 93 persons were injured 
at the same time. The accident was caused by 
the mistake of a signalman, the traffic being worked 
at the time on the wrong line of railway. The circum- 
stance very forcibly illustrates what we have said above 
concerning single severe accidents giving high averages, 
Thus if this catastrophe had not occurred, inn in 1878 








the whole number of deaths would have been reduced to 
eleven only, or the smallest number on record, we think, 
since 1856. Mr. Calcraft would in that case have 
been jubilant indeed. Thus it will be seen that 
a single mistake on the part of a signalman may 
in one moment upset all the conclusions which it 
is possible to draw from figures, and leave us with the 
sorry conclusion that railway travelling is no safer now 
than it was twenty or a dozen years ago. When we 
come to examine the report closely, however, we find 
that there is really some road: for congratulating 
the railway companies. utting the question of 
deaths and injuries on one side altogether, it seems 
that there is a sensible diminution being wrought in 
the number of accidents. Many of our readers know 
that accidents, comparatively trivial in their results, 
occur very frequently on our railway system, and thot 
about these accidents the general public hear nothing 
whatever. Thus, a collision takes place on a branch line 
between a train and alight eugine ; two persons are 
slightly bruised and an engine buffer is knocked off. No 
one is much the worse, and a couple of ten pound notes 
judiciously applied heal the bruises. Now any such 
accident might easily have been a serious catastrophe. 
In all railway travelling there is an element of danger; 
the risk varies continually in magnitude, now becoming 
great as a train rushes at speed through a crowded yard, 
anon falling to a minimum as it runs through a long 
stretch of open country. Now and then accidents very 
nearly happen; the risk at such times is very great 
indeed, and itisevident that the less often such extreme risks 
are incurred the safer must railway travelling be deemed. 
As we have said, the risk is not far froma maximum when 
whatis known asa little accident actually occurs; and as all 
the elements of a great catastrophe are usually available 
wheneven the most trifling collision, let us say, takes place, 
it is highly satisfactory to learn that the frequency of 
recurrence of little accidents seems to be diminishing. 
Thus, although 1878 compares unfavourably with the 
preceding year in the matter of deaths and injuries, yet 
as regards the whole number of casualties it comes out 
of a comparison pretty well, the diminutionin the number 
of Board of Trade inquiries, as compared with the pre- 
ceding eight years, being very promising. Thus, whilst 
the numbers of investigated accidents were respectively 
131 for 1870, 171 for 1871, 246 for 1872, 247 for 1873, 168 
for 1874, 164 for 1875, 150 for 1876, 155 for 1877, and 117 
for 1878, the numbers of passengers killed in those acci- 
dents varied during the same years from 66 for 1870, to 
12 for 1871, 21 for 1872, 43 for 1873, 80 for 1874, 19 for 
1875, 35 for 1876, 16 for 1877, and 30 for 1878 ; and the 
numbers of passengers and others, exclusive of servants, 
injured by these accidents were, for the several years, 
1084, 821, 1183, 1379, 1373, 1043, 1101, 563, and 992. 

Statistics make dry reading, and we have avoided the 
reproduction of figures here as much as possible ; but 
in another page our readers who are interested sufficiently 
on the subject will find much worth careful perusal. We 
preferred to deal here with facts rather than with figures, 
rand if it can be shown that‘aS a resulfef an enormous 
outlay on improved signalling appliances, railway travel- 
ling is really becoming safer day by day, then we have a 
very important fact indeed to deal with. It will be held 
by many, however, that the block system, and the 
improved construction of signals and points, is not to 
get allthecredit for any improvement that has taken place, 
but that much is due to the extending use of continuous 
brakes. It is quite true that the block system is not yet 
fully adopted, nor is it likely that it will be for many 
years to come; but even if it were at work to- 
morrow all over the railway system of the United King- 
dom, it is certain that many accidents would con- 
tinue to take place. The system has never yet secured 
absolute immunity from collisions, and it never will. 
The same thing may perhaps be said of continuous 
brakes. But it does qour to be highly probable 
that the block system, backed up by continuous brakes, 
would together secure the greatest ible Spe of 
safety on crowded lines; and, furthermore, that in 
extensive districts the continuous brake may be regarded 
as a cheap and quite satisfactory substitute for the block 
system. Indeed, it is held now by many railway men 
that any train fitted with a good continuous brake is 
safer running on a line not worked on the block system 
than it would be without the brake and worked on the 
absolute block system. Mr. Calcraft speaks out very 
strongly on this subject. Of twenty-six accidents, causing 
the death of five persons, and injuries to 307 passengers 
and twenty-two servants of companies, it was reported 
that had the trains been fitted with good con- 
tinuous brakes in the hands of the driver the 
consequences might have been altogether prevented 
or in some degree mitigated. The statement is highly 
suggestive. It is worth notice that hitherto the action 
of the Board of Trade has been confined almost entirely 
to insisting on proper signal arrangements being provided, 
and suitable ear for locking and interlocking points 
and signals. e are pleased to see that for some time 
past the officers of the Board have spoken as strongly 
concerning continuous brakes. Earl De la Warr has 
given notice that he will next session ask permission to 
introduce a bill to make the use of continuous brakes on 
all passenger trainscompulsory. Itis to be hoped'that he 
will be so far met by railway companies that he will 
not be called upon to take any action in the matter. 
The next generation will wonder that trains were ever 
run without continuous brakes. Why should our children 
be better off in this respect than ourselves ? 


THE COLLISION ON THE THAMES. 


On the evening of the 3rd of September, 1878, the 
Princess Alice, Thames saloon steamer, was run into 


and broken in two by the screw ship Bywell Castle. It 
is probable that the precise number of lives lost as a 
consequence of this collision, has never been ascertained. 
The number was enormous; great encugh, indeed, to 
place the horror of the catastrophe far beyond all other 
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horrors attending the sinking of ships in ariver. Onthe 
13th of September, commenting on the collision, and 
endeavouring to draw from it the lessons which it might 
be made to teach, we wrote thus :—‘“ Let us suppose 
that the Princess Alice, instead of being long, shallow, 
and weak, had been short and strong. When she was 
run into water would have found its way at once into her 
centre compartment, but the two end compartments 
would have kept her afloat, at all events for a short 
time, and the Bywell Castle could have pushed her ashore 
in five minutes in a place where her high saloon would 
have been above the level of the water. It is possible 
that under such circumstances not a single life would 
have been lost. If left to herself she would have drifted 
ashore in a little while with a similar result. Much has 
been said of late about the danger of navigating the 
Thames. It must not be forgotten that if the danger is 
great, there are at the same time means of escape un- 
known in the open sea. If a stricken ship can be kept 
afloat ten minutes there need be no loss of life in the 
lower reaches of the river at all events.” The accuracy 
of these propositions has just been demonstrated with 
remarkable force. On the evening of Wednesday, the 
13th inst., the Aberdeen screw ship City of London was 
run into by the steamship Vesta, and cut down far 
below the water’s edge. She was struck a little forward 
of midships on the port side between the bridge and 
the aot The water poured in through a great 
breach, and the engine-room filled so rapidly that 
the engineers and firemen barely escaped with their 
lives. But in less than five minutes the ship had drifted 
ashore, and took the ground with her decks well out of the 
water. She was, it is stated, crowded with passengers ; 
but not a life was lost. If our readers will compare the 
accounts of this collision which have appeared in the 
daily press with the passage we have quoted above, they 
will see that precisely what we said would occur under 
certain conditions, did occur ; and the event proved that 
it is possible to build a steamer which may endure a 
violent collision, and yet float long enough to enable 
those on board her to avail themselves of the extra- 
ordinary facilities for saving life presented by the Thames. 

It may be urged that a comparison can hardly be 
drawn between a sea-going screw steamer and a pleasure 
boat like the Princess Alice. Yet a mere difference in 
dimensions does not really affect the case in any way. 
The safety of the City of London was insured by her 
structural completeness, and not by the disparity be- 
tween her size and that of the Princess Alice. An iron 
deck prevented, it is said, the City of London from being 
cut in two. The fact is suggestive. There is nothing to 

reclude river steamers from being fitted with a single 
iron deck, if in that way immunity from bisection can 
be ensured. Such a deck might probably add 20 tons to 
the weight of the ship, if it took the place of a wooden 
deck. This ought not to be regarded as an objection 
of much importance. The Princess Alice, however, 
was not cut in two. She was broken in two by 
her own weight when the support of the middle com- 
partment was withdrawn ; an iron deck would not have 
prevented this, but the addition of perhaps less than 
20 tons of iron properly disposed in her bottom would. 
She was sunk in a very few minutes by a comparatively 
insignificant assault, solely because she was too weak to 
sustain any violence whatever. The City of London was 
beached because she was structurally so strong that she 
did not break in half when her engine-room filled. To 
assert that it is impossible to build a river steamer which 
shall not be able to keep afioat for five or ten minutes 
when her engine-room is filled and a great hole has been 
made in her side, is to assert what is not true. That a 
steamer suitable for the conduct of passenger traffic on 
the Thames would not be precisely like the Princess 
Alice is certain; but it has yet to be proved that the 
Princess Alice was a type of what Thames pleasure 
steamers might best be. The only argument we have 
ever heard adduced in favour of the type is that such 
boats are very light ; but we have never been told what 
eculiar advantage resulted from this absence of weight. 

ad the Princess Alice weighed 50 tons more than she did 
she would have drawn a little more water and been a 
little slower ; but to a vessel employed as she was in the 
lower reaches of the river, a draught of 6in. more or less 
was of no possible importance, nor would those who 
made use of her care one straw whether she steamed 
half a knot slower or faster than she really did. It is 
true that had she been stronger she would also have been 
more costly, but in the long run even this apparent dis- 
advantage would, in all probability, have been outweighed, 
inasmuch as the sums to be expended on the maintenance 
and repair of a strong ship are less than those required 
to keep a weak hull in good order. 

The collision between the Vesta and the City of London 
teaches another important lesson, or rather it strikes home 
very torcibly to the minds of those who are not wilfully 
blind, the fact that, in spite of all the utterances of the 
Board of Trade, nothing has been done effectually to 
prevent collisions occurring on the Thames. It may be, 
that nothing which the Board of Trade could do would 
prevent them. Under the circumstances, it is as well 
that those who own ships plying in the river should be 
prepared for contingencies. Is it certain that any such 

reparation has been enforced by the Board of Trade? 
ion it still grant certificates to passenger steamers which 
are not stronger than was the Princess Alice? Let us 
suppose for a moment that the Vesta had run into certain 
passenger steamers perilously like the Princess Alice, and 
now plying regularly with troops of holiday-making folk, 
and ask ourselves what would have occurred? Would we 
not have had once more to announce another horror as 
great as that of September, 1878? There can be no 
doubt about the matter. Far less violence than that 
which failed to take a single life on board the 
Vesta or the City of London would have sufficed 
to send ashrieking multitude to death in the Thames. 
It is argued that collisions are not likely to take place, 
that the masters of pleasure steamers on the Thames are 





very careful and very experienced. This may well be, 
and yet the pleasure-seeking publicare none the safer. Can 
any one answer for the prudence, skill, and vigilance of 
those who command other ships? The most competent 
man inthe world may lose his ship through default of 
another ; and the excellence of the masters of the Thames 
river steamers can go but half way to secure immunity 
from accident to themselves, their passengers, and their 
crews. We are, as a matter of course, unable to say who 
was to blame for the collision of Wednesday night—that 
is a point which will, we suppose, be settled in due time 
before a proper tribunal; but as far as concerns the main 
point at issue, viz., the fitness of the steamers now plying 
with passengers on the Thames for their intended pur- 
pose, it matters not who was to blame. We have to deal 
with the broad fact that a collision occurred in September, 
1878, which caused the loss of hundreds of lives, while in 
August, 1879, we have a very similar accident taking 
place, and not a life is lost. The reason why being 
that in the first case the ship was dangerously weak, 
and that in the second she was strong to the 
point of securing her floatation until she could be 
run ashore. We assert without hesitation that it is the 
duty of the Board of Trade to refuse certificates to 
all Thames passenger steamers which are not strong 
enough to behave as did the City of London. That such 
steamers can be built for successful use on the Thames 
no one has ever attempted to deny. If the public were 
prudent enough to refuse to use steamers which did not 
comply with the required conditions, such steamers 
oad be forthcoming at once. 

It is a noteworthy fact that within forty-eight hours 
after the City of London was beached in Barking 
Reach she was got afloat again by the officers and 
men of the Thames Conservancy. At high tide 
she lay in about 20ft. water, but divers stopped 
the breach in her side with 4in. planks. Her com- 
partments were pumped out, and on Friday night 
she was moved higher up the beach, and at low water 
her side was made comparatively water-tight. The 
donkey engine started the ship’s pumps, and she was got 
into dock a little after mid-day. To say that this work 
reflected great credit on all concerned is to speak no more 
than the truth. The feat required no small engineering 
skill of a kind for its performance, and the thing was 
done completely and promptly, and therefore well done. 
The contrast between the results of this collision and the 
process of gathering up the fragments of the Princess 
Alice, is very marked. There is no reason to doubt that 
in a very short time the City of London will be made 
as strong and serviceable as ever ; the loss to her owners 
will, therefore, in any case be comparatively small. Even 
as a matter of worldly prudence, totally disregarding the 
value of human life, it seems to be good policy after all, 
to build ships which will not break in halves when they 
are cut down below the water’s level. 





RECENT IRON CO-:. TRACTS, 

THE recent improvement in the demand on England for 
iron manufactures for America has come none too soon to 
relieve the depression which has so long existed, and which, 
to judge from the data afforded by a contract recently entered 
into, has touched a point not previously known within the 
present generation. Mr. Bateman, M. Inst. C.E., as consult- 
ing engineer to the Crown Agents for the Colonies, recently 
obtained tenders from five well-known firms of iron pipe 
manufacturers for the supply of 18,500 tons of main and 
service piping for the water supply of the City of Colombo, in 
the island of Ceylon. The offer of a Glasgow firm of high 
repute was finally accepted, as, although it was not quite as 
low in some of its particulars as certain of the other tenders 
received, it offered contingent advantages in the shape of a 
guaranteed rate of freight out to Ceylon, not proposed by any 
of the other competing firms. The following are some of the 
leading details of the contract entered into by the Crown 
Agents for the Colonies :—The prices of pipes, including 
oiling and coating, vary, for wide sockets, from £3 18s. 9d. 
to £4 9s. Gd. per ton ; and for turned and bored pipes from 
£4 5s. 6d. to £4 14s. 6d. per ton. Special forms are taken at 
rates varying between £4 and £5 per ton in excess of the 
above prices. The diameter of the main pipe will be 20in., 
whilst service and special forms will range from 3in. to 27in. 
in diameter. Altogether, the contract will amount to within 
a few pounds of £80,000, and may be said to have been 
accepted at an average rate throughout of little over £4 6s. 
per ton. It must be borne in mind that this rate, as we have 
before pointed out, includes coating and oiling preparatory to 
shipment, so that excluding that item of cost, the manu- 
facturing price can hardly exceed £4 2s. per ton. Mr. Bate- 
man, we understand, has never, in all his large experience, 
concluded so low a contract; and whilst the colonists of 
Ceylon may be congratulated on obtaining terms which, we 
are informed, will probably save nearly £30,000 on the engi- 
neer’s estimate of the cost of their waterworks, it will be 
patent to all acquainted with the iron trade that such offers 
as these can only have been made for the purpose of keeping 
the manufacturers’ works going until better times arrive. 


IRON VERSUS STEEL RAILS, 

THERE is no reason to doubt that the bad quality of 
enormous quantities of iron rails made in England and 
Wales greatly promoted the manufacture of steel rails 
both here and abroad. There is ground to believe that the 
policy which aided to destroy the iron rail trade is being 
repeated in the United States at all events, with some success, 
It is stated by a correspondent of the 7'imes that, “‘ a reaction 
has lately been going on in the United States in favour of iron 
rails, which the iron trade of South Wales has already begun 
to feel in the shape of some welcome American orders. This 
partly arises from the fact that, though the life of a steel rail 
is longer than that of an iron one, the latter can be converted 
when worn out, and thus commences a new life. But it is 
doubtful, after all, whether, assuming each kind of rail to be 
of the very best, there is so much difference in the wearing 
qualities. An iron rail has been lately exhibited at the 
American Institute of Mining Engineers which was made in 
1870, and has since carried 67,000,000 gross tons of freight, 
carriages and engines. With all this immense strain during 
nine years, the rail was only worn at the top of the head 
for three-sixteenths of an inch. Perhaps, after all, the iron 








age is not so near its extinction as has been prophesied,” It 
is very doubtful if the writer of the foregoing passage ha; 
really hit the truth. Iron rails of the very best quality can 
only be made to last as long as steel rails by giving them a 
form now seldom or never used, and entailing a considerable 
increase in weight. Old steel rails, again, can be converted, if 
not as cheaply and easily as iron rails, at least cheaply and 
easily enough. The true reason why American railway com. 
panies begin once more to regard iron with favour is that the 
steel rails made in America are really very bad. Theyarebrittle, 
and yet soft. Fora long time past the steel works of the 
United States, with a few honourable exceptions, have strained 
every nerve to get out quantity regardless of quality. Already 
it has been found advisable to pay an extra price to England 
for a good article ; and if American steel masters pursue their 
present suicidal policy it is not unlikely that a good demand 
for steel rails may spring up in this country for the United 
States. But English ironmasters must be careful to supply 
only me geese ng good rails, or they will kill in a moment the 
demand which is only just beginning to breathe. 


THE PANAMA CANAL, 

Tuar it is not sufficient to show that a big scheme is 
practically possible from an engineer's point of view, is shown 
by the disappointment which M. Ferdinand de Lesseps has 
experienced in his endeavours to form acompany to carry out 
the Panama Canal project. That most poe will sympathise 
with him in the disappointment may be granted ; but on the 
other hand it must be remembered that the vastness of the 
necessary capital was often pointed to before subscriptions 
were invited, as in itself almost sufficient ground for refusal 
on the part of capitalists to become shareholders. We gave 
some reasons for believing that little success would follow the 
attempt to carry out this scheme by a private company in our 
impressions of the 6th of June last, and subsequent events 
have supported our views. Not only does M. de Lesseps find 
that subscriptions do not come in from abroad, but that even 
the French capitalists, whose faith in him is almost boundless, 
are not disposed to let their faith take the place of their 
reason in this matter. The success of the Suez Canal is often 
quoted as indicative of what may be done in spite of great 
opposition and incredulity; but the objections which were raised 
to that scheme were not exactly of the same order as those 
which meet the Panama project; and while English capitalists 
would probably now subscribe towards sixteen millions for a 
Suez Canal if one had to be made, they see strong reasons for 
refraining from emptying their purses into a coffer of 48 or 50 
millions fora work which may take ten or more years to carry out. 
They see also that the American opposition to the scheme is not 
to be taken for nothing, and that a very strong feeling in this 
matter in America in favour of the work being carried out by 
their own country, and against the canal, on what may be con- 
sidered American country, being chiefly under the control of 
foreign Governments, might at any time make European 
property in the canal of very doubtful value. The big scheme 
has for very many years fascinated the people of several 
countries, and none more than the Americans; but, keenly 
alive to their own interests, the latter have pretty clear ideas 
as to the probable effective value or otherwise of the canal. 
They can see that a new short road to several countries would 
benefit other countries quite as much as their own, and 
possibly a good deal more. M. de Lesseps understands these 
objections, and is going to America with the object of remov- 
ing them ; but it is to be feared, that although he will be well 
received by the Americans, his advice concerning the canal 
may not be. He may show that the canal would be a paying 
concern when once completed, and if all the world were 
under one master this might be suflicient to get the capital 
to do it with; but there are many masters, and their interests 
are not all exactly the same. 


ACCIDENTS TO AGRICULTURAL MACHINERY. 

Mr. JENKINS, secretary to the Royal Agricultural Society, 
has issued a circular ‘‘ which has been sent to each exhibitor 
of agricultural machinery worked by steam power at the 
recent International Agricultural Exhibition.” The circular 
runs thus: “I am instructed by the Council of the Royal 
Agricultural Society of England to invite you to send for 
exhibition at Carlisle next July, any instructive examples or 
specimens of agricultural engines or machines, and parts 
thereof, damaged through the negligence of the men in 
charge, which may have come under your notice. Any infor- 
mation, also, which you may be able to furnish in reference 
to the circumstances under which the damage was done in 
each case, will be most desirable. These specimens will be 
exhibited in a spgcial shed in the showyard at Carlisle, for the 
purpose of illustrating the damage which may be produced by 
careless or uninstructed persons ; the great loss caused, parti- 
cularly the danger to human life; and also to indicate the 
direction in which improvements may be made in the manage- 
ment of such machinery. I shall be glad to know not later 
than March 3lst whether you propose to send any specimens 
of damaged machinery for exhibition, and, in the event of 
your electing to do so, I shall be obliged by your supplying 
me with a list. It will be necessary to forward the specimens 
so that they may reach Carlisle not later than the 15th of 
June next year.” It may save trouble if we offer a few 
words of explanation concerning this circular. At first sight 
it appears to be a request made to those—and they were many 
—who had valuable machinery injured in getting it into or out 
of the sea of mud at Kilburn, to submit the damaged articles 
for inspection at Carlisle, with what object we could not tell, 
unless to show the world at large how much agricultural 
engineers will suffer at the hands of the Royal Agricultural 
Society in the endeavour to bring their productions before 
the public. What motive the Royal Agricultural Society had 
for moving in the matter, and glorying in its own shame, 
we could not make out. Lest others should fall into our 
mistake, we venture to explain that Mr. Aveling showed at 
Kilburn certain fire-box crowns which had been burned by 
the neglect of the engine drivers ; and as such burnings take 
place every day, we have no doubt that a very interesting 
collection of, shall we say, casualties, may be got together at 
Carlisle. The idea is an outcome and a development of 
that which induced Mr. Aveling to send the furnace crowns 
to Kilburn, and it is a good idea, and we hope that engineers 
and others will act upon it, and comply with Mr. Jenkins 
wishes very fully. 








Tue BELLEIsLe, formerly the Memdouhiye, after twelve 
months’ trial, is reported singularly unfit for Coastguard duty. 
As she carries no yards or rigging of any kind, and is only armed 
with four 25-ton guns, there are no means of efficiently drilling 
the Coastguard men in their multifarious duties at sea, She 
rolls terribly with the slightest breeze, and her guns are unwork- 
able through her battery Teng submerged. 


Ava, 22, 1879, “Aan 
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LITERATURE, 


Minutes of Proceedings of the Institution of Civil Engineers. 
Session 1878-79. Part II. Vol. LVI. Edited by James 
Forrest. 

TyEseE volumes do not ae in interest to those which 

have preceded them, although some of the papers, or the 

discussions thereon, might with advantage have been 
abridged. The first paper, on “ Railway Work in Japan,” 
contains but little of interest or instruction to the engi- 
neer beyond the fact that the total length of railways 
yet opened in that country is under 67 miles, that nearly 

143 miles have been mapped and levelled, and that 

455 miles have had their general alignment decided upon, 

but surveys and estimates not yet made. The gauge, so 

far as it is given, appears to be 3ft. Gin. for all the 
lines. The next paper, “On the best Method 
of Railway Construction for the Development of 

New Countries, as Illustrated by the Railway Systems 

of South Australia,” falls very far short of ful- 

filling its title. From a somewhat prolix description 
of the lines which have been made, we can gather no 
eneral principles indicating the construction best calcu- 

fated for the development of new countries, and the only 
generalisations derivable from the author’s views are 
that he strongly objects to any break of gauge, and 
deploringly anticipates the consequences which must 
inevitably, and before long, follow upon the junctions of 
the railways which will connect the three Australian 
capitals, and all of which are upon different gauges. 
He gives his adhesion and recommendation to the 
4ft. 84in. gauge as the best possible for all Aus- 
tralian lines. In railway making, whoever is first in 
the field, has the best of the battle, and whether 
the gauge fixed upon be good or bad, it becomes 
in poor countries at least, and with limited traffic, irre- 
versible, when once fixed. Nowhere but in England, or 
possibly some parts of the United States, would it have been 
pecuniarily possible to have undone the evils produced 
in the system of railways in the south-west of England 
by the gigantic 7ft. gauge of Brunel. The career 
of the Stephenson family owed much to mere good 
fortune, and it would be a curious example of the 
fickle goddess’s continuing her favours posthumously 
if the 4ft. 8hin. gauge fixed upon by the elder George 
Stephenson in the most empiric, not to say haphazard, 
way, should ultimately become, as may be inferred 
from Mr. Patterson’s views, the dominant gauge of 
the railways of the Southern Hemisphere. The so-called 
discussion on Mr. Patterson’s paper, in which nearly every 
one of note present in the Institution took part, presents 
but too prominently that prattle which too much and 
too often characterises these so-called discussions. It 
requires more firmness and courage, as well as 
more self-consciousness of real knowledge, than has 
of late years been possessed by those presiding over 
the discussions at the Institution, to check irrelevant 
speeches, and keep all present to the point. There are 
forty-seven pages pecupied with this discussion, which 
nowhere contains anything very new or important, and 
which in some places reminds one of the way in which 
a member now long deceased used to plunge into dis- 
cussion, —“ [ have nothing to say, sir, but as I find my- 
self upon my legs, I may remark,” ete. In the volumes 
of minutes, which under recent and present management 
have really become a permanent and valuable part of 
current engineering literature, it would be well either 
to omit these discussions altogether, or to weed them 
of everything not of ascertained value and of scientific 
or practical importance. 

The two following papers, the first descriptive of “The 
Geelong Water Supply, Victoria, Australia,’ by Mr. E. 
Dobson, and on “The Sandhurst Water Supply, Victoria,” 
by Mr. Joseph Brady, M. Inst. C.E., contain.much that is 
both interesting and instructive to the professional 
reader. The most noteworthy matter connected with 
these water supplies is to be found in the discussion 
upon both these papers, in which Mr. W. Clark, who at 
p. 152 et seg. has given a brief but clear account of his 
own connection with the waterworks which now supply 
Sydney, a city of nearly 170,000 inhabitants, with water. 
The circumstances of thissupply, collected froma gathering 
ground consisting to a great depth wholly of pure inco- 
herent blown sand, and impounded in reservoirs, the 
embankments of which are formed entirely of similar 
material, involve facts of so much novelty and interest 
that we do not hesitate to transcribe Mr. Clark’s descrip- 
tion, as reported in the discussion just referred to. Mr. 
Clark was appointed to proceed to New South Wales 
and to report upon its water supply, and he says, p. 153 :— 

The first supply for Sydney was obtained from a large area 
known as the Botany and Lachlan swamps. It was intersected 
by creeks ; and a person who had an eye for levels discovered 
that, by intercepting one of these creeks, and making a tunnel to 
the city, he might supply Sydney with water. The work was 
carried out by convict labour, in the face of a great deal of 
opposition, and at no great expense. This tunnel, or heading, as 
executed, remained to the present day, and was known as Busby’s 
Bore. It supplied the city with 1,000,000 gallons a day, and had 
been used ever since. However, twelve or fourteen years ago the 
supply was found to be inadequate, and then it was attempted to 
obtain more water from the same area by a further extension of 
the works. The creeks were intercepted in various places by five 
or six dams made entirely of fine sand. The water was thus 
impounded into reservoirs to the depth of from 10ft. to 17ft., and 
the outlet in all cases was a siaigle iron pipe laid through the 
body of the sandbank with a sluice cock to allow the water to 
escape on the other side. The water passed freely, not only 
through the seat of the bank, but in some instances even through 
the bank itself. When this happened, to strengthen the 
embankment, a little more sand was placed on the outer 
slope, thereby increasing the friction, so that the water 
should be restrained within the limit of velocity which 
would be unable to move the particles of sand. Under these 
circumstances the dams had stood very well. The waste weirs 
were also of sand. ‘These had occasionally failed; but the failure 
appeared to be due rather to want of width and the use of timber 
in the ‘construction, which proved to be a source of weakness. 
They had been enlarged, and the works now stood. exceeding] 
well, . Towards the outlet of the creek to Botany Bay, a taoneh 





prevented its escape into the Bay, and here the pumping 
engines had been placed which forced the water into the 
city. Thus, this area of sand, which was nearly six miles 
in extent, became at once a gathering ground, a storage 
reservoir and a filter, for which it was especially adapted. Ina 
paper by Mr. Greaves, M. Inst. C.E., read before the Institution 
in 1876, the author showed that the percolation through ordinary 
soil, as compared with sand, was only about one-third, whereas, 
the evaporation from a surface of ordinary soil was four times 
that from a surface of sand. Under these circumstances the 
sand, as it were, seized even a small quantity of rain and secured 
it, and the six square miles of sand would be equal to an area of 
eighteen square miles of ordinary soil. Moreover, sand had been 
found by experiment to contain when saturated from two- 
sevenths to one-half of its volume of water. Under these cir- 
cumstances an enormous quantity of water was stored in the 
sand. From August, 1875, to April, 1876, a drought occurred, 
during which only 9in. or 10in. of rain fell, and that was in such 
light showers that a very small quantity could be supposed to be 
added to the storage; but, notwithstanding this, the works went 
on supplying the city with water long after the reservoirs, to the 
extent of their cubic capacity, would have been pumped dry. 
The fact was, that the water was drawn from the sand as its 
surface became lowered within the reservoirs. 


From the rapidly increasing demand for water, it has 
been anticipated that the supply from these sand reser- 
voirs will within a few years prove insufficient, and a 
grand project has been decided upon for intercepting the 
rivers Cataract and Nepean for forming a reservoir of 
great extent by an earthen embankment of 80ft. in 
extreme height, and 108 chains in length, whence the 
future supply will be drawn, without, we presume, how 
ever, abandoning the sand reservoirs or existing source 
of supply. In a notice such as we are now engaged 
upon, space is not available for entering upon any discus- 
sion upon the many points of scientific or practical 
interest suggested by these sand reservoirs. So far as our 
knowledge extends, it is the first occasion upon which it 
has been demonstrated, and upon a great scale, that 
sand, every cubic foot of which will admit the perco- 
lation of water through it as freely as a filter 
bed, may yet, by increase of mass, be rendered quite 
as staunch as an equal mass of clay ; and it certainly has 
not, as yet, been previously pointed out that sand pos- 
sesses one striking advantage over stone or dense earth 
as a material for the construction of reservoirs, namely, 
that the sand itself, like an enormous sponge, becomes a 
reservoir for water, which adds largely to the visible 
capacity of the water basin. The physical geologist will 
see some important results which follow in the interpre- 
tation of nature within his own domain from the pre- 
ceding facts, which, we think, must be regarded in the 
light of a discovery. 

The next paper reported, together with the discussion 
thereon, at great yet not completely full length, some 
parts of the discussion being wholly omitted, is by Mr. 
J. A. Longridge, M. Inst. C.E., entitled “On the Con- 
struction of Heavy Ordnance,” but in reality only a 
renewed trotting forth of his well-known proposed wire 
gun. This is the third time that this crotchet has been 
paraded at full and useless length before the Institution, 
and the propriety of devoting eighty-eight pages of the 
minutes to a subject devoid of all real utility is to be 
very much questioned. Nearly twenty years ago, when 
Mr. Longridge’s wire gun was first brought forward, the 
objections urged against it did not impugn the possibility 
of constructing a coiled wire gun that, as regards circum- 
ferential strains, should nearly fulfil theory. What 
was urged, and is still to be urged as much as ever, was 
that in a constructive sense the project was incapable of 
being practically realised ; and after it had been three 
times before the Institution, and always with the same 
indefinite results, we shall not waste space here by 
proving the several points in which Mr. Longridge’s wire 
gun is an unrealisable project, a gun which, if made, would 
soon become irremediably damaged, as must every con- 
struction in which the failure of any one part becomes 
the failure of the whole. The discussion upon this 
paper forcibly illustrates the inutility of that random 
speech-making upon subjects of such difficulty and deli- 
cacy as the construction of modern ordnance which is 
dignified by the title of discussion at the Institution. 
The appetite for talk is often prodigiously in excess of 
the real knowledge of the speaker, whose discursiveness 


is increased by the want of any efficient and continual’ 


guidance as to what may usefully be discussed and what 
is irrelevant. A further hindrance to arriving at any 
valuable and trustworthy issue to these debates exists in 
the fact that in so many instances personal prejudices, 
interests, and animosities inevitably and insensibly mix 
themselves up with what is supposed to be purely science 
applied in practice. It would not be difficult to point 
out in this particular discussion how the partisanship for 
rival systems of construction and centres of manufacture 
mixes itself up with many of the remarks made. 


The abstracts of papers which follow excerpts from 
foreign transactions and journals constitute a rich and 
varied collection filling nearly 100 pages. From the 
length at which we have noticed some of the previous 
parts of the volume, any prolonged notices of these 
extracted papers is precluded—a matter the more to be 
regretted, because no single paper in the whole collection 
can be said to be unimportant or injudiciously selected. 
Still, by a word or two, we may draw the reader’s special 
attention to a few of the more noteworthy of these 
extracts. M.Cendre’s description of the Claix Bridge over 
the Drac, within a few miles of Grenoble, gives account 
of the bold, in some respects peculiar and successful, 
construction of a single stone arch of rubble masonry, 
set in Vicat’s cement mixed with mortar, of 170ft. span, 
with a rise of 24;ft. springing from rock abutments, the 
thickness of the arch being divided into two superposed 
rings, both of which were closed, not at the crown only, 
as usual, but in five different places. The depression, 
after removal of the centering, was small. The engineer 
engaged in bridge-building may gather many suggestions 
of practical value from this account. The description 

iven of the test-loading, after completion of the immense 
Iron viaduct of the Alto Douro Railway, will be interest- 





had been filled with puddle, which arrested the water and 


ing to the readers of Tur ENGINEER, in the pages of 





which a very full account of this vast structure has been 
published, with illustrations. 

M. de Lesseps’ paper on “The Currents Produced by 
the Wind in the Suez Canal,” is valuable if alone as an 
irrefragable contradiction to the late Robert Stephenson’s 
unwise dogma that the Canal, if ever constructed, would 
be only a stagnant ditch to be rapidly filled up by blown 
sand. The account given of the important effects pro- 
duced upon the malarious climate of certain parts of the 
South Austrian Railway, by filling up ditches and 
swampy places by the ashes of the lignite burnt as fuel 
on the line, of fe a vast and inconvenient accumula- 
tion had accrued, deserves to be read with deep attention 
by the sanitary engineers, the hints accidentally obtained 
lead to very wide and highly important applications. 

M. Boissay’s paper on “The Results of Irrigation, 
Drainage, and Replanting of Desert Land, in the Plain 
of Toulouse, and other parts of France” suitably follows 
the last paper. We have then a good account of the 
sewerage system of Liége, which presents all the best 
features of the most recent and advanced sewerage engi- 
neering. We shall proceed ere long to notice the matter 
contained in the following volume—No. 57, the length to 
which this present notice has extended necessitating its 
postponement. 











THE BRITISH ASSOCIATION AT SHEFFIELD. 
(From our own Correspondent.) 
Tuurspay, August 21st, 1879. 

Last night, at the opening meeting of the British Associa- 
tion, Mr. David Ward, the Mayor of Sheffield, welcomed the 
Association to the town, and at the close of a brief speech 
announced that Prince Leopold was about to visit Sheffield. 
Mr. William Spottiswoode then resigned the office of President, 
and introduced his successor, Dr. Allman, F.R.S., of whose 
researches in relation to the lives of the lower animal and 
vegetable organisms he spoke highly. He added that in a 
short time the past President would be but a mathematical 
abstraction, whilst the new President would be before them in 
the plenitude of animal and vegetable life. 

Dr. Allman then proceeded to read his address, and intro- 
duced the new practice of taking certain portions as read. 
He thus shortened it considerably, and rendered it better 
adapted to the requirements of a mixed body of listeners. 
The presidential addresses will usually bear reading better 
than speaking; they are too weighty to be assimilated in a short 
time by unprepared minds. Dr. Allman’s announcement that 
he would thus shorten his address was received with applause. 
He most enlisted the attention of the listeners when he told 
how some large white blood corpuscles occasionally swallow 
small red ones, and how plants may, like animals, be sent to 
sleep by anesthetics; how ether will destroy the sensitive- 
ness to touch of a sensitive plant, and suspend the power of 
germination of the seeds of cress. 

Mr. Mark Firth proposed a vote of thanks to Dr. Aliman. 
This was seconded by Professor Huxley, who was warmly 
received by the meeting, but who confined himself to making 
a personal explanation. The Mayor then desired the listeners 
to bring opera glasses to the forthcoming lecture by Mr. 
Crookes, in order that they might see some of the minuter 
experiments which he would be unable to project upon the 
screen, after which the proceedings came toa close at a quarter 
to ten o’clock. A brief opening meeting like this is unpre- 
cedented in the annals of the Association, and the improve- 
ment was entirely due to the reading of a portion only of the 
weighty presidential address. 

To-day (Thursday), the various sections met and work 
began generally in the geographical section, Mr. Clements 
Markham, C.B., the president, put forth the claims of 
geography to the position of a science, and there are not a 
few captious critics who question its claims to take rank as 
a branch of scientific knowledge. Mr. Markham defined 
geography to be ‘‘a knowledge of the earth as it is, and of the 
changes that have taken place in its surface during historical 
times.” He added that these changes explained to us the laws 
according to which similar changes are taking place around 
us. He stated that the first work of geography was to 
measure the parts of the earth and the sea, to ascertain 
the relative positions of all places on the surface of the globe, 
and to delineate the various features of that surface. He argued 
that several of the other sciences depended upon geography for 
accurate measurements of the earth, and added that by far 
the largest portion of the earth’s surface is inadequately sur- 
veyed, whilst a smaller, though far from inconsiderable part is 
entirely unknown. He continued, that in the division of 
labour the geodesist produces the accurate large scale maps 
which are necessary in thickly populated countries; the topo- 
graphical surveyor furnishes less exact maps of more thinly 
peopled and less civilised regions, while the trained explorer 
forces his way into the unknown parts of the earth. Mr. 
Clements Markham added that from the labours of these 
three classes of workers we, in this generation, and our 
descendants for many generations to come, must be content to 
derive our knowledge, but in the fulness of time the whole 
earth will be measured and delineated as Hallamshire is now. It 
is to the furthering of this great work that the geographers of 
each age devote their energies, and its advancement will 
increase in rapidity, because, as men become better instructed, 
there will be more geographers. The construction of large 
scale maps, on rigorously accurate principles, has as yet made 
inconsiderable progress. It is only in the countries of Europe, 
in India, and some of our colonies, and in the United States, 
that it has been commenced. But it is very far from being 
completed anywhere, and the people of Sheffield have had 
this fact brought home to them within the last last year, for 
the memoir on ‘‘The Yorkshire Coal-field,” published by the 
Geological Survey in 1878, was obliged to stop short with the 
limits of the county, an artificial and inconvenient line which 
leaves the southern portion of the field entirely undescribed, 
because the 6in. survey had not yet been extended over 
Nottinghamshire and Derbyshire. This circumstance strikes 
me in two ways. It reminds me that geographical work is 
far from being completed even in the most populous and 
civilised parts of our own country; and it also brings the 
fact home to us that the progress of other sciences is depen- 
dent upon the advance of geography. 








Russtan Nava ExpertMents.—Admiral Foret the designer 
of the celebrated circular ironclads, is engaged in the construc- 
tion of a steamer of novel design for the Russian navy, which 


is expected to attain a speed of 30 knots an hour. A special vote 





of 75,000 roubles has been presented to him for experiments in 
perfecting his plans, 
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DETAILED REPORT OF EXPERIMENTS AT SPEZIA WITH THE 100-TON GUN, 
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Fic. 1.—GENERAL SKETCH OF TARGET AFTER THREE ROUNDS. 





HEREWITH we give a detailed report on the behaviour“and | as above, but of St. Chamond plate, against which are to be | left top late. Struck about Gin. high. The shot broke up. 
effect produced by projectiles recently fired from the 100-ton tried one or two of the projectiles, which prove most efficient Piece a has the penetration impression of the point of projec- 
gun at Spczia against steel targets of increased thickness. In against the Terrenoire plates. This target has the additional tile. The backing plate framing cracked, much distorted, and 
our article of July 1lth we spoke of the steel plates as strength of brackets on every side of the plate. The pro- parts broken, but nothing passed through. The front casing 
reported 26in. thick, whereas the actual thickness now appears | jectiles provided for experiment were as follows :— 
to be 274in. behind a front plate of iron lin. thick. This - ——-————_— — — 




















slight difference in no way affects the remarks made in our aiaital Weight, ai 
article as to the resistance offered by the steel to penetration umber | Name or place | =) 0S:. | interna! | Head. |Lengths| 
roi . " on each f * j exclusive! capacity. | \etres| Body fotal. 
proper. This will be especially seen when the depth pene- | projectile.)  ™*Ker- | of gas | Litres. etres y: 
trated previous to fracture is noted. : | cheek. 
; ; *Benaa, Sune Sind, 1678. 1 Sun Vito | 907  |Not stated | 0°520| 0-610 | 1-130 
Rep rt of experiments against steel plates of 70 centi- 2 . | 90s » | 07520 | 0-610 | 1-130 
metres thick, giving the result of projectiles made at San 3 ~ } 92 0:530 sie 1-140 
yi lswick hi ire< 17 ‘72in. 4 “ 907 - 0°52: “605 1-130 
Vito, at Elswick, and by Whitworth, fired from 1777 : see a —s sS-5 |.eses | o-ane| bits 
M.L. Armstrong gun. 2 tA | 9-6 | 0-515 | 0-660 | 1°175 
1 Armstrong | 9°35 | 07540] 0-575) 1°15 
2 | “a 0 0°555 | 0°56) 17115 
1 Terrenvire hard 
2 Do, harder | 12°3) | (0°525 | 0°540 = 1°065 
3 Do , hardest | 12°71 07555 | 07515 | 1-070 } 
1 Grusson |} 9 12°8 0°545 | 0°645 17190 ms 4 iat ye ah --- 
4 #2 | 942°5 13-2 07555 | 0°635 17190 








| as ei os SO Se Beane) Cost isd =f pee remained in place, but distorted. The fragments a and 

} r Stns ; : were left as shown in this diagram, the dotted lines bein 
- The San Vito projectiles are of cast iron, of the ordinary | the original plate ; c was lying on the ground, and contained 

| form and appearance. A piece of india-rubber, 4in. long, | the penetration point of nose of projectile as indicated in 
| 2hin. wide, ‘2in. thick, was fixed on upper side of projectile by sketch; d d are cracks in the plate a. Piece e was found on 
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two copper screws of about jin. diameter, to act as a wad. 

The Whitworth projectiles are very neatly finished; are of 

compressed steel, with a hard point about 2in. long, and 4in. | 
diameter at the base. The point is fitted so as to hide the 
copper washer, either by the washer being sunk into the body | 
or into the point with an outside covering ring. The washer | 
was never seen, but was evidenced on the surface of the shot | 
after impact. The plug in the rear of the projectile is 7jin. | 
diameter, and projects ‘Sin. The radius of head runs out to | the ground in front of target, and would be about half-a-ton ; 
the point. Terrenoire projectiles are in steel, with turned | c would be about 8 cwt. e depth of penetration was about 

































































































































body but rough head. The makers predict the same behaviour | 36 centimetres—14‘17in. The projectile was completely 
as shown in the Whitworth projectile. Base plug 7in. diame- | broken up, and its manner of fracture having been somewhat 
ter, flush. Grusson projectiles are in cast iron, machined | as indicated in sketch. The point piece a, weighing about 
FRONT ELEVATION body, rough head, small brass base plug. 
TARGET OF TERRENOIRE PLates 70 CENTIMETRES THICK. State of Firing, 23rd June, 1879. 
Material.—A is a space, being a recess formed by frame — a , : | EAT 
irons ; B is steel, 70 centimetres, or 27}in. thick ; C is wood | _, 22 es) S = gz 
and angle iron backing. ; . | 8! Projectile. BE | FE Eh 34. Recoil.| "elock 
The casing structure being in lin. plate, and Shin. x lin.  & ce Be £& Zz Vent. Water ome 
angle irons, the backing about 20in. of oak, and the rear | A tie nt Ree : 
supports as in the targets of 1877. Each steel plate 2°750 | — ® 
| ~. -™ R. in. |atms. atms. Feet. 
9} 250 1475 1°42 | 2880 519°8 
| ANN 1) No.1, | Ib. | tb. ft. in, | tt in, | ad 
, WY -” San Vito 2025 | 551 410 4 8 | 2880 1705°5 
y y \ M4 | 
\ a ot mi aoe = in. Calculated 
we AY o@ 0.1, 958° "465 | 1°42 | 3020 509°5 
+ mn 3 < Whitworth Ib. |? ft. in, 15 | ¢, in, | a ee 
bts Y/ g oad 4 }4 8 aa | 
H}) x 
YY o in. in. | Observed 
Z, < | 3| No.2 | 8845) y |1°450) ysoq | 1°417 | 2925 | 91.5) 520°6 | | 
| a Armstrong Ib. | ~° ft. in. ft. in. | | 
ai 2099 | 49 4 7% | 3049 | ars7-6 | ! 























: | SKETCH oF PoRTION oF TARGET AFTER First Sor, Tar CRACK 
A—Space. B—STEEL. * Silk canvas, without basket or cone. | ON SKETCH 13 ALMOST A TOTAL FRACTURE. 


metres x 1400 x 0°700, weighing 21,130 kilos., or 9ft. x Powder was Fossano progressive of September, October, | 8 lb., and the piece b, about 3 cwt., were both found on the 
4ft. 7in. x 2ft. 3}in., weighing 20°8 tons. The targets were and November, 1878, one-third of each, and 44 grains per und in front of the target. The largest fi ent at the 
marked as above for each late to receive two shots. There | kilo. reech would be about 56 lb. weight, and about one-third to 
was also a reserve target of a single plate of same dimensions | ound 1.—San Vito projectile, aimed at right-hand point of | one-half of the projectile was found lying about, There were 
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holes in the ground where several of the fragments had 
shot in. 


| SKETCH OF BACK OF 
‘| LARGE FRAGMENT @ 











“S&CRACK 


Round 2.—Whitworth projectile, aimed at left-hand point 
of right top plate; struck fair on point aimed at. Projectile 
mee poss 8 orm ts through and found close to back of target. 

he plate was shattered and the pieces chiefly driven laterally 
away. ‘The large right-hand portion of the plate was thrown 
on to the bankside, as at F in general sketch. The left-hand 
portions completely cleared the shelf, driving away the pieces 
of the first plate and the front casing plate of first target 
plate, but leaving its own front casing plate in place. The 
penetration before breaking up had been about 55 centimetres 
(21 °65in.). 










The projectile was jumped up and deformed thus. This 
sketch rather exaggerates the appearance. 
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APPEARANCE OF TARGET AFTER SECOND Snort. 














In this sketch a is the aperture in backing ; }, small frag- 
ment of steel block left on the shelf; c, position of largest 
fragment ; d, lin. vertical divisional plate sheared through at 
shelf level by escape of pieces of steel block. Opening in 
front plate 66 centimetres (26in.) at smallest diameter. 
The edges of this opening thrown 30 centimetres (11-Sin.) 
out, 
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Form or Nose oF WHITworTH PROJECTILE AFTER IMPACT. 


Round 3.—Armstrong projectile aimed at centre of left 
bottom plate. Shot made complete wreck of target. Did not 
pass through, but reduced the whole structure to a state of 
confusion, as shown in general sketch. The intact plate E is 
driven 2ft. forward at top, and 16in. forward at bottom, and 
4ft. to the right. The face of backing of this plate is crushed 
to a curve along its whole length, the centre having been 
driven in 22 centimetres—8‘7in. 


NOT LOOSE CUT 
JOINT DEFORMEU 





ForM OF Provgectiie. 


The shot had struck opposite one of the structural beams. 
Penetration before fracture about 30 centimetres—11‘8in. 
The plate broken into about six pieces, so nearly uniform that 


there was no fragment that could possibly be used again to 
fire at, the largest fragment thus :— 
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The large plug in the base of the projectile was driven in 
about lin. 


= 


BROKEN 
ROUND 
THIS POINT 





The sketch, Fig. 1, A shows the position of first shot (San 
Vito) ; B, position of second shot (Whitworth) ; C, position 
of third shot (Armstrong) ; D, largest fragment after third 
shot; E, dislodged but uninjured plate, not yet fired at; F, 
largest fragment after second shot ; K, largest ts. aga after 
first shot ; G, fragment from third plate; H, hole in outer 
casing at second shot; J, hole in outer casing at third shot ; 
L, fragment after third shot, with impression of shot; M, 
fragment after third shot, with impression of shot; N, frag- 
ment after third shot, with impression of shot; O, fragment 
after first shot, with impression of shot; P, fragment. after 
first shot, with impression of shot; Q, earthwork in steps 
faced with grass sods. 








SCHOOLEY’S PATENT GAS REGULATOR. 


Tue annexed engraving illustrates a gas regulator now 
being introduced into this country from the United States by 
Mr. a H. Haynes, 81, Gracechurch-street. Its construction 
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will be understood at a glance—an inverted bell with a 
water seal, over a perforated pipe, giving motion, as the pres- 
sure varies, to the regulating valve. A special feature in this 
regulator is that the position of the regulating valve is deter- 
mined by the pressure on the delivery side, and not, as in 
others, by the pressure on the inlet side. The regulator is 
extensively used in the United States, the Pennsylvania Rail- 
road Company, for example, employing it largely in its stations, 








MACHINE FOR PLANING ENGINE BED- 
PLATES. 


AmonG modern engineers’ tools, no new departure from 
the older types is ping ae favour than the side planing 
machine ; a machine in which the work is stationary, and the 
tool has power to cut both in horizontal and vertical lines. 
The machine made by Messrs. Joshua Buckton and Co., of 
Leeds, which we illustrate at page 148, is an example of one 
of the very largest and most complete machines in existence 
of this class, The stationary planed base-plate in front of 
the machine measures 51ft. 12ft. The horizontal cut is 
50ft. long. There is not within our knowledge any other 
machine in existence with which so long a cut is obtainable. 
The machine has been made for Messrs. John Fowler and Co., 
of Leeds, their object being to be able to plane all the feet 
under both cylinder and bed frame of the largest horizontal 
engines of the Corliss or other type of framing at one fixing. 
The engine with its feet thus planed perfectly fair with each 
other, is then re-fixed on the bed-plate of the machine, and has 
the valve chest and all other seatings planed without 
shifting, which ensures their being truly in line. To further 
facilitate the accurate eras the work, the bed-plate is 
made with a numberof longitudinalandtransverse grooves ; by 
these grooves the stays of boring bars are fixed, and thus the 
cylinder guide bars and crank shaft bearings of an engine are 
bored on the bed-plate of the machine true with each other, 
and with the planed surfaces. The vertical cut is especially 
useful in planing out the horns for the cap of the crank shaft. 
It is obvious that as well as for winding engines and other 
engine work, the machine is well Rye aoe for dealing with 
steam hammer standards and anvil blocks, plate edges, and 








large i generally. The design is such as not to limit the 
size of the work which may be placed before the tool. The 
vertical travel of the cut is 12ft.; the tool slide has an out- 
ward feed of 18in. e 

Referring again to our illustration, it will be noticed that 
the whole of this large machine is entirely self-contained, so 
that it is not dependent on the stability of any wall or sho 
supports to maintain the accuracy of its adjustment. It is 
also noticeable that in this machine the whole of the self- 
acting and hand motions for belt striking, feeding, and all 
changing of gear are controlled from the position of the 
vertical cross slide, without the attendant moving to the end 
of the machine next the pulleys; and this is an improvement 
on previous practice. One advantage in so large a machine 
where the table is stationary is that, when the full stroke is 
not needed, one piece of work can be planed at one end while 
another piece is being fixed at the other end of the base-plate, 
and at the same time one or two boring bars fixed on the 
machine bed-plate may be in operation upon cylinders and 
guide bars preparatory to their being planed. e whole of 
the motions of the machine are obtained from a high-speed 
square shaft supported on counterweighted bearings, as shown. 
The vertical travel is effected by a screw; the horizontal 
travel by two short screws working into parallel racks, the 
pitch of which is accurately fixed. This is equivalent to 
having two long stationary nuts in which screws travel, and 
is an inversion of the ordinary practice, where the screws are 
the full length working in short travelling nuts. 

As regards details, Fig. 1 shows the position in which the 
tool box is fixed when being used for the vertical cut. Fig. 2 
shows the provision for lubricating the main slide. There isa 
syphon with a lubricator cast on the middle of each slide, and 
at the ends are fixed felt pads as shown. These press upon 
the V, so as to prevent the useless flow of oil from under the 
slide. They also brush away any dust, and smear the V with 
oil before the slide can travel over it. Fig. 3 shows one of the 
swing beariugs, and it will be observed that there is provision 
at A where a twin bearing may be supported. Similar 
provisions are made throughout the machine, so that at any 
time, a second vertical cross slide driven by an independent 
driving shaft, with feed motions, &c., complete, can be added 
to the machine, thus making it equivalent to two machines, 
either cross slide of which can cover the whole area, and 
thus transfer the true alignment of a cut from one end of the 
machine to another. 








LEGAL INTELLIGENCE. 


“THREE YEARS’ PURCHASE SYSTEM” AS 
APPLIED TO MACHINERY. 
Halifax.County Court, August 12th, 1879. 

A CASE of considerable public interest, and of importance to 
engineers especially; was decided in the Halifax County Court 
on the 12th inst., before Mr. J. W. de Longueville Giffard, the 
Judge. ‘The proceedings were in the form of a motion to the 
court on the part of Messrs. John Fowler and Co., of the Steam 
Plough Works, Leeds, for an order directing Mr. J. L. Learoyd, 
the trustee under the liquidation of Messrs. Reside, Cliffe, and 
Thomas, coal merchants and carriers, of Barkisland, near 
Halifax, to hand over to Messrs. Fowler and Co. a traction 
engine which they had supplied to the ‘debtors on a hire and 
purchase agreement. 

The facts were as follows: In 1877 an agreement was entered 
into between the parties by which, in consideration of £514 15s., 
payable by instalments, Messrs. Fowler and Co. agreed to 
permit the hirers to use the engine for eighteen months, and 
at the expiration of that time agreed to sell it to them for a 
further nominal consideration of £10. The agreement was in the 
form which Messrs. Fowler and Co. adopt, and provided amongst 
other things that the engine should be kept in repair by the hirers, 
and that they should always keep upon it a nameplate bearing the 
words, ‘‘John Fowler and Co., owners.” When the eighteen 
months expired a considerable portion of the instalments was in 
arrear ; and at the request of the hirers Messrs. Fowler and Co. 
agreed that they should continue to keep the engine on the 
terms of the agreement so far as they would apply—time being 
given for payment of the instalments in arrear. A few months 
afterwards, while a balance of the instalments still remained in 
arrear, the hirers filed a petition for liquidation of their affairs, 
and a receiver was appointed who took possession of the engine 
as part of their estate, and refused to give it up to Messrs. 
Fowler and Co., who formally demanded it from him as their 
property. A trustee was afterwards appointed, and on his 
refusal to hand over the engine Messrs. Vowler and Co. com- 
menced proceedings. At the hearing of the motion on Tuesday 
it was proved that the traction engine was, at the date when the 
petition was filed, in the hands of the hirers on the terms of the 
agreement, so far as they would apply to an extension beyond the 
pe a a months originally for, and that throughout the 
whole of the time that the engine was in the possession of the hirers, 
and at the date when the petition was filed, there was affixed to 
it the plate bearing the words ‘‘ John Fowler and Co., owners ;” 
and evidence was given by a number of witnesses from various 
parts of the country to the effect that the custom of letting out 
certain kinds of machinery (including traction engines) on the hire 
and purchase system is an established and well-known custem. 
It was contended by the trustee that at the date when the 
pétition was filed, the eighteen months having expired, the 
agreement was at an end; and that the debtors had ceased to be 
in the position of hirers, and had, in fact, become purchasers of 
the engine; and also that whether this were so or not, there was 
no custom of letting out machinery of the description in question 
to people carrying on the same business as the debtors ; and that 
the engine at the date of the petition was in the order and dis- 
position of the debtors as the reputed owners of it, and con- 
sequently passed to the trustee as part of their estate. No 
evidence was called on the part of the trustee. After hearing the 
evidence adduced on behalf of Messrs. Fowler and Co., and the 
arguments of counsel on both sides, his honour made an order 
directing the trustee to return the engine to Messrs. Fowler and 
Co. within a month, or to pay to them the arrears of the instal- 
ments, together with the nominal consideration mentioned in the 
agreement; and to pay the costs of the proceedings. Mr. E. 
‘Tindal Atkinson (instructed by Messrs. Eddison and Eddison, 
Solicitors, Leeds) appeared for Messrs, Fowler and Co.; and Mr. 
T. H. Jordan (instructed by Messrs. Holroyde and Smith, 
Solicitors, Halifax) appeared for the trustee. 





THE 








NavaL ENGINEER APPOINTMENTS.—The following argos 
ments have been made at the Admiralty:— Messrs. J. A. 
Cooke, engineer, to the Crocodile; J. W. Dupen and J. Welch, 
engineers, to the Serapis; and H. H. Meadus, assistant-engineer, 
to the Crocodile. 

Tue Iron anp Srezx Instrrute.—Some of the leading steel 
makers in Germany have, we hear, invited the Enlgish Iron and 
Steel Institute to hold their autumn meeting in 1880 in Dussel- 
dorf on the Rhine. ‘The initiative in the matter has been taken 
by members of the iron and steel trades in that neighbourhood, 
who are members of the Institute. During the autumn an 
important exhibition of arts, sciences, and industry, will beheld in 
Dusseldorf, and excursions to iron and steel works and up the 
Rhine will be arranged, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


*.* Tt has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-offce officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] — 


Grants and Dates of Provisional Protection for Six Months, 


1830. Composine, &c., Secret TeLteorams, H. J. Haddan, Strand, West- 
minster.—A communication from G. Schacher and Co., Paris.—Sth 
May, 1879. 

2 Sewine Macurnes, J. E. Perrachon, Lyon.—5th June, 1879. 

2528. Evastic Wes, J. Molesworth and W. Ward, Preston's Factory, 
Whartf-street, Leicester.—24th June, 1879. 

2592. Covetines, J, G. Tongue, Southampton-buildings, Chancery-lane, 
London.—A communication from W. J. Stevens and W. F. Proctor, 
New York, U.S.—27th June, 1879. 

2738. Frour and Mipp.iines Dressino, &c., MACHIN 
J. Comerford, Rathdrum, Ireland.—5th July, 18 
2827. Looms for Weavine, J. Butterworth, W. Dickinson, and C. Catlow, 

Burnley. 

2334. ConcentRATING Wine, &c., E. Kunkler, Lenzburg, Switzerland.— 
11th July, 1879. 

2886. Sprinc Tre Vans, J. Watling, Lett’s Wharf, Commercial-road, 
Lambeth, London.—16th July, 1879. 

2908. Inontnc, &c., Woven Fasrics, A. B. Furlong, Bernard-street, 
London. 

2910. Capsutes, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from C. Cheswright, Bordeaux, France. 

2912. Borrves and Stoppers, J. Morton, Lindley. 

2914. Woopen Boxes, E. A. Ball, Fenchurch-street, London. 

2916. Carpinc Ed es, G. Ashworth and E. Ashworth, Manchester. 

2918. Cookinec Sroves, W. Warren, Leigh. 

2920. Vevocipepes, J. Turner, Coventry Machinists Company, Coventry, 
and A. Dewey, Holborn Viaduct, London.—l7¢h July, 1879. 

2926. Cuains, W. Deakin, Birmingham. 
928. Reautatinc the Temperature of Water and other Liqum, B. 
Latham, Westminster-chambers, Westminster, and J. T. Way, Russell- 
road, Kensington, London. 

2930. Recorpinc Apparatus for Pianos, &c., E. Schultz, Franziésische 
Strasse, Germany. —A communication from P. A. H. Merguet, Konigs- 
berg, Germany. 

2934. ArRResTING the Descent of the Loap in Lirrinc Appliances, M. 
Selig, Karlstrasse, Berlin.—A communication from O. Stegmeyer, 
Charlottenburg, Germany. 

2936. Ramtway and Tramway Raits, G. Wilby, Sheffield. 

2938. Root-curtinc Macuryes, A. Hughes, Norton Works, Malton. 

2940. Supports and Posts for Ramway Sicnaus, &c., J. 8. Williams, 
Glasgow.—18th July, 1879. 

2944. TreatTinc Hemp &c., A. C. Henderson, Southampton-buildings, 
Holborn, London.—A communication from J. Gruneke, Vienna, and 
R. Blum, Paris. 

2946. WaTEeR-METERS, W. Morgan-Brown, Southampton-t uildings, London. 
—A communication from J. H. Coombs, Boston, U.S. 

2948. UmBretta Fastenincs, W. Wadmore, New Basinghall-street, 
London. 

2950. Bankers’ CoEqueEs, &c., J. Lewis and W. Aston, Birmingham.—19th 
July, 1879. 

2052. Sprir Corrers and Spikes, W. MacLellan and W. C. M‘Naught, 
Glasgow. 

2954. Misctnc Meat, W. Ovens and T. C. Ovens, St. John-street, Clerken- 
well, London. 

2956. Testinc [yrLaMMABLE Liquips, A. Bernstein, Berlin. 

2958. AnminE Buiack, T. Holtiday, Huddersfield.—A communication 
from W. J. 8. Grawitz, Boulevard Henry IV., Paris. 

2960. Cumpressinc, &c., Arr, E. Edwards, Southampton-buildings, 
London.—A communication from E. Reyer, Vienna. 

20962. Jomnts of Pires, A. M. Clark, Chancery-lane, London.—A com- 

munication from L. A. Hermann, Paris. -2lst July, 1879. 
064. Ratmtway Brakes, A. Allen, Cresswell. 
. Batu Firtixes, B. Finch, High Holborn, London. 
. Prorocrapnic Prixtine, J. W. Swan, Newcastle-on-Tyne. 
. Cootine, &c., the Temperature of Arr; J. Bell and J. J. Coleman, 
jlasgow. 
. CHapLets for Movutprse, T. Wilson and J Greaves, Leeds. 
. SurcicaL Appuiance, F. Chapman, Hackney-road, London. 
. Rotary Enoines, &c., 8. C. Davidson, Belfast, Ireland. 
. Vatves, T. Oxley, Manchester. 

FactLitaTinc the WITHDRAWAL of Various Dry Goops or MATERIALS 
from Canisters, &c., H. Howse, Upper Clapton, London, and W. 
Thompson, De Beauvoir Town, London. 

2984. CANCELLING and OBLITERATING Postat and other Stamps, &c., W. 
R. Lake, Southampton-buildings, London.—A communication from 
A. 8. Gear, New York, U.S.—22rd July, 1879. 

2986. Securinc Panes of GLass in Winpow Sasues, &c., J. H. Osborne, 
Plymouth. 

2988. Securrve Forms on Beps of Prixtinc Presses, J. D. Lucas, Balti- 
more, U.8. 

2990. Heatinc Apparatus, J. Hammond, Brayton. 

2 . Pumps, H. Hodgkinson, Wirksworth. 

2924. Lapres’ Dress-HoLpers, &c., T. Walker, Birmingham. 

2998. Lupricators, J. Dewrance and G. H. Wall, Great Dover-street, 
Borough, London. 

3000. Auromatic Brakes, E. D. Barker, Bedford-row, London. 

3002. Composition for Desrroyinc VERMIN, M. Rees, Oystermouth. 

30041. Steam Generators, W. L. Wise, Whitehall-place, Westminster.—A 
communication from A. Gillitzer, Fiinfkirchen, Austro-Hungary. 

3006. Spinninc Fiax, &c., W. R. Lake, Southampton-buildings, London. 
—A communication from the Company Margues Caralt and Co. and M. 
Domingo and P. de Bizy, Paris.—23rd July, 1879. 

3008. Beps and SLEEPING Corts, W. ill, Holybrook House, Reading. 

10. Iron and Ste D. Joseph and R. Joseph, Rockleaze. 

12. AuromaTic LuBRicators, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from J. Patrick, Frankfort-on-the-Maine, 
Germany. 

3014. Rotary Pumps, J. Crawford, Mellish-street, Millwall, London. 

$015. Scissors, J. Foot, Eversholt-street, Camden Town, London. 

8017. Keytess Watcaes, A. M. Clark, Chancery-lane, London.—A com- 
munication from P. Gontard, Cortébert, Switzerland. 

8018. PotaTo-pIcGER, W. Unterilp, Diisseldorf, Germany. 

3019. Srups or Sotrtarres, T. Southgate, Burton-crescent, London. 

3020. Furnaces, H. C. Carver, Lianidloes. 

3021. Propeciine, &c., Venicies, R. A. Oldham, Westminster-chambers, 
Victoria-street, Loudon.—24th July, 1879. 

2022. MusicaL InstRUMENTS, T. Howells, Old Kent-road, London. 

3023. TeLpcrapx Wires, J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from E. Wherler, Philadelphia, U.S. 

024. Lire-nuoy Apparatus, A. W. Shepheard, the Grange, Windermere. 
025. Force Hammers, H. simon, Manchester.—A commupication from 
M. Hasse, Berlin. 

3026. Duwmy Ficvures, J. A. Gillotte, New York. 

3027. VeLocipepes, W. Hillman, Coventry. 

2028. Gie-miLis, H. J. Haddan, Strand, Westminster.—A communication 
from Messrs. Grosselin, Sedan. 

8030. Heatinc and Puppiine Furnaces, A. J. New, Ruddingdon, and 8. 
Thomas, Trowell.—A communication from D. Thomas, St. Louis, 
Missouri. 

3031. Muxtipte Copies of Writineos, &c., W. Arbuthnot, Portland-place, 

London. 

8032. Bicycte Wueets, C. Wicksteed, Kettering. 

8033. Mutes for Sprivxinc, H. Mason, Ashton-under-Lyne. 

3034. Quick WaTER-HEATING APPARATUS, H. E. Cooper, Cambridge-road, 
London. 

3. Paper Baas, H. Planche, Paris. 

3037. Looms for WEavine, J. Byws 


es, W. Comerford and 
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nd C. Bedford,\Birstal, near Leeds. 

3038. TreaTiInc WHEAT, W. yuthampton-buildings, London.—A 
communication from J. Mills, vaukee, \ 

8039. Tramways, J. Dixon, Laurence Pountney-hill, London. 

3040. PenHoLpers and Pew: . Wheeler, Southend. 

3042. Mecuantcat Stoxers, J. Hodgkinson, Southport. 

3045. Bortnc Rock, &c., J. D. Brunton and F. H. J. Trier, Westminster, 
and A. H. Rapp, Paris. 

3046. Gas Stoves, C. Galli and J. Galli, Leeds. —25th July, 1879. 

3047. Printinec in CoLours upon Lypia-RuBBER, &c., W. G. White, South- 
ampton-buildings, London. 

8049. Baker's Ovens, G. W. von Nawrocki, Berlin.—A communication 
from E. W. Dittmann, Leipzig. 

3050. Grixpixc Gratin, &c., E. P. Alexander, Southampton-buildings, 
London.—A communication from A. Millot, Zurich. 

3051. Cuarns and Mou.ps, G. Mould, Sedgley. 

3052. Dentists’ Cuarrs, 8. Pitt, Sutton.—A communication from 8. 8. 

Vhite, Philadelphia, U.S. 
3053. Venetian Buinps, J. Rettie, Hatton-garden, London. 





3054. Exastic Wess for Boots, J. Astill, Leicester. 

8055. CaLENDAR CLocK Movement, J. Merzbach, Holborn-viaduct, London, 
—A communication from E. Junghans and A. Junghans, Scramberg. 

3056. Wasninc Macutnes, R. D. Bennett, Manchester.—26th July, 1879. 

3059. CuemicaL Fire Extincuishers for Suips, A. M. Granger, Water- 
street, Liverpool. 

3063. Composition of Hypraviic Cement, W. Day, Westwood Park, 
Forest Hill, Kent. 
3065. Screw and Lever Presses, T. Wrightson, Stockton-on-Tees, and J. 
H. Ladd, Queen Victoria-street, London 
8067. Sroves and Grates, A. Slater, Bristol. 
3069. ENAMELLING Meta. Castinas, C. Kessele se, Berlin.— 
A communication frum N. Henzel, Prag, and L, Broz, Rokycan, Austro- 
Hungary. 

8071. Rotirnc and CALENDERING Macutnery, W. R. Schiitrmann, Diissel- 
dorf.—28th July, 1879. 

3073. Pen-HoLpers, W. Boggett, Chelsea. 

3077. ApeLyino BisuLpuire of Lime, &c., E. de Pass, Fleet-street, London. 
~—A communication from A. Labarre, Paris. 

3079. Sewine Macuines, S. Pitt, Sutton.—A communication from L. B. 
Miller and P. Diehl, New Jersey.— 29th July, 1879. 

3083. Securine Salts to the Deck, R. A. Ray, Grimsby. 

3085. Recunatine the Execrairc Licut, B. J. B. Mills, Southampton- 
buildings, London.—A communication from F, Million, Cours Morand, 

yons 

3087. Pumprnc Enornes, J. McInnes, Glasgow. 

3089. CLeanine Sarety Lamps, W. Ackroyd, jun., and W. Best, Morley, 
near Leeds. 

3091. Motive-power, G. H. Farrar and J. Wood, Oldham. 

3093. Compounp Drivine Lever, R. C. Ross, Manchester. 

3095. Treatine or Pickitinc Iron P ares, J. H. Rogers, Llanelly.—30th 
July, 1879. 

3103. SHEAF-BINDING, J. Wild, Tetney. 

3105. Dumares for Proriiine, &c., Macnines, A. Muir, Manchester. 

3107. Casks, A. W. Gillman and 8. Spencer, Southwark. 

3109. Squgezinc Macurnes, G. W. von Nawrocki, Berlin.—A communica- 
tion from W. Bernhardt, Fischendorf. 

3111. CoLLEcTING AstEs, CINDERS, &c., J. White, South-crescent-chambers, 
Liverpool. 

3113. CoupLING-BUFFERS, G. Turton, Westminster. 

3117. VeLocipepes, &c., T. D. T. Sparrow, Piccadilly, London.—31st July, 
1879. 

3119, Borr.e Storrers, W. W. Bird, jun., Guernsey. 

3123. Arr-puMpPs, J. G. Oliver, Holsworthy. 

3125. Apstractine CoLour from ANNaATTO, W. McDonnell, Limerick.—1st 
August, 1879. 

»1LLs, T. Jordan, West Bromwich. 
and CENTERING Pires, T. Milburn and C. W. Haydon, 


3133. Puriryine Meat, W. Bennett, Cork. 

3135. Woven and Kyirrep Fasrics or Tissues, F. Fenton, Batley. —2nd 
August, 1879. 

3139. Moitipcte Copyinc Apparatvs, T. 
August, 1879. 

3141. Exrractine Or from Seeps, W. Saunders, Liverpool. 

Woodhead and W. Binns, Bradford. 
R. W. Loch and G. Bird, Leith, 

3147. TusuLar Borers, H. Hargreave, Bradford. 

ae. Bowuneee SockerTeD Pipgs, &c., T. H. Adcock and J. Hassall, Woud- 
ville. 

3151. Sarery Winpow CLEANING CuHatrs, A. M. Clark, Chancery-lane, 
London.—A communication from A. Dormitzer, New York. 

3153. INstruMENT for ENaBLinG Dear Persons to DistincuisH Sounps, W. 
R. Lake, Southampton-buildings, London.—A communication from R. 
8S. Rhodes, Chicago, U.S.—5th August, 1879. 


H. Taylor, Manchester.—4th 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
$224. CLack Vatves, W. R. Lake, Southamptun-buildings, London.—A 
communicaticn from R. N. Pratt, Hartéord, U.8.—1lth August, 1879. 
3229. SewinG with Waxep or Dry Tureaps, 8. W. Wardwell, jun., Pro- 
vidence, U.S.—11th August, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

3178. Grinpina, &c., Rounp MeTAL Bars and Tcses, J, O. Butler and A 
E. H. B. Butler, Kirkstall Forge, Leeds.—11th August, 1876. 

3193. Carp Backs, W. Scholes, Liversedge.—1l2th August, 1876. 

3206. REVOLVING CYLINDER Pistots, Baron T. de Mouncie, Queen Victoria- 
street London.—l4th August, 1876. 
7. PorTtaBLe Bepsteaps, &c., R. Cane, Bernard-street, London.—l7th 

t, 1876. 

5. VeLocipepes, W. R. Lake, Southampton-buildings, London.—19th 
August, 1876. 

3187. Foorsrers, &c., for SprnpLes and Suarrs, F. W. 
Bate, Manchester.—12th August, 1876. 


Follows and J. 
A. M. Clark, Chancery-lane, 
London.—19th August, 1876. 
Printixe Woven and other Faprics, A. M. Clark, Chancery-lane, 
London. —2ad September, 1876 
9. Watcu Pespants, C. Harrold, Birmingham.—23rd August, 1876. 
Forainc Horseshoe Naits, &c., E Brundage, Leeds.—15th 
qust, 1876. 
$253. Rartway Spikes, &c., J. Scattergood, West Bromwich. — 18th 
August, 1876. 
3356. Soritarres, &c., F. Moore, Knowle. - 26th August, 1876. 
3234. VentiLaTinc Steam VessEts and Suips, H. Stott, Greetland.—17th 
August, 1876. 
3315. Evecrric Lieut for Sienaiine, &c., J. H. Johnson, Lincoln's-inn- 
fields, London.—23rd August, 1876. 
3246. Stream Enornes, A. C. Kirk, Glasgow.—18th August, 1876. 
75. Locks and Larcues, H. Glendining, Lowther-street, Carlisle.—2let 
August, 1876. 
Patents on which the Stamp Duty of £100 has been Paid. 
2469. Sreamand Hypravtic Enorngs, &c., W. C. Church, Lombard-street, 
London.—19th August, 1872 
2431. TreatiInc Fisprous Susstances, T. Routledge, Ford Works, near 
Sunderland.—15th August, 1872. 
2456. Loar Sucar, E. T. Hughes Chancery-lane, London.—1l7th August, 


1872. 


Notices of Intention to Proceed with Patents. 

52. Woven Betts, L. A. Groth, Stockholm.—A communication from W. 
Gibson.—22nd March, 1879. 

1415. Looms, C. Geldard, Clithero.—9th April, 1879. 

1439. Dryinc Fierous Supstances, L. Webster, Dewsbury.—1l0th April, 
1879. 

1450. Gas Encryes, R. Hallewell, Blackburn. 

1451. CLeaninc and Separatine Wueat, &c., J. Higginbottom and E, 
Hutchinson, Liverpool. 

1455. Tramways, T. G. Hardie, Leeds.—12th April, 1879. 

1457. Breakrnc Derective Tureaps, A. C. Henderson, Southampton- 
buildings, London.—A communication from C. P. Maillard. 

1458. WarMING and VENTILATING, L. H. Hauber, Munich. 

1459. Seats, R. Metcalf, Northallerton. 

1464. Emprompertne, C. A. Barlow, Manchester.—A communication from 
F. Saurer and Sons. 

1466. Looms, J. Rollinson and J. Senior, Dewsbury. 

1468. Weicuinc Gray, &c., W. Brierley, Halifax.—A communication 
from A. Kaiser.—15th April, 1879. 

1471. Preventinc Horses from Knawinec Mancers, J. Imray, South- 
ampton-buildings, London.—A communication from A. Engsirém. 

1479. Weavine Carpets, J. Lawson, Glasgow, and J. R. Lawson, Newgate- 
street, London. 

1482. Sprinninc Macuinery, J. Tatham, Rochdale. 

1484. Evaporatine Liquips, M. Gill, Gracechurch-street, London.—A 
communication from J. W. Sutton. 

1488. PorTaBLE Hyprav.ic Cranes, C. R. Parkes, Millwall.—16th April, 
1879. 

1493. OsIER-PEELING MacuINERY, J. Barthez, Villeneuve-sur-Bellot, Seine- 
et-Marne. 

1495. Permanent Way, H. J. Haddan, Strand, Westminster.—A com- 
munication from J. B. Mencitre. 

1497. SuppLyinc Water to Boiters, W. Watson, Harrogate. 

1504. Curtnc Topacco, H. A. Bonneville, Piccadilly, London.—A com- 
munication from C. Hornbostel. ; 
1505. Reapinc and Mowino Macuines, A. McGregor, Leigh.—17th April, 
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79. 
1519. Wasuine Yarns, N. Fraser, Arbroath.—18th April, 1879. 

1554. PiRN-wiInpING MACHINERY, 8. Mason, jun., Manchester, and J. Con- 
long, Radcliffe Bridge. : 
1557. Suirts, W. R. Lake, Southampton-buildings, London.—A communi- 

cation from Messrs. Gagnol and Clerc. ? 
1558. Vatve Gear, &., for Enornes, N. P. Burgh, Cornhill, London.— 
19th April, 1879. : ; 
1568. Fire-arMs, &c., H. J. Haddan, Strand, Westminster.—A communi- 
cation from 8. Krnka.—2l1st April, 1879. 
1575. Surracine Latues, H. F. Smith, Salford. 
1582. Fitters, J. Grant, Boston.—22nd April, 1879 ? 
1618. Tix and TERNe Piates, &e., J. R. Turnock, Llanelly.—24th April, 





————— 
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Gun Carriages, G. W. Rendel, Newcastle-on-Tyne. 
3. Sreaw Boruers, J. Taylor, Birkenhead.—26th April, 1879. 

1645. Hats, J. H. Johnson, Lincoln’s-inn-fields, London.—A communica. 
tion from 8. Piron.—26th April, 1879. 

1661. Srarcn, &c., J. C. Mewburn, Fleet-street, London.—A communica. 
tion from C. Vidai.—28th April, 1879. ; 
1687, Cask Staves, H. J. Haddan, Strand, Westminster.—A communica- 

tion from A. Lainé, P 

1690. ENDLEss Banps, W. R. Lake, Southampton-buildings, London —A 
communication from C, M. Roullier.—29th April, 1879. q 

1789. MecnanicaL Toys, J. G. Tongue, Southampton-buildings, London 
—A communication from E. A. Martin.—éth May, 1879. 4 

1806. Rerricerators, H. J. Haddan, Strand, Westminster. 
cation from J. G. Wolf.—7th May, 1879. 

1855. METALLIC Sutpaipes, J. B. Spence, Lombard-street, London.—¢/, 
May, 1879. 

2006. MeTraLiic Sutrnipes, J, B. Spence, Lombard-street, London.—201, 
Muy, 1879. 

2062. Bortna, &c., MeTaus, J. Barrow, Leeds.—23rd May, 1879. 

2119. Steam Enoine Inpicators, M. Longridge, Manchester.—27th Ma, 
1879. sid 

2220. Curtinc-Boarps, &c., S. H. Hodges, Bristol.—4th June, 1879. 

2302. 8 L Tases, &e., T. Mellroy, Langham-street, London,—10th 
June, 1879. 

SHRapyecs and Distance Fuses, E. G. Brewer, Chancery-lane 
London.—A communication from General H. Berdan.—11th Jun?, 1879: 

2379. AXLE-Boxes, J. Rigby, Wednesbury.—16th June, 1879. 

. Frum Merers, R. H. Gould, Battersea-park-road, Surrey.—17/; 
ene, 1879. 

2415. WinpMiiis, C. 
—18th June, 1879. 
2446. Sowrne Seep, &c., J. Pamphilon, jun., and E, G. Peyton, Whittles- 

ford. —19th June, 1879. 

2532. Iron Fenctnc, W. Hayward, Ettingshall New Village, near Wolver- 
hampton.—24th June, 1879. 

ones. Liquip Merers, R. H. Gould, Battersea-park-road, Surrey. —25th 

une, 1879. 

2. Sotrraires, &c., W. Winters, Birmingham.—26th June, 1879. 

2608. Moutpine Bricks, &c., T. G. Messenger, Loughborough.—27th June, 
1879. 

5. CLEANSING Casks, G, W. von Nawrocki, Berlin. -A communication 
from C, Scheidig. 
1%, Sewine Macuines, A. Keats, Newcastle-under-Lyne. 

2 Manvractvure of Tureap, &c., J. Jennings, Leeds.—A communi- 
gation from R. Robinson. —28th June, 1879. 

2706. Meraciic Sucruipes, &e , J. B, Spence, Lombard-street, London,— 
3rd July, 1879. 

2736. SeraratTinG Cream from MILK, E. 
buildings, London. 
5th July, 1879. 

2834. Concentratinec Wrvg, &c., E. Kunkler, Lenzburg, Switzerland,— 
llth July, 1879 

2846. Ponisuinc Yary, H. Heywood and J. Holland, Tonge, near Man- 
chester.—12th July, 1879. 

2910. CapsuLes, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from C. Cheswright.—17th July, 1879. 

2036. SecurinG Rat Joints, G. Wilby, Sheffield. 

39. PurIFYING ALKALINE SoLutions. E. Carey, H. Gaskell, jun., and F, 
Hurter, Wi 18th July, 1879. 

2064. Rarmtway Brakes, A. Allen, Cresswell, Stafford. 

2970. Recutatine the Temperature of Arr, &c., J, Bell and J. J. Cole- 
man, Glasgow. 

2981. CLosinc Baos, H. Planche, Paris. 

2984. CANCELLING or OBLITERATING PostTat and other Stamps, &c., W. R. 
Lake, Southampton-buildings, London.—A communication from A. 8, 
Gear.—22nd July, 1879. 

3000. AUTOMATIC 

ly, 1879. 
25. Force Hammers, H. Simon, St. 
communication from M. Hasse. 

Mu tes for Spinninc, H. Mason, Ashton-under-Lyne. 
36. Paper Baas, H. Planche, Paris. 

3 Treatinc Wueat, &c., W. R. Lake, 
London.—A communication from J. Mills. 

30 »LDERS and Pens, J. Wheeler, Southend.—25th July, 1879. 

Tists’ Cuatrs, 8. Pitt, Sutton.—A communication from 8, 8, 
th July, 1879. 

IcAL Fine Extinocuisnuers, A. M. Granger, Water-street, Liver- 


A communi- 


W. Ewing, Upper, Baker-street, Regent's Park, 


P. Alexander, Southampton- 
A communication from W. Lefeldt and Lentsch,— 


ines, 


Brakes, E, D. Barker, Bedford-row, London.—23rd 


Peter’s-square, Manchester.—A 


Southampfon-buildings, 


3063. Hypravutic Cements, W. Day, Westwood Park, Forest-hill.—28¢h 
July, 1879. 

3091. Motive Power, G. H. Farrar and J. Wood, Oldham. 

3095. Treatino, &c., Lron Piates, J. H. Rogers, South Wales Iron and 
Tin Plate Works, Llanelly.— 30th July, 1879. 

3103. SHear-ntnpino, J. Wild, Tetney.—31st July, 1879. 

3119. Sroprers for Borries, &c., W. W. Bird, jun., St. 
Guernsey.—Ist August, 1879. 

3153. .Exabuinc Dear Persons to Hear, &c., Sounps, W. R. Lake, 
Southampton-buildings, London. -- A communication from R. 8. 

St 1879 


Rhodes.—5th Aug 4 
$ R. Lake, Southampton-buildings, London.—A 


Sampson's, 


ud at, 
. CLACK VALves, W. 
ymmmunication from R. N. Pratt. 
3209. Sewino, S. W. Wardwell, jun., Providence, U.S.—11th August, 1879. 


All persons having an interest inopposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
late. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


2. AppLyinc Sream, Gas, &c., FoR Propucina Motion, T. Tuckey.— 
Dated 18th November, 1878. 6d. : 
The principle consists in the movement of steam, gas, or eupanding 
air against a series of screw whecls on the same axle, each screw whee 
consisting of oblique vanes or blades radiating from their common axle 
as from a centre, their common axle turning in fixed sockets, all said 
blades having their obliquity in the same direction, the screw wheels, 
however, being separated along the axle some distance from each other, 
so as to leave room or alternate spaces round the axle within a cylinder 
or tube and immovable screw wheels, occupying the said alternate 
spaces between the former ones, but having their obliquity in a contrary 
direction to that of the former ones, and having apertures in their centres 
to adinit the intermediate parts of said axle freely turning therein. 
5060. Execrnic Licnt Recusarors, A. V. Newton.—Dated 10th Decenber, 
1878.—(A communication.) 6d. er : 
The carbon sticks receive an endway motion from gripping guide 
rollers actuated by clock mechanism. Each carbon stick is provide 
with an independent mechanism fitted into boxes or frames, the one box 
or frame being attached to a rigid support, and the other to an elastic 
support capable of vibration. ‘ 
5162. Crasps, &c., or WAISTBANDS OR Bets, R. T. Williams.—Dated 16th 
December, 1878. 6d. i and 
The clasp is formed so as not only to be capable of connecting the parts 
of the band together, but may also be used asa receptacle for holding 
pins, needles, thread, buttons, scissors, coins, or other articles. 
5168. SuuTrLe MoTiog,FoR Looms, A. V. Newton.—Dated 16th December 
1878.—(A conn nc 6d. ‘ we 
The shuttle driver or carrier is connected by a nut working on a screw, 
to which a rotary motion is imparted alternately in opposite apse 
thus giving the necessary motion to the carrier to project the s mh 
alternately in opposite directions through the shed, whereby a positive 
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_smooth, and easy shuttle driving motion is obtained. Buffer springs are 


placed at opposite ends of the screw for the nut to strike against, 
whereby the momentum of the shuttle, its driver, and the nut is over- 
come. ‘The screw is actuated by a crank connected by a rod to a toothed 
sector gearing with a pinion on the screw. The shuttle driver is sup- 

yrted on wheels, and sliding fingers actuate the shuttle. A rail has a 

cam slot which operates the fingers. 
5164. Macuine Toors, J. Barbour.—Dated 16th December, 1878. 4d. 

This consists in the use of a rack and pinion upon which a connecting 
rod acts in shaping or similar machines, and also as an aid for the read: 
adjustment of the position of the slide with respect to the work in hand. 
5165. Evecrric Lames, A. M. Clark.—Dated 16th December, 1878.—(4 

communication.)—(Not proceeded with.) 4:1. 

The carbon sticks are in the form of a screw rack, and form part of the 
train of mechanism by which their adjustment is effected. 

5166. Intuminabce Diau Prats, 7. J. Simith.—Dated 16th December, 1878. 
—(A communication.) —(Not proceeded with.) 2d. 

The figures on the dial plate are left so that the light from a lamp 
inside the clock may render them visible at night time, the rest of the 
plate being opaque, except at the centre, where an opaque plate having 
transparent ors left thereon is ap od ogo thus allowing only the 
figures and the hands to appear light on the dial. 

5168. Arraratus ror Evaporatino Brive, &., R. H. Yeomans.—Dated 
17th December, 1878.—( Not proceeded with.) 2d. 

The evaporation is effected in shallow pans by the aid of steam, and for 
this purpose near the pans a steam boiler is placed, with tubes from its 
steam space leading to a steam chamber, placed in such a position in the 

sans that the chamber is always covered with brine, whereby the brine 
p rapidly evaporated. A pipe from the lower part of the steam chamber 
conducts any water of condensation back to the boiler. 


5169. RecuLators ror Gaspurners, H. J. Haddaa.—Dated 17th December, 
1878.—(A communication.) 4d. 

A box with an inlet and outlet passage is applied to the burner, and 
the orifices of the passages are fitted with lense-shaped valves operated 
by pins passing outside the box, so that by opening the valves toa 
smaller or greater extent the supply of gas is regulated. 

6171. Weir Penstocks, G. Waller and F. Colyer.—Dated 17th December, 
1878. 8d. 

The framing of the penstock is made in a number of parts, and the 

whole of the surface fie door that rubs against the seat of the frame 
is faced. The frame is fixed to the outlet of the sewer or other conduit, 
anda chamber is made beneath the outlet to receive the door when 
open, the door being lowered to open and raised for shutting the outlet. 
The door is actuated by a winch handle, worm, and worm wheel, operating 
a vertical spindle with a worm gearing into a rack fixed to the outer face 
of the door. On each side of the frame is a pulley chain and counter- 
noise to aid the adjustment of the door. Through the upper part of the 
rame passes on each side a spindle connected with two wedges, and 
having at its upper part a toothed wheel gearing with a pinion, on turn- 
ing which the wedges are brought to bear on inclined rubbing surfaces 
placed between the door and the flange of the frame, and thus press the 
door well on to the faced surface of the frame, so as to form a water- 
tight joint. 


51'72. APPARATUS FoR CRUSHING MALT AND OTHER Grains, J. W. Tasker. 
— Dated 17th December, 1878.—(A communication.) 6d. 

In machines where the malt or other grain is fed by a hopper to a pair 
of crushing rollers, a spirally fluted distributor or feed roller is placed in 
the neck of the hopper, and not only supplies the material in a regular 
manner, but also rejects stones and other foreign matters. The roller is 
formed and placed in the hopper so that no matter can pass it unless 
small enough to lay in the grooves, anything larger being removed bya 
cleaning board. The foreign matter falls into a trough placed to receive 
it, and readily emptied by a door in the neck of the hopper. 

6173. Snors for Horses, &c., W. 0. Lampe and R. F. P. V. Roche.—Dated 
17th December, 1878.—( Not proceeded with.) 2d. 

The body of the shoe is of metal, the inner edge and ends being so con- 
structed as to form flanges extending from the underside, between which 
and a number of grips or projections and a strip of metal suitably 
arranged is compressed or forced in a quantity of manufactured hemp, so 
prepared as to be unaffected by either frost or moisture. 

5174. Respirator, K. N. M. Douglas.—Dated 17th December, 1878. 4d. 

The respirator is made of wool knitted with a strong mat-like back, 
and a face of loose wool knitted in loops and passing over the edges, so 
as to form a border pressing lightly and warmly around the mouth, and 
forming a warm bed for the nostrils. 

5176. Apparatus ror Tae Manuracture oF Cicars, H. M. Hart.-—Dated 
17th December, 1878.—( Not proceeded with.) 2d. 

One end of the rollers used for shaping cigars is formed with a serrated 
face, the serrations springing from the centre to the outer edge. Into 
these serrations gears the end of a cone or shaped roller, and is turned 
by the first roller for the purpose of tipping or forming the mouth end of 
the cigar at the same time as the cigar is being made. 

5177. Manuracrore or Paper, 7. H. Busbridge.—Dated 17th December, 
1878.—{ Not proceeded with.) 2d. 

The paper, at that stage of its manufacture when the pulp has been made 
into sheets, is conveyed direct from the ‘‘pack” to a sizing machine, 
instead of first drying the same. The paper thus sized may afterwards 
be dried in any suitable manner. 

5178. Manvracrurinc ArtiriciaL Woot on Woon Surrocate, B. A. 
Brydges.— Dated lith December, 1878.—(A communication.) 4d. 

The worthless refuse from flax, hemp, jute, and other spinneries is 
treated with hot water containing soda and soap, in which it is allowed 
to remain for some time, when it is thoroughly washed. A tub is a 
quarter filled with lukewarm water and chloride of lime and sulphate of 
magnesia dissolved therein, when the tub is half filled with water. 
Muriatic acid is then added and the water heated to about 50 deg. Centi- 
grade, when the refuse is thrown in. After this it is placed in a bath 
containing sulphurous acid, and then washed, rinsed, and dried. When 
dry it is passed through a devil, and then carded and prepared in the 
usual manner for spinning. 

5179. O11 Lamps, M. A. Kaufmann.— Dated 17th December, 1878.—( Partly 
@ communication.)—(Not proceeded with.) 2d. 

An extinguisher is suspended over the wick, so that when the lamp is 
turned out of its vertical position the extinguisher descends on to the 
wick, and puts out the light. If the lamp is lifted by hand the extin- 
guisher is prevented from descending, us the hand in grasping the lamp 
presses on a lever connected to the extinguisher, which is thus held in 
its position above the wick. The oil box is supported on a coiled spring, 
which as the weight of the box is reduced by the combustion of the oil 
expands and lifts the box so as to keep the level of the oil therein always 
constant relatively to the burner. 

5180. Hosiery Yarns snp Werts For Weavine SILK, &c., I’. For and 
J. Clapham.— Dated 1ith December, 1878. 6d. 

In the manufacture of hosiery yarns and weft to be used in weaving 
ailk and woollen fabrics a twisted thread is combined with a condenser 
thread or “sliver,” such combinavion being effected on the mule or twist- 
ing frame, and consists in twisting together, the “sliver” and twisted 
thread, thereby producing a yarn that is very strong and soft to the touch, 
and when woven or knitted the twisted thread is not in sight ; also when 
used in weaving and after the fabric has undergone the processes of 
scouring, fulling, et ae and dyeing, no figure or pattern is 
imparted by the twisted thread to the fabric. 


5181. TeLernones, C. J. Wollaston and A. Scott.—Dated 17th December, 
1878.—(Not proceeded with.) 2d. 

A box telephone is combined with a bell or call apparatus furnished 
with a switch, and one or more hand telephones, the whole arranged so 
that the bell is left in circuit when the telephones are not in use and is 
out of circuit when they are. A flexible tube of india-rubber with a 
mouthpiece is attached to the box telephone and may be divided into two 
or three branches, to allow several persons making use of the telephone 
at.the same time. A guard or backing of wood or metal is placed behind 
the diaphragm of the box telephone, leaving a small space between the 
two, thus improving the quality and clearness of articulation. 

5182. Gates, &c., A. L. Bricknell.— Dated 17th December, 1878. 6d. 

This consists in curving, inclining, extending, projecting, or carrying 
forward the lower end of the hanging post under the gate, and in the 
direction of the other or shutting post, to a point at or about the centre 
of gravity of the combined weight of the gate and its hanging post, 
whereby a balancing of the gate, or nearly so, is obtained. 

5183. Evecrric Licutine Apparatus, W. R. Lake.—Dated 17th December, 
1878.—(A communication.) 8d. 

In order to maintain a ~~ number of small lights along the line of a 
main circuit, so that each light is independent of the others, electro- 
magnets are arranged at intervals along the line and included in the 
circuit thereof. A portion of the poles of these magnets is not covered by 
the coils included in the main circuit, and this is coiled with a local cir- 
cuit in which one or more lamps are included, the circuit being complete 
through the luminous point, which is preferably platinum or carbon 
hea‘ to incandescence. [nm order to prevent the destruction of the 
platinum or carbon, an electro-magnet and armature are placed in circuit 
with the lamp, so that whenjthe required current is flowing, a spring 
holds the armature away from magnet and in contact with a connection, 
through which the whole current passes to the lamp, but if the current 
increases the armature is drawn to the magnet, and a portion of the 
current is sent through a resistance sufficient to prevent the destruction 
of the luminous material. In order to register the number of hours of 
illumination, if the current be in one direction only, a rotati g armature 
actuated by the current is employed, and is laced in a shunt, through 
which only a portion of the current passes. When an alternating current 








is used, the apparatus contains an armature permanently magnetised, so 

that the alternate currents cause rapid movements of the armature. The 

movements in both cases are icated by suitable mechanism to a 

registering mechanism of any convenient construction. 

6185. Steam Borters, S. Jones.—Dated 18th December, 1878 —(Not pro- 
ceeded with.) 2d. 

In order to prevent incrustation in cylindrical egg-ended boilers, and 
also to obtain an increased production of steam, and economy of fuel 
therein, to the bottoms ofguch boilers is adapted a series of vertical water 
tubes, conical in form, being jes! sean in diameter at the top, and extend- 
ing from the bottom of the boiler to the brickwork. ‘These tubes are 
placed in the chamber between the yin 4 and the chimney end, and 
terminate res) ively in smaller pipes leading into a blow-off pipe, fitted 
horizontally beneath the ashpit. The tubes as an increased heatin 
surface, and by their combination with the smaller pipes and the blow-o' 
pipe, facility for removing sediment is obtained. The scum from the 
surface of the water passes down a conicul perforated pipe, extending 
from the surface of the water down one of the vertical tubes into the 
blow-off pipe. 

5186. Brusnes anv Brooms, §. Ludbrook.— Dated 18th December, 1878. 6d, 

The stock is drilled with holes which do not pass right through it, and 
the bass is then folded over on to a wedge, which, together with the bass 
is then driven into one of the holes. 

5187. Screw CutTina Stocks or Too.s, A. P. Bara.—Dated 18th Decem- 
ber, 1878. 8d. ; 

The stock is formed with a square opening to receive two guides 
grooved lengthwise after the form and pitch of the screw to be made, and 
moved along the opening to and from the cutter by means of one of the 
handles of the stock, which bears on the back of the guides and passes 
through a screw in the stock. Another cavity in the stock receives the 
tool, which is set firmly by a key with a nut. 

5188. Firzroy Barometers, W. H. McCarthy.—Dated 18th December, 
1878.—(Not proceeded with.) 2d. : 

This consists in adapting to Fitzroy barometers a cistern with a leather 
bag and screw fittings, so that the barometer can be rendered portable 
and also put in action without opening the barometer. 

5189. Apparatus ror Raisinc ayp DELIVERING FLUIDS oR AIR, &c., 
A. P. Potel.—Dated 18th December, 1878. 6d. ) 

The apparatus consists essentially of three parts, First, an upper 
double or split cone surrounded with a case in any suitable material, and 
with an orifice by which the steam is admitted into the interior of the 
double core. The outer part of the case is of exactly the same form 
and conicity as the interior steam cone, and of a diameter about one 
centimetre Looer: The exit for the steam from the lowest part of the 
interior split cone may be either in the shape of two thin converging 
crescents, of two inverted D's, or of two narrow parallel rectangular 
slits. Secondly, a diverging cone is placed immediately under the above 
described first cone, and they are jointed together at their smallest 
mouths. Thirdly, a small cylindrical piece pierced by an oval hole, of 
which the area should be greater than that of the steam orifices in the 
upper cone by from one to three millimetres, to permit the free dilatation 
of the liquids at the moment of their mixture with the motive fluid, 
which would occur exactly in the centre of the cylindrical piece. 

5191. Micxino Apparatus, 7. Bowick.—Dated 18th December, 1878. 6d. 

A frame attached by straps to the cow contains teat cups which fit 
over the udder, and are connected by a flexible tube to an exhaust or 
force pump. If an exhaust pump is used the milk passes down the tube 
and is delivered from the pump, but if a force pump is employed the 
ends of the teats are left exposed, passing through the cups, which are 
formed with a double case, between which air is forced so as to press the 
teats when the milk is discharged into a pail below. 


5192. Swivet Jornts For Pipes, J., J., and J. W. Refit.—Dated 18th 
December, 1878. 6d. ’ 

The joint consists of a box with suitable openings for the supply pipes 
for heating or cooling the same. An elastic medium is placed within the 
box, which has a gland capable of adjustment so as to regulate the pres- 
sure of a hollow swivel pin, spindle, or tube on the interior face of the 
gland. 

5193. Sewirnc Macuines, S. Pitt.—Dated 18th December, 1878.—(A com- 
munication.) 6d. 

The presser foot consists of a rotary disc with a roughened edge 
mounted upon a stud, secured to the outer end of an adjustable bent 
arm, pivotted to alug on the lower end of the presser bar. A rotary 
hook is driven from the driving shaft so as to revolve with a differential 
velocity and seize and expand the loop of needle thread. To adapt a 
wheel feed to this machine, a wheel with a ratchet toothed or serrated 
periphery is mounted so as to project slightly above the level of the 
supporting table through a slot beneath the presser foot. This wheel 
has a flanged periphery, so that the hook may be adjusted close up to 
the face in position to engage the loop of needle thread, and that the 
needle may play up and down close to the overhanging edge of the 
wheel. The revolving presser foot is moved by the feed wheel as it is 
intermittently turned about its axis, and a positive feed of the fabric 
between the presser foot and wheel is ensured. A sleeve bearing on 
which the feed wheel is mounted loosely envelopes the hook shank, and 
is supported ‘and held by a set screw. This sleeve bearing is concentric 
with the hook shank throughout its bore; its exterior, however, is 
excentric to the shank at its outer end, where the hub ef the feed wheel 
rotates about it. At its opposite end it is nut-shaped to admit of being 
turned to oscillate the stud shaft about the rotating shaft of the hook, 
and so adjust the feed wheel. The feed wheel is rotated from the rock 
shaft by means of an adjustable toe or wiper which acts on a griper, and 
as the griper arm is struck it binds upon the inner surface of an annular 
ledge ou the feed wheel and partially rotates it. 

5104. Spinnine, H. Whitaker.— Dated 18th December, 1878. 2d. 

A metallic tube is taken, which is split up wholly or partially along 
one side, so that when the same is placed upon the spindle of the mule it 
beds firmly along the whole length of the spindle. 


5195. Lamp Burners, IW. P. and C. E. Cherry.—Dated 18th December, 
1878. 6d. 

Two wicks are employed, and are adjusted by means of toothed wheels 
gearing with each other and projecting respectively into one of the wick 
tubes, the axis of one of the wheels passing to the exterior of the burner 
so as to rotate the wheels by hand. The two wick tubes are joined 
together at the burner so as to produce a single flame. 

5196. RecuLatixe THE TREADING OF HEALD AND Warp THREADS FOR 
WEAVING, J. Poole.—Dated 18th December, 1878. 6d. 

When springs or weights are used for keeping the healds in tension, 
the thread is regulated by means of a frame fitted to the loom in a similar 
position to the apparatus now in use. In this framework are mounted 
shafts on which are fitted levers in connection with the bottom shaft of 
the loom, and on these shafts are other levers in connection with draw 
knives that slide in grooves in the frame. Inthe frame is also mounteda 
cylinder shaft, to which is fitted a lever in connection with the top shaft 
of the loom. On the cylinder shaft are other levers, at the end of which is 
mounted the card cylinder, having a vertical oscillating motion. Over 
the cylinder are placed a number of needles with projections on one side, 
and between each pair of needles are draw bars, the ends ofeach pair of 
draw bars being attached together by a cord passing round a pulley 
secured to the top rod. When the apparatus is in motion the needles 
that are lifted by the cord on the cylinder lift the top or bottom draw 
bars clear of the draw knife, and thus not move the healds. If the 
needles are not lifted the healds will be actuated. A modification is 
described as applicable for working healds when weaving such goods 
where springs and weights are not used for keeping the healds in 
tension. 

5197. Evecrric Licut Apparatus, H. Wilde.—Dated 18th December, 1878. 
—(Void.) 2d. 

This relates to improvements on patent No. 3250, dated 17th August, 
1878, and consists of placing the carbons in straight V grooves and feeding 
them forward by a spring or weight acting on a piston in the tube enclos- 
ing them, the upward motion being arrested by a block of lime with 
which the points come in contact. 

5198. Tooru-powper Boxes, &c., G. Bernheim.—Dated 18th December, 
1878.—(A communication.)—(Not proceeded with.) 2d. 

The box has a double lid, one covering the whole of the box, which is 
removed to introduce the powder, and the other covering an aperture in 
the former lid, beneath which is suspended a tray, so that by inverting 
the box a certain quantity of powder is deposited on the tray, and which 
by taking off the smaller lid can be removed by a tooth-brush, without 
wetting the other portion of the contents of the box. 

5199. Firrerinc APPARATUS AND MATERIALS, F. H. and W. G. Atkins.— 
Dated 18th December, 1878. 6d. 

The apparatus consists of a hollow shaft, which is perforated and made 
to act as a centre tube for collecting and carrying away the filtered fluid. 
On this shaft is fixed a series of hollow discs or pairs of discs combined 
together, which may be of various forms, but it is found more advan- 
tageous to employ a circular form having parallel surfaces, and the ex- 
treme outside circumference closed so that the liquid can filter through 
the two sides of each disc, but can only escape by passing through the 
perforations into the centre shaft. 

5200. Macuivery For ComBinc Fisrovus Sunsrances, H. H. Murdoch.— 
Dated 18th December, 1878.—(A communication.) 6d. 

All the tappets, cams, or excentrics which regulate the motion of the 

parts are affixed to the main shaft or axis of the machine, and are so 

that they are easy of access and may be readily adjusted. The 
feeding — is so arranged and adjusted that when the drawing 
out of the fibre takes place the feeding apparatus instead of being at the 











top of its stroke, as is generally the case, is at the lowest part of its | 
stroke, which ullows of the fibres being held closer up, so that a portion 


of the short fibre is combed with the longer staple, thus increasing the 
production of the combed fibre and reducing the amount of waste. The 
cleaning comb for removing the last impurities from the fibre and the 
feeding apparatus are made independent one of the other, which allows 
of their being more easily examined, cleansed, and adjusted separately. 
A narrow flat brush is mounted in front of the upper nipper of the feed- 
ing apparatus for the purpose of forcing the front ends of the fibres to 
penetrate between the teeth of the circular comb, and to clean automati- 
cally the cleaning comb. 

5201. Apparatus ror Workinc Raitway Brakes, &., G. Westinghouse, 

jun.—Dated 18th December, 1878. 6d. 

This consists in the combination of a rotating slide or stop cock with a 
pipe coupling, in such manuer that the act of connecting and disconnect- 
ing the coupling by an angular movement turns the handle of the cock 
or valve to open and close communication between the coupled pipes, but 
that on the forcible separation of the coupling the cock or valve is left 
open. 

5202. Cocks on Vatves, 2. R. Gibbs.—Dated 19th December, 1878. 4d. 

A ball rests on a seating so as to close the vatve, and against its under 
side bears one end of a lever pivotted to the casing, so that by depressing 
the other end of the lever the ball will be raised. This end of the lever 
may be operated by hand or by a ball or float. 

5208. Ruppers, L. Thoinas.—Dated 19th December, 1878. fb 

The rudder is mounted on an axis at an acute angle to the keel, and 
passes upward and forward, where it is rotated in any suitable manner. 
The rudder blade is thus caused to press laterally and vertically against 
the water, and enables the vessel to answer more quickly to the helm. 


204. Sreaxine Tuses, P. W. Barlow.—Dated 19th December, 1878. 6d. 

This consists in constructing speaking tubes with a self-acting valve in 
combination with a fixed whistle, so that the tube is at both ends always 
ready for signalling, and is put in condition for speaking or listening by 
the mere act of raising the mouthpiece. 

5205. Kyozs on HANDLES AnD LatcueEs, &., J. ¥. Leiper.—Dated 19th 
December, 1878. 6d. 

The knob or handle, instead of being partially rotated, is pushed 
inwards, an inclined surface on its stem being forced against a corre- 
Po ersgmiaad surface on the bolt, thereby forcing it back and opening the 

oor. 
5206. Apparatus For Porato Diceine, &c., J. Green.—Dated 19th 
December, 1878. 6d. 

A plough digs up the potatoes and delivers them into a conical riddle 
rotating on a horizontal axis, and armed with a worm, by which the 
potatoes are elevated into a cylindrical riddle. This riddle has an annular 
cylindrical compartment all round, formed by bars near enough together 
to prevent the potatoes falling through, but the cylindrical part forming 
its interior annulus is of a wide enough mesh nearest the conical riddle 
to allow small potatoes to enter, and the meshes increase in size to the 
other end till sufficiently large to take the largest potatoes. 

5207. ArmospHeric Biast SMOKE-CONSUMING APPARATUS, IV. J. Chubb. 
—Dated 19th December, 1878. 6d. 

A metal casing is formed of a base-plate with two curvilinear and two 
vertical divisions or ribs resting upon it. of these divisions are 
hollow, so as to form vertical and curvilinear flues, which are connected 
together by central and transverse ribs, while they terminate at the 
bottom in a chamber formed in the base-plate. The aperture of this 
chamber opens out into the ashpit and is regulated by a damper. The 
upper extremities of the rib fiues form narrow grooves or channels, which 
extend across the entire width of the furnace and discharge themselves 
into the open space above the metal casing, through which the products 
of combustion pass to the flue. The casing is placed just at the back of 
the furnace bars, instead of the ordinary bridge, and owing to the varia- 
tion in temperature between the furnace and the ashpit, a strong current 
of air is attracted towards the damper, and so enters the furnace by each 
of the narrow grooves, the airin its passage being heated, and then, mixing 
with the gases, causing a perfect combustion. 

5208. RenpeRING SHips AND VESSELS UNSINKABLE, J. J. F. Andrews.— 
Dated 19th December, 1878. 10d. 

Air chamber belts or casings are constructed along both sides of the 
vessel and form part of the structure of the hull, such chambers being 
utilised for the stowage of light goods and closed with air-tight covers. 


5209. Sroprerine Borries, Jars, &c., E. Edinonds.—Dated 19th Decem- 
ber, 1878.—(A communication.) 8d. 

The stoppers are formed with a hexagonal or other formed hollow, with 
or without a pin hole at the bottom of hollow, leading to a channel 
across the underside of stopper. The fixing is obtained by means of a 
ring of metal with lugs clipping under the rim of the mouth of the 
vessels, there being chaces in the rim and corresponding chaces in the 
flange of covers, lids, and stoppers for the lugs, the stoppers and covers 
being sufficiently pressed down; the lugs on the metal ring may be 
turned to go under the rim by compressing the caoutchouc, or the top of 
the stoppers and covers may be inclined, then by turning the ring the 
ugs will pass under the rim, and give the pressure on the caoutchouc ; 
or without chaces a two-lug fastener may be used to be simply passed 
from the side to the centre over the stopper on the incline or top of the 
stopper, or while the stopper is pressed in without any incline. 

5211. Treatino anp PrEservinG Woop or Timer, H. Hardimen.—Dated 
19th December, 1878.—(A communication.) 6d. 

The wood is run into a steam-tight chamber upon cars, and the charn- 
ber heated by steam pipes so as to open the pores of the wood, and drive 
off all the watery vapour therefrom. Cold air is then forced into the 
chamber, whereby the pores of the wood are closed, and the resinous and 
other preserving agents are forced back, coagulating them and pressing 
the wood into a more condensed condition. 

5212. Packxinc or Securinc Taps 1x BarreELs, W. Taylor.—Dated 19th 
December, 1878. —(Not proceeded with.) 2d. 

A collar of paper or pasteboard is compressed in moulds of a hollow 
conical form, and fitted round the roughened part of the barrel of the tap 
clear of the end openings. The tap is then driven into the barrel, and 
the collar secures it therein and forms the joint. 

5215. Comss &c., FoR Human Hair, J. Hickisson.—Dated 19th December, 
1878. 4d. 

The combs are made of any of the usual combinations of chemical com 
pounds employed for dyeing hair combined with suitable substances to 
form a base, such as vulcanite, india-rubber, glue, gelatine or other 
tenacious substances. To prevent the dye of the teeth of the comb in- 
juring or staining the scalp the end of each tooth is fitted witha pin, peg, 
or stud of horn, tortoiseshell, bone or other suitable material. 

5216. Om Cakes, J. McDougall.—Dated 20th December, 1878. 4d. 

The seed is first cracked or broken by millstones, and the husks re- 
moved and ground by millstones, and the last portion of cotton or fibre 
adhering to them removed, when they are remixed with the kernels in 
any desired proportions. 

5217. Kins, &. Crosland.—Dated 20th December, 1878. 6d. 

This relates to improvements on patents No. 2395, dated 2ist August, 
1867, and No. 3457, dated 9th October, 1874, in which lime, cement, plaster 
and ores are calcined by the combustion of gaseous fuel, and consists of 
a kiln similar to the ordinary lime kiln, but instead of feeding solid fuel 
along with the lime a gas producer is placed near the bottom within the 
kiln, and the gas generated has only to pass through holes in the wall of 
the kiln. 

5218. Treatine Jute, JOTE-RooTS, AND CUTTINGS FOR THE MANUFACTURE 
OF oar &e., J. J. Sacks.—Dated 20th December, 1878.—( Not proceeded 
with.) 2d. 

Jute is subjected to the action of squeezing rollers, beatles, softening 
rollers, fluted rollers, or other apparatus which will produce a squeezing, 
kneading, hammering, beating or pressing action, so that the fibres are 
softened, opened out and separated from the outer skin, woody particles, 
and dark coloured specks. ‘The fibres are then washed or steeped until 
the foreign matters are separated, when they are bleached and may be used 
to manutacture paper, or spun into yarn. ; 
5219. Sprnpxes or Sprnninc Macuinery, &c., 7. Marsh and J. Clayton. 

—Dated 20th December, 1878. 6d. 

This relates to improvements on patent No. 1152, dated 29th June, 1878, 
in which oil flows from a cup to the spindle footstep, and circulates 
upwards to lubricate the upper bearings, and the improvements consist 
in fitting the spindle to revolve in a bolster fixed into the oil cup, the 
bolster being bored for the greater part of its leny h to receive the 
spindle, and the bottom of the bore is coned to torm the footstep. 
Lubricant is supplied from the cup directly to this footstep through 
apertures. 

5221. Caninc AnD OPEN-worK For Seats or Cuairs, &c., W. E. Gedge. 
—Dated 20th December, 1878.—(A communication.) 4d. 

Plaits, galloons, or laces of spool silk, cloth, velvet, or gold and silver 
coloured wire, dyed straw, or leather straps are substituted for the ordi- 
nary caning, whereby the decoration of the chairs can be made to corre- 
spond with the hangings of the room. 

5222. Treatinc Rartway SLEEPERS, Woop Buocks, &c., B. 7. Hughes. 
—Dated 20th December, 1878.—(A communication.) 10d. 

This relates to improvements on patents No. 3437, dated 22nd October, 
1873, and No. 2651, dated 27th June, 1876, and consists in forming a 
vacuum in the cylinders containing the sleepers or wood blocks after 
their treatment by carburetted steam, so as to facilitate the absorption of 
the heavy oils or other liquid matter used to saturate them. 

5223. Dryine Tea Lear, &c., J. Norman.—Dated 20th December, 1878.— 

Not proceeded with.) 2d. 

The tea is caused to fall successively on to a series of revolving trays 
contained in a casing, through which a current of heated air flows in an 
opposite direction. 





156 


THE ENGINEER. 


Ava. 22, 1879, 








5224. Setr-acrino MuLes For Spinninc, J. Clayton and W. Wright.— 
Dated 20th December, 1878.—( Not proceeded with.) 2d. 

The wear and tear of the “backing-off” motion due to the sudden 
stopping and reversing thereof at the moment of ‘“‘ backing-off” is pre-" 
vented by employing a finger fixed to one end of thé backing-off shaft, 
and pressing on a cam rotated at a given moment by being attached to a 
worm wheel pressed into gear with a worm on the ‘‘ drawing-off” shaft 
by the finger described. The pin on which the cam and worm wheel 
revolve is fixed to a slide moving in brackets on the headstock, thus 
enabling the wheel to be thrown in and out of by the finger and a 
spring which pushes the slide upwards. When } oy carriage reaches the 
end of its stretch, a lever on the other end of the backing-off shaft causes 
the finger to press on the cam and throw the worm wheel in gear with 
the worm on the drawing-off shaft, and this wheel causes the cam to 
revolve and the finger to descend an incline therein, and partially turn 
the backing-off shaft which works a lever actuating the strap fork. The 
strap is thus gradually shifted from the loose pulley over the backing- 
off pulley on to the last pulley. 

5225. Bieacuinc, Dyemsc, anp Dryino Corron, Frax, &c., J. B. 
Allio® and J. C. Vanlohe.— Dated 20th December, 1878.—(Partlu a com- 
munication.) 8d. 

An iron vessel is made to contain a wooden vessel, the latter being 
formed of wood saturated with paraffine, and made to receive the goods 
to be bleached, suitable connections being provided for the introduction 
and exit of the bleaching liquor. A vacuum is maintained in both 
vessels, so that the movable cover of the outer one is firmly pressed over 
the mouth of the vessel by the pressure of the atmosphere, thus ensuring 
an air-tight joint. 

5226. Bieacuinc axp Dverne Corton, &c., F. Wilkinson.--Dated 20th 
December, 1878. 6d. 

This consists in performing the processes of bleaching and dyeing 
cotton and other fibrous materials, by passing slivers or laps thereof as 
continuous strands through the necessary liquors by the aid of rollers and 
troughs. 

5227. Dryinc Woot, &c., J. Petrie, jun., and J. Frlden.—Dated 20th 
December, 1878. 6d. 

This consists, First, in the use of rising and falling conveying bars. 
Secondly, in the use of a blast of air for transferring the material from 
one conveying surface to another. Thirdly, in the use of transverse 
—— for transferring the material from one conveying surface to 
another. 

5228. Lupricators, J. Lumb and J. Haigh.—Dated 20th December, 
1878. 6d 

This comprises a tallow or oil cup having central inverted plug worked 
by ratchet and pawl. From the extremity of the plug is a finger, which, 
as the plug is caused to rotate, gives a like motion to a plug or hollow 
spindle contained in a cap screwed to the lower part of the ubricator ; 
the bottom of this cap is perforated, the hole communicating with the 
hollow spindle. As the latter revolves an arm or finger connected there- 
with is brought in contact with an excentric or lug connected to the 
barrel, and the arm or finger and hollow plug or spindle are forced down, 
allowing a certain amount of lubricant to escape to the cylinder or to 
the valve box. 

5229. Apparatus For Heatinec anp Licutinc Rooms, &c., J. Farley.— 
Dated 20th December, 1878.—({ Not proceeded with.) 2d. 

A tube carries at its apex a second body, whose upper edge is serrated, 
and a cap is fitted thereon. The lower body is to admit air, and the 
upper is for the emission of gas or heat. The lower body is connected to 
a pillar, the upper part of which carries an ordinary jet entering and 
supplying the body and burner with gas, while to the lower parts is 
arranged one or more je‘s for lighting the room. The plug in the gas 
cock is made with several ways, so that the number of jets ignited may 
be regulated as desired. 

5230. Ixvatip Covcnes, Bep Rests, &c., 1. Chorlton.—Dated 20th 
December, 1878.—{ Not proceeded with.) 2d. 

Extension springs radiate from the centre of the couch so as to obtain 
the necessary elasticity. The frame is made in two lengths, the shorter 
one pivotted to the other, sv that it may be turned down under the couch 
when not in use, and retained in position when required as an extension 
by means of a spring bolt. 

5231. Instruments For THREADING NEELEs, WW. Wolj.—Dated 20th 
December, 18738. 6d. 

A piece of steel wire is formed with a handle at one end and bent off 
at right angles at the other, the extreme end of the bent portion being 
formed into a hook, which is passed through the eye of the needle and 
the cotton hooked thereon, when the hook is withdrawn, leaving the 
needle threaded. 

5232. Manvuracture oF Peptonizep orn SoLtuBLeE Meat, S. Darby.— 
Dated 20th December, 1878. 2d. 

The soluble extractive matters are first separated from the flesh, which 
is then finely minced and mixed with its own weight of water, then 
boiled and strained. The clear liquor is then evaporated, either alone or 
subsequently with the peptone solution. The residue after boiling is 
mixed with water, about 1 Ib. to 1 gallon, and heated in a closed vessel to 
a pressure of from three to four atmospheres for about four hours. The 
liquor is then clarified and evaporated to a syrupy, pasty, or dry form. 
The extractive matter, which is concentrated in a similar manner, is 
added and thoroughly mixed either before or after evaporation. 

5233. Serrinc anv Inxrnco Stamps, J. Leighton.—Dated 20th December, 
1878. 6d. 

In order to permit of several stamps inked with different colours, or 
with the same colour, being used in succession, the elastic stamps are 
mounted upon the sides of a triangular, square, or other polygonal prism 
mounted at its ends on axes, so as to allow of the prism being turned to 
ee the stamp on any one or other of its sides into position for being 
used. 

5234. Gas Sroves, J. S. Lawson.—Dated 21st December, 1878. 6d. 

This consists more particularly in the application to gas stoves of a 
radiating cover converging towards an apex atthe top, where it is furnished 
with a tube for the purpose of carrying off the fumes and other noxious 
products of combustion. 

5235. Untoapinc anp Weicuinc HocsHeaps, &c., oF SUGAR OR OTHER 
MERCHANDISE, J. Craig.—Dated 2ist December, 1878. 6d. 

An inclined plane or platform is arranged to receive the hogsheads at 
its higher end and deliver them from the lower end, whilst at an inter- 
mediate spot there is a break or space forming a continuation of the 
incline and also the scale of a beam weighing machine, the hogshead 
—— retained during the weighing operation by one or more movable 

Ars, 

5236. Frames or Umpretias, J. Cross.—Dated 21st December, 1878.— (Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 109, dated 13th January, 
1870, and consists in attaching to each rib at a few inches nearer to the 
outer end than where the ordinary stretcher is attached thin pieces of 
flat steel wire, coupled together in pairs at the other ends by tubes of 
india-rubber or brass, the ends so coupled being attached toa slide on 
the stick between the ordinary runner and top notch or crown. 

5237. Brock Carenpars, A. Schmoll._—Dated 2st December, 1878.—(Not 
proceeded with.) 2d. 

Each sheet of the block bears printed matter of any kind on the back, 
so that when to:n off two of the sheets may be stuck together with their 
— 4 downwards, and then secured together so as to form a volume or 
work. 


5238. Braces, J. Jmray.—Dated 21st December, 1878.—(A communication.) 
4d. 


Two curved shoulder straps are attached at the back to one ring, from 
which an elastic back strap with a buckle extends downwards to another 
ring through which passes a strap with button holes atits ends. Each 
shoulder strap has attached to it an elastic strap extending down the 
front of the wearer and terminating in a buckle and ring, through which 
a strap passes with a button-hole at each end to take on to the trousers. 
The straps with the button-holes can move freely through theirrespective 
rings so as to allow for lateral movement. 

5239. Treatment or Air, Gases, Liquips anp FurRNACE CuimNEY Pro- 
— - J. and J. W. Wilsonand A, French.—Dated 21st Decemlxr, 
878. 8d. 

A box is partly filled with water either alone or in conjunction with 
lime or soda, and in the box at each end is a vertical partition, between 
which is a horizontal partition with slotted openings, having serrated 
vertical flanges, above which are a series of screens of wire gauze. The 
fumes are introduced from above under pressure at the side of the vertical 
partitions, traversing the water and then rising through the slotted hori- 
zontal partition and through the screens and the water in which they are 
immersed. Other vertical partitions or tubes facilitate the return of the 
water put in circulation by the passsage of the fumes. The m: tal 
ee from the fumes remains in the water and is remuved through 
an outlet. 

5240. UrtiiisaTion oF MEERSCHAUM AND MeerRscuat™ Waste, W. Morgan 
Brown.—Dated 21st December, 1878.—(A comnunication.)—(Complete.) 
2d. 


The waste is pulverised by any known means. A solution is made com- 
posed of 5 parts by weight of nitro-cellulose, with from three to five parts 
of gum camphor, and added thereto are sufficient quantities of ether and 
alcohol, or any other solvents of nitro-cellulose to form a syrup. The 
powdered meerschaum is added to the solution in the proportion of 100 


parts to 5 parts of nitro-cellulose contained in the solution. The excess 
of solvents is allowed to evaporate, and the mass again reduced to powder 
and employed for the manufacture of different articles ; for which =. 
pose it is pressed into metallic moulds heated to a temperature of from 
100 deg. to 120 deg. Centigrade. 





5241. Hanp Sionat Lamps, J. Cowdy.—Dated 21st December, 1878. 6d. 
This censists in the combination of spectacles and levers so that one 
spectacle or the other is brought into line of lights by depressing a rod or 
releasing a rod connected to its lever, the rod being pa in the depressed 
itions by catch or stop detent and the weight of the spectacle over- 
Pala cing the lever and rod, so that no spring is necessary. 


5242. Macurnery ror PREPARING Corton, &c., FOR Sprnnino, H. &., J., 
and J. Holt.—Dated 21st December, 1878. 6d. 

This relates to the combination of a willow with a lap machine, the 
object being to cause a certain number of discharges from the willow to 
afford material for the completion of a lap, and that when such lap has 
been perfected, the operation of both machines shall cease simultancously. 
For these purposes the arrangement described in patent No. 3074, dated 
7th September, 1874, or any other arrangement in which a self-acting 
willow is arranged, is employed, and the opening of the door which dis- 
charges the material gives motion toa ratchet wheel carrying a stud or 
cam, which after a given number of discharges comes in contact with an 
arrangement which throws off the ordinary catch of the lap machine, and 
as this is connected with the feed motion of the willow, that also is 
stopped, whereby there is a simultaneous stopping of the two machines, 
and no material is left in the willow to be acted upon injuriously while 
the lap machine is not at work. 

5243. Compinep Foiprnc Cuairs AND Lec Rests, C. R. Boult.—Dated 
23rd December, 1878.—( Not proceeded with.) 2d. 

A chair suitable for use on board ship as well as on land is fitted with 
aleg rest, made so as to fold up with the chair. 

5244. Looms, C. Hahlo and C. E. Liebreich.—Dated 23rd December, 1878.— 
(A communication.}—(Not proceeded with.) 2d 

This consists in effecting a connection between the knocking off or 
other stopping motion of the power loom by means of a lever and catch, 
which is in connection with the weft motions and knock-off motion. The 
lever is also in connection with the bottom or reversing lever of the 
jacquard, and when the knock-off motion actuates the catch, the weft 
— or hammers will cause the card cylinder to reverse one or more 
cards. 

5245. Pyrevmatic Ratways, 7. 
1878. 4d. 

The train is made to automatically close the terminal doors behind it 
after it has passed from the station into the tubular way, and also to open 
and close the valves by which the pneumatic pressure is applied to it, and 
is afterwards shut off. The train is endowed with a limited faculty for 
locomotive action, enabling it to move from the station into the tubular 
way. The sail plate is placed on a separate carriage, of width and length 
to leave sufficient space for the play of the wings, and curries compressed 
air to move the train as described. 

5246. Ovrarsixe Motive Power, H. Boden.—Dated 23rd December, 1878. 
—(Not proceeded with.) 2d. 

This consists essentially in the utilisation of the combined forces of air 
and water by means of a reversible wheel, drum, or turbine, enclosed in 
a perforated and jacketted cylinder. 

5247. — F. Wirth.—Dated 23rd December, 1878.—(A communica- 
tion.) 4d. 

The hides are unhaired and are placed in a solution containing from 5 
to 10 per cent. of alum, to which zinc dust is added, where they are left 
some time. They are then left in a solution of acid chromate of potash 
or natronium for some days, when a small percentage of yellow prussiate 
of potash is added. Im order to fix these tanning stuffs in the leather, 
the hides are placed for a short time in a solution of chloride of barium 
or acetate of lead or of soap. 

5248. Horsesnoes, J. Saxby, jun.—Dated 23rd December, 1878. 6d. 

A metal casing or upper is made in halves jointed together, so as to 
close upon the hoof and be secured by a bolt and lock nut. The under 
part of the shoe is secured to the lower edge of the casing, thus avoiding 
the necessity of driving nails into the hoof. 
5250. Tuermo-evectric Generators, W. 

1878.—(Not proceeded with.) 2d. 

This consists in using a combination of two metals in contact with 
each other, and applying heat from any convenient source to their point 
of contact, thereby generating a current of electricity in the said metals. 
5251. ‘eka Box Iron, J. and J. Whitehouse.—Duted 23rd December, 

1878. 6d. 

The body of the box and the chimney are cast in one, and the former at 
the top is not completely open, but the inner sides of the tup have hori- 
zontal guides overhanging the interior of the hox, so as to leave an 
oblong opening in the top to introduce the charcoal and remove the ashes. 
Under these guides slide the lid or cover, which is fixed in position or 
released by a lever pivotted to the handle. 

5252. Beatinc anv Scourtnc Hives or Skis, W. R. Lake.—Dated 23rd 
December, 1878.—(A communication.)}—({ Not proceeded with.) 2d. 

The hide is placed upon a table and taken between two grooved or 
fluted cylinders, whose movement brings it in front of a beating drum 
with very open V-shaped metal blades designed to effect the beating and 
scouring, a continuous injection of water facilitating the work. 

5253. Borpixs, W. Wood.—Dated 24th December, 1878. 6d. 

This consists in applying an encircling metal ring or hoop to the exterior 
of the bobbin at one end, and forcing into the end so treated a hard or 
tough wood plug or ferule which has been or is subsequently bored to 
suit the size of spindle for which the bobbin is intended. 

5254. Sream Generators, J. Blakr.—Dated 24th December, 1878. 6d. 

The internal flues are formed by connecting together barrel-shaped rings. 
The back portion of the fire box of boilers of the locomotive type is 
formed with an arched crown, and the tubes are extended over such 
crown. 

5255. PuospHorescent Powpers, &c., W. Morgan-Brown.—Dated 24th 
December, 1878.—( A communicatwn.)—(Complete.) 6d. 

The object is to obtain and utilise at night time the light absorbed 
during the day time from sunlight or an artificial light, either by employ- 
ing these powders after exposure, or by augmenting their brilliancy by 
means of electricity. The powders are made by taking 100 parts by 
weight carbonate of lime, and phosphate of lime produced by the calci- 
nation of sea shells; Secondly, 100 parts of lime rendered chemically 
pure by calcination, and after the above are mixed, 25 parts of calcined 
sea salt are added, then 25 to 50 per cent. of the whole mass of sulphur 
incorporated therewith by sublimation, 3 to 7 per cent. of colouring 
matter in a powdered form composed of mono-sulphure of calcium, 
barium, strontiun, unranium, magnesium, aluminium, or other minerals 
or substances, producing the same appearances, i.e., which become 
luminous in the dark. 

5256. Apparatus ror CooKine, Bowinc, anpD Heatinc, W. L. Wise.— 
Dated 24th December, 1878.—(A communication.}—(Not proceeded with.) 
4d. 

To the petroleum reservoir suppports are fixed. These supports carry 
a cap tapered towards the top and having openings for access of air, and 
in its upper surface a slit parallel with the flat burner. 

5257. Ixpuction Apparatus, J. H. Johnson.—Dated 24th” December, 1878. 
—(A communication.) -—(Not proceeded with.) 2d. 

A current of electricity, obtained from any suitable generator capable of 
producing alternating currents is caused to pass in a continuous manner 
through the two coils of an inducting electro-magnet, which is formed of 
thick wire wound round central cores. These cores are comprised of 
bundles of fine wire encased in a sheath of thin sheet iron, and are con- 
nected together at one end by a piece of soft iron, which is formed with 
a cylindrical kole at each end, bored and turned, of somewhat smaller 
diameter than the cores, and after being heated to redness is shrunk on 
to the ends of the coils, so as to form one solid piece with them. Another 
electro-magnet, having cores connected by a piece of soft iron, and pre- 
cisely similar to the one described, excepting that it is provided with 
coils of comparatively fine wire, is placed with its poles exactly opposite 
the poles of the electro-magnet first cescribed, from which it is only 
separated by a thin slip of brass. 

5259. Ticker Printinc Apearatus, A. V. Newton.—Dated 24th December, 
1878.- (A communication.)}—( Not proceeded with.) 2d. 

A web of paper is wound upon a reel, and the reel is enclosed in a box 
which will admit it endwise and allow of its facile withdrawal to permit 
of the changing of the reels. The paper is drawn from the reel between 
guide rolls, and thence upwards to a pair of feed rolls, which nip the 
paper, and by being rotated draw it out and force it through a curved 
guide, which lays it flat upon an elastic cushion fitted to the upper part 
of the box. Hinged to the top of this box is a hollow lid, which fits upon 
the box as a cover, and contains within it an arrangement of printing 
and counting apparatus for producing tickets and recording the fares or 
fees received in exchange for such tickets. 

5260. Furnaces ror Roastinc or CALCINING COPPER AND OTHER ORES, 
&c., P. Spence.—Dated 24th December, 1878. 6d. 

This consists in the combined use of several floors with stirrers and 
rakes to each, and also in the external position of the rakes; also in 
dissolving sulphate of copper from the calcined material without the 
usual second calcination or other treatment. 

5261. Apparatos ror InpicatTiInG Time, A. Hill.—Dated 24th December, 
1878. 6d. 


W. Rammell.—Dated 23rd December, 


Scott.—Dated 23rd December, 


A watch movement is secured to a lamp, and its hands are arranged to 
move over the globe or shade, forming a dial. 
5262. Srorinc Gases ror OsTarninc Motive Power, 7. B. E. Turrettini. 

—Dated 24th December, 1878.—(Not proceeded with.) 2d. 

This relates to the storing of combustible — under pressure in the 
feed vessel of a gas motor on any system, and suitable to any use. 
5263. Rotuwe Meta.s, S. Fox.—Dated 24th December, 1878. 6d. 

This consists in the cold rolling of thin steel bands or ribbon steel ; ofa 
means of preventing puckering of the edges and ensuring the production 





——= , 

of a true and flat band or ribbon by maintaining an uniform 

the band or ribbon as it comes fake the rolls. . = 

5208 eg AND WORKING Guns, @. W. Rendel.—Dated 24th Decem- 

r, 1878. 1s. 

The gun is fixed on a saddle answering to the carriage in ordinary use. 
and arranged like it to recoil and move backward poe y tite ona slide, 
but instead of giving elevation (i.¢., angular motion in a vertical plane) 
to the gun by resting and inclining the gun on trunnions in bearings on 
the saddle, the gun is fixed to the saddle with or without trunnions and 
the slide is inclined with the gun and saddle all together about a hori- 
zontal pivot in the slide. Horizontal movement is given to the gun by 
mounting the slide on a turntable, or on a platform pivotted vertically 
or in a turret. . 
5265 Iwnsecr Powper, J. C. W. Stanley.—Dated 24th December, 1878. 4d 

This consists of a poisonous powder containing arsenite or arseniate of 
lime, prepared from the purple residuum or bye preduct obtained from 
the manufacture of magenta or other dyes in aniline dye works, for the 
destruction of insects. 

5266. Fiv7es, Onors, Crarionets, &c., C. A. Drake.—Dated 24th Decem- 
ber, 1878.—( Not proceeded with.) 2d. 

This relates to a method of closing and opening the vent holes of the 
instruments by means of keys which are kept open by springs and closed 
by the pressure of the finger as in flutes known as the Bochm flute, 
5267. Cranes, W. Morgan-Brown.—Dated 24th December, 1878.—(4 com- 

munication.) —-(Not proceeded with.) 2d. 

An upright scaffolding is formed tapering from its base upwards 
Wheels are placed under the base, running on rails and mounted on 
swivelling stems. The base is provided with movable feet or dags which 
are brought down by mechanical means. In the centre of of the conical 
structure there is a hollow metallic tube rising to the required distance 
above the same to answer the usual purpose of a crane post; this cylinder 
which can rotate freely within the structure, is supported about midway 
on a series of rollers below it, turns in a fixed circular bearing, and above 
it is guided in a collar of rollers. 

5268. Arraratus ror Recorpinc Sreep or Movino Bopies, J. &, 
Bennett.—Dated 24th December, 1878.—( Not proceeded with.) 2d. 

The principle of this invention is to cause the moving body, the speed 
of which it is desired to indicate, to complete and destroy automatically a 
circuit of electricity, which is the agent employed to give motion to the 
———— which indicates or reproduces the indications at one or more 
places at a distance from the said moving body. 

5269. Looms, RK. C. Stephenson.—Dated 24th December, 1878.—(A communi- 
cation.) 8d. 

The taking-up apparatus comprises an ordinary cloth roller or cloth 
b:am, carried by the side frames of the loom and free to revolve upon its 
axis. The positive roller or emery roller rests upon the cloth roller or 
upon the cloth contained on the cloth roller. The axis of the second- 
mentioned roller is guided by radius slot holes, in which its axis rises as 
the cloth roller fills with cloth and becomes of greater diameter. A guide 
stretching bar or rod is placed (by preference) behind the positive roller, 
the cloth as woven passing over the breast beam under the guide stretch. 
ing bar or rod, thence over the positive or emery roller to and around the 
cloth beam or cloth roller. 

5270. Unpercrounp Tetrorapns, F. R. Lucas.—Dated 24th December, 
1878.— (Not proceeded with.) 2d. 

Stone ware cylinders of convenient length are made with longitudinal 
perforations through which the conducting wires are passed or led. The 
cylinders are joined by covering their ends with an insulating compound 
while in a viscous state, and pressing them together with a suitable 
screw cramp and securing by a cemented socket or clamp. 

5271. Boors anp Suors, W. McAdam.—Dated 24th December, 1878. 6d. 

fhis consists in the manufacture of the uppers of boots and shoes and 
the goloshes of boots entirely without seams from ordinary skins. 

52772. Stocks anp Dies ror ScrREW-THREADING Pipes, &c., H. 0. Choles. 
Dated 24th December, 1878. 

This consists in the combination with a screwing stock and die of a 
tubular guide having an internal ring of cutters at its end next the die, 
and of a leading or feed screw formed partly on the other end of the saia 
guide and partly on a collar fixed to the pipe to be screw-threaded. 
52°73. Macuinery ror Pressinc AND Bunpiino Parer, A. M. Clark.— 

Dated 24th December, 1878.—(A communication.) 6d. 

The paper to be pressed is placed between the stationary head of a 
press, and a second head attached to the piston rod of a hydraulic press 
and moving in a trough or guides to which the first head is attached. 
Both heads and the trough are slotted to allow the paper when pressed to 
be tied into bundles. As soon as the requisite pressure is obtained an 
alarm is sounded by an electric bell, the operator removes his foot from a 
treadie and the pumps cease to work. 
52°74. Presses ror Cnuromatic Printixo, W. 

December, 1878.—(A communication.) 6d. 

The paper is fed to the press at a right angle to the line of motion of 
the inking rollers. The feeding mechanism is arranged opposite to the 
place of entrance of the paper, which being supplied in lengths is drawn 
through the press in contradistinction to being pushed, and is thus pre- 
vented from gathering or wrinkling. A form is set up or conswrecied in 
divisions equal to the number of colours to be printed, and the paper is 
fed thereto by an intermittent motion, whereby the several colours are 
applied successively by a single inking roller. 1 he distributing or inking 
rollers of separated sections, whereby the different coloured inks are kept 
distinct and prevented from improper union. 

5275. Disrrisutixc Vatves ror Steam Encines, W. 
24th December, 1878.—(A communication.) 6d, 

This consists in the arrangement in the steam chest of a steam engine 
of two hollow cylindrical valves, which operate with a continuous rotary 
movement, one for the exhaust, and the other either with or without 
the interior hollow cylinder for the admission of the steam, and either 
with or without expansion gear, the said valves being provided with suitably 
arranged apertures. 
52°76. Cocks, VaLves, anp Taps, R. G. 

24th December, 1878. 6d. 

The shell has a partition separating the supply from the outlet side, 
and a transverse passage passing through the shell and the partition 
receives the valve spindle and valve, which is a cone disc valve, and 
works on the underside of the partition, from which side both the spindle 
and valve are inserted. The spindle has a screw thread at its upper end, 
to fit a part of the transverse passage, and when the spindle is screwed 
up or down the valve is opened or closed. When the valve has been 
inserted the lower end of the transverse passage is closed by a screw plug. 
A cone of vulcanised india-rubber is mounted on the spindle outside the 
shell, and as the valve is opened this cone comes down into a seating in 
the exterior of the shell around the spindle, so as to effectually prevent 
leakage. 

5277. MacuinerRy FoR CRUSHING AND GRINDING METALLIFEROUS ORES, 
&c., D. Stevens and R. Vivian.—Dated 24th December, 1878.—(Complete.) 
6d. 

This consists in the combination of an annular pan and laa 
muller or rubber dividing the pan into two compartments, so arrange 
that the material has to pass under the muller to reach the inner com- 
partment, and the outlet from which the finer material is drawn off. 
5278. Movtpine Macuines, C. Ezard.— Dated 24th December, 1878. bd. 

A cylinder is bolted to a foundation plate, and contains a ram with a 
table fitted to the top. A box with a plate attached is laid on the table, 
and the moulding box placed over the first box, and a skeleton box above 
the upper box. All the boxes being filled with sand, the ram is raised 
by hydraulic pressure forcing the table and boxes against an upper fixed 
table or plate, and thus compressing the sand in the mould boxes. The 
upper box is then secured by spring fastenings to the upper table, and 
the ram caused to descend, when the moulding box is removed. 

5279. ApPpaRaTUs FOR CLEANING WIRE AND PREPARING IT FOR BEING 
Drawy, F. C. Glaser.—Dated 24th December, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

Two sets of three rollers are employed, each set carried in a frame, the 
two frames being hinged together, so that when they are turned down 
the top rollers come between the bottom ones. Two of the rollers in one 
set have grooves formed so that the wire in passing along them is turned 
round at the same time that it is bent and unbent by passing over the 
rollers, thereby breaking off the oxide or scale. 

5280. Preventinc tae Freezinc anp BurstinG or Kitcuen Borers 
AND Pipes, J. Scott. —Dated 26th December, 1878.—(Not proceeded with.) 
2d. 

A small pipe passes along the interior of cach pipe between the boiler 
and the cisterns, and to it is connected a small boiler heated by the 
kitchen fire or by a gas flame, so as to cause steam to pass through the 
pipe and prevent the water freezing. 

5281. Evecrric Lamps, A. M. Thompson and H. D, Earl.—Dated 27th 
December, 1878.—( Not proceeded with.) 2d. 

The portion of the electrode intended by its incandescence to produce 
the light is enveloped in a casing of any solid material, which is a non- 
conductor of electricity, and is transparent or translucent, such as glass 
or porcelain. 

5282. Steam Generators, H. Ferguson.—Dated 27th December, 1878.-- 
(Not proceeded with.) 2d. 

The generator is fitted with longitudinal division plates or partitions 
extending from about the water line downwards close to the shell, and 
from the bottom upwards close to the flue. Mud pockets are provided at 
the lowest points of the partitions. 

6288. Apparatus EMPLOYED IN THE COVERING OF CYLINDERS WITH CaRD 
Fiiiets, J. 8. Dronfield. —Dated 27th December, 1878. 6d. 

The cylinder is caused to rotate and the card fillet is guided so as to 
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be wound in a close spiral upon the poteeery of the cylinder. For this 
pu e the cylinder is rotated by a handle, and by means of wheel and 
ee gearing the carriage which delivers the card fillet is caused te 
travel along a screw in front of the cylinder at the same time as the latter 
revolves, 
5284. Dentat Compounn, F. Fletcher.—Dated 27th December, 1878. 2d. 
‘An acid phosphate of tin is used in a cement formed by mang this 
material with lime, alumina, or their basic silicates, vagy oxide of zinc, 
oxide of tin, magnesia, or other powders which have the property of 
combining with it and setting into a hard mass, as a filling material 
for decayed teeth, for building up broken teeth, or repairing artificial 
teeth. 


5285. Sewinc Macuines anp THreap Winvers, &c., J. and G, Watson 
and BE. Jackson.—Dated 27th December, 1878. ; 

The First part of this invention relates to the construction and appli- 
cation of an improved needle guard, whereby the needle of the sewing 
machine will be prevented being struck by the shuttle in its forward 
movement. The Second part refers to combining or constructing a presser 

late and thread guide together in that class of sewing machine appliance 

own as the thread spooler or winder used for filling the spools or reels 

employed in the shuttles of sewing machines, and which improvements 
are also applicable to other reeling or winding apparatus. 


5286. Ancuors, &c., J. Scott and J. H. Riddel.—Dated 27th December, 
1878. 6 


The shank is in the form of an open web frame with a short central 
arm at one end to which the shackle is secured, and angled outwards 
beyond into two edge and forked arms towards the head or outer gripping 
end formed with large socket eyes on these outer arms, which are made 
wide enough apart to contain and protect the gripping and holding fluke 
arm made in the form of a transverse lower frame, swivelling by its outer 
transverse axle or eye, preferably by turned end stems fitted and mounted 
to swivel in the large eyes at the end of the forked arms of the shank 
frame. The fluke arms are formed in one with the swivelling transverse 
spindle, and project back so as to oscillate within the forked part of the 
open frame and arms, and in the same central plane therewith in their 
mid or non-acting and flat-housing position, but oscillating to one side 
or the other to enter the ground when let go, chokes being formed on the 
1 eyes of the arms and end parts of the journals of the fluke frame 
to fix it in the holding position. An elongated hawse hole is formed in 
the bow of the ship, sufficiently wide and long enough to take in the 
—, which is thus when not in use drawn into and protected by the 
< r, 


5288. Pianorortre Actions, C. Kesseler.—Dated 27th December, 1878.—(A 
communication.) 6d. 

This movement differs to ordinary movements chiefly by the arrange- 
ment of parts, which allows it to be easily taken to pieces, and is effected 
by arranging the hammers and the pushers respectively on separate bars. 
After ing the h bar the bar with the pushers can be lifted 
out, while the key with the repetition lever is drawn out from the front. 
The lifting of the hammer is effected by two pushers, of which one acts 
as auxiliary during the upward motion of the hammer more than the 
main pusher which rests on a support. The weight of the pushers is 
balanced by a counterweight applied to the lever. 
$289. Arrararcs ror Measurino Textice Fasrics, C. Kesseler.— Dated 

27th December, 1878.—(A communication.)—( Not proceeded with.) 2d. 

This consists of a half round bar inserted between the innermost layer 
of cloth and the board on which the cloth is wound, and which carries a 
roller. The cloth in being unwound bears on the roller which it causes 
to revolve, and by suitable gearing transmits its motion to a counting 
apparatus of known construction. 


52090. Trace Arracuments, H. J. Haddan.—Dated 27th December, 1878. 
—(A communication, )—(Not proceeded with.) 2d. 

This consists of a metal frame and a spiral spring wound round a 
spindle terminating in a hook The frame has a circular disc with an 
opening of the same section as the spindle, and opposite to and connected 
to the disc by side bars is a second disc hollowed out to leave room for 
the extremity of the spindle, and ending in a ring. Two half-cylindrical 
plates fixed to the side bars, and resting on both ends on circular projec- 
tions of the flat disc and the hollow disc, form a casing for the spring and 
spindle. The latter is cylindrical, and has four grooves to prevent its 
turning in the discs, and also near its extremity a washer and pin, which 

ress upon one end of the spiral spring, while the opposite end of the 
tter rests free on the flat disc. 


5201. Purtiryino Coat-oas, F. Versmann and J. von Quaglio.—Dated 27th 
December, 1878. 4d. 

In order to remove sulphur compounds, other than sulphuretted 
hydrogen, from coal-gas, certain materials are heated, and the coal-gas 
pte through them, whereby the compounds are formed into sul- 
phuretted hydrogen, which may be absorbed in any known manner. The 
materials employed are aluminium, barium, boron, calcium, chromium, 
cobalt, copper, lead, mignesium, manganese, potassium, silicium, sodium, 
strontium, tin, titanium, and tungsten, or any of their compounds, 
which, by the action of the hydrogen or other reducing component part 
of the gas, are rapidly more or less reduced to the metallic state. 

52905. Apparatus ror tar Discuarce or Water in Stream Pipes, &c , 
C. de Nottheck.—Dated 27th December, 1878.—{_Not proceeded with.) 2d. 

A cylindrical box has in the centre at one end an entrance passage 
formed through a boss screwed to fix the box to the pipe or receiver. The 
bottom is penetrated by a tube which extends upwards and communi- 
cates with the interior by small perforations in the tube immediately 
above the bottom of the box. Upon the tube slides a second box sutfi- 
ciently light to float upon the water which accumulates in the outer box. 
This condensed water raises the fluat until the holes in the tube are 
uncovered, when the water escapes without any steam passing ; then 
when the water has escaped the float falls and the outlets are again covered, 
jon ‘eed part of the float dipping into the water and making a tight 

join 
52096. Vevocirepes, H. J. Lawson.—Dated 27th December, 1878.—(Not pro- 
ceeded with.) 2d. 

In tricycles the axle is made in two pieces, which with suitable 
mechanism is constructed to lengthen or shorten, so as to cause the wheels 
to approach nearer or farther apart for the purpose of portability, so as 
to permit the machine to pass through an ordinary doorway. 

5207. Reapinc anp Mowino Macuines, &c., P.C. and P. J. Evans and 
H. J. H. King.—Dated 27th December, 1878. 18. 4d. 

According to one arrang t the hine is made with a frame of a 
circular or nema | circular form in plan and of a diameter equal to 
about twice the breadth to be cut. The cutting action takes place at the 
forward quadrant of the frame at one side, there being fingers fixed at 
this part such as are combined with the knives of ordinary reaping 
machines, but curved at the side to guide the crop properly to the knives. 
The knives, which may work above or beneath the fingers or in slots in 
them, are fixed on the edge of a circular disc mounted in a horizontal or 
inclined position, and cut the crop as the disc revolves, and this dise at 
the same time forms a circular rotating platform which receives the crop 
as it falls and carries it round to the back quadrants. The crop is laid 
over towards the cutters by an ordinary reel placed at an angle if necessary, 
or by a reel having its rails or bars curved or inclined so as to be further 
from its shaft at the side where the curve of the cutter disc takes the 
cutters further back. The machine is mounted on two or more wheels, 
and the rotating platform and laying reel, together with other parts, are 
worked by gearing from one or more of such wheels. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Last week’s improved tone was maintained on ’Change in 
Birmingham to-day, and in Wolverhampton yesterday. Several 
mill and forge proprietors reported themselves as perceptibl 
better off for orders. Instances are now quotable in which full 
time is once more being run. Such instances relate mainly to 
mills for the production of sheets required by the galvanisers, 
who are buying more freely than for several weeks past. 

Roofing sheets in the galvanised state, alike corrugated and 
plain, are rapidly running up. At the close of last week a few 
circulars were issued announcing a rise upon previous circular 
quotations of 20s. per ton. This brought the prices of some of 
the galvanising firms => £13 10s. for sheets of 24 gauge delivered 
in London in bundles, but not in cases. Yesterday in Wolver- 
hampton leading firms declined to accept orders at that figure. 
They required £14. Even at £14 they would not accept heavy 
= nor would they allow the offer to remain current over the 
wee 

This action by the galvanised iron firms follows upon the 
determination to which the holders of spelter have come—not to 
sell that metal during a twelvemonth at under £17 per ton. Con- 
sequent upon this determination, soft spelter had by the close of 
last week been advanced to £17 10s.—a figure which was £3 
advance upon the prices at which it might have been bought not 
a fortnight before. Yesterday soft spelter could not be got at 
Jess than £18 10s., and at that figure not in greater quantities 





than fifty tons. Consumers are not over supplied, considering 
the ne aes of the compact into which the holders of spelter have 
entered. Few of them, perhaps, hold more than from 400 to 
500 tons. The orders which they have booked for galvanised 
sheets leave but little room to fear an absence of full work 
at the galvanising establishments throughout the ensuing 
two or three months, Nearly all the specifications which 
were being held back by buyers led been promptly placed, and 
consumers are beginning to order somewhat in advance of require- 
ments. ‘To this there are a few exceptions. They relate to ex- 
porting merchants—firms who have for some time past been 
enabled to secure their sheets at a drop of 2s. 6d. per ton upon 
almost every fresh order. They declared to-day that they were 
unable to see how the consuming market jcan bear the advance 
which the makers demand, seeing that that market is mostly 
colonial, and that the colonies just now are in an unenviable 
financial condition. The last several mails from Australia have 
brought but small orders for galvanised sheets, and merchants 
declare that the colonists cannot afford tofgive the money which 
is now being demanded. 

Neither, however, in Birmingham nor Wolverhampton were 
the manufacturers moved by this reasoning. They intimated 
that they had telegraphed to Australia, and that they entertained 
no doubt whatever that the antipodean orders which will follow 
will show avidity to purchase by the Australians. Exceptional 
instances, in which on Wednesday 15s. rise would have been 
taken, had disappeared to-day, and the makers who would been 
content with the lower figure at Wolverhampton, would not in 
Birmingham accept specifications at a minimum of from 20s. to 25s. 
upona fortnight before; while from the establishments which were 
to-day best placed for order, 24 gauge could not be got under the 
maximum quotation declared the day before in Wolverhampton. 

There were a few mill and forge proprietors on Birmingham 
*Change who could not report themselves so well off as they were 
last week; but they were the exception. Not only sheet makers, 
but also makers of plates, angles, and hoops, together with chain 
and anchor iron, all caoniel themselves in little better employ- 
ment. Orders were upon the market from merchant firms in 
London and Liverpool, who were not indisposed to place their 
mga po at prices which they would not give at Quarter 

ay. All minimum rates have gone up, but it has been almost 
impossible as yet for crucial prices to be advanced. Yet the 
buyers of sheets do not hesitate to express to us that they are 
accepting a declared rise. Best stamping sheets sold better 
to-day. Makers sought to get more money for the product, and 
declined to take large orders. 

Tin-plates were very strong, and as much as 2s. per box more 
money was asked for some coke samples. Liverpool firms are 
especially anxious to get their orders booked, but makers declined 
to commit themselves. Tin could not be had to-day at under a 
rise of £5 upon the week. 

Pig iron can be sold with a little less difficulty this week. Con- 
sumers were to-day desiring less tardy deliveries, and some 
consumers were seeking to purchase additional lots. Mostnative 
iron could be got at the rates of last week and of a fortnight ago, 
yet high-class native brands were here and there held for more 
money. Nor yet could Tredegar, or Askam iron, or the best hema- 
tites of Cumberland and Barrow be bought for the rates of a fort- 
night back. There were agents who on Tuesday evening received 
telegraph advices from their principals, instructing them not to 
sell any more iron at the last previous rates. At this consumers 
were not greatly surprised, since “last previous rates” mean 
prices exceptionally low as compared with former years. Con- 
sumers were to-day offering to buy at prices which they declined 
to give on Tuesday morning. 

The recent downpour of rain has largely added to the accumu- 
lation of water in the mines, and has inconvenienced some of the 
ironworks. Those situated upon the Stour, in the Stourbridge 
district have been stopped, notably those of Messrs. E. P. and 
W. Baldwin. At the Wilden works of this firm a boundary 
wall has been destroyed, and damage sustained to the extent of a 
few hundred pounds. Messrs. Baldwin’s Swindon works also 
have had to stop for a time from the same cause, but their 
Wolverhampton works have not been interfered with. 

The coal trade is looking up a little. This week the demand is 
somewhat better. The prospects are declared to be improved. 
Prices are therefore not so weak as they were. Early subsequent 
quotations will be strengthened by the contemplated action of 
the miners, who are preparing to appeal to the Coalmasters’ 
Association to advance prices, with a view to the payment of 
higher wages, in accordance with the prevailing sliding scale 
agreement. 

At the special meeting of John Bagnall and Sons, Limited, 
held in Birmingham a few days ago, to receive the half-yearly 
report, which, as I last week stated, compared favourably with 
that of the previous six months, Mr. Gem, the chairman, said 
that the company was coming out of troubled water. They had 
mede alittle profit if they excepted the debenture interest, which 
he trusted they might in time get rid of altogether. Their suc- 
cess was due to the reduction in royalties, the closing of unpro- 
fitable collieries, and rigid economy. 

At the four edge tool works in Wolverhampton owned by 
Messrs. Wm. Edwards and Son, and in the edge tool department 
of the Chillington Iron Company’s works the platers have come 
out on strike for a 10 per cent. bonus on their wages, or, what is 
equivalent to it, £10 a year per man for house rent. ‘I'he custom 
of paying platers house rent has prevailed in the Birmingham 
pot Wednesbury trade for very many years, but never in Wolver- 
hampton. The Wolverhampton men have now n “put on” 
by the Birmingham Union, who assert that the Birmingham 
masters have given notice to discontinue the bonus unless 
Wolverhampton pays it. All the other classes of operatives are 
dependent for work upon the platers, hence the strike is serious. 
At the works where non-unionists are employed no notice has 
been given. 

In consequence of the continued depression in the nail trade, a 
further considerable reduction has been made in the wages of 
spike makers. They are now paid 6d. per bundle for 8in. spikes, 
8d. for 7in., 9d. for 6in., 1s. for 5hin., 1s. 3d. for 5in., 1s. to 
1s. 7d. for 44in., and 1s. 10d. for 4in. The men say that at these 
prices they can only earn 1s. 6d. a day, and orders are so scarce 
they are not working more than half-time. 

The Great Eastern Railway Company has been inviting tenders 
from the rolling stock makers of Birmin ham and the vicinity, 
and contracts of considerable dimensions tae been entered into 
by the Midland Carriage and wages Company, the Metropolitan 
Company, and Messrs. Brown, Marshall, and Co. The orders 
are of the aggregate worth of £250,000. 

At the eighteenth general meeting of the Metropolitan Railway 
Carriage and Wagon Company, Limited, held in Birmingham, a 
dividend for the past year at the rate of 10 per cent. on the 
ordinary capital has been declared. Some three or four years ago 
the company paid 15 per cent., but comparing the present times 
with the state of trade prevailing in former years, the reduction 
in dividend cannot be regarded as at all surprising. 

The annual report of the Cannock and Huntington Colliery 
Company deals largely with the serious accident which occurred 
thereinJune. It appears that twenty-six iron tubs fell to the 
bottom of No. 1shaft which was being lined, and that the mishap 
arose ‘‘from the want of proper pipe ae on the part of those 
entrusted with the lowering of the tubs.” It is believed that no 
further damage has been occasioned than the fracture of one or 
two of the tubs, and it is hopedjthat' by the end of this month 
the raising of the tubs will becommenced. Special machinery has 
been provided for this pu by Mons. Chaudron. Pit. No. 2 
has been excavated to its full diameter to a depth of 412ft., but 
is to be continued to a depth of 443ft. Lord Hatherton has con- 
sented to make important concessions in the matter of the mini- 
mum royalties. 

The ironworkers of Smallthorne, North Staffordshire, have 





commenced working six extra hours a-week rather than suffer a 
reduction of wages, and the colliers of the same district have 
submitted to a reduction in the tonnage. At a mass meeting a 
few days ago of colliers on strike at Silverdale, Apedale, and 
Chesterton, a resolution was carried affirming that, as they had 
conceded reductions in wages since 1874 amounting, in the aggre- 
gate, to 70 be cent., they were determined to resist the present 
attempt of the employers to enforce a further reduction of 
10 per cent. to the utmost. 

The directors of the South Staffordshire Waterworks Company 
report that the diminution of revenue which is taking place from 
trade supplies occurring simultaneously with the expenditure on 
new works, renders it advisable to reduce the rate of dividend on 
the ordinary capital, and thus to maintain the reserve at a reason- 
able amount. A dividend for the half-year on the ordinary stock 
at the rate of 3 per cent. per annum is recommended, and £2582 
is carried forward to the credit of the next half-year. The new 
works are approaching completion, and the directors are con- 
vinced that in advising this expenditure the best interests of the 
proprietors have been consulted. 

At the close of Birmingham ’Change to-day —Thursday — 
holders of spelter were asking £20; a continental telegram having 
announced sales at; the out ports at and over £19, consumers 
hesitated to buy, yet holders would not lessen their quotation. 
Some galvanised sheet firms required £15 for 24 gauge in bundles 
in London. One case black sheets realised a rise of 5s. per ton, 
but most brands could be had at old rates. The market closed 
altogether more cheerfully than for many weeks past. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


A moze healthy feeling has been noticeable in the iron trade of 
this district during the past week, but whether the improvement 
will lead to any permanent substantial increase of business re- 
mains to be seen. The «ctual amount of buying has not been 
large and it is only in very exceptional cases where any higher 
prices have been obtainable, but consumers have been coming 
more freely intothe market with inquiries, and as there is evidently 
more anxiety on the part of buyers to cover what requirements 
they have at late rates, there has been a firmer tone on the part 
of sellers. Lancashire makers of pig iron report that they have 
been receiving a fair number of inquiries for both foundry and 
forge iron, which it is hoped will lead to some fair orders being 
placed before long, and they are now less disposed to quote below 
their list rates, which for delivery into Manchester may be said to 
be goa firm at 43s. 6d. per ton for No. 3 foundry and 43s. 
for No. 4 forge, less the usual 24 per cent. 

In some of the outside brands of iron coming into this market, 
such as Lincolnshire, a fair amount of business has been doing at 
last week’s rates, but where advances are asked very little is 
being sold, and north-country iron is at present coming into this 
district only in very small quantities. Makers’ quotations for 
delivery equal to Manchester are 42s. 4d. per ton net cash for 
No. 3 foundry, and a few sales have been made at an average 
price of 42s.; but there are still some old lots in merchants’ hands 
which are offered at late rates. 

The finished iron trade is also exhibiting a slight tendeacy 
towards improvement, and manufacturers report there are more 
orders coming to hand, although they are only for small quan- 
tities, and it is still only in exceptional cases where works are 
anything like well employed. Prices are firmer, as there does 
not appear to be quite so much pushing at the extremely low 
tigures which have recently been mentioned in the market, and 
for good ordinary Lancashire bars delivered into the Manchester 
district the average quotations range from about £3 5s. to £5 10s. 
per ton. 

Amongst the engineering branches of trade I do not hear of 
much new work coming to hand, and as I have previously pointed 
out, an improvement in this direction is to a very large extent 
dependent upon the Lancashire cotton trade. There are, how- 
ever, inquiries in the market for engineering work, and I have 
been informed that an American order for cotton machinery 
has recently been placed in this district, and it is hoped that 
this may lead to a fair amount of business being done with the Lan- 
cashire machinists. 

The coal trade continues very dull, and although the pits in 
the majority of cases are not working much more than half 
time, supplies are still in excess of the demand, whilst the selling 
prices in the open are very irregular, holders of stocks taking 
very low figures to get rid of anything like large quantities. In 
some cases merchants, influenced by low prices, are beginning 
to get in winter stocks of house coal, but this class of fuel 
still moves off very slowly, and the demand from works for forge 
and steam coals continues so small that the inferior descriptions 
of round coal are quite a drug in the market. Engine classes 
of fuel continue generally plentiful, which is an extraordinary 
feature in trade at this season of the year, when the small quan- 
tity of round coal, being screened, usually causes slack to be 
scarce, but it is only in exceptional cases, and for the better 
qualities of slack, where colliery Ss have any difficulty 
in meeting the requirements of their customers, and burgy and 
the common sorts of slack are bad to sell. It is difficult to give 
any fixed quotations, but the average prices at the pit-mouth 
range about 8s, to 8s. 6d. per ton for best coal, 6s. to 7s. for 
seconds, 4s. 6d. to 5s. 3d. for common, 3s. 9d. to 4s. 3d. for burgy, 
3s. to 3s. 3d. for good slack, and 2s. to 2s. 6d. for common. 

Tn the shipping trade there is not the amount of business doing 
which is usual at this time of the year, and prices continue low. 

The miners’ conference at Manchester, which resolved itself 
into the annual meeting of the Miners’ National Union, con- 
cluded its sittings on Saturday, when Mr. A. Macdonald, M.P., 
was elected president of the union for the ensuing year; Mr. B. 
Pickard, West Yorkshire, vice-president; Mr. W. Crawford, 
Durham, secretary ; and Mr. J. Nixon, Northumberland, trea- 
surer. 

The half-yearly report of the Wigan Coal and Iron Company, 
one of the largest in Lancashire, has just been issued to the share- 
holders, and the directors state that the downward course in 
ag has continued in both coal and iron, and in the latter it 

as been very marked indeed. Four furnaces, the same as last 
half, have only been in blast, and the output of coal has been 
less, but the stocks on hand show an increase of £7797 over last 
half, and now amount to £162,733. In presenting the balance- 
sheet the directors state that the result, although not so dis- 
couraging as last half year, 1s, however, still far from good. It 
showed that a profit of £13,183 had been made, but there was 
standing to the debit of the age and loss account last Decem- 
ber £17,182, and deducting the above profit, there still remained 
a loss of £3944 to the debit of the account. I may state, how- 
ever, that in addition to ot clearing off the loss of last half 
year, £31,886 has been debited to depreciation, the amount now 
standing to the debit of plant account being £1,512,991; anda 
considerable loss made in conne2tion with a local iron company 
has also been wiped out. 

There is a steady and firm tone in the iron and steel trades of 
North Lancashire and Cumberland, the demand having improved 
to a considerable extent. Both Bessemer and forge qualities of 
iron are in increased consumption, and a large delivery of metal is 
being made to the Continent, America, and other countries. 
One or two furnaces have lately been blown in, and the make of 
iron has been thereby increased. Steel makers are briskly em- 

= but shipbuilders, finished ironworkers, engineers, and 
oiler-makers are short of work. Railway rolling stock is in 


improved request, and several good orders at low rates have lately 
been booked. Iron ore and coal are in better request, but there 
is.no change in value. 

The steamship Thavemore, which has been refitted and 
re-engined by the Barrow Shipbuilding Company for the American 
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live meat trade, ran her trial trip on Monday with very satisfac- 
tory results. She is owned by Messrs. W. Johnson and Co., of 
Barrow and Liverpool, and will form the pioneer of the Barrow 
and Baltimore fleet of steamers, which will commence running in a 
few days. The vessel had a fifty mile run, and her speed was 
registered at 134 knots per hour. ‘he dimensions of the ship 
are as follows :—Length, 325ft.; breadth, 89ft. 9in.; and depth of 
hold 33ft. Her registered tonnage is 1547 tons, her gross tonnage 
being 2400 tons. The engines are compoamd, the cylinders being 
respectively 42in. and 80in., with a stroke of 4ft. Their nomina) 

wer is 300 horses, but the indicated power is 1600. There are two 
Souble-ended boilers, with six furnaces in each. The Thavemore 
is fitted up with the latest appliances, including Muir and Cald- 
well’s steering gear, Napier’s new steam windlass, Durham’s 
velometer, Clark’s patent boat-lowering apparatus, and a power- 
ful Hocking’s conienser for supplying fresh water to the cattle. 
She will carry 700 or 800 head of cattle. The arrangements for 
the ventilation of the decks have been carried out on a new sys- 
tem planned by Mr. Humphries, manager of the Barrow Ship- 
building Company, which is very effective. The fitting of the 
ship was done under the superintendence of Mr. W. Elspen, 
consulting engineer, Liverpool. 

There are signs of a considerable development in the mining 
industries of the Egremont district in Cumberland. 

Owing to the inability of the directors to work at a profit, the 
shareholders of the Barrow Steel Casting Company have decided 
voluntarily to wind up the concern. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

PEOPLE ask me how it is that if the coal trade is so very dull, the 
tonnage of coal by rail to London should keep so great. It is 
certainly worth noting, that during last month, 78,000 tons in 
excess of the weight during the corresponding month of 1878 were 
forwarded to the metropolis. A big business, however, is now 
done from the new pits which have been opened out in the districts 
of South and West Yorkshire and Derbyshire. The real reason 
why trade is represented as so bad is simply this—that it is un- 
remunerative. ‘The prices for coal are lower now than they have 
been for many years. Indeed, the coalowners say freely they sell 
torailway companies and other large consumers at prices which are 
positively profitless. Outsiders naturally ask, Why do they do so? It 
certainly seems outrageous that the coalowner should sell his 

roduct at a price which cannot pay him; but the coalowner is 
in a fix. If he does not supply fuel at the current market rates, 
he carnot supply it at all, and that means that he must shut up, 
or rather “‘lay down” his colliery. ‘‘ Laying down ” a pit is not 
so small a matter as a tradesman putting up his shutters. It is 
an expensive business to set a colliery idle. It costs money todo 
nothing, and all the time the property depreciates, and customers 
who were not served during the cheap years are not likely to 
return during the dear years. Besides, the coalowner, like 
everybody else, is buoyed up by the hope that trade will soon 
revive, and he is anxious to be in a position to take advantage of 
the revival, which shall not only bring him a better price for his 
house coal, but find him a market for his “slack,” which is at 
present worthless. 

The Midland Railway Company is rapidly increasing its traffic 
in coal from South and West Yorkshire. From South Yorkshire 
alone the company, during July, took 12,000 tons. Rockingham 
Colliery has been sending at the rate of 400 tons per week ; and the 
Sheffield Coal Company—Birley collieries—have sent even more. 
From Monk Brelton 600 tons per week have been sent, and 
Carlton, a comparatively new colliery, has doubled that tonnage. 
The Great Northern Railway Company carried about 18,500 tuns 
of Silkstone in July, being an increase of 2000 tons over June. 
One-third of the tonnage was sent from the Thorncliffe Collieries 
—Messrs. Newton, Chambers, and Co. An increased tonnage 
has also been sent from the Oaks, Mitchell’s Main, Swaithe 
Main, Edmund’s Main, Wombwell Main, Elsecar Main, and 
Darfield Main. Hoyland Silkstone has been going at the 
rate of 1000 tons per week. From the West Riding pits there 
has also been an increase. 

A singular project has been brought before the coal and iron- 
masters of Yorkshire — namely, that a tidal canal, having 
Bawtry for its terminus should be constructed from that town 
to Owston, a distance of twelve and three-quarter miles, and 
then from Owston to Whitton the river Trent should be deepened. 
Branch lines from Shireoaks and Rotherham to Bawtry would 

ive communication with the great mining centres of the district. 

ere would be no locks in the canal. If the canal were cut, 

—_ Yorkshire coal could be carried at 4s. per ton to the London 
market. 

A somewhat brisker trade is being done in telegraph wire, 
some of which is intended for the repairs and extensions of exist- 
ing wires, and others for new lines of communication. Wire for 
agricultural purposes—fencing, &c.—is less in demand. 

The finished iron trade keeps in a very depressed condition ; 
but I hear that several ironmasters are not quite so desponding 
as they were. They believe that the demand for steel rails, for 
example, is more on account of the cheapness of steel than of its 
actual superiority for the purpose, and they believe that if iron 
rails were fairly tested beside steel rails, the one would be found 
as durable as the other. Given steel at something like its old 
price, the iron rail, they think, would soon be declared as service- 
able as its rival in steel. There may be something in this, but 
the railway companies go on superseding iron with steel. The 
Midland alone have laid over seventy miles of steel rails during 
the last half year. 

The coke trade keeps active, and very large quantities are being 
forwarded to North Lincolnshire for smelting purposes. At the 
North Gawber Hall Colliery thirty-two ovens are at work, and 
the first batch of fifty new ovens has been commenced during this 
and last week. 

The edge tool and cutlery trade is now very brisk, particularly 
for Germany, for which there is a very important demand. The 
agricultural implement trade is over for the season. It has been 
very indifferent throughout. 

A Canadian order for steel rails has been ‘“‘ placed” in 
Sheffield, Messrs. Brown, Bayley, and Dixon, of the Sheffield 
Steel and Ironworks, being the successful tenderers. The weight 
is 15,000 tons, and the price is said to be £4 16s. a ton. 

The report as to an order for 30,000 tons of rails from America 
is untrue. Some fresh orders have been received here for 
armour-plates and boiler-plates, and several new furnaces have 
been put in blast this week for the production of raw iron. 

We are now in the thick of the British Association. The 
savants crowd the streets, and their sayings swamp the daily 
papers. On Saturday they exchange science for excursions, of 
which they have thirteen, and on the following Thursday eleven 
—making a total of twenty-four. 

On Wednesday last 200 families of South Yorkshire colliers 
left Barnsley for New Zealand. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

An improved tone has been apparent in the Cleveland gion 
trade during the week, and aye have slightly risen. here 
is yet nothing of a sufficiently satisfactory nature to indicate 
positively that this improvement presages a real revival of trade, 
and some time must elapse, and further results than a mere rise 
in prices be evident, before it can be said that a revival in trade 
is approaching. It has been too much the custom to hail brief 
spurts as signs of improvement, and therefore judgment should 
be suspended until it is shown whether when the time for delivery 
of the iron recently sold comes round merchants have means of 





disposing of it, or whether they will rush it on to the market 
again and so pull down prices. It cannot be denied, however, 
that a hopeful feeling is better than depair. Owing partly to the 
decline in the Scotch market, and partly to the fact that more 
iron has recently been sold than the legitimate demand 
warranted, prices are easier this—hursday—afternoon. The 
improvement in the American trade will no doubt prevent a 
serious fall, but until the inland and continental demand 
improves Cleveland prices cannot hope to reach beyond 34s. 6d. 
or 35s. for No. 3. There is no doubt the downward tendency is 
arrested, and for some time there will be fluctuations. The 
market has been artificially depressed by Bears, and the move- 
ment recently experienced is the natural rebound; at the same 
time it must be remembered that several concerns now standing, 
are ready to start again the moment trade really revives, and 
that, taken in conjunction with the heavy stocks, will prevent 
prices uy | very much. 

During the week the shipments of pig iron from the Tees ports 
and West Hartlepool have been slightly lower than those of the 
previous week. The total was about 16,000 tons, of which 
14,000 tons were shipped from Middlesbrough. From the latter 
port the Grangemouth shipments were 5000 tons—a fair average. 
Continental exports show a tendency to increase. Messrs. 
Connal and Co. report their store of Cleveland iron at 81,900 tons. 

The Cleveland steel rail trade is just now the subject of some 
discussion. Messrs. Bolckow, Vaughan, and Co. have posted a 
notice at their Eston works stating that all engagements with 
their men will be terminated in a fortnight from Saturday last. 
It is believed that this really means that a reduction in wages 
will be sought for. A reduction of 10 per cent. was enforced 
early inthe year. Messrs. Bolekow, Vaughan, and Co. are very 
busy just now at their steel works, and are executing some heavy 
foreign orders. It has been rumoured that a Canadian order for 
15,000 tons of steel rails is coming to the North of England. I 
have heard nothing authoritative yet. 

The manufactured iron trade is very quiet yet. The plate trade 
specially is stationary. Shipbuilders manifest an indecision as to 
whether they shall adopt steel plates in lieu of iron, and in the 
meantime are only giving out orders for what is immediately 
required. The claim for a reduction of 15 per cent. inthe wages 
of high-priced men in plate mills is being submitted to Mr. 
David Dale as arbitrator to-day—Thursday. The Board of Arbi- 
tration also intend making arrangements to-day with regard to 
the recent claim for a general reduction of 5 per cent. 

It is said that efforts to re-construct Messrs. Hopkins, Gilkes, 
and Co., Limited, now being wound up under supervision of the 
court, are being made. Whether such efforts can be successful 
with the incubus of the heavy claim for damages made by the 
South Australian Government for defective rails remains to be 
seen. 

It is also stated that a settlement has been made with the 
creditors of the Skerne Iron Company by the payment of a com- 

sition of 15s. in the pound, offered through the medium of Messrs. 
McLean and Co., of Old Jewry, London. It was estimated that 
there would be sufficient assets to pay the creditors in full, but 
the composition has been accepted rather than undergo the delay 
of realisation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A MARKED improvement has taken place in the Glasgow iron 
market since my last report. This is due partly to the action of the 
miners, described below, and also to some extent it is a result of 
the continued improvement of the foreign department of the 
trade. The shipping returns of pig iron are quite satisfactory as 
regards exports, which show an aggregate increase on the year 
to date of close upon 60,000 tons. The imports from the North 
of England, on the other hand, are still diminishing, and present 
a total decline of 41,700 tons. In the course of last week one 
furnace was blown out—Ardeer Iron Works—leaving 89 in blast 
as compared with 96 at the same date last year. Notwithstanding 
the improved trade, large quantities of iron are being sent into 
store. The supply in the hands of Messrs. Connal and Co. was 
augmented during the week by 2038 tons, and now amounts in 
the aggregate to 292,361 tons. 

In the warrant market an increase in prices, unexpected in its 
extent, has taken place, and been the means of some embarras- 
ment to one or two dealers; but it has at the same time given 
scope for rather more speculative business than has been usual 
of late. Business was done on Friday forenoon at 43s. 1d. to 
43s. 34d. cash, and 43s. 6d. one month, the tone being quieter in 
the afternoon. On Monday there was a fair business, and trans- 
actions were likewise comparatively numerous on Tuesday. On 
Wednesday the market opened at 43s. 74d. one month, but 
receded to 43s. 2d. cash. In the afternoon business was de- 
pressed, closing sales at 43s. 44d. to 43s. 14d. one month, and 43s, 
cash. To-day—Thursday—the market was flat, at 42s. 11d. to 
42s, 9d. one month, and 42s, 9d. to 42s. 7d. cash. 

Makers’ iron has been in good demand at the following im- 

roved quotations :—G.m.b., f.o.b. at Glasgow, per imperial ton, 
No. 1, 42s. 6d.; No. 3, 41s.; Gartsherrie, No. 1, 47s.; No. 3, 
43s. 6d.; Coltness, No. 1, [53s.; No. 3, 43s. 6d.; Summerlee, No. 
1, 45s.; No. 3, 42s.; Langloan, No. 1, 53s.; No. 3, 43s.; Carn- 
broe, No. 1, 45s.; No. 3, 42s.; Monkland, No. 1, 43s.; No. 3, 
41s. 6d.; Clyde, No. 1, 45s.; No. 3, 42s.; Govan, at Broomielaw, 
No. 1, 43s.; No. 3, 41s. 6d.; Calder, at Port Dundas, No. 1, 
46s. 6d.; No. 3, 42s. 6d.; Glengarnock, at Ardrossan, No. 1, 
44s. 6d.; No. 3, 42s. 6d.; Eglinton, No. 1, 43s. 6d.; No. 3, 
42s. 6d.; Dalmellington, No. 1, 42s. 6d.; No. 3, 41s. 6d.; 
Carron, No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 
57s. 6d.; Shotts, at Leith, No. 1, 47s. 6d.; No. 3, 43s. 6d 

The shipments of iron manufactures last week were larger, and 
embraced valuable consignments for Australia and India, and 
manufactured articles for New York, and different continental 
countries. These were the hull of a vessel valued at £1800 and 
railway ironwork at £3800 for Calcutta; a dredging machine, 
£2200, for Melbourne ; £2800 worth of machinery, £7000 castings, 
£6500, miscellaneous articles, and £2800 worth of sewing 
machines. 

The coal trade in the West of Scotland is in a somewhat 
abnormal state. As yet the restricted output has been sufficient 
to meet nearly all requirements without an advance of prices, but 
these may very likely rise a little before long. In the eastern 
mining counties there is a good shipping demand, the inland 
trade being also fair, and the miners as a rule well employed. 

The agitation among the miners for an advance of wages con- 
tinues, and it really appears as if the men were destined in 
some degree to succeed. Their object has been in the first place 
to induce the large body of the miners to join the unions, and to 
that end scarcely a day passes on which meetings are not held by 
the agents, and the miners addressed upon the grievances under 
which they are labouring. As it is undeniable that the men, 
like all other classes in the country, have been feeling 
the pinch of the backward times, such appeals have generally 
resulted in practical action, so that there are at this moment a 
larger number of miners in union throughout the coal and iron 
districts of the West of Scotland than for at least half-a-dozen 

years past. The course of action which the miners consider 
ikely to be the most effectual in leading to an improvement in 
their position is the restriction of the output, and this has already 
been pretty extensively adopted. They have also made ademand 
for an increase of 1s, per day in their wages. In several instances, 
where they cannot afford to have their supplies of coal inter- 
fered with, the masters have agreed to give a slight advance; 
but in other cases the advance has been refused, and the men are 
on strike, the quarrel being of the usual bitter description, and 
ejectment warrants sang myo the men out of their dwelling- 
houses, The agitation has spread into Renfrewshire, Ayrshire, 





Stirlingshire, and Fife, where the same means are being 
as in Lanarkshire to get the wages raised. ng adopted 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE sinking of the Coedcae Colliery has been . , 
accomplished through the 4ft. to the of, and done Kyte 
ably able manner. Every credit is due to Mr. W. Davies for the 
successful achievement, and a lesson has been given well worthy 
of being carefully copied. The start from the first was good, the 
engine of great power, and the sinking was never at any time 
ang as in too many previous cases. At the adjoininy 
colliery of Messrs. Insole there is still a hitch, and the coal hac 
yet to be won, ‘The Dinas Colliery continues unworked 
the men refusing to work while Mr. Galloway is employed, 
and Colonel Hunt distinctly refuses to part with him. It 
is difficult to see how the dispute will at Perhaps were an 
unbiassed and able authority selected to arbitrate some- 
thing might be done one way or the other; for at the pre- 
sent rate the colliery will be ruined, and the connection be 
lost. There is now a very good demand for coal, and most coal- 
owners have as much as they can do. Last week the Castle Pit 
at Cyfarthfa, turned out a thousand tons of coal ever day. The 
whole export from Wales during the week was slightly over 
130,000 tons. Each port was well occupied, and while Cardiff 
exported over 90,000 tons, Swansea and Newport came very nearly 
one-half this large total, Newport rendering 22,000 and Swansea 
13,000 tons. There was great satisfaction experienced at Swansea 
last week by the sudden inrush of trade, and prospects continue 
fairly satisfactory. One rather singuler change must be recorded 
that though the Cardiff total was a large one for last week, the 
consignments to France were much less than usual, and this 
French trade appears in part to have gone to Newport, the 
unusually large quantity of 9000 tons having been sent from that 
port. Notices are again out from the Forest of Dean Ironworks 
Messrs. Crawshay, terminating all contracts at the end of the 
present month. The dispute at Lletty Shenkin Colliery was 
settled this week by a decision against the collier for breach of 
contract—non-attendance at work ; verdict, £3 and costs. ‘The 
case was important, as it affected many other colliers. 

I am glad to state that the iron prospects continue good. 
Dowlais has secured an order for 15,000 tons of iron rails, but at 
a low figure, £4 f.0.b. Other orders are floating about, and it is 
possible, if an advance over this small figure can be obtained 
that Cyfarthfa will again start. Mr. W. Crawshay appears 
disposed to this. Of course, no iron rails can be made at a 
profit, seeing that the puddled bar in stock was made when iron 
rails were £8, and wages high in comparison to the present; still 
it may be a consideration whether or not the quarter of 
a million tons of iron mine now on the tips, and along the 
mountain side at Cyfarthfa, might not be converted into cash. 
Remaining as it does means depreciation, and the rule now in 
favour is, of two evils choose the least. This rule animates coal- 
owners as well as ironmasters, and in many cases coal working 
has been continued, not because it pays but because the loss is 
less to a colliery in working than when idle. I should not be 
surprised any day to see a start at Cyfarthfa, and a month more 
see mills and furnaces in good action. The arrangements for 
making tires and tin-plates at Dowlais are on a large scale, and 
are rapidly approaching completion. Ebbw Vale is fairly off for 
orders, but the colliers have been somewhat troublesome again. 

Rhymney Works are going on well. I question if another 
order would be booked at present. Shares have run up from 
£9 to £18! 

The tin-plate trade is better. One maker tells me he has 
secured orders for two months certain at an advance of 1s. 3d. 
per box. This is good news, and, to show its correctness, he 
refuses to take another order until the present is executed. 

I notice no movement at Mr. De Bergue’s establishment, near 
Cardiff. It will be a great pity that such an excellent establish- 
ment should be stopped. The men are amongst the best skilled 
in the country, and will now be dispersed. 

Preparations for closing at Pentyrch are going on. A sto e 
seems inevitable. The works are linked up with the late West 
of England Bank, and probably the prosecution of the directors 
now on foot has brought the stoppage about. There was a 
rumour, how far true I do not know, that Mr. Booker was trying 
to form a company to carry on Pentyrch. There is a good con- 
nection with Amsterdam for sheet iron, and the colliery is a good 
one, and under able management. Altogether the works are 
compact, and seeing that the iron trade is moving, and the works 
are able to turn out pig at a cheap rate, a new company is not 
an impossibility. 








Muiier’s “ ALPHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvr. ] 
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VISITS IN THE PROVINCES. 


ICKLES BESSEMER STEEL WORKS, SHEFFIELD. 

Tue great and rapid strides which during the past few 

ears have been and are now being necessarily made, 
in the economical production of steel in various forms, 
invest a visit to works laid out on the most recent Epon 
with considerable interest to an engineer. The Ickles 
Steel Works of Messrs. Steel, Tozer, and Hampton, of 
Sheftield, may be regarded as in many respects typical, 
and as embodying the most recent improvements that 
have been effected in plant and machinery for making 
Bessemer steel. 

Messrs. Steel, Tozer, and Hampton purchased these 
works but a short time a , and already they have 
expended more in giving them a character in keeping 
with the name chosen for them, in the improvement of 
the works and the adoption of the best plant, than the 
whole works as previously standing cost. The works are 
now specially laid out for producing steel rails, and on the 
arrangement of the machinery for this purpose we must 
say a few words. In the production of the steel ingot 
there is nothing remarkable, the plant is of the best 








































| economy in production which will enable a manufacturer 
to or orders such as those lately in the market, can be 
attained. 


| A feature in the rail mill is that it is driven by 
| frictional gearing quite new in a rolling mill. The gear- 
ing consists of an application of Weston’s multiple disc 
friction brakes as used in hoisting or a e gear 
is shown in the accompanying engraving. lay shaft A 
carries towards its mid length a pair of heavy spur 
wheels, between which is a series of flat discs held in 
place between the wheels by a pair of strong ribbed 
castings, themselves attached to the spur wheels. Between 
thesearetwodiscscontrolled bya large flat bar of steel form- 
inga key K which passes transversely through the shaft, 
which is an intermediate shaft between engine and rolls. 
The shaft is hollow, and at its ends are hydraulic cylinders 
| revolving with it. The pistons Pin these cylinders are 
attached to a rod which through the centre of the 





shaft and controls the key K which holds the friction 
discs against either the one or the other spur wheel. The 
latter being in gear with wheels which work in opposite 
directions, the rail mill is reversed steadily, and yet 
quickly, b 





y admitting the water to one or other 
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WESTON’S ROLLING MILL CLUTCH. 


kind, and hydraulic power is employed for operating 
converters and ladles. The ingots, after one of a batch 
has been tested, are reheated in ordinary reheating fur- 
naces arranged in double rows, so that from both these 
the ingots may pass to the cogging mill with as little 
labour as possible. From the breaking down and three 
high billet rolls the inguts in the form of blooms, 
slabs, or billets, pass automatically to the bolting 
and finishing rolls, by means of a series of flanged rollers 
laid under ground, but with their upper surfaces about 
an inch above the floor. These rollers are driven by a 
separate small engine controlled by a boy who starts 
them immediately a billet makes its appearance from the 
cogging mill. By this means, the billets are brought up 
to the bolting rolls direct, and the hinder end stops 
against a long floor roller, which has a transverse as well 
as a rotary motion. By this the billet is moved into 
position for passing through one or other of the roll 
grooves, and is also carried to the finishing rolls which 
are in line with the bolting rolls. The billet is thus con- 





TRANSVERSE VIEW 


verted into a rail almost without a touch by the roll 
attendants, except a little push now and then for direc- 
tion. From the finishing rolls, the rails, in lengths of 
about 65ft., pass automatically to the front edges of three 
circular saws, set at the necessary distance apart to cut 
the long rail into two of desired lengths. All this is done 
with the most perfect regularity, and with the smallest 
amount of labour. When billets of from 4in. to 7in. 
square are to be cut up into short lengths for other 
purposes, oy = by the rolls by the same means toa 
very powerful horizontal shear which bites billets of these 
sizes off into short lengths as though they were of 


wax. 
It is only by arrangements such as these that the 


agg This reversing gear has been in use but a 
ew rene and thus far has very satisfactorily 
transmitted the power of a horizontal compound tandem 
engine capable of indicating about 550-horse power. 
Many different forms of reversing gear have been tried 
and failed, and some practical men predict failure, short 
life, and ill-success for the arrangement now adopted 
by Messrs. Steel, Tozer, and Hampton. The gear has 
been made by Messrs. W. and J. Galloway, of Manchester, 
and is an essentially different application of friction gear 
from og hitherto applied in a rolling mill. Only a com- 
paratively small hydraulic pressure is necessary, because 
the friction is that of a small pressure repeated over a 
large number of surfaces. The gear seems to show promise 
of success not offered by previously-tested arrangements. 
THE MANUFACTURE OF SHEEP SHEARS. 

AN enormous number of sheep shears is made yearly 
in Sheffield, and hitherto ategihier by hand. The com- 
— of the American trade and other causes have, 

owever, rendered it expedient that measures should be 
taken to reduce the cost of production. 

From time to time references have been made in our 
correspondents’ letters to the improvements which have 
been made in the works of Messrs. Ward and Payne, 
Sheffield, in the manufacture of these shears. We have 
visited these works, and examined the machinery with 
which most of the labour of producing shears has 
been rendered unnecessary. Almost all the work of 
making these shears can now be performed by young 
men and boys. The steel used in this manufacture 
is all crucible-melted on the works, and the ingots of 
about 2sin. square and two feet in length are taken to 
other works to be rolled into hoop steel about three 
inches in width and about one-eighth of an inch in thick- 
ness, the thickness and width varying slightly for 
different shears. The hoops are then sent back, and are 
first cut up into lengths of about 2ft. The central part of 
the short stripis then heated, and about 4in. thereof made 
a little thinner, either under one of Bradley’s American 
ershioned hammers or under aroll with excentric journals. 
The first process is thus as indicated by Fig. 1. The next 
step is to place the short strip under the large punch, by 
which the plate is punched into the form shown at Fig. 2. 
The machine which accomplishes this is not a large 
machine, and its mechanism is that of most steam-power 
——. machines with excentric and slide motion. The 

rst process in “ ying shears” is thus not performed by 

a fly punch at all. The next step in making the shear is 
to heat the back of the blade and place it in a simple die 
in a fly press, by which it is, at one blow, bent into the 
form shown at Fig. 3. By this means an exact portion 
of this back is bent with a definite turn, which makes it 
easy to perform the next step, which is to turn the back 
quite over by hand, as shown at C D, Fig. 4. With the 

| same heat it is bent and twisted just at the root of the 
| blade, so that the part next the blade, which, in Figs, 2 





and 3, is in the same plane as the blade, is now normal 
thereto. The next step is to heat the handle part, and a 
little of that which will form the bow. It 1s then, by 
one descent of a steam-power press of a very simple 
kind, bent into the forms shown by Fig. 5. e other 
end of the plate is done in the same way, and Fig. 6 is 
produced. The edges of the blades are then roughly 
ground, so that there is not much grinding to do at those 
parts when hardened. The shear blades arenext hardened 
and ground afterwards. They then pass to the setters, 
who bend the part M, Fig. 6, into the well-known bow, 
which forms the spring. This is done by a pair of forks, 
one fixed in a bench, and one held in the hand. This 
last process could not be described, however, even were 
it necessary, except at great length. It may shortly be 
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SHEEP-SHEAR PROCESSES. 


stated to be the same as that adopted for the old iron 
and steel shears. Messrs. Ward and Payne are, we believe, 
the largest makers of sheep shears, and, of course, make 
many varieties, but the most of the all steel shears made 
by the process just described are sent to South America, 
Australian wool-growers being unable at present to 
believe that the boy may possibly invent something that 
may be better than that which the father made in years 
gone by. The all steel shears are actually very much 
cheaper than the iron and steel shears, but in some parts 
of England and in Australia prejudice makes the buyer 
pay for the old and inferior tool. This prejudice cannot, 
owever, last long. 








THE EFFICIENCY OF SCREW PROPELLERS. 

“EXPERIENCE,” writes Bacon, “is the foundation of all 
knowledge.” For “experience ” substitute “ experiment,” 
and the aphorism will apply with great force to engineer- 
ing science. In the absence of experiment we can but 
blunder about in search of the truth; and all attempts to 
use the imagination scientifically failtodo good service 
in helping us out of difficulties. Of nothing are these 
propositions more true than they are of the principles of 
screw propulsion. It is next to impossible to find two 
engineers or two shipbuilders who are agreed in their 
explanation of certain phenomena attending the action 
of screw propellers; and there can be no doubt that this 
diversity of opinion is solely the result of ignorance con- 
cerning the matter discussed. The ignorance is not 
wilful—far from it. Nor do we use the word in an 
invidious sense. It exists and is widely diffused because 
experimental inquiries into the action of screw propellers 
a of the resistance of ships have never been pushed far 
enough. This state of ignorance is slowly disappearing, 
and the progressive speed trials being carried out b 
Mr. Denny and others will no doubt supply muc 
valuable information. 

We publish this week, page 161, certain di 
which are entitled to the most thoughtful consideration 
of all who are interested in questions concerning screw 
propulsion. This will be better understood when we say 
that they supply good ground for believing that the 
generally accepted theory that the power required to 
propel a ship at given velocities increases rather more 
= than the cubes of the speeds is erroneous, or 

at, at all events, it will not apply to extremely high 
velocities, 

During December and January last Messrs. Yarrow 
and Co., of the Isle of Dogs, were e d in conducting 
some very interesting experiments with propellers in 
order to determine the most suitable screw for a torpedo 
boat recently built by them for the Admiralty. ese 
experiments embraced trials with twenty-five propellers, 
varying in diameter, pitch, and blade area. As each trial 
was conducted progressively in order to obtain curves of 
efficiency for each screw at different speeds, and as the 
speed eventually obtained by this boat was the highest 
ever recorded, namely, 21°9 knots, or over twenty-five 
statute miles, per hour loaded, these results cannot fail 
to be of great value, forming a valuable contribution to 
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the general knowledge on this subject. It is through the 
courtesy of Messrs. Yarrow and Co. we are enabled to 
illustrate a few of the results obtained. It will be seen that 
each curve is accompanied by the leading particulars of 
the propeller, and a general outline of its shape. 
Throughout the diagrams there is one curve, shown by a 
solid black line common to all, which is simply to serve 
as a ready means of comparison. This curve is that 
which would be formed if the power required to drive 
the boat varied as the cube of the speeds, assuming that 
400-horse power gave a speed of twenty knots, which is 
fairly borne out in practice. Each result has been 
obtained as the mean of two or more experiments, and 
in no case has a result been considered final unless con- 
firmed by subsequent trials, and each une so obtained is 
indicated on the diagrams by a dot. Referring to 
diagram No. 4, it will be seen that the line obtained 
is almost straight, + type A indicating that at speeds 
over eighteen knots the resistance does not increase in 
the very — ratio in which it is commonly held to 
augment. This is confirmed by diagram No. 6, and also 
by other experiments made by Messrs. Yarrow and Co. 
This is a very promising feature for the possible increase 
of speed in the future. 

One very remarkable fact which was ascertained during 
the experiments, was the influence which the elasticity of 
the propeller blade had on its efficiency ; and this was con- 
firmed without exception and in a most marked degree, 
the thin and elastic blade in every case giving a superior 
result to a rigid blade. In diagram No. 1 will be seen 
two curves A and B. These were obtained from two 
screws of precisely the same dimensions, pitch, diameter, 
blade area, &c., excepting only the thickness of the 
blade. It was found when running at a speed of 16 knots 
that the tip of the thin blade bent forward during one 
part of the revolution to the extent of 1}in., and ata speed 
of 17 knots it bent forward 1#in., and at a speed of 18 knots 
it bent 3in., coming back when at rest to its original 
shape ; beyond this speed the blades became permanently 
bent. It is reasonable to suppose that in an efficient 
screw the work done by any one blade should be equal 
to that done by each of the others, also that it should be 
uniform throughout the revolution, and it is not impro- 
bable that the elasticity of the blades tends to conform to 
these conditions, and further, if it is proposed in design- 
ing a screw to turn to good account this elasticity, the 
blade should be proportioned so that in bending forward 
its pitch should be reduced, which will be a further 
means of equalising the work done by each blade. 
Messrs. Yarrow even go so far as to question whether 
during certain portions of the revolution there is not 
actually a pressure on the back of the blade in the 
opposite direction to the motion of the boat when pro- 
flers are used having little slip, of large diameter and 

igh speed. 

One noticeable feature was more or less confirmed 
throughout the experiments, namely, that screws of most 
efficiency were those which had least variation of slip at 
different speeds, while on the other hand, those 
having at a slow speed a negative, or a very small 
slip, were without exception bad. It is interest- 
ing to compare, as an example of extreme cases, 
diagram No. 1 (curve A) with diagram No. 8. The 
screw employed in the former, it will be seen, is large in 
diameter and of fine pitch ; while in the latter it is small 
in diameter and of coarse pitch ; these two propellers, 
although so widely different, actually were productive of 
almost identical results, and when taken in comparison 
with the other diagrams are clearly extreme cases, both 
representing propellers of inferior efficiency, suggesting 
that the best screw would be one proportioned some- 
where between the two, which, as the diagrams show, 

* was eventually found to be the case. One fact which 
these experiments tend to prove is that propellers giving 
the best results at high speeds are not the best for slow 
speeds. This is more particularly marked by diagrams 
2 and 6. These experiments prove most conclusively 
the importance of sparing no pains in proportioning the 
propeller to suit the conditions under which it works, and 
the immense loss that may be occasioned through not 
doing so. Throughout the trials the boat was loaded to 
a displacement of 27 tons, being 3 tons less than when in 
fighting trim. 

We may proceed to examine the diagrams more in 
detail. No. 1 shows that a velocity of about 20°4 knots 
was obtained with 550-horse power. Seven runs were 
made, at speeds varying gradually from 14 knots. Each 
dot represents the mean of two or more rtns. In 
this case the screw A gave bad results throughout, 
up to 1825 knots. From this point its efficiency 
nearly cvincided with the cube of the power; 
brt at the highest velocity obtained it will be seen 
that a wide interval separates the line A from the 
dark standard line; 550-horse power ought to have 
given a speed of over 22 knots; as a fact it gave 
20°4 knots. The results obtained with screw B are in 
every way superior. Sets of runs were made with it, from 
15 knots up to about 19°25, and it will be seen that 
the curve approximates very closely at the higher speeds 
to the standard curve. 

In diagram 2 we have the results of seven runs at pro- 
gressively increasing speeds. The work of the propeller 
is unsatisfactory. The speed curve is very regular, and 
continually gets worse. Itis evident that the higher the 
velocity the smaller would the efficiency of this propeller 
have been. 

In diagram 3 we have a still stronger example of the 
same fact. Six runs were made with this screw, but it 
was useless to push them beyond a speed of 18 knots, as 
it was evident that the speed curve had clearly a bad 
tendency, and that the higher the velocity the wider 
would be the interval between it and the standard curve. 

In diagram No. 4 we have a very different result. 
The speed curve is almost straight till a speed of 
20 knots is reached, beyond which it diverges strongly 
in the right direction, and a speed uf 23 knots was obtained 
with about 520-horse power, the resistance of the boat thus 





py augmenting in a far less rapid ratio than the 
cube of the speed. This was the most satisfactory pro- 
peller of all those tested, and our readers may with 
advantage compare the proportions of this propeller with 
those of diagrams 1, 5, and 6. The screw No. 6 gave a 
very fair result, and the speed curve, like that of No. 4, 
is full of promise that as the velocity increased so would 
the efficiency of the propeller. The remaining diagrams 
our readers will be able to interpret for themselves. 

The thanks of the community are, we think, due to 
Messrs. Yarrow and Co. for placing at the disposal of 
the world through our pages, information which has been 
obtained at considerable expense and with much trouble 
and hard work. The facts can hardly fail to modify 
received opinions concerning the action of screw pro- 
pellers at high velocities at all events; and the whole 
series will no doubt be cited as a standard contribution 
to the literature of the subject for very many years to 
come. 





THE BRITISH ASSOCIATION AT SHEFFIELD. 
(From our Special Correspondent.) 
SHEFFIELD, WEDNESDAY NIGHT. 

Tue proceedings of the British Association have been passing 
off satisfactorily to all concerned, the guests and their enter- 
tainers being mutually pleased with each other ; the arrange- 
ments have also worked well without let or hindrance. The 
chief event of the meeting was undoubtedly the lecture deli- 
vered last Friday night by Mr. William Crookes, in which by 
means of a brilliant series of recondite experiments, he gave 
the listeners a general summary of his recent discoveries in 
relation to the supra-gaseous state of matter. 

At the first meeting of the General Committee of the Asso- 
ciation, the Report of the Council for 1878-9 was read and 
unanimously adopted. The Report, among other items, set 
forth that the Council had under consideration the question 
of their library, for which there is no adequate space in their 
present London office. They have therefore decided to recom- 
mend that in future a library shall not be maintained at the 
office of the Association, and, in order to afford facilities to 
the members of the Association for consulting works of refer- 
ence as fully as they have hitherto enjoyed, they have made 
an arrangement with the University ot London, whereby the 
books belonging to the Association will be deposited in the 
library of the University at Burlington House, upon the 
following conditions :—(1) One copy ot every book transferred 
by the Association to be kept in the library of the University. 
(2) Members of the Association, on presenting an introduction 
from one of the general officers or the assistant secretary, to 
be permitted to consult the library of the University. 

The following resolutions were referred by the General 
Committee at Dublin to the Council for consideration and 
action if it should seem desirable :—(1) ‘‘ That the question of 
the reappointment of the Committee, consisting ot the Rev. 
H. F. Barnes-Lawrence, Mr. Spence Bate, Mr. E. Dresser 
(Secretary), Mr. J. E. Harting, Dr. Gwyn Jeffreys, Professor 
Newton, the Rev. Canon Tristram, and Mr. G. Shaw Lefevre, 
for the purpose of inquiring into the possibility of establishing 
a ‘close time,’ for the protection of indigenous animals, be 
referred to the Council for consideration; and that the 
Council be empowered to take such steps in the matter as 
they shall think most desirable in the interests of science.” 
The Council decided that the Committee should be re- 
appointed, and that in case of any action being required 
betore the next meeting of the Association, the Committee 
should be instructed to report to the Council thereon. (2)— 
“That the attention of the Council of the Association be 
called to the fact that the recommendations of the Royal 
Commission on Science have been altogether disregarded in 
the Act lately passed to enable the trustees of the British 
Museum to remove the Natural History Collection to South 
Kensington, and that the Council be requested to take such 
steps in the matter as they shall think most desirable in the 
interests of science.” The Council drew up a memorial to the 
First Lord of the Treasury, calling the attention of her 
Majesty’s Government to this question, and requesting Lord 
Beaconsfield to receive a deputation from the Council to 
present the memorial. Lord Beaconstield having been obliged 
to decline to receive the deputation on account of the press 
of public business, the memorial was forwarded to him at 
his request, and a reply has been received, which, together 
with the memorial, is given in the appendix to the Report. 
(3)—‘* That the question of the appointment of a Committee 
consisting of Mr. James Dillon, Mr. Edward Easton, Mr. P. 
Le Neve Foster, Captain Douglas Daiton, Mr. T. Hawksley, 
Sir John Hawkshaw, Professor Hull, Mr. Robert Manning, 
Professor Prestwich, Professor Ramsay, Mr. C. E. De Rance, 
the Earl of Rosse, Mr. W. Shelford, Mr. J. N. Shoolbred, 
Mr. John Smyth, jun., Mr. G. J. Symons, and Mr. A. 'T. 
Atchison (secretary), for the purpose of conferring with the 
Council as to the advisability of urging Government to take 
immediate action to procure unity of control of each of our 
principal river basins, be referred to the Council for consider- 
ation and action if it seem desirable.” 

The Council resolved that it did not seem to them desirable 
to take any action in this matter at present. The Committee 
which was appointed last year for the purpose of watching 
and reporting to the Council on Patent Legislation made a 
report to the Council. A deputation of the Council and cer- 
tain other members of the Association waited on the Attorney- 
General on May 27 with the report, and urged the passing of 
the Patent Law Amendment Bill, with certain moditications. 
The bill was subsequently withdrawn. The Council announce 
with great regret the loss they have sustained during the past 
year by the death of Mr. William Froude, F.R.S. One 
vacancy having been thus caused in their body, there remain 
only four names which it is necessary to remove from the list. 
The Council propose that, in accordance with the regulations, 
the four retiring members shall be the following :—Mr. F. J. 
Bramwell, C.E., F.R.S.; Dr. W. Farr, F.R.S.; Mr, W. 
Pengelly, F.R.S.; Professor J. Prestwich, F.R.S. 

The Council recommended the re-election of the other ordi- 
nary members of Council, with the addition of Mr. E. 
Easton, Professor T. Hughes, Mr. J. Gwyn Jeffreys, F.R.S.; 
Mr. W. Newmarch, F.R.S.; and Mr. H. C. Sorby, F.R.S. 

Dr. Williamson submitted a statement of the accounts for 
the past year, from which it appeared that the bala:.ce at the 
end of last year was £1317 1s.; received at the Dublin meeting 
and since in the form of life compositions, £230 ; annual sub- 
scriptions, £575 2s.; associates’ tickets, £1280; ladies’ tickets, 
£672; dividends on stock, £249 13s. 9d.; sale of publications, 
£110 14s.; sundries, £6 10s.; interest on deposit at London 
and Westminster Bank, £26 5s, 11d.; returned surplus of a 





grant to metallic solutions and compound salts, £10— 
£4480 5s. 10d. The expenses had been :—At the Dublin 
meeting for printing, and also for printing the previous volume 
of the Association’s transactions, £1231 16s. 8d.; printing and 
engraving the subsequent or Dublin meeting volume, 
£5385 6s. 3d.; salaries for one year, £495; rent of offices, 
£104 5s.; purchase of £1000 Consols, £943 15s.; on account 
of grants voted at the previous meeting, £1080 lls. 11d; 
balance on hand, £39 lls, The treasurer pointed out that 
the small balance was due to the circumstance that out of last 
year’s income the printing of two volumes had been paid, 
which was not usual, The smallness of the balance was also 
due to the purchasing of £1000 Consols, The report of the 
Council, together with the statement of accounts, was unani- 
mously adopted, 

The following is a synopsis of the grants of money appro- 
priated to scientific purposes by the general committee at a 
meéting held this morning. ‘The names of the members who 
are entitled to call on the geueral treasurer for the respective 
grants are prefixed :— 


A.— Mathematics and Physics, 


coc eccesco oso” 


Lodge, De.—New Form of High Insulation Key .. 

Adams, Professor.—Standard of White Light .. 

Everett, Professor.— Underground Temperature .. .. .. «+ 

Joule, Dr.—Determination of the Mechanical Equivalent of 
eS Seer ae ee ee ee ee 

Thomson, Sir W.—Elasticity of Wires 

Giaisher, Mr.—-Luminous Meteors .. .. .. .. 

Darwin, Mr. G. H.—Lunar Disturbance of Gravity 

Sylvester, Professor—Fundamental Invariants 

Perry, Mr. J.—Laws of Water Friction .. .. .. .. -. «+ 

Ayrton, Mr. W. E.—Specific Inductive Capacity of Sprengel 
WOON ca. as os, 6e. 20: 06. ee “e090 0% 06 he On 

Haughton, Rev. Professor—Completion of Tables of Sun-heat 
CosGhclomts .. cc 1s 20 0c os co ce oe ce c8 oe 

Forbes, Professor G.— Instrument for Detection of Fire-damp 
in Mines... .. 

Thomson, Mr. J. 
Paratiines, . 


oc ecce 


i—4 oeoccec 


M.—Inductive Capacity of ‘Crystals and 


B.—Chemistry. 
Dewar, Professor—Spectrum Analysis .. .. .. «. 
Wallace, Dr.—Development of Light from Coal-gas_ . 
C.—Geology. 
Duncan, Professor P. M.—Report on Carboniferous Polyzea .. 
Adam, Professor A. L. —Caves of South Ireland... ..) .. 
Seeley, Professor.—Viviparous Nature of Icthyosaurus 
Evans, Mr. John.—Kent’'s Cavern Exploration ° 
Evans, Mr. John.—Geological Record 
Williamson, Professor W. U.—Miocene 
North Ireland ae aie eT. Se ee 26. ee teetadat lee <e 
Hull, Professur.— Underground Waters of Permian Formations 


D.—Biology. 

Pye-Smith, Dr.—Elimination of Nitrogen by Bodily 
Lane-Fox, M. General.—Anthropological Notes .. .. 
Stainton, Mr.—Record of Zovlogical Literature .. .. .. . 
Foster, Ur. M.—Table at Zoological Station at Naples es ae 
Gamgee, Dr. A.-- Investigation of the Geology and Zoology of 

Bexied 2. 2c os ce 0s ce ce 0s ne se ce oe ee 
Lubbock, Sir J. Excavations at Port Stewart. . 


Flora of ‘the Basalt of 


Exercise 


F.—Statistics and Economic Science. 
Farr, Dr.—Anthropometry ., 


G.—Mechanics. 


Bramwell, Mr.—Patent Laws 500 


960 0 0 

Several other committees which did not require grants of 
money were then appointed or re-appointed. 

The concluding meeting was held this afternoon in the 
Albert Hall, under the presidency of Dr. Allman. A vote of 
thanks having been passed to the Mayor of Shettield and the 
Reception Committee, and general satisfaction having been 
expressed as to the hospitality and warmth of the reception, 
the Mayor of Sheffield, in reply, said that the town had 
done everything that it could to make its visitors comfortable. 
The average receipts of the British Association were about 
£1800 a year, and the total subscriptions in Sheffield were 
£400 below that average. This falling off he believed to be 
due to the severe depression in trade throughout the country. 
In reference to the utterances in one of the sections, he wished 
to state that he believed he was not descended from a monkey, 
and he believed that he had a soul. He wished it to be 
generally known that nearly all steel used at Woolwich was 
manufactured at Sheffield. The thanks of the Association 
having been given to the Master Cutler and the Cutlers’ Com- 
pany, Captain Douglas Galton moved a vote of thanks to the 
local secretaries and the local treasurer. Mr. James 
Glaisher, F.R.S., seconded this, and it was carried by 
acclamation. Mr, Pengelly moved a vote of thanks to the 
sub-committees. The vote having been seconded and passed, 
Dr. J. H. Gladstone proposed and Dr. Janssen seconded a 
vote of thanks to the manufacturers of Sheflield, Mr. Tozer 
responded, and the meeting came to a close. 

This afternoon about a hundred of the members of the 
Association visited the works of Mr. Mark Firth, to witness 
the casting of a large steel gun, after which they were con- 
ducted over a portion of the works. 

To-morrow (Thursday) there will be a number of excursions, 
but the business of the Association, practically speaking, 
came to an end to-day. ? 

A more kindly welcome was never extended to the Associa- 
tion, nor a larger amount of private hospitality. The per- 
formance of my duties here was greatly tacilitated by Mr. 
John Yeomans, the town clerk ; also by the two local secre- 
taries, Mr. H. C. Sorby and Mr. J. F. Moss. The meeting 
next year will be held at Swansea, commencing on the 
25th August, and in 1881 in York. 








Mera Stace Curtarns.—While Wagner’s “‘ Nibelungen” was 
being performed at Munich on Sunday evening the drop-scene 
took fire. Happily there was a metallic curtain which separated 
the stage from the auditorium, and this was immediately 
lowered, thereby preventing the serious panic which might have 
ensued among the audience. After some little interruption the 
fire was extinguished, and the actors went through the piece in 
the midst of the charred remains, 


Tue Ayti-BritisH Tarirr aT Work.—We learn that 
Canadian merchants in England find it impossible under our 
new tariff to purchase English tweeds, cheap woollens, chea 
blankets, and any of the class of goods which are loaded wi 
vindictive duties of 50, 60, and 70 per cent. Some Irish and 
Scotch tweeds they still buy as fancy goods, but as to the descrip- 
tions of goods of which three-quarters of our woollen importa- 
tions were formerly composed the trade is absolutely killed. No 
doubt Sir Leonard Tilley will explain to the British woollen 
manufacturers what a great and good thing thisis for their trade, 
but for our part we cannot see that there is any other way of 
looking at it than as a deadly and wanton injury perpetrated 
upon our consumers and British working men, for the sake of 
contributions from Canadian woollen manufacturers to the Tory 
corruption fund.—Zoronto Globe, 








Ava. 29, 1879. 


THE ENGINEER. 











CURVES SHOWING THE EFFICIENCY OF DIFFERENT SCREW PROPELLERS. 


(For description see page 159. 
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We illustrate above a system of compounding marine 
engines, patented by Mr. A. Vile, of Southampton. Fig. 1 is 
a vertical section, and Figs. 2 and 3 are plan sections through 
the slide valves, which are cylindrical. The engine is of the 
continuous expansion type, the high-pressure piston acting in 
a sense as a slide valve to the low-pressure cylinder. The 
steam valve C is an equilibrium valve, being fitted to work 
between its seat and an accurately planed surface at its back, 
on the cover of the valve chest, as shown, and it is alsoa 
blank valve, that is to say, without any exhaust cavity or 
passage in it. Its weight and size are thus reduced to less 
than half of the weight and size of the slide valves commonly 
in use, and having no exhaust passage it can be linked up to 
any required degree of expansion without causing compres- 
sion, as the exhaust takes place when the separate exhaust 
valves F open. The piston a is of considerable thickness, 
being preferably equal to the length of its stroke, and there- 
fore equal to half the length of its cylinder A, and it 
acts as a valve for controlling the admission of steam to 
cylinder B. The piston a is preferably of the same weight 
as the piston }, so that the pistons are balanced. The 

rts and reversing valves, connecting cylinder A to cylinder 
B, are arranged as follows :—From the upper end of cylinder 
Aa port D leads directly into the adjacent end of the casing 
of the reversing valve E, and from the lower end of cylinder 
A another port D' leads similarly into the casing of the other 
reversing valve E', as shown. d d* are ports leading from 
the upper ends of the two reversing valve casings into the 
upper end of the cylinder B, where they meet ina single 
orifice; and ,d' d*, Fig. 3, are similar ports connecting 
the lower ends of the two reversing valve casings with the 
lower end of cylinder B. 

The valves E E* are cylindrical in cross section, and are 
titted steam-tight in corresponding cylinders or chambers E?, 
in one with the cylinders A and B, or otherwise. These 
chambers E? are rather longer than the valves E E', so as to 
leave a passage for the steam past the ends of the valves, 
which when the engines are working ahead are in the positions 
shown at Fig. 2, the valve E being at the bottom and valve 
E' at the top of its chamber. 

The working of the engine is as follows :—The parts being 
in the position shown, and the pistons moving in the direction 
of the arrows, steam is being admitted to the top sides, and 
exhausted from the bottom sides of both pistons. The steam 
having at first acted on the top side of the piston a only, when 
the latter arrived at the middle of its stroke—the position 
shown—it uncovered the port D, and admitted the steam 
directly through that port over the end of valve E, and through 
port ¢ to the top side of piston d. On or before the closing 
of port D" by the other side of piston a, the exhaust valves 
opened at the lower ends of both cylinders. Similarly on the 
return stroke when the piston a has been raised by the steam 
acting on its lower face to the same position—the piston } 
being now at the bottom of its cylinder—shereby uncovering 
the port D', the steam passes directly under the valve E’, 
through port d’ to the lower side of piston b. The steam 
admitted to cylinder A thus acts as motive power in both 
cylinders in the same direction, there being no exhaust 
jackets, receivers, or spaces where steam can expand 
uselessly. 

When the valves E E' are reversed as above described, the 
steam passes from the top side of piston a, through port D, 
port ¢ of valve E, down through the valve E itself, and through 
port d* to the lower side of piston >, and on the return 
stroke from the lower side of piston a, through port D', through 
the port e of valve E', up through the valve E* itself, and 
through port d* to the top side of piston b. 








BERTHON’S COLLAPSIBLE BOAT FOR PON- 
TOON BRIDGE EQUIPMENT. 

WE noticed in THe Encineer for May the 9th a folding 
canoe which has been me by the Rev. E. L. Berthon. It 
has now been decided by the War-office to adopt Berthon’s 
collapsible boat for use either as a pontoon for light infantry 
bridges, or as an ordinary boat for use with the wagons of the | 
Royal Engineer’s train for an air line telegraph equipment. 
Patterns of it have therefore been sealed for service, as well as 
those of the various parts of a superstructure to link the several 
boats of the pontoon bridge together, wlien the invention is 
applied to light infantry purposes, The boat itself is made of 
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COMPOUND ENGINES. 


canvas, waterproofed with flexible paint, and stretched over | or platform of the bridge, are Sft. long and 18in. wide, Figs. 


longitudinal curved frames of timber. 
waterproofed canvas, one fixed outside the frames and one in- 
side the frames, so that when the boat is open there is an air 
space between the two skins, equal to the depth of the longi- 
tudinal frames. Each boat is 9ft. in length over all, and can 
be packed when collapsed in a space of 9ft. by Gin. by 2ft. 


There are two skins of | 2 and 3, being considerably deeper in the flanges at the middle 


than at either end. They are constructed as follows :—Each 
plank is made with top and bottom cover plates of Kawrie 
pine, each Sft. by 18in. by gin., fixed down on fir longitudi- 


| nals or flanges each jin. thick, and varying in depth from 3in. 


atthe centre to 1 hin. ateach end. The ends of the longitudinals 


With it are a pair of ash oars, four thole pins, attached tothe | are connected by V-shaped blocking pieces of English elm, and 


boat by lanyards, three leather straps to secure it when folded, 
and a removable thwart or seat. 


Fic.2 ' Fic.8 


| the longitudinals are also connected by pine distance pieces. 
The boat, oars, &c., are | The planks weigh, complete, 40 1b. each, and will support a 
strapped together when folded or collapsed, in the manner | 
shown in the drawing, and weigh complete avout 105 1b. | 


weight of 10 ewt. at the centre, without breaking. 
The transoms for landing at the extremities of the bridge 
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They are thus tolerably easily carried on a pole by two men 
for a reasonable distance—see Fig. 4. 

The superstructure consists of composite planks resting 
upon trestles or saddles which stand upright in the boats in a 
direction from end to end and not athwart them. Each saddle 
is a small two-legged trestle. The feet of this trestle fit into 
mortice holes, cut in the bottom gratings of the boat, and are 

rolonged up above the double transome, so as to form 
stanchions for a rope rail, Fig. 1. This saddle or trestle is 
held in its place by guys of copper wire, which hook into 
staples fixed in the gunwales of the boat, and—on one side— 
are fixed to a stirrup which rides over the head of the trestle 
stanchion, resting on a cleat. On the other side the guys are 
ay ep with a hide thong, with which they can be made 
ast to the same stirrup. The composite planks which are 
supported at each end by the trestles, and form the roadway 





are formed of a short piece of elm board, provided with iron 
loops at each end, through which pickets are driven to hold 
the transom in its place, and to take the ends of the handrail. 
The planks are attached to the landing transoms with has 
and staples. The anchors are of galvanised iron, of the 
common pattern, and weigh 141b. each. The cables are of 
white Italian hemp, each 20 fathoms in length, and 1fin. 
in circumference. welve boats with oars, &c., and twelve 
sets of superstructure will be issued to a troop of Royal 
Engineers when required for pg ae ee also for 
light infantry purposes if thought desirable. This light pon- 
toon equipment is not intended to supersede the ordinary 
pontoon pe at present issued as part of the appurtenances 
of the Royal Engineer train, but only asa valuable adjunct to 
the equipment of a flying column in cases where heavy 
transport is not admissible. 
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HAMPSHIRE WAGON, 


1809. 





Amone the old implements exhibited at Kilburn, the farm 
wagons deserved no small attention. The ingenuity of their 
construction, and the excellence of the material of which they 
are built, secured them a long life ; and a close inspection of 
these wagons showed that little or no improvement has been 
effected in this class of implement during the last fifty or 
sixty years. For example, Ball’s wagon, built in 1821, has 
been in constant use ever since, and is still in excellent con- 
dition. The modern Hampshire wagon can hardly be regarded 
as an improvement on that we illustrate above. It was made 


The fasteners are simple bent bolts, and the nuts bear against 
the rail and a little distance piece A of cast iron. No holes 
are needed in the sleeper, and consequently the sleepers may 
be laid without reference to the holes in the rails, It will be 
seen that the rails now in use may be used with these new 
sleepers. Other forms, Figs. 2, 3, 4, are shown, but these 
are not so good as Figs. 1 and 5, as the fastenin 

depends on holes in the sleepers, and hence a good de 


taking up a sett here and there opposite the screw fasteners. | of work must be done in laying to make the holes of rails and 


sleepers correspond. In either system fish-plates are unneces- 
sary, and as the flat plate on which the iron longitudinal 
sleeper rests is continuous, the permanent way is firmly held, 
and the setts are prevented from sinking next rail. The 
fastenings, it will be seen, do not prevent the paving setts 
from a up tight against the rail, and altogether the 
system as illustrated by Figs. 1 and 5 is, we consider, one that 
will recommend itself very strongly to tramway engineers. 





by John Davis, of Grafting, Berks, in 1809, and was exhi- 
bited at Kilburn by Messrs, R. and W. Rodgers, of Turgiss | 
Court, Winchfield. It was light and strong, and by no means 
devoid of elegance of form. 





LARSEN’S TRAMWAY. 


TuovGH ten years have elapsed since tramways were per- 
manently adopted in London, it is somewhat remarkable that 
their permanent way has remained of the most unsatisfactory 
character. There is not, we believe, more than a mile or two 
of tramway in the whole of London in which the rail is 
fastened to the sleepers, of whatever sort, in such a way that 
they may be from time to time tightened by a good mechanical 
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Tue illustration given herewith is of a rotary engine o 
novel character, which the inventor, Mr. Lorenzo B. w- 
rence, of Monticello, Cal., calls a rotary vacuum engine. It 
consists, saysthe American Manufacturer, in an arrangement of 

| curved tubes A, which are open at both ends, and supported 
| by a wheel B secured to a hollow shaft, and having tubular 
. | spokes, which project beyond the periphery of the wheel into 
adjustment. Almost the whole of the many miles consist of | the spaces between the curved tubes A. 
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A NOVEL ROTARY ENGINE 






valve can be. Instead of; knife-edge joints or pins, a short 
spring is used to hold down the short end of the lever. This 
of course cannot set fast. The valve itself is made of the 
cupped form shown. It is said that in this way the forma- 
tion of a partial vacuum—a well-known phenomena—beneath 
the valve is avoided, and that it will close at as nearly as 


a grooved rail channelled on the under side, which rests on a | 
wood longitudinal sleeper, and is held there by dogs. This 
is most unsatisfactory, as after the rails are down a little 
time the wood sleeper beneath becomes slightly compressed 
under the pressure of the loads upon the rail, and there is 


The hollow shaft is supported by plummer blocks, which rest 
upon the sides of a water tank, into which the curved tubes 
dip. One end of each curved tube is always left open; the 
opposite end is provided with a valve I, which closes auto- 
matically as the open end touches the water. Opposite the 














| open end of each curved tube there is a gas burner F, which 
<< | is pivotted to one of the tubular arms of the wheel B, and is 
: | burner receives gas through the hollow shaft and arms of 
| the wheel B. The valves I are operated by the same cam 
< | through the levers J. 
S | _ The pivotted burners are arranged with reference to a con- 
| tinuoasly burning stationary gas jet L, so that the gas is let 
| on as they come opposite the stationary jet, the latter serving 
| to ignite the gas as it issues from the pivotted gas burners. 
As the mouth of the curved tube nears the water the valve I 
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| is closed, and the burner F is turned aside, shutting off the 





By the heat of the gas flame the air is rarefied in 


then no means of tightening the rail without re-driving all gas supply. rina of Oe sees : = 
, and as the tube strikes the water the air is cooled, 


the dogs, and this cannot be done without moving the rails | the tu 


moved by a cam G attached to the plummer block. This | 


so as to find a fresh place in the sleeper for holding the dog | forming a partial vacuum, which draws the water into the | 


or dog spike. The result is that the whole of the setts along | tube, causing that side of the wheel to preponderate, and | 

the line of the rails must be taken up, and this being costly, | inducing a rotary motion, which is continued so long as the 

the tramway is made to work as 7 as possible before this | gas is supplied and ignited in the manner described. 

is done. The roads, therefore, grow from to worse, until | 

they are intolerable. 
M. Larsen has now brought out a system of permanent 

way which will recommend itself to most engineers on account | 

of the facility of laying and of adjustment. The best form in | 

this system is shown in Figs, 1 and 5, in which the rails may | introduced by Mr. 











THE MARTYN-ROBERTS SAFETY, VALVE. | 
Tue annexed engraving illustrates a safety valve now being 
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| possible the lifting pressure. Careful experiments, the results 
‘Ww. Parsey, C.E., Fish-street Hill, London. | of which have been submitted to us, seem to justify this 


be fastened anywhere on the sleeper, and re-tightened by | It is claimed for it that it 1s as simple and trustworthy as a | statement, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves i opinions of our 





A NEW PROCESS OF PHOTOGRAPHY. 

S1r,—It is well known that the great defects of phohephe of 
machinery is that details in shadow are not brought out. This 
is specially the case with photographs of locomotive engines. I 
have recently examined the results of a new system of photo- 
graphy which will interest many persons, as it appears to over- 
come the difficulty referred to altogether. 

this process collodion is not used, and the dry plates 
employed are seven or ten times more rapid than the ordin: 
wet ones. Just before leaving London the editor of the Briti 
Journal of Photography informed me what rapid strides this 
new process was ing, and I found on arriving here that an 
enterprising photographer, Mr. Tulley, Division-street, Sheffield, 
is using it practically in his business. I have, with his assistance, 
made a close study of the whole process. Mr. Tulley used it for 
all his photographs of children—children being so restless that 
most of the ordinary collodion plates are spoilt during exposure— 

se of the movement of the little sitters. 

In the new process gelatine takes the place of collodion. The 
plates are covered with a layer of bromide of silver, held in sus- 
pension in gelatine, and simple as the preparation of the pian 
might therefore seem to be, the preparation of the gelatine 
emulsion is not so in reality. The bromide of silver is made by 
—. nitrate of silver to bromide of ammonium, and there are 
difficulties in the way of getting rid of the ag fluid, in 
thoroughly mixing the precipitate with the gelatine, in obtaining 
pure samples of gelatine, and in conducting these operations in 
@ place from which chemical rays of light are utterly excluded. 
The common orange glass of photographers’ windows is of no 
use in protecting this sensitive compound from the chemical rays. 
Another point is that this gelatine or bromide emulsion has to be 
digested in a bottle for several days, at a temperature of not more 
than 90deg. Fah., and the longer it is so treated, within certain 
limits, the more does its sensitiveness increase. It also gradually 

its shade of colour beneath the slow action of the heat. 

It would take up too much space to go into all the details of the 
of manufacture of this emulsion, but the original process of 

Mtr. Charles Bennett will be found described in the British Journal 
of Photography of March 29th, 1878, and a simplification of it by 

‘aptain Abney, F.R.S., in the same periodical under the date of 
May 30th, 1879. 

These gelatine plates are in the market, and may be bought, as 
Mr. Tulley buys them, ready prepared. Those which I saw him 
use were manufactured by Messrs. Wratten and Wainwright, 
38, Great Queen-street, Long-acre, London, W.C., who at present 
cannot make them fast enough to meet the demand, On a some- 
what clouded afternoon, when with the collodion process Mr. 
Tulley was giving exposures of about fifteen seconds each, in his 
studio, he tried several of the gelatine plates upon me, each time 
uncovering and recovering his lens as quickly as his hand could 
move. The time of exposure was between one and two seconds. 
He told me that in attempting to take portraits in the open air 
with these plates he could not uncoverand re-cap his lens quickly 
enough, and over-exposure was then invariably the result. 
Under such conditions, a mechanical shutter and a quick expo- 
sure were necessities. He developed these plates in my presence 
by the light of a small gas fiame, surrounded on all sides with 
ruby red paper. He told me that by using too much light in 
development he failed in some of his earliest attempts, for he 
did not then fully realise the great sensitiveness of the plates. 
The development consisted of the application of a solution of 
pyrogallic acid, bromide of potassium, and liquid ammonia, 
mixed in stronger proportions than ordinarily employed in ~_- 
plate work. The picture was slow in coming out. For nearly 
two minutes nothing was seen, but then the picture began to 
appear, and in about two minutes more was developed to perfec- 
tion. He said that if the picture came out rapidly after the first 
application of the developer, it would be a proof of over- 
exposure, and the negative would be then too weak. When the 
plates are rey exposed, the unaided developer brings them 
out to full printing intensity. The negatives are too thin 
apparently to print well, but their non-actinic yellowish colour 
counterbalances their trans ncy. This new gelatine process 
is remarkable for the sensitiveness with which it gives details in 
the shadows ; for instance, in photographing ivy in a bad light, or 
snow in a good one, fine details in the shadows are rendered, instead 
of the patches of black and white which the operations by the 
collodion process are so liable to produce. The editor of the 
British Journal of Photography showed me a picture of some dark 
foliage, aes ge hed in London at six o’clock in the evening, 
and it was full of detail in the shadows; he also brought under 
my notice a snow scene in Canada, photographed by the same 
method, in which the shadows were well rendered. In Mr. 
Tulley’s likenesses of children, taken by this rapid method in 
Sheffield, the most delicate half tones are well brought out. Al. 
these characteristics show that the new process is better fitted for 
the photographing of machinery in motion or standing than any 
“of its ecessors, and wherever quick exposures are necessary it is 
rapidly driving the collodion process out of use. W. H. H. 

effield, August 19th. 


BRITISH ASSOCIATION, PRESIDENTS ADDRESS, SECTION G. 


Srz,—In the report given of the presidential address of Section 
G, Mechanical Science, in THe ENGINEER of August 22nd, the 
following paragraph occurs :— 

“In ‘the Bessemer process, pig iron of a selected quality is 
charged into what is technically called a ‘ converter,’ a e cast 
iron vessel into which air can be blown at considerable velocity by 
suitable blowing machinery. is goes on until the iron is 
thoroughly oxidised and the impurities contained in the metal are 
driven off. When this happens the blowing ceases, and a certain 
proportion of spiegeleisen or ferro-manganese is added to the 
charge so as to give the required amount of carbon. Blowing 
recommences, this time only to effect complete mixture of the 
materials, and then the casting of the ingots takes place of a 
quality corresponding to the metal selected for the mixtures. A 
mild steel—or as it has been called, a pure iron—is the resultant.” 

The inaccuracies are as follows :—The converter is not, except 
in rare instances, a cast iron vessel, but a vessel of plates rivetted 
together. The iron is not and ought not be oxidised at all. The 
impurities sulphur and phosphorus remain unaffected, while 
their percentages increase during the blow. It is not customary 
to re-blow after the addition of spiegel. The metal does not 
correspond so much to the metals used as to the part played by 
the blower, who can make the steel hard or soft at will. 

The following are corrections of misleading statements :—The 
pig iron is made especially for the process, It is more a question 
of pressure than or blast. Although mild steels are 
largely produced in the Bessemer converter—to which the term 
‘**pure iron” cannot be correctly applied—hard steels are also 
frequently made. Aex, E. Tucker, 

Rhymney Iron and Steel Works, Fell. Inst. Chem. 

Rhymney, August 24th. 





WATER PRESSURE REDUCING VALVES. 

Srr,—In last week’s Encineer, I notice a letter from Mr. D. 
Bruce Peebles, of Edinburgh, in which he makes the following 
quotations from my paper read before the Institution of Mechani- 
cal Engineers: —“‘ The special feature in the regulator about to be 
described, is, that even the largest valves may be worked by 
weights of a few pounds, or a head of water of a few feet.” Also 

From the underside of the piston a small pipe communicates 
swith 1 apparatus, by which the pressyre may be varied as 





He then proceeds to state that these form the special features 
of a governor mted by him. Since the letter a) T have 
looked into the specification he refers to, but fail to see that 
these features exist at all in his patent. As I stated in my paper, 
many schemes have been devised for controlling the pressure of 
water, but in nearly all the plans hitherto proposed the valve 
has been regulated by weights put directly on the top, or by a 
head of water equal to that required on the outlet. Mr. Peebles’s 

overnor does not differ in this respect from previous inventions. 
Such schemes are not desirable, as in any but the smallest valves 
the weight necessary to reduce the pressure by even a few pounds 
on the square inch, would be so ponderous as to be quite un- 
manageable. On the other hand, if the valve was regulated by a 
head of water equal to the outlet pressure, this head would in 
practice nearly always be difficult to get, and in most cases un- 
attainable. Mr. Foulis, by his construction of valve, overcomes 
these practical difficulties, and by his separate regulating 
arrangement he is able to vary the pressure on the largest size of 
main from zero to 100 lb. per square inch by a total weight of 
25 Ib., still having the advantage of the full pressure to operate 
the valve, and overcome any friction due to packing. Mr. 
Peebles in his valve, which is briefly and somewhat in- 
adequately described in a specification relating to other matters, 
seems to contemplate regulating the valve by a head of 
water greater than that required on the outlet, and after- 
wards reducing this head by placing weights directly on the 
top of the valve. Granting the possibility of his being able 
by means of a stand pipe to get the required head, I cannot see 
what benefit he can derive from afterwards reducing this 
pressure by weights placed on the valve, were such an arrange- 
nfent practicable. Po modify the pressure on a 24in, valve by 
this means to the extent of 101b. per square inch only, would 
require a weight of over 2 tons, and how such a weight could be 
placed within a 24in. valve case is rather puzzling. 

Mr. Foulis, in his arrangements of valves controlled by a head 
of water, does not contemplate using a greater head than L5ft. to 
20ft., and with this head he is able to get any desired outlet 

ressure, 80 long as it is below the inlet pressure, as was fully 

escribed in my paper. S. ALLEY. 

Glasgow, August 20th. 


BOILER INSPECTION. 

Srr,—The practice to which you refer, in last week’s ENGINEER, 
of employing boiler inspectors as canvassers, and of allowing 
them a commission on proposals for the insurance of boilers they 
may have to inspect and report upon, is obviously a most repre- 
hensible one. No doubt some men would be unaffected by the 
fact that the condemnation of a boiler would cost them the loss 
of their commission, and they might, in some instances, render a 
perfectly accurate report notwithstanding; but the tendency of 
the practice cannot be otherwise than demoralising. 

I may say that, since taking the management ot this pater ape 
I have carefully guarded against allowing the inspectors to add 
to their salaries in so dubious a fashion. I prefer, for my own 
part, to depend upon the reports of men who have no interest in 
the acceptance 7S thee for insurance, but who have a direet 
interest in the prevention of accident to the boilers they have to 
inspect. A bonus is accordingly yranted to inspectors at the end 
of each year, variable in amount, and liable to be forfeited 
entirely in the event of an accident of any kind occurring which 
can be traced to the negligence of the inspector in the perform- 
ance of his duty. ‘This policy will, I think, commend itself to 

you as one calculated to protect the interests of the public, and 
i believe it to be commercially a sound one. 
Nret McDovucatt, 

The Boiler Insurance and Steam Power Company, 

Manchester, Aug. 19th. 


CONTRACT SPECIFICATIONS. 

S1r,—I should like your correspondent ‘* One Who Declines to 
Tender” to know that ten firms tendered on this very extraor- 
dinary but not altogether exceptional specification, the highest 
tender being £1335 12s. 6d., and the accepted one £740, as 
reported in the Builder of the 9th inst. My own tender was 
£885, my estimated profit being 10 per cent. 

Although I intended my Pen to be very low, I pretty well 
understood or expected the dubious specification would suit cer- 
tain contractors for such work, and t the chance of running 
such an outlandish risk on my part would be obviated. The firm 
who are to do the work are highly respectable, and the architect 
I might say, is an eminent one. They know each other, and 
undoubtedly the work will be done satisfactorily. 


Rost, A. QuAIN. 
Leadenhall-street, August 27th. 











INTERNATIONAL PATENT LAW. 

Tue following are the resolutions passed at the meeting of the 
Patent Law Committee of the International Law Association 
held recently in London. The Committee, after having 
deliberated on the subject, recognise that it seems impossible at 
the present time to propose one common law upon patents for 
inventions, on account of the numerous points of contact which 
the subject presents with divergent civil, commercial, and criminal 
law in general. Nevertheless, it is advisable to select a certain 
number of general principles which may be accepted in the laws 
of all countries. Consequently the Committee adopt and propose 
to the Congress of the Association the following resolutions :— 

General Principles. —(1) The right of inventors over their 
productions is a right of property ; the law does not create, it 
only regulates it. (2) A temporary og of sufficient dura- 
tion to insure the remuneration of their labours and outlay 
should be accorded to inventors, less in their own interest than in 
that of industry in general. 

Law and Treaties.—(3) Patents for inventions should be the sub- 
ject of a special and complete law in each country. (4) Foreigners 
ought, with respect to patents, to be treated in exactly the same 
way as citizens. (5) Stipulations for the reciprocal protection of 
patent rights between different countries should be contained in 
special conventions, independent both of treaties of commerce 
and of conventions for the mutual recognition of literary and 
artistic copyright. 

Patent-office.—(6) A 


yo me department for patents, trade 
marks, and registered desi 


i should be established in each 
country. <A central depét of patents, &c., should be attached to 
it for the use of the public. Independently cf any other publica- 
tion, the Administration of Patents, &c., should publish a periodical 
official journal. 

Fees.—(7) The fees levied on patents should not be larger than 
is necessary to cover the expenses of the Patent-office, and should 
be levied by periodical payments. 

What is Patentable, and by Whom.—(8) All inventions, whether 
of procedures or of products, should be patentable, except financial 
combinations or inventions contrary to public order or to morality. 
In particular, chemical, alimentary, and pemeage 7 ats prepara- 
tions should be patentable. (9) In the absence of fraud, the tirst 
applicant should be deemed the inventor. (9a) No person, except 
he be engaged in the Patent-office, should, by reason of his 
employment, be debarred from obtaining patents for his own 
inventions. 

Provisions as to International Exhibitions.—(10) Provisional pro- 
tection should be granted to patentable inventions exhibited at 
international exhibitions, or such as are officially recognised. 
(11) The term during which inventions are thus protected should 
not be deducted from the term of the patent. (12) Such pro- 
visional protection should extend to all the countries represented 








at the exhibitions. (13) The fact that an article is an exhibit at 
an international or officially recognised exhibition should not 
interfere with the right of seizing it as an infringement. 

Provisional Protectton.—(14) Provisional protection for twelve 
months should be granted on the applicant for a patent filing a 
provisional specification containing an outline description of the 
nature of his invention, in which no details should be required. 

Procedure on Application.—(15) No description of the invention 
—except its name—should be published before the issue of the 
patent, except as mentioned in paragraph 19. (16) The deposit 
of provisional specifications should, if desired by the inventor, be 
allowed to be made at the authorised local office, and at the 
Consulates of the various nations, and on such deposit at a Con. 
sulate, and the payment of the patent fees, provisional protection 
should commence as if the deposit had taken place in the Patent. 
office of the country represented. (17) Prior to the expiration 
of the term of provisional protection, if the applicant desires to 
complete his patent, he should be required to Ble a full specifica. 
tion, (18) Where a patent has been applied for in one country, 
eee ey publication of the invention should not during a 
period of twelve months prejudice the original applicant’s right 
to patent in other countries, 

Examination.—(19) On the filing of the complete specification, 
or the expiry of the term of provisional protection, if no complete 
specification has been filed, the provisional specification should be 
published. After the filing of the complete specification, and 
pony to its publication, the Patent-office should examine it, 

aving regard exclusively to the following points :—(a) Whether 
the specification is clear. (l) Whether the invention is contrary 
to public morals. (c) Whether the invention is wanting in 
novelty, regard being had solely to prior publications in the 
Patent-office of the country. (20) for the purposes of examina- 
tion, an invention should not be deemed to be wanting in novelty, 
unless a “weap eng be found which comes strictly within 
one or other of the following: conditions :—({a) It should be not 
more than twenty-five years old, and be in the form of a full 
description, identical with the applicant’s description. (4) If the 
prior description be more than twenty-five years old, it should be 
oo that the identical invention as claimed by the applicant 
nas been openly used within twenty-one years last past. (21) 
Should some parts of the invention come within these objections 
the applicant should be allowed to amend his specitication. 
22) Subject to such amendment, the patent should be granted, 
except in cases of fraud, or when the invention is contrary to 
public morals, (23) Reports and opinions of examining authori- 
ties, as respects applications for patents, should not be open to 
the public. 

Procedure on Grant of Patent,—(24) The cemplete specitication 
should be published immediately on the granting of the patent. 
(25) The provisional protection should continue till the final grant 
or refusal of the patent. 

Amendment.—(26) Should it appear, after a patent has been 
granted, that the claims are too extensive, or that the specifica- 
tion is otherwise open to objection, it should be competent to the 
patentee to disclaim or amend his specification. 

Term.—(27) All patents should be granted for a term of 
twenty-one years. ‘There should be no prolongation. (28) A 
patent, whenever granted, should bear date from the deposit of 
the provisional specification. 

Effect of Patent.—(29) All patents should, throughout their 
whole term, insure to the inventors or their legal representatives 
or assignees the exclusive right to the patented invention, and 
not a mere right of receiving royalties from third persons, 
(30) No one should be permitted, without the leave of the 
patentee, to produce, use, or sell the article which forms the 
subject of the invention, the patented machinery, process, or 
combination, or the article produced by such patented machinery, 
process, or combination. (31) A patent should have no effect on 
vehicles or ships, or appliances to vehicles or ships, which come 
but temporarily within the boundaries of the country, and 
the owners of which do not carry on business within the 
country. (32) The patentee should not be prevented from intro- 
ducing from abroad articles manufactured under his patent. 
(33) A patent should be held to confer an indefeasible title to the 
invention described in the complete specification, unless it be 
proved that there exists a prior patent covering an identical 
invention, or that the identical invention has been publicly used 
within twenty-one years prior to the date of the patent, or fully 
described in a publication bearing date or printed within twenty- 
five years prior to that date. (34) Where it is proved that the 
public interest requires that a patent should be worked, and that 
the holder of the patent is not attempting to meet the demand, 
and refuses licences, the islature should step in to prevent 
the public injury by a special law in each case. (35) The prin- 
ciple of expropriation for public utility is applicable to patents, 
but this should only be by virtue of a ena law in each case, 
containing proper provisions for compensation. (36) Patents 
granted in different countries should be perfectly independent of 
each other in all respects. 








SIR ROWLAND HILL. 


Sir Rowianp Hit died at Hampstead at 4.30 a.m., on 
Wednesday, the 27th. For along time past he had been very 
unwell, and his death was hvur. y expected by his attendants. 
The man who has thus passed away from among us was in a way 
the most potent civiliser the world has ever seen. The penny 
postal system may appear a small matter now, but it is no figure 
of speech to say that it is impossible to exaggerate the magnitude 
of the results which have ensued from its adoption. It has 
affected, indeed, the whole course of trade ; and we might almost 
add, modified and developed science, art, literature, and educa- 
tion. Sir Rowland Hill was born on the 3rd of December, 1795, 
at Kidderminster. It is impossible that we should detail the 
events of his life here. In 1837 he published a pamphlet on post- 
office reform, which roused the nation. After much resistance, the 
Government yielded, and —_ postage was introduced on the 
10th: of January, 1840. ‘The reward offered to Hill for his great 
services was paltry in the extreme; and it was not until the 
country spoke its mind pretty freely that anything was done for 
him, and at last he was granted £20,000, and a full salary of 
£2000 a year for life as secretary to the Postmaster General. 
The Queen made him a K.C.B., he was elected a Fellow of the 
Royal Society, got the degree of D.C.L. from Oxford, and a 
few weeks ago he was presented with the Freedom of the 
City of London. In the words of the Times we may say :— 
“It is not easy to give any clear notion of the results of his 
great scheme. We can state that about 106 millions of charge- 
able letters and newspapers were sent through the Post-office in 
1839, and that 1478 ailteee were sent last year. But the mind 
cannot grasp such numbers as these. Something more is under- 
stood when we are told that in 1839 the average number of letters 

r head was three, and that last year it was thirty-two. If, 

owever, we would rightly understand all that he has done for 
his fellow-men, we must remember that every civilised country 
in the world has more or less adopted his plan ; that communica- 
tion has been made so certain, so rapid, and so cheap that the 
distant traveller, the emigrant—nay, even the exile—feels that 
those whom he has left behind him in his old home are in one way 
still very near to him. Sir Rowland Hill has, indeed, done 
almost more than any other single man to bind the nations 
together and to make the whole world kin.” 








A CoLoyt1aL Muszum.—A proposal has been made to the 
Colonial Governments to rere a projected colonial museum in 
London. South Australia has decided not to join in any such 
movement unless it emanates from the Imperial Government, 
and the Victorian Government have telegraphed to the promoters 
in London that they cannot agree to the large expenditure 
involved in the proposition,—Melbourne Argus, 
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RAILWAY MATTERS. 


THE fastest trains now run at the following speeds on the lines 
named :—Great Western, 534 miles; Great Northern, 51 miles ; 
London and Brighton, 474 miles ; London and North-Western, 
474 miles ; Midland, 46 miles ; London, Chatham, and Dover, 
45 miles; South-Eastern, 45 miles; Great Eastern, 44 miles; 
London and South-Western, 44 miles per hour. 

WE learn that at the forthcoming congress of the Association 
for the Promotion of Social Science at Manchester the interests 
of railways will be brought under consideration. ‘Two papers 
have been promised, one on ‘*The Advantages of Unity of 
Administration of Railways under State Control,” by Mr. 
Edward J. Watherston, F.8.S.; the other on ‘Legal Hin- 
drances to Locomotion,” by Mr. C. D. Collet. 

Tue total number of passenger-journeys, made on all the rail- 
ways of the United Kingdom in 1878, exclusive of journeys by 
season-ticket holders, was 565,024,455, or about 13,430,000 more 
than in the po year. Calculated on these figuree, the 
proportions of passengers killed and injured in 1878, from all 
causes, were in round nnmbers, 1 in 4,520,000 killed, and 1 in 
$22,000 injured. In 1877, the proportions were 1 in 4,377,727 
killed, and 1 in 429,924 injured. 

‘THE report of the directors of the Great Western Railway sub- 
mitted to the general meeting of the proprietors yesterday, states 
that the heading for the Severn tunnel had made g progress 
during the past half year. The length under the river would 
probably be completed before the end of the year. The enlarge- 
ment and lining of the lower heading to be used for the purposes 
of drainage and ventilation would commenced immediately. 
The material through which the tunnel will be constructed 
appears, so far as it has been opened out, to be of a very favour- 
able character. 

‘THE members of the expedition who early in the summer started 
from Samara, in European Russia, for the purpose of choosin 
the direction of the projected railway through Central Asia, mg 
according to the Z'urkestan, arrived at Tashkend, where they were 
awaiting the other members of the party, and whence they 
intended proceeding on the 22nd ult. to Samarcand and the Amu 
Daria, where it passes through the Bokhara territory. From 
Chevret-Imam, or Kobadian, it was intended to go down the river 
to Khiva. Captain Suboff had, on this account, already pro- 
ceeded, vid Kasanlinsk, to Petro-Alexandrovsk, in order to go up 
stream thence to meet the expedition. In order to facilitate 
Qysiee on the river, asmall steamer has been sent from the 

olga to Kasanlinsk, whence it will be despatched, vid the Sea of 
Aral, into the Amu-Daria, 

THE Pintsch’s Lighting Company have now completed the 
fitting of 230 carriages with their compressed gas light on the 
Great Eastern Railway, including a Post-office sorting van. The 
latter carries sufficient gas for seven lights to make the journey 
to Norwich and back six times with one filling. The little heat 
arising from the gas is carried to the outside of the carriage, and 
the atmosphere is not vitiated, as is the case with oil lamps, A 
number of carriages are running on the London and South- 
Western Railway, fitted with the fight asa trial. The fitting of 
the entire Metropolitan stock is progressing, and those of the 
District Railway Company are also to be so fitted. The ad- 
vantage of poe to fill the holders once a day only, instead of 
every journey, isdaily more appreciated, agreat deal of delay bein 
thus avoided. On suburban lines, jwhich do not require artifici 
light during the day, the carriages require filling only about twice 
a week. It has been possible for some time to travel trom 
Calais to St. Petersburg in carriages lighted on Pintsch’s system 
not as an exception, but in every-day working ; also from stend 
to Berlin and to Switzerland, from Berlin to Paris and Vienna, 
and all the main routes through Germany, Russia, and Austria ; 
and not only are the passenger carriages thus lighted, but even 
the brake, luggage, and post-office sorting vans, and on some 
lines even the locomotives, One of the latter has just been fitted 
on the Metropolitan Railway as a trial. 


THE investigated train-accidents in the United Kingdom, in 
which loss of life occurred, during 1878, to passengers from causes 
beyond their own control, were five in number, namely :—One, on 
the London and North-Western and Great Western Joint Line, 
on the western side of Chester Central station, by which two 
passengers were killed and sixteen injured, appeared to have 
resulted from the facing-points having been shifted whilst the 
train was passing over them, causing the fifth, sixth, and seventh 
carriages to be dragged off the rails. One, on the London, 
Chatham, and Dover Railway, at Sittingbourne station, by which 
five passengers were killed and eighty injured, was due to the 
shunting by mistake of some trucks of a down goods train across 
the up main line, in front of a fast up passenger train as it was 
travelling at a speed of upwards of forty miles an hour. One, on 
the Cork and Macroom Railway, near Ballincollig, by which three 
passengers and the driver and fireman were killed, and fift 
passengers were injured, was caused by the train leaving the rails 
on a curve where the sleepers were in a very defective state. One, 
on the Dublin, Wicklow, and Wexford Railway, near Glenageary 
station, by which one passenger was killed and fifteen were 
injured, was owing to the fracture of a coupling of a goods wagon, 
and the running back of a portion of the wagons, which came in 
collision with a passenger train. And one on the Taff Vale Rail- 
way, at Rhondda Branch junction, by which thirteen passengers 
were killed and ninety-three injured, was due to the mistake of 
the signalman in allowing a train of empty carriages to be shunted 
back through a curve, the hinder carriages coming into collision 
with a passenger train at the junction with the main line. 

AN investigation into the comparative wear of the various 
brands of steel rails laid on the Atlantic and Great Western 
Railroad has been made by Mr. A. M. Wellington, under the 
direction of Mr. Latimer, chief engineer. The object in view 
was to determine the following points as accurately as circum- 
stances would permit :—The comparative wear of rails of various 
makes ; the probable average life of steel rails; the increase of 
wear due to grades and curvature; and, finally, the increase of 
wear due to speed, irregularities of surface, &c. Sections were 
carefully taken, with the aid of a simple apparatus specially 
adapted for the purpose, and all rails tested were taken out 
of the track and weighed. ‘Two rails opposite to each other were 
taken out as a rule, both on curves ood on tangents, and in some 
cases four or more. The number of rails tested on curves was 
75, on tangents 57, and at points of reversed curvature 8, or 140 
in all. Unfortunately the original weight per yard could not 
be exactly ascertain Other circumstances—the varying con- 
ditions of speed, ballast, use of brakes, and of sand—which cannot 
be exactly recorded, prevent full precision in the results, 
which are of value, however, as close approximations. The 
average wear of all steel rails taken up on tangents was 0°92 lb. 
per yard per 10,000,000 tons duty. me of the most reliable 
tests made, however—as, for example, those for which the 
original weight was exactly known—showed somewhat above 1b. 
per yard per 10,000,000 tons, which is, therefore, assumed to be 
the most correct eis, for all rails—equivalent to 14,000,000 
tons for 1-16in. wear. Under favourable circumstances, or with 
lots of extra good quality, the wear appears to be but little more 
than half this. Judging by the views and opinions of several of 
the road-masters of this road, the safe limit of wear for ordinary 
steel rails appears to be about §in. in height, or 14:1 Ib. of weight 

r yard. = preeny ys of the — Society of Civil 
ngineers estimates the safe wear at only din. in height ; and an 
official French publication places the ty tim in won at a still 
less limit, or only O’4in, for a 60 1b. rail. All these estimates, 
however, appear to be based upon rails which were not worn out. 
It is safe-to-agsume the ultimate life of ordinary steel at 
a tons, running up to at least 200,000,000 tors for extra 
quan les, 
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NOTES AND MEMORANDA. 


THE Joseph IT, mining adit, at Schemnitz, Hungary, begun in 
1782 and finished last October, is now the longest tunnel in the 
world. Its length is 16,538 metres, that of the St. Gothard 
Tunnel, when completed, being 14,920 metres, and that of the 
Mont Cenis Tunnel 12,233 metres. 


A CEMENT peculiarly adapted to stand petroleum or any of its 
distillates is made by boiling three parts of resin with one of 
caustic soda and five of water. This forms a resin soap, which 
is afterwards mixed with half its weight of plaster of Paris, 
zinc white, whitelead, or precipitated chalk. 


Tue colouring matter of santal and calliatura dyewoods is 
identical, and may be represented by the formula C,,H,,Os. 
Calliatura wood is the richer in this compound. The pure 
colour, on fusion with caustic potash, yielded acetic acid, resorcin, 
and probably proto-catechuic acid, and pyro-catechin. 


AN extensive district of tin ore is reported to have been found 
some fifty odd miles south-east from Sonora, in Mexico. The 
largest ledge will average about twelve feet wide, and has been 
traced half a mile. Assays made at Tucson by Professor Richard 
give 65°5 per cent. of tin. ‘These ledges have been detected over 
: district of tive miles, about thirty miles from the Gulf of Cali- 

ornia, 


CHICAGO has a very efficient drainage system. It may prove 
useful to some of our readers to know that the following minimum 
inclinations were given to the sewers, which produce a velocity 
of about 2ft. per second, when running half full :—From 6ft. to 
4ft., 1 in 2500; 34ft., 1 in 2000; 3ft., 1 in 1666; 24ft., 1 in 1250; 
2ft., 1 in 1000; 1\ft. and 1ft., 1 in 500. In places where greater 
inclinations could be had, they were given. 


One of the silk manufacturing firms of Lyons, France, are 
introducing the production of photographic impressions on stufis. 
They sent to a recent meeting of the Photographic Society several 
pieces of silk with a variety of photographic pictures printed 
thereon, including, among others, a number of oe medallions 
representing pictures of the old masters. The length of the 
specimens thus exhibited is stated as being no less than 131ft. 
The process by which they are produced is not given, but it is 
believed, says the Commercial Bulletin, that the prints are made 
with salts of silver. What will be the next possible thing in 
woven fabrics ? 

VeERY numerous alloys resembling gold and silver have been 

tented. ‘he last which have come to our knowledge are the 

ollowing :—Gold allow : 800 parts of copper, 28 of platinum, and 

20 of tungstic acid are melted in a crucible under a flux, and the 
melted mass poured out into alkaline water, so as to granulate it. 
It is then melted together with 170 parts of gold. Silver alloy: 
65 parts of iron and 4 parts of tungsten are melted together and 
granulated ; also 23 parts of nickel, 5 of aluminum, and,5 of cop- 
per, in a separate crucible, to which is added a piece of sodium, 
in order to prevent oxidation. The two granulated alloys are 
then melted together. Both alloys resist the action of sulphuretted 
hydrogen. 

YHE United States now make about as much pig iron as 
Great Britain did in 1850. The increase in the make of pig iron 
in America from 1850 to 1878 has averaged 62,017 tons per year— 
equal to the production of two blast furnaces. At this rate of 
increase it would require over sixty-fSur years for the States to 
attain the <a of Great Britain last year. American imports 
of rails from Great Britain are rapidly increasing, having been 
7738 tons the first six months of this year, against 464 in the first 
half of last year and 2505 in the corresponding part of 1877. Of 
the 7738 tons—imported this year only 301 tons were iron rails, 
the remainder—7437 tons—being steel. This is exclusive of Van- 
_ eg 12,000 tons which had not been shipped up to the end of 

une. 


THE statistics of metal and mineral production for 1878 in 

Germany show very favourably in comparison with those of the 

revious year, considering the depression of trade, which affected 
yermany not less than other countries :— 


1878. 1877. 

Metr. Tons. Metr. Tons. 
Pigiron .. 2,124,444 .. .. 1980,579 
Zine .. ealibe weh” oat Ob Les 94,954 .. 90,362 
Bees <5 cm oe pb ends ce 84,372 80,278 
Copper e R6 9,541 8,362 
Wee a5 ox $32 .. «: 881 
Antimony os ic eee 930 
, -. 39,429,308 -. 30,423,774 
Lignite . 10,971,117 - 10,644,427 
Asphalt .. 47,089 .. .. 29,735 


THE progress of the metric system of weights and measures 
appears from a statistical table recently prepared by M. Malarce. 
it is now established obligatorily in eighteen States, representing 
a population of 236°6 millions, comprising France and her colonies, 
Belgium, Holland and colonies, Germany, Sweden, Norway, 
Austro-Hungary, Italy, Spain, Portugal, Roumania, Greece, 
Brazil, Colombia, Ecuador, Peru, Chili, and the Argentine 
beet bg It has been made legally optional in England, Canada, 
and the United States, comprising a population of 75°6 millions. 
It is admitted in principle, or partially for customs, in British 
India, Russia, Turkey, and Venezuela, so that it is in use obli- 
gatorily or permissibly in twenty-five States, with 655 millions of 
inhabitants. In Switzerland, Mexico, Japan, and China, repre- 
senting 471 millions of people, the decimal system of division 
and subdivision is in use, but applied to other units than the 
metres. 


In the year 1865 Dr. Oscar Liebreich published a memoir in 
which he announced the discovery in the brain of a definite proxi- 
mate principle containing B pen eo Unlike the numerous 
bodies possessed of ill-detined properties, which had by different 
writers received the names of cerebrin, cerebric acid, lecithin, or 
phosphorised fats, this new body could be extracted by an easy 
process in a state of purity, and to it, probably to indicate it as 
the first definitely specific constituent of brain matter, Dr. 
Liebreich gave the name of “ protagon” ‘The brain was 
subjected to a special process by which the protagon was 
separated in the form of microscopical needle-like crystals, differ- 
ing a little in arrangement and form, according to the concentra- 
tion of the solution. As the result of several analyses Liebreich 
ascribed to protagon the formula Cig Hey Ni O22 P. It was 
difficult of solution in cold alcohol, more easily so in warm 
alcohol and ether. In water it swelled and presented the appear- 
ance of an opaque jelly, ultimately dissolving so as to form an 
opaque solution. In 1868 Dr. Diaconow, a pupil of Professor 

oppe-Seyler’s, published a paper on the subject which seemed 
to have an immense influence over the physiological chemists, 
causing them all to come to the conclusion that Liebreich’s 

rotagon did not exist as a definite proximate principle, but that 
it consisted of a mixture of lecithin with a body free from phos- 
phorus, cerebrin, and causing the master himself to write “as to 
protagon, I believe that I must decide for its being a mixture of 
some glucosid free from phosphorus, as cerebrin, with lecithin ;” 
and so the matter rested until recently, when the whole subject 
was once more most carefully re-investigated in the physiological 
laboratory of Owens College, Manchester, by Professor Gamgee, 
F.R.S., and Mr, E. Blankenhorn. The process employed in the 
preparation of protagon and the results of the ultimate analyses 
thereof, with a — interesting account of all its previous his- 
tory, will be found in the current number of Professor Foster’s 
Journal of Physiology. As to the result, the fact of Liebreich’s 
discovery is now left beyond a doubt; but the empirica] formula 
for this important principle would appear to be Cico Has N; PO. 
—an alteration from Licbreich’s, in all probability owing to the 
extreme care and the itnproved methods employe i in these late 
investigations, 





MISCELLANEA. 


Tur Dukinfield Local Board has given instructions for the 
reparation of plans for works, estimated to cost £60,000, to 
intercept and purify the sewage of the town. 

Two of the students of the Bristol Mining School, Mr. C. H. 
Powell and Mr. J. E. Green, have obtained Royal Exhibitions in 
the last examination of the Department of Science and Art, and 
two others, Mr, Wm. Guest and Mr. H. J. Palmer, have obtained 
studentships. : 

‘LHE last of the four 100-ton guns purchased by the Govern- 
ment from Sir William Armstrong was fired on Wednesday at 
the Royal Arsenal proof butts, and all four of the guns may now 
be regarded as having passed the preliminary ordeal in a satis- 
factory manner. 

THE owners of the Great Eastern have, it is stated, at last 
determined to adopt a suggestion that has been frequently made, 
and are about to convert the great ship into a meat-carrying 
trader between London and Texas. The requisite alterations, 
which include new boilers, will involve an expenditure of about 
£100,000 ; but, as the vessel can carry 2000 head of cattle, or 
36,000 sheep, the speculation should prove remunerative, 

THE United States Consul in ae has just made 
known that a circular has been issued by the Government of the 
United States of importance to shippers. ‘The consul states that 
it is the intention of the Treasury Department to require the 
insertion in invoices of a clause showing that the invoiced prices 
include the charges for packing, shipping, &c., only when such is 
actually the case; and when the invoice does not properly in- 
clude these charges, a specification in detail of the charges is to 
be given in the invoice in all cases. i 

A prospectus has been issued of the Metallic Sulphide: 
Reduction Company, Limited, an undertaking introduced to 
acquire rights in Hollway’s process of rapid oxidation, by which 
sulphides are utilised as fuel. The capital is £100,000, in 
10,000 shares of £10 each. ‘The practicability of the process has 
been so far demonstrated at a considerable outlay by the various 
experiments that have been made, the details of which we have 
already published. They are yet more fully set forth in a paper 
read before the British Association, by Mr. Hollway. 

A TELEGRAM from Philadelphia, dated August 28th, states that 
there have recently been bought in England for the Bessemer 
furnaces in Pennsylvania 10,000 tons of pig iron, at prices which 
make the cost 21 dols. per ton duty paid and landed in the United 
States. Large lots of old rails have also been bought in England, 
aggregating over 60,000 tons. The American demand for iron is 
so great that our furnaces cannot supply it. The estimated 
American consumption for 1879 is 3,000,000 tons pig iron, 1,100,000 
tons of rails, which is a much larger consumption than in any 
previous year. . 

A NEW safety apparatus for use with hoists or lifts has been fitted 
tothelarge passenger elevator at the Grand Pacific Hotel, Chicago. 
A trial was recently made by Col. Ellithorpe, the inventor. The 
elevator was raised to the fifth floor, 85ft. from the ground. Ina 
pail were a dozen eggs, and in another were some delicate wine 
glasses filled with water, the rope was loosened, and the elevater 
fell to the ground, stopping without injury to the occupants— 
men, eggs, and glasses. ‘The device by which this was effected is 
a box or vat with air cells placed at the bottom of the shaft, and 
below the first entrance way. The bottom of the car of the lift 
is converted into a plunger, which enters the vat and displaces 
the air. In short, we have here an enormous dash pot. The 
simplicity of the device is a great pvint in its favour. 

Svuear refining will become an important industry in Canada, 
The Governor-General of Canada and the Princess Louise recentl, 
paid a visit to the Redpath Sugar Refinery, near Montreal, 
where the industry of sugar-refining is carried on on a very large 
scale, over 400 men being employed in the works. The raw sugar 
is imported direct from the West Indies, and taken direct to 
Montreal ; and the trade may be said almost to owe its existence 
to the improvement of the navigation of the St. Lawrence, by 
which ocean-going vessels are enabled to reach Montreal without 
difficulty. The total imports of sugar into the whole of the 
dominion of Canada amount to about 100,000,000 lb. annually, 
and one-tenth of that part passes through the Redpath Refinery 
before reaching the consumer, the produce of refined sugar from 
this manufactory alone amounting to 200,0001b. per week. 

THERE has been a steady decrease in the number of hands em- 

oyed in collieries not only in Great Britain, but in Belgium. 
Op to 1875 our mining population rapidly increased, and particu- 
larly in Lancashire, but since that year the reverse process has 
gone on, and the colliery population has decreased at the rate of 
12 per cent. Lancashire has suffered during the ebbing of the 
tide, just us she gained previously, though the singular part of it 
is that though the mining ap oe has decreased so much the 
output of coal per head has increased. The same thing has 
happened in the Province of Liege, where 800 colliers less were 
employed in 1878 than in the previous year, though the rate of 
production was nearly 200,000 tons more. It proves, at all events, 
that depressed times have their advantages as well as disadvan- 
tages, and among others that a good deal more work is turned out 
per head. 


THE American Manufacturer —_— that ‘‘an undeveloped yet 

romising market for farming implements is reported in Morocco 
os U.S. Vice-Consul John Cobb, at Casablanca. In a recent 
communication, that officer, who takes a lively interest in the 
promotion of American trade, writes that farming implements 
are much needed in that country, nv improvements having been 
made there in that line since the days of Mohammed the Great, 
nearly 1300 years ago. Mr. Cobb believes our manufacturers will 
find a large field for operations there, as many of the Moors have 
money and are particularly find of useful inventions. They are ~ 
very conservative, however, and must see an article in use or 
under conditions in which it can undergo a thorough investiga- 
tion before they can be made to believe in it. American goods 
are favourably received by them, and can be made to take the 
lead. Possibly our manufacturers interested in the export trade 
may find it worth while to correspond with Mr. Cobb.” Perhaps 
some of our manufacturers can write to some one else, or go to 
see into the matter for themselves. 


AN annual meeting of the Midland Steam Boiler Inspection 
and Assurance Company was held on Wednesday afternoon in 
Wolverhampton. ‘The business showed a profit on the year of 
£432. ‘The boilers assured and inspected were 2089 in | the 
Southern, and 1129 in the Northern district, a total of 3218 ; 1993 
were inspected and 1225 inspected and assured. Although there 
had been many boilers added to the number under the company 
during the year, the continued depression in the iron and coai 
trades had obliged owners to put so many boilers out of work, 
that the total number was somewhat less than last year. There 
had been no fatal explosion of any boiler under the company 
during the year ending June 30th, 1879. Among the assured 
boilers there had been five cases of very slight injury from shortness 
of water, chiefly from firing when the boilers were empty or nearly 
so after cleaning, and one other case where both fire-boxes were 
seriously damaged from the same cause, too much confidence 
having om placed in the self-acting feed apparatus. One more 
serious explosion was from aseam rip of a boiler 60ft. long, heated 
by the gas from some blast furnaces. A boiler from the same 
group had given way in a similar manner previously—1872. It 
had hes found that the boiler which last exploded was not made 
of the soft and ductile metal most suitable for long boilers 
exposed to the frequent changes of temperature in gas-firing. 
Including £500 for accidents last year, the company were paying 
over £1200 to assurers ; and the chairman, Mr. Waiter Williams, 





ironmaster, announced that damages by collapsed Loilers wer 
now included in the compensation payments, . 





166 


Ava. 29,. 1879. 


THE ENGINEER. 








BRAKE. 


PATENT AUTOMATIC 


ASPINALL’S 


( For description see page 169. ) 


FOR VACUUM CAUGE 





YU 


i 
N 
‘ 
N 
| 
N 
: 
XN 


ti 


“ZZ 





TRAIN 


TRAIN PIPC 


PIPE SYSTEM 


Two 























PIPE SYSTEM 








ENLARGED SECTION OF 


TRIPLE VALVE 


[IN 
TWO-PIPE SYST™M 








FOR VACUUM CAUCE 





E PIPE SYSTEM 


ON 


ZA 








TRAIN PIPE 









Ave. 29, 1879. 


THE ENGINEER. 





167 





ao 





FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tue Wiiimer and Rogers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

8. anp Co. (Brussels). — The patent has not yet been granted. The date of the 
application for Letters Patent, to which you refer, is 8th July, 1879. 

Enarneer (Craig Bank). —‘* Mining Surveying,” by H. D. Haskold, published 
by Messrs. Spon, of Charing Cross, will no doubt answer your purpose. 

SunscalBers.— You will not find it easy to ascertain the number of wagons 
and goods vans in use on the railways of the United Kingdom, because so 
many of them are the property of pricate sirms, while others are hired out by 
the builders. There is no trustworthy census of railway rolling stock to 
which we could refer you. 

ARTILLERY.—The calculated range for the 80-ton gun with a battering charge 
is about twelve miles. It ia probable that this would be exceeded by some of 
Krupp’s latest guns ; but so far as we are aware the maximum range of 
these guns has not been calculated. We may add that none of the larger 
natures of guns have been fired for extreme range. 





FILTERS. 
(To the Editor of The Engineer.) a 
Sir,—Will any reader kindly tell me where Major Creagh’s filters can 
be had ? Ww. 


‘August 28th. 





TRIBASIC ACID. 
(To the Editor of The Engineer.) 

Sir,—In‘reply to the gong of “ Hampshire,” the following may be of 
use :—(1) It is impossible to give any empirical formula for the addition 
of the ‘* —_ " to boilers, since the quantity used is entirely dependent 
on the quality of the water which f the engine, and consequently the 
quantity required may be in some cases six or eight times as much as in 
others. The only economical way of using it is to ascertain the composi- 
tion of the water by analysis, and to base the quantity used on calcula- 
tions made from the results obtained. (2) It is immaterial whether 
the “‘ tripsa” be introduced solid or in solution, but it would be best to 
dissolve it in the required amount of water previous to passing it into 
the boiler. (3) It can be obtained from Messrs, Newton, Keates, and Co., 
St. Helens, Lancashire, the second quality—which will answer all pur- 
poses—being, I believe, now sold at 22s. per ewt. 

Liverpool, Aug. 25th. ALFRED SMeTHaM, F.C.S. 





REPLIES. 

Replies have been sent to W. F. (‘‘ Hand and Steam Shovel Presses W, 
8. anp 8, (*‘ Liebig’s Food Preparing Machinery”), Hampshire (“‘,Tribasic 
Acid”), 
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at the various railway stations ; or it ~ ¥ preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number). . -. £0 14s. 64, 
Yearly (including two double numbers)... - £1 98. Od. 
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RIVER FLOODS. 

Tue characteristic letter of General Garibaldi to Signor 
Cavallotti, dated the 4th inst., which appeared in the 
Times of the 8th inst., and which we reprint in another 
column, induces us to recur to the subject of the article 
in our impression of the 1st inst., in reference to the 
inundations of the Po and other rivers which almost 
annually devastate some of the finest parts of Northern 
Italy. We do not propos to criticise in a strict or 
adequate manner General Garibaldi’s dashing conception, 
for to do so with any approach to justice to the question 
raised, or to the eminent author of the project now before 
us, would require a vast mass of topographical and hypso- 
metrical data, of local statistics, and other connected 
information which we do not possess, and which indeed 
could only be collected and published for examination 


by the prolongéd Iabours of a Commission armed with | d 


the authority of the Italian Government. We may 


however, offer a few remar py by Genera 
Garibaldi’s project—if it indeed be wholly original with 


alt | Al 


that officer—on points which will not probably occur to 
such of our ers as have not had the advantage of 
personal knowledge acquired by travel in the region here 
concerned. 

It would be difficult to conceive, in Europe at least, a 
river more unfavourably conditioned for preserving a 
constant regimen and unobstructed course than the Po, 
which drains at once a vast region of the Alps, and 
another of the Appennines, the waters of both being 
concentrated upon the surface of Lombardy, whence 
they debouch into the Adriatic. The Po, draining 
a highly rugged country, soon becomes a large river 
with a rapid fall, following a course nearly southward 
until it reaches Turin, where the general direction 
without reference to zigzags or curves, turns to the 
eastward, which is the dominant direction of the re- 
mainder of its course to the sea. Throughout this part of 
its course the Po receives along its left or northern 
bank nearly all the torrents or rivers which drain the 
southern or south-eastern slopes of the —_ 3 some of 
these, like the Mincio, are great rivers, and they all bring 
down with them immense quantities of Alpine detritus. 
The Po, therefore, resembles an immense catch-water drain 
running along the fuot of the Alpine country, and col- 
lecting into its channel an immense drainage due to 
rains and to the ae of the snows in the higher valleys. 
On the right, or southern side, the drainage of a vast 
region of the Appennines is also poured into the Po, 
bearing with it much detrital matter, though of a more 
silty character, and carried further along the great river 
than is the gravel and sand borne down from the Alps. 
With the exception of a few large lakes, there are no 
reservoirs to check the voy ent with which almost all 
these torrents and rivers descend and with their burden 
of solid matter pour themselves into the great plain 
of Lombardy, lying for the most part but a few 
hundred feet above the level of the Adriatic, and with 
but a moderate slope to the eastward and southward, 
towards that sea. The plain itself, one of the most 
fertile and best cultivated of any in Europe, been 
in great part raised and formed by these detrital de- 
posits during many ages ; and some idea of the enormous 
mass of matter thus transported from the Alps and 
Appennines may be formed from the fact that it is calcu- 
lated that on the average the coast of the northern line 
of the Adriatic has encroached upon the sea to the 
extent of about fifteen miles within the period of history 
or tradition ; indeed, at some points, the growth of the 
land has been much more rapid. Roman galleys once 
swung at anchor at places such as Ravenna, now six miles 
from the sea. Were it not for the artificial works of 
embankment which imperfectly control and confine the 
waters of these rivers, especially those of the Adige and 
the Po, Lombardy would be converted annually into a 
great lake, resembling on a minor scale the vast regions 
annually overflowed by the Amazon and other South 
American rivers. These embankments were the only 
conceivable mode of controlling the outspreading waters 
in early and barbarous times, and seem to have been 
commenced earlier than even Etruscan days; once 
begun, their continuance became a necessity. The 
costly system of watching and maintaining these 
banks has been well described by Arthur Young in his 
“Travels in Italy” at the commencement of this century, 
and is now the cause of very large and continual expen- 
diture—independent of the deplorable loss—necessary to 
repair breaches when they occur. But while ever any of 
these river courses remain the channels of drainage from 
the regions higher up they must be maintained, or the 
surrounding country will become a marsh or a desert. 
The Garibaldian project is, in effect, to excavate a new 
course for the Po from Turin to Milan of about ninety 
miles, supposing it possible, in a straight line, and from 
Milan to the sea, at the nearest point about 150 miles; 
distant and it supposes that the existing course of 
the river of a total length to about equal the sum 


Russia, | of these two shall be abandoned, filled up, or other- 


wise rendered fit for the cultivation of its bed. Now 
it will not be denied that to make Milan, Pavia, and 
perhaps Turin seaports, is a fascinating sort of vision, 
although, in these days of railways, a closer examination 
might show that the iron road would present many 
advantages over the projected water communication by 
river, even were all the difficulties to the latter to be 
removed. But the proposition is, in reality, to make a 
new course for the river vi@ Milan to the sea, and to 
maintain the existing course to the sea likewise. Neither 
the waters of the eighty or hundred streams from the 
nor the Appennines can be got rid of ; their enormous 
collected volume of water must be conducted away into 
the sea, and this can only be done by maintaining 
more or less of the existing watercourses. It may be 
apprehended, therefore, that the diversion of the main 
river below Turin into a new channel would reduce but 
little the volume of water that would necessarily have to 
be discha through the old river course. If this be 
so, there would be but little gain of new territory from 
the existing river course, and possibly disastrous 
climatal changes might be feared as consequences. 
Amanat the results of the abandonment, supposing it 
possible, of the existing course of the river, would be the 
vast derangement of agriculture, and of countless indus- 
tries long established, and which would have to accom- 
modate themselves to the altered state of things. Again, 
the new course to be excavated for the river would involve 
the destruction of an immense surface of the best 
cultivated and most valuable soil of Italy, and the dislo- 
cation by severance, and otherwise, of agriculture and 
numerous industries and manufactures dependent more 
or less directly upon the produce of the soil. The new 
river course, however straight and clear, would still have 
to carry down the waters of the river loaded with 
Appennine mud, even supposing all Alpine torrents 
isc y some other course. The moles proposed 
to be constructed at both sides of the discharging mouth 





or mouths into a by no means deep oan oe one having 
the advantage of considerable rise and fall of tide, must 





therefore be of considerable ae if the new mouth is 
to be permanently accessible. ere is the fit material 
for these sea walls to be found, and at what cost are they 
to be constructed? The rapid glance that characterises 
the military leader, and instantly enables him to set his 
squadrons in the best array, is not that which safely 
decides upon great engineering projects, and we fear that 
the more General Garibaldi’s brilliant recipe for relieving 
large tracts of Italy from the evils of inundation be con- 
sidered, the less feasible it would become. “ Veni, vidi, 
vict,” may do for the soldier, but seldom if ever for the 
engineer. 

Something, however, and in the direction which the 
General has so boldly sketched, may be done, and we 
have little doubt will be gradually effected, to improve 
the discharging mouths of the Po by its present course, 
and to render less frequent, if not finally to prevent, 
those breaches of the ancient embankment which 
are the immediate forerunners of inundations. The 
course of the river may be straightened and shortened 
along its lower reaches. The prodigious capabilities of 
steam-barge dredging—only developed during the present 
century—are attes' by the creation of such harbours as 
those of Glasgow and Dublin, by the new ship canals cf 
Holland, and especially by the Suez Canal. ee 
at the sea at some one best selected mouth, the river be 
may be systematically deepened, and the silted accumu- 
lations of ages by which it has been raised above the 
level of the surrounding country may be removed, and 
by the same powerful means the deepened and new bed 
be kept clear from future deposits. The ancient embank 
ments would then for the most part disappear as unneces- 
sary, but where they must or ought to remain as safeguards 
against those great and sudden floods which the topo- 
graphical features and climate of Italy must always 
render occasionally inevitable, let them be rendered 
permanent and capable of withstanding the rush of 
waters to which they are to be exposed. Itis probable 
that this may best be done, not by any of the means so 
far resorted to, of maintaining the banks by the imper- 
fect means available with native materials, such as have 
been so long employed upon the embankments of the 
Adige, but by resorting to a well-devised system of iron 
facing, and plates, which may be of but small thickness, 
secured to iron piling, and backed by the materials of the 
ancient embankments and by concrete, which a country 
so abounding in lime ought to render easily attainable. 


COLOMBO HARBOUR. 


In a former reference to the works now aay for 
converting the open roadstead at Colombo, in Ceylon, 
into an enclosed harbour, we alluded to their possible 
prospective extension. Since writing then the engineers 
in charge of the operations have had opportunities during 
their development of closely studying the results ob- 
tained from the construction of the southern breakwater 
into the sea, which is affected by the full strength of the 
south-west monsoon. Sir John Coode, who designed the 
improvements now in course of being carried out, has, 
since we wrote, visited Colombo, and after considerable 
delay has submitted to Government further proposals in 
connection with the intended harbour. That delay, we 
feel it should be known, has —y been due to the fact 
that Sir John Coode had on the same journey to the 
East to visit Australia with a similar object to that which 
caused him to go to Ceylon. It is only those who, from 
business or pleasure, have had to perform a journey round 
the coasts of India, can efficiently realise how completely 
the so-called Pacific Orean belies its name during the 
revalence of the two monsoons which in regular intervals 
lo across it in opposite directions, or can comprehend 
what the difficulties are under which our trade with India 
can be carried on at pointsalong the coastsstretching round 
from Bombay to Calcutta. The dangers at Madras caused 
by the fearful surf during the north-east monsoon have long 
been known, and are now being sought to be overcome 
by the protective works in es there. But great 
though such difficulties are at Madras, they do not exceed 
those caused at Colombo by the heavy sea rolling into its 
roadstead during the south-west monsoon, when boats 
ulling twenty to twenty-four oars are often unable to 
ace it. To protect the anchorage from this sea, Sir 
John Coode first designed the southern breakwater, 
which has now been carried out a sufficient distance to 
test its action in resisting the new | rollers to which we 
have referred. We hear from Ceylon that although this 
breakwater has been most efficiently constructed, and has 
thoroughly withstood the heavy shocks to which it has 
been subjected, yet that, from some cause or other, its 
action upon the waves has not been that which was con- 
templated, and that, as a consequence, the sea breaks 
over the wall in such heavy masses of spray that vessels 
lying alongside its inner face for shipment . as 
was the original intention of its designer, would be swamped 
by the weight of water which would fall upon their 
decks. When Sir John Coode’s opinion on the proposed 
works was first sought, he endeavoured to obtain infor- 
mation from the most reliable quarters as to the set of the 
sea during the south-west monsoon, and from such 
particulars as were then furnished to him by the officials 
of the Colonial Government he concluded that the 
breakwater at the angle of sea-stretch at which he had 
designed it, would deflect the waves along its sea face, 
and so prevent any - from a wave of translation 
into one of percussion. This anticipation, however, as 
we have above pointed out, has been falsified by the 
results now observed in actual practice; and the engi- 
neer’s fresh pro s address themselves to the further 
works which will be required to overcome the difficulties 
now apparent. . 

It was long a point actively discussed by the colonists 
as to whether any protection would be needed against 
seas setting in from the north. It was universally 


acknowledged that at certain times during a long-shore 
wind there was a slight sea raised from that quarter, but 
it was thought to be of so trifling a character that no 
protection was needed against it. It now seems to be 
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evident, however, that, presumably from the reaction 
caused by the newly constructed breakwater during such 
winds, there is sufficient sea in the harbour to cause 
danger to vessels lying alongside quays, and that to 
obviate this a shelter to the north must be constructed. 
To this question, therefore, as also to the angle at which 
the further extension of the southern breakwater shall 
be carried out, Sir John Coode’s report above referred to 
addresses itself. That report suggests two alternative 
measures, the one being greatly below the cost of the 
other ; but whichever be ultimately decided upon, the 
colonists must make up their minds to face an expendi- 
ture more than double what was originally estimated to 
be required to give the harbour of Colombo great 
security for shipping operations at all seasons. The 
figures originally given by Sir John Coode were, we 
believe, £600,000, and the estimate for the more costly of 
the two schemes now submitted by him is, we hear 
about £1,300,000. Greatly in excess of the original 
estimate as this sum is, we learn that the colonists are 
prepared to incur it; and the Ceylon Observer asserts 
that even at such a cost the trade which now resorts to 
Colombo, and the increase which will be due to its being 
converted into a safe harbour, will render the work 
amply remunerative. There is, therefore, but little 
doubt but that the northern breakwater will eventually 
be carried out. 

Meanwhile, the colonists are ill-disposed to wait for its 
execution before reaping some advantages from the 
southern arm. It appears that a considerable extent of 
water is completely sheltered by that work as it now 
extends; but it is in a position not affording depth enough 
for vessels of large tonnage, such as are those of the 
Peninsular and Oriental Company and Messageries 
Maritimes. A deputation from the Colombo Chamber of 
Commerce therefore recently waited upon the Governor, 
and requested him to urge upon the Secretary of State 
for the Colonies the desirability of immediate steps being 
taken for the deepening of this water by dredging, the ma- 
terial raised to be used forthe reclamation of the foreshore, 
and the construction of jetties in the water to be so made 
available. Sir James Longden stated in reply that this 
proposal should have his fullest support, and that he had 
sent a dispatch already to the home authorities, embody- 
ing their suggestion; but that it should be followed by 
another impressing on Sir Michael Hicks- Beach the urgency 
for immediate operations. It is to be hoped no time 
will be lost in their commencement, for, under their new 
contract, the Peninsular and Oriental Company will soon 
remove their port of call from Galle to Colombo. 





EMIGRATION, 

Tue ‘‘Workmen’s National Emigration Association ” is the 
title of asociety which has been formed at Manchester to assist 
distressed and other workmen to emigrate to countries where 
the conditions of labour and wages are known to be better 
than in this country. Mr, Alexander Macdonald, M.P., has 
placed himself at the head of this movement, which has 
already assumed a practical form by the drawing up of rules 
which, if approved by the various districts, will become the 
basis of the society. A general committee is to have power 
to determine the number of persons or families to be drafted 
out of the various districts from time to time in accordance 
with the amount of funds at the disposal of the association. 
Intimation will be sent to each district of the number of 
members who can be put on the list for emigration, the 
manner of election being by ballot, and the number being 
regulated by the amount of their respective subscriptions. At 
the close of each ballot, each local secretary is to forward to 
the general society the numbers and addresses of the suc- 
cessful candidates for emigration. The members entitled by 
ballot to the assistance money are to have a grant of £6 for 
going to America, and £10 for going to Australia or New 
Zealand. It is provided that no local committee is to have 
power to draft out any person, the whole association being 
governed on the system of ‘‘ centralisation,” which the miners 
of all men have most vigorously condemned. The association 
is the fruit of the miners’ conference at Manchester, and if 
it is honestly and skilfully managed it must be of consider- 
able service to those who really want to exchange the 
crowded marts of English labour for ‘‘fresh woods and 

stures new” in the colonies. The idea has been got 
into shape principally with a view to lessen the number of 
miners, and thereby enhance the rate of wages. But when it 
comes tothe practical point of A being required to sacrifice 
himself for B, the difficulty of applying the remedy will be 
forcibly experienced. Too many people who emigrate expect 
to find that they will receive greatly facomiell wages for 
doing much less work. Our mining population ought not to 
be allowed to deceive themselves in this respect. They cannot 
possibly find in the colonies a state of things to parallel their 
fat years of 1871-2-3; and those who mean to get on in the 
new fields must make up their minds to give a fair day’s work 
for a fair day’s wage, and give over repeating to themselves 
the famous couplet so frequently heard on the agitator’s 
platform as the lean years began to show themselves— 

Eight hours’ work, eight hours’ play, 
Eight hours’ sleep, and eight shillings a-day. 


IMPROVED TRADE. 


‘ Our reports show heavy transactions in iron and steel, both 
raw and rolled, to have been made in the past month. 
Nevertheless they caution the market from assuming that 
there have been such transactions in raw iron, in particular in 
the Staffordshire district, as in one or two quarters have been 
stated. Such sales might have been possible if makers and 
vendors had yielded to a few young speculative minds. But 
they have declined to do anything of the sort. For con- 
sumption the makers of best qualities have sold with judicious 
moderation that which is likely to be consumed in the 
ensuing few months, and having done that they have ceased 
to accept orders. In such cases the product is mostly of the 
hematite most in demand, as well for steel as for iron making. 
Consumers have declined to give higher rates than they have 
lately been giving. The demand of a rise of only 1s. 6d. a ton 
in forge iron of splendid quality is enough to check business, 
even though the price would not then reach £3 per ton. Yet 
we see high-class Staffordshire all-mine iron is held in Wolver- 
hampton for £35s. Of inferior pigs there is still a plentiful 
supply ; and the Scotch, Cleveland, and Staffordshire markets 
no more than hold their own at best, It would seem to be 





indisputable, that for rails of steel and iron together the 
orders which in the past fortnight have been and are still 
in course of distribution aggregate fully 100,000 tons. How 
eager, however, were the firms to get the orders appears 
from the unexampled prices at which some for steel rails 
have been placed. Statements on this point have been made 
which we do not credit. It is all but impossible to believe 
that any firm would take a contract for new rails at 
some of the terms—less than £4 per ton—which we have 
heard quoted. Domestic iron has also been somewhat 
freely bought, particularly as baling strip, as to which 
there seems to be some room to conclude that orders for a 
total of 8000 tons are being scattered throughout the most 
promising localities. Here again, if there should have been 
such prices accepted as £6 10s. delivered in Liverpool, we 
have an explanation of the possibility of such work on 
States account. What may be possible when these prices 
cannot be taken remains to be seen. The great business 
in galvanised sheets which has followed upon the advance of 
£1 a ton is scarcely continuing, even though the galvanisers 
are about to meet and declare a further similar rise. On the 
whole, while the works are much better employed than a 
fortnight ago, there is hardly the excitement in the purchas- 
ing market of a week and nine days since. 
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A Rudimentary Treatise on the Locomotive Engine, comprising 
an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With large additions, 
treating of the Modern Locomotive. By Kinnear 
Ciark, C.E. London: Crosby Lockwood and Co. 1879. 

Messrs. Crossy Lockwoop aNnp Co. became, some years 

ago, the proprietors of the copyrights of the series of 

excellent little treatises which owed its birth to the late 

John Weale. It is not too much to say that no books have 

ever proved more popular with, or more useful to young 

engineers than those of “ Weale’s Series.” As time went 
on, however, knowledge augmented and practice changed. 

The volumes of the series became, one after the other, 

out of date and behind the age. Messrs. Crosby Lock- 

wood and Co. have consequently recently begun to pub- 
lish new editions of these works, increased in dimensions, 
altered in form, augmented in price, and in many instances 
almost wholly re-written. That the new books can fall 
precisely into the me once occupied by Weale’s Series 
is more than doubtful. Into the consideration of this 
question, however, it is not necessary that we should 
enter ; our business is to take the works as we find them. 

The little octavo volume, of 240 pages, before us, is Mr. 

Dempsey’s “ Treatise on the Locomotive Engine” in a 

new shape. So novel indeed is the shape, and so little 

has been left of Mr. Dempsey’s work, that it seems 
almost a pity that any of it was retained. ‘To all intents 
and purposes the new work is Mr. Clark’s, not Mr. 

Dempsey’s. But Mr. Clarke has followed very closely 

the system adopted by his predecessor. Mr. Dempsey 

described the locomotive in general terms first, and then 
proceeded to give a minute description of one engine, or, 
rather, of one type, namely, the standard six-wheeled 
passenger engine, built by Stephenson, from 1838 to 
about 1842. Mr.Clark has condensed this description, and 
retained it in order that his readers may compare 

Stephenson’s engine with a modern locomotive ; and he 

himself fills up the other half of the picture by giving a 

very minute description of an express passenger engine, 

the Dom Luiz, built for the South-Eastern Railway of 

Portugal by Messrs. Beyer, Peacock, and Co., of Man- 

chester. It was always a matter of some wonder to us 

that Mr. Dempsey selected for minute description a 

type of locomotive quite antiquated even when he wrote 

some twenty-five years ago, and we are equally at a 

loss to understand why Mr. Clark should have pitched 

upon the Dom Luiz. In what year it was built we cannot 

tell, but illustrations of it were published in Part L 

of “Locomotive Engineering and the Mechanism of 

Railways,” by the Tate Zerah Colburn, in 1864, or 

fifteen years ago. A description of the same engine 

appeared in Part XVI. of the same work. The gauge of 
the engine is 5ft. Gin., and we cannot agree with Mr. 

Clark that it “is a type of the prevalent style of English 

inside cylinder express locomotive with single wheels.” 

That engines similar to it in certain respects may still be 

found working on English railways is no doubt true ; but 

Mr. Clark must know very well indeed that wide dif- 

ferences exist between it and the modern type of single- 

wheeled express engine. In fact, the onl fine using a 

nearly similar type of engine is the Great Northern ; but 

the Great Northern engines have their leading wheels 
much further forward than they are, or rather were, in the 

Dom Luiz, which probably went to the scrap heap some 

— ago, for they do not take quite such good care of 

ocomotives in Portugal as they do in England. Mr. 

Clark could no doubt have had for the asking drawings 

of any of the best modern express engines, such as those 

of the London and North-Western, the Midland, the 

London and Brighton, the South-Western, or, indeed, any 

line which has recently been adding to its stock. Pos- 

sibly Mr. Clark may argue that for the use of the 
student any good type of engine would do, and that as 
the Dom Luiz was unquestionably a good type, he could 
not go wrong in selecting it. his is sound reasoning 
enough as far as it goes ; but it leaves untouched the fact 
that Mr. Clark might just as easily have given an engine 
which would have illustrated the most recent practice in 
locomotive engineering to its most delicate shade, and 
that instead, he has given an engine built fifteen years 
ago, and of a gauge unknown in England. It may be 
held that we insist too strongly on this point; we do not 
think we do, seeing that no fewer than seventy-one pages 
are taken up with a description of this engine, which 
description is, in its way, a perfect example of what such 
descriptive writing should be. However, we must here 
take leave of the Dom Luiz, and turn to other matters 
dealt with by Mr. Clark. 

The book is divided into two parts. The first is Mr. 

Dempsey’s work re-written, as we have said, condensed, 





altered, and in some respects improved. The second 
deals with the modern locomotive, and is wholly from the 
pen of Mr. Clark. Our author is a master of his subject, 
and he has succeeded in cramming into a comparatively 
few pages an enormous amount of information concerning 
the principles that should guide us in designing locomo- 
tives, and the modern practice of the most able locomotive 
superintendents. On certain points, however, we are 
compelled to join issue with Mr. Clark. Thus in the 
chapter dealing with locomotive boilers a few words 
might have been introduced with advantage to help the 
student here and there to a knowledge of how theoretical 
deductions are or are not to be applied in practice. For 
example, after quoting wos 0c po Jr well-known experi- 
ment to prove that a vertical plate is not so efticient 
a steam generator as one horizontal or inclined, our 
author goes on: “It is therefore clearly of importance 
to incline inwardly the walls of the fire-box; the more 
so as they are closely hedged in by the outer shell, which 
leaves but a thin wall of water in contact with 
them, and this restricts the circulation of both water 
and steam.” [s it of importance? Can the single 
experiment quoted be really regarded as proving the pro- 

osition, in the face of the fact that there is comeie a 
ocomotive running in England on the 4ft. 8$in. gauge in 
which the fire-box does not incline outwardly at the sides 
near the top, to give a wider tube plate, while the lower 
portions are vertical? The only exceptions we know are 
the “ pocketed ” fire-boxes used by Mr. Stroudley on the 
Brighton line, which are vertical, inclining neither 
out nor in, save close to the tube plate, where 
they are bulged or pocketed out to give width. 
If the student were to attempt to design a fire-box with 
the sides inclined inwards for a narrow gauge engine, he 
would soon get into trouble. Furthermore, it is by no 
means to be taken as proved that the vertical side of a 
tire-box in a locomotive is not just as efficient as the top. 
The idea that the steam clings to a surface so ievethe x 
heated is simply an idea. It has never been proved to 
be true, and there is reason to think it is not true, because 
so long as the water is good and the boiler is kept clean, 
the sides of the fire-box wear out no faster than the 
crown plate. There is a vast difference between the 
effect of the direct contact of intensely heated fuel and 
that of gas not half so hot. Mr. Clark would write very 
much better if he would draw on his ownstock of informa- 
tion, instead of quoting experiments which are in nine 
cases out of ten inapplicable to the matter in hand. 

A remarkable instance of the mistakes Mr. Clark 
makes when he trusts to others instead of thinking for 
himself is to be found in his observations on the value of 
tube surface. He refers to Robert Stephenson’s experi- 
ments to prove that the tube surface of a locomotive 
is not so efficient as the fire-box surface, and then goes 
on to say :— 

The results of experiments made with a similar object upon 
locomotive boilers of modern construction develope in a still more 
striking manner the remarkable inequality of performance of the 
heating surface of such boilers. Mr. Edward Woods and Mr. 
John Dewrance tested the evaporative duty of successive por- 
tions of the flue tubes of a locomotive boiler in which the tubes 
were 5ft. Gin. long. The tubes were divided into six compart- 
ments by vertical diaphragms, of which the first compartment 
was 6in. long, and the others were each 12in. long. It was found 
that the evaporative duty of the first compartment was about the 
same per square foot as that of the fire-box ; that of the second 
compartment about a third of that value; that of the remaining 
compartments very small; and that the first Gin. did more work 
than the remaining 60in. of tubes. 

We have in the preceding passage a crude lump of 
information, which the student will have no small diffi- 
culty in digesting or assimilating unassisted. Why does 
not Mr. Clark, after quoting Mr. Dewrance and Mr. 
Woods, go on to point out that circumstances alter cases, 
and that the experiment in question must be taken with 
great caution as indicating what#eally takes place in a 
locomotive boiler? Assuming that it is really true of 
locomotives that the last foot of a tube 5ft. long does 
very little in the way of evaporation, it follows that engi- 
neers who use a‘flue tube 10ft. to 11ft. long are work- 
ing in error, and that tubes 6ft. long at all events would 
sutfice. What, again, is to be said in favour of the tubes 
14ft. and 15ft. long used on the railways of the Conti- 
nent? Lest the student should be led astray, it is well 
to explain here that laboratory or other experiments to 
the contrary notwithstanding, all attempts to use short 
tubes in locomotive boilers have failed. Thus at one 
time very small tubes—jin. bore—and not more than 5ft. 
long were tried on the South-Eastern Railway, with the 
result of nearly doubling the consumption of coal per 
train mile. It is not to be supposed that the extremely 
long tubes used on the Continent have been adopted 
without reason. The result of our inquiries addressed 
some time since to certain leading railway engineers, 
both in France and Austria, was that whereas with poor 
coal and a 10ft. tube not more than about 3°5 Ib. to 4’0 lb. 
of water could be evaporated per pound of coal, yet that 
with a 14ft. or 15ft. tube an evaporation of over 5 lb. of 
water per pound of coal could be insured. Mr. Clark, 
having cited experiments to prove what we believe few 
now dispute, namely, that fire-box surface is more efficient 
than tube surface, might have added some lines to show 
that in practice the last foot of a tube appears to do 
more to keep down coal bills than the experiments cited 
would indicate. 

We have dealt perhaps too hardly with Mr. Clark’s 
work, but he has gone so near to producing a perfect 
treatise in miniature on the modern locomotive, that the 
blemishes in the book are extremely aggravating. We 
should have passed them over almost in silence had the 
book been less worthy. We have the consolation of 
feeling certain that it will run to a second edition, and 
we hope that Mr. Clark will, in preparing it, for once 
trust to himself and speak of the results of practice, and 
abandon effete old experimental inquiries, which our 
author would not permit to influence Aim for one moment 
if he were designing an engine. How much more to the 

int would it have been had he, in dealing with modern 
ocomotive boilers, explained in general terms that fire- 
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box heating surface was more efficient than tube surface, 
but that in practice it was found that tubes much under 
10ft. long could not be used with economy, and he 
might then have given a few examples of the practice 
followed on two or three leading railways in tubing boilers. 
Whenever Mr. Clark gives himself freedom he isinteresting 
and instructive in no ordinary degree. As an example, 
we may cite his chapter on coal-burning boilers as a 
perfect thing in its way. In spite of its faults the book 
is still the best small treatise on the locomotive engine 
ever written, and as such we can commend it to the 
young engineer who seeks to know “all about a locomo- 
tive.” It will not teach him that, but it will teach him 
quite as much as he need know unless he proposes to 
take up locomotive engineering as a profession. What 
he cannot learn from the book before us he will 
probably best acquire in the workshop, the drawing- 
office, and on the line. The volume is well printed on 
good paper, and illustrated very fairly. 








ASPINALL'S AUTOMATIC VACUUM BRAKE. 

Iv is now admitted by all sensible inventors of railway 
brakes that they must be automatic. Indeed it is clearly 
understood that as regards the future a continuous brake 
which is not automatic in its action has practically no chance 
of permanent adoption. Mr. Westinghouse was, so far as we 
are aware, the first, in this country at all events, to insist on 
automatic action in brakes, and to provide an automatic brake. 
Strong exception was taken to his views, but facts have been 
too much for those who opposed them, and now attempts are 
being made in all directions to make brakes, not originally 
automatic, comply with the new order of things. Hitherto 
all efforts to make the vacuum brake automatic have been 
failures. We publish this week, however, at page 165, illus- 
trations of an automatic vacuum brake invented by Mr. J. 
Aspinall, of the Inchicore Locomotive Works, which 
promises to prove exceedingly successful in  applica- 
tion, A full sized experimental apparatus has been 
fitted up in a long timber shed at Inchicore, and we have 
had the opportunity of seeing its action tested with extremely 
satisfactory results. It has not yet been tested in action on 
a train. 

Mr. Aspinall’s invention has for its object the obtaining of 
very prompt action throughout a train, and the attainment of 
the utmost simplicity. The principle of its action is that a 
constant vacuum is maintained throughout the train by a 
small subsidiary ejector. When this vacuum is spoiled the 
brakes are applied, and, to secure rapid action, means are pro- 
vided for completely spoiling the vacuum with great speed 
under every carriage, if once the vacuum is spoiled at all. 
Thus let us suppose that a vacuum of 12in. is to be maintained. 
Now if the vacuum falls in any place in the train to, say, 
ll4in., then will the vacuum be destroyed altogether and the 
brakes put on. There are two systems, known as the single 
and double-pipe systems. 

The single-pipe system consists of an air-tight cylinder, 
having a piston head working air-tight within it, and 
attached to it by means of a leather diaphragm. It differs 
from the ‘‘ Hardy” cylinder, as the upper portion is three 
times larger than the lower, so that after the brakes have 
been fully applied the vacuum in the upper portion may not be 
destroyed by the piston occupying the whole of the space. 
‘Lhe piston rod, which is attached to the brake levers, works 
air-tight through the bottom of the casing K by means of a 
collapsing hose N, which is attached to the cylinder K, and 
to the piston rod L at M. A single pipe is led throughout the 
train, having two branches to each cylinder, one leading above 
and the other below the piston. In the branch pipe leading 
to the upper portion of the cylinder above the piston a valve 
P is placed, which allows air to be drawn from the upper 
part, but does not permit any to return. A small pipe 
Q, to which is attached a cock not shown, is led to 
the upper Born of cylinder to admit air at terminal 
stations and take off the brakes, If a vacuum is 
formed in the train pipe it will also be formed above 
and below the pistons, and these being in equilibrium 
the brakes will remain off. If air is admitted by design or 
accident, it will flow to the underside of all the pistons, but 
cannot get above them as the valve P will close. The pistons 
will therefore ascend and tae brakes be applied. In order to 
take off the brakes, a vacuum must be again formed in the 
train pipe, and thus below the pistons, which will fall by 
gravity and release the brakes. In the case of a guard’s van, a 
valve, as shown, is placed in the guard’s compartment, so as to 
give him the power of applying the brakes. It is, however, 
well known that air takes a long time to flow through the 
pipes, and if the engineman were merely to open his air valve 
on the engine, some seconds would elapse before the brakes 
were fully applied upon the last vehicle of the train. These 
guards’ van valves are therefore made to open automatically 
the moment air is admitted to the train pipe from any cause, 
and thus give more than one opening through which air can 
flow to the bottoms of the cylinders, insuring the brakes being 
very — applied. Thus if there are three vans upon a 
train, the air is admitted at four points almost instantaneously 
when the engineman opens the valve. 

The guard’s van valve is constructed so as to be screwed 
on the top of a branch C from the train pipe, which is led into 
the guard’s van. It is formed with a spindle having two heads, 
one of which seats itself upon the top of the branch pipe C, 
and the other is attached by means of a leather diaphragm X 
to the base of the chamber Z. The upper head is of smaller 
diameter than the lower head. The spindle connecting the 
two heads has through it a small hole Y, thus putting the 
pipe C in communication with the chamber Z. The atmo- 
sphere is always free to press upon the upper surface of the 
lower head, and upon the lower surface of the upper head by 
means of the large openings O O in the bracket which carries 
the chamber Z. ‘To one of these brackets is attached a handle 
working on the spindle of the valve. This handle is to enable 
the guard to lift the valve, and is so fixed that its tendency is 
to keep the valve on its seat. Jf now a vacuum is created in 
the train pipe, it is also created through the hole Y in the 
chamber Z. ‘The atmosphere presses upon both heads of the 
valve through the openings 0 O, but the lower head being 
slightly larger than the upper, it is held firmly on its seat. 
If air be admitted to the train pipe, and the vacuum par- 
tially destroyed, the valve is unbalanced and flies open, as 
the vacuum in the chamber Z cannot be rapidly destroyed 
—— the small hole Y, Air then rushes through the open- 
ings O O into the branch C, and assists in axe A applyin 
the brake. The vacuum in the chamber Z is slowly dasbraped 
by the air passing through the hole Y, and the valve falls 


whether a guard is present in his van or not, as the valves 
work automatically. agg 

In the double pipe system a cylinder a its upper and 
lower portions of equal dimensions can be used, Two pipes, 
A and B, are led throughout the train and communicate with 
the cylinders above and below the pistons through a reversing 
valve. This valve is constructed so that if a vacuum is 
created in both train pipes, a vacuum will be created both 
above and below the piston ; whereas if air is admitted to either 
pipe while the exhaust is continued through the other, the 
es will direct the air to the bottom of the piston and allow 
the exhaust to be continued from the top. If air be admitted 
to both train pipes, as, for instance, by the age ag of a train, 
the valve shuts off all communication with the top of the 
cylinder, and directs the air to the bottom, and thus applies 
the brakes, which will remain on until the vacuum is again 
created in the train pipes, or air is admitted to the top part of 
the cylinders by means of the small cock put on for use at ter- 
pare stations, The directing valve is constructed as follows:— 
It has four branches, A, B, C, and D, A* and B' commu- 
nicates with the train pipes A and B. A communicates with 
the top part of the cylinder, and C with the bottom part of 
the cylinder. The valve F rests upon the seat F', the valve 
G upon the seat G1, and these two flaps shut off communi- 
cation with the pipes A and B. ‘The flap E has two faces, 
and rests either on the seat E' or E*. If air is admitted 
from any cause to the train pipe B, it closes the flap G_on its 
seat G', forces the valve i over to its seat E', and flows 
through the branch C to the bottom of the piston. All com- 
munication between the train pipes is thus cut off, and the 
ejector continues to exhaust the top of the cylinder past the 
valve F and through the train pipe A. If, on the other hand, 
air is admitted to the train pipe A, F closes on its seat F’, 
the flap E flies over to its seat E', and the exhaust is con- 


through the pipes DandC. If air is admitted to both train 
ye A and B, the flap valves F and G close upon their seats 

‘tand G', and the air flows past both E‘ and E? to the 
branch C, and thus on to the bottom of the cylinder, forcing 
up the piston and applying the brakes. As in the single pipe 
system, to take off the brakes a vacuum has to be re-created 
below the pistons, which fall by gravity. In this system the 
guard’s van yalves are attached to the pipe leading to the 
bottom of the cylinders, and not to one of the train . 
The advantages of the double pipe system are, that while it 
secures the automatic action of the brakes in all cases where 
it can possibly be necessary, it enables the brake to be used 
as an ordinary vacuum brake after the automatic portion has 
been used, thus giving full control over any train descending 
an incline, whatever time may be occupied in so doing. It 
enables a much smaller cylinder to be used, as the full power 
of the ejector is always available, doing away with the 
necessity of the enlarged cylinder top ; and the application of 
the brakes can be regulated with the greatest possible nicety, 
thus avoiding all sudden shocks in ordinary train stoppages. 
In this system the hose pipes on the last carriages of the 
train are put on dummies fixed on the end of the coach, 
instead of being coupled as in the Smith’s system. 

The ejector on the engine exhausts through a pipe shown 
in dotted lines at D, and is in direct communication with the 
tops of all the cylinders on the engine and tender. It com- 
municates with both train pipes through the ‘‘ engineman’s 
valve.” Either train pipes can communicate with the bottom 
of the cngine and tender cylinders through a valve E*, which 
is fixed at the end of the branch pipe leading to the bottoms 
of the cylinders. This valve will either seat itself on its seat 
E*, or on the seat E*®. The engineman’s valve communicates 
with the ejector through the branch D, and also with the 
two train pipes. The valve is made in two parts, which are 
exactly similar. Each part has a spindle on which are two 
heads. The head Bis capable of closing on the rubber seat 
C, and shutting off communication between the ejector and 
the left-hand train pipe. The head A is attached by means of 
a leather diaphragm to the base of a chamber E E E, to 
which is attached in the same manner the head A?’ of the 
second valve B', which can shut off communication between 
the ejector and the right-hand train pipe. The diaphragm 
heads A and A? are of slightly larger diameter than the heads 
B and B’. Through the head A is a small hole, which 
allows the air to be p stn out of the chamber EEE by the 
ejector. From the chamber EEE is led a pipe G’, terminating 
with the flap valve G, which is placed in a convenient position 
for the engineman. Close to G isa flap F seated on the top 
of a branch pipe F', which leads to the left-hand train pipe. 
This flap F is used by the driver to admit air to the train pipe 
and apply the brake. The valves are shown in the position 
they take when a vacuum has been formed throughout the 
train and the brakes are off. To apply the brakes, o F, 
air flows at once towards B, forcing it on to its seat C, and 
shutting off communication with the ejector. It flows on 
through the left-hand train pipe to the bottom of the engine 
and tender cylinders, forcing the valve E* on to its seat E*, thus 
shutting off the right-hand train pipe from the bottom of the 
cylinders. Flowing still, it arrives at the directing valvesunder 
the carriages which work as already described. To take off 
the brakes, the flap F is put back on its seat, and the flap 
G opened. Air rushes into the pipe G' and destroys the 
vacuum in EEE, and pressing upon the head A, which is 
larger than B, forces it from its seat C, and the air once more 
flows past C through the pipe D to the ejector, and the brakes 
fall off. G may now be dropped back on its seat, and a 
vacuum will once more be gradually formed in the chamber 
EEE through the small hole H. If air be admitted by 
accident or design behind the chamber, or the right- 
hand branch train pipe, the valve B! will stop on 
its seat C', and the valve E® will fly over to its seat 
E*, and the ejector will then have to exhaust through 
the left-hand pipe, applying the brakes. To take off the 
brakes, open G, when the atmosphere will press upon the head 
A’, and force B* from its seat C', when air will once more 
flow from the right-hand air pipe to the ejector, and the 
brakes will be released. If air is admitted to both pipes at 
the back of the tender, it flows to the bottom of the engine 
sacks through the valve E, and closes both the valves B and 
B* on their seats C and C', and the ejector continues to 


the engine and tender. To release the es, open G, when 
the atmosphere will act on the heads A and A! as alread 

described, forcing B and B' from their seats, when so muc 

air flows past C and C! that a vacuum cannot be maintained 
in the top of the engine sack, and the brakes will fall off. 
The value of this arrangement would be found in the case of 
a breakaway, where it might be advisable for a driver to put 
some distance between his engine and the rear portion of the 
train. A duplex vacuum gauge on the engine has one side 
connected with the left-hand train pipe, and the other with 


tinued from the top of the cylinder past the valve Q, and] 3 


exhaust from the top of the engine, appl ing the brakes on | bed 
r 


‘of the brake he has at his command at all times during the 


journey. 








NAVAL INTELLIGENCE. 
Four experimental runs have just been made with the corvette 
Comus, which is built of steel and iron cased with wood, and has 
a horse-power of 2300, with a displacement of 2383 tons. She 
gave a speed of nearly 13 knots, the engines indicating 2440- 
horse power, and working at nine+v-three and a-half revolutions 
per minute. Three runs were made at two-thirds of the boiler 
power, with the following results :—Speed, 11°65 knots ; power, 
1644; revolutions, 83°4. The engines were also worked at the 
lowest possible speed, or at about seventeen revolutions per 
minute. The trials took place under the personal direction of 
Vice-Admiral Sir W. H. Stewart, K.C.B., the Controller of the 
Navy, considerable interest attaching to this vessel, as she is one 
of the most modern and tentative type. She was built and 
engined by Messrs. Elder and Co., of Glasgow. : 
‘he Agamemnon, double-screw iron armour-plated turret ship, 
8492 tons, and 6000-horse power, which is building at Chatham, 
is ordered by the Admiralty to be launched on September 17th, 
her christening being performed by the wife of the First Lord of 
the Admiralty. Her launching ways are all down, and she. sits 
in her cradle. When completed she will be one of the finest 
armour-clads in the fleet. ; 
The building of the last and most improved turret ship for the 
English Navy has now fairly commenced at Portsmouth. She is 
to be named the Colossus, and will be a twin-screw turret ship, 
with a central armoured citadel, her principal djmensions being : 
—Total length between the perpendiculars, 325ft., and extreme 
breadth 68ft., with a displacement of 9150 tons. Her vertical 
keel plates are to be of 20 1b. to the square foot, with a depth of 
38in., except outside the double bottom, where it is to be reduced 
by the depth of the inner angle steels of the transverse frames, and 
pering towards the extremities of the ship. ‘The plates are to 
be at least 12ft. in length, and are to extend continuously from 
stem to stern. The flat keel plates are to be worked in two 
thicknesses, the upper 25°51b. per square foot, tapering to 23 Ib. 
forward and aft; and the lower 34)b., tapering to 23lb, The 
angle steels connecting the vertical keel plates and the flat keel plates 
are to be 4in. x 4in. andof 18 1b. per square foot, those onthe upper 
edge of the vertical keel plate to be 3in.3 xin. to 78 lb. per square 
foot. The angle steels are to be continuous and worked in the 
greatest bw procurable, while the bolts of the vertical keel 
plates are to be secured by double bolt straps, to be in length 
sixteen and a-half times the diameter of the rivets. ‘Ihe bolt 
straps are to be worked on each side of the keel, angle steels 
extending to the edge of the plates, and to be of the same thick- 
ress as the plates to which they belong. The bolts of the angle 
steels are to be secured by bolt straps of the same thickness as 
the angle steels, and of such a length as to take not less than two 
rivets in each flange on each side of the bolt. The edges of the 
inner of the flat keel plates are to be single rivetted to the outer 
plating, and the vertical keel will be carefully fitted and caulked 
throughout the length of the double bottom, so that the latter 
may be divided into water-tight compartments. The stern post 
and afterpart of the keel are to be in one forging of best iron, 
and at fore and after ends of the ship the flat keel plates are to 
scarphed with the lower aap of the stem and stern post. The 
frame of the rudder is to be also forged of the best iron, and the 
sides are to be of steel plating, 17 ]b. to. the square foot. Means 
are to be adopted for steering below the armoured deck. The 
stem is to be forged of the best iron, the lower end to be scarphed 
on to the vertical and flat keel plates; the ram to be formed of 
two armour plates, arranged so as to be removed, being completed 
and made water-tight without it. The stem and ram will be sup- 
ported by an armour-plate, 3in. thick, bent over the stem and 
rabbetted into it. The plate is to be 12ft. long, running as high 
as may be considered necessary. ‘The longitudinal frames are to 
be continuous, and extended as far forward and aft as required ; to 
be formed of plates from 16ft. to 20ft. in length and angle steels. 
No. 1 longitndioal and shelf plate are to be parallel throughout 
the length of the citadel in breadth; the remainder of the longi- 
tudinals are to be parallel throughout the length of the citaded, 
and to tuper from thence to the extremities of the double bottom, 
but not to agreater extent than 4ir. ‘The longitudinals are to be 
reduced in depth before and abaft the double bottom, and to taper 
towards the extremities. The transverse frames in the double 
bottoms are to consist of solid frames about 20ft. apart, 
and intermediate frames, 4ft. apart, are to be formed of 
bracket plates and angles, except above the second longi- 
tudinal, and also beneath the engine bearers, where solid 
frames, lightened with holes, are to be used. ‘The plates for 
these frames are to be 13 lb. to the square foot, and are to be cut 
short of the inner and outer bottoms and longitudinals. Before 
and abaft the double bottom the transverse frames are to be 4ft. 
a e vertical framing behind the armour is to be 2ft. 
apart, and of steel. The frames outside the citadel are to be 
formed of angle steel and placed 4ft. apart. ‘The frames to 
superstructure are to be formed of angle steel, 7ft. 3in., of 11°8 Ib. 
per foot, and placed 4ft. apart. The frame is to be specially 
strengthened near the blast of the guns. The boiler rooms will 
be divided at the middle line by a water-tight buikhead, running 
from the top of the inner bottom to above the load waiter line. 
Throughout the engine-room there will be a longitudinal bulk- 
head on the starboard side at 4ft. from the middle line. Before 
and abaft the citadel, between the lower and middle decks, divi- 
sional bulkheads are to be worked. The deck beams are to be of 
steel, and the glacis plate is to be worked round each turret on 
the deck over the citadel. The deck flats are to be of Dantzic 
crown deals, and steel is to be used in the magazines, shell, and 
like rooms. In several respects it will be seen that the Colossus 
will be like the Inflexible, on a diminished scale. 








SoutH KxensineTton Musrvum.—Visitors during the week ending 
August 23rd, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,483; mercantile marine, 
building materials, and other collections, 2707. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1909; mercantile marine, building materials, and other 
collections, 216. Total, 16,309. Average of corresponding week 
a pe years, 20,553. ‘Total from the opening of the Museum, 

* ? . 


River FiLoops.—General Garibaldi recently wrote the follow- 
ing letter to the Deputy Cavallotti on the inundations annually 
occurring in the Valley of the Po:—‘‘Mio Carissimo Cavallotti, 
—Change the bed of the Po. Here is a project, the execution of 
which would produce most beneficial results. First of all, it 
would place the pe living along the banks of the river 
in safety from the inundations. Commence the work on the 
Adriatic side to the north of the present mouth. Excavate the 
in a straight line to Milan, and thence upwards towards 
Turin. Results—The Po, flowing in a straight line, would leave 
less deposit, and with powerful steam dredgers it could always be 
deepened when necessary. With two moles at the mouth we 
should have a secure port; Milan, Pavia, and perhaps Turin, sea- 
ports; important navigation for steamers and sailing vessels; the 
gain of an immense territory from the present ‘zigzag’ of the 
river; and, lastly, immediate employment for workmen and dimi- 
nution of the number of those emigrating abroad. I have written 
to Baccarini, and I beg you to inculcate the idea into the minds 
of the landowners of the Valley of the Po, from the greater to the 
smaller, who might carry it out even without the assistance of 








by gravity back to its seat. It is therefore immaterial 


the right-hand train pipe, and indicates to the driver the state 


the Government.—G, GARIBALDI.” 
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ON RADIANT MATTER.* 
By Wiix1am Crooxss, F.R.S. 

To throw light on the title of this lecture I must go back more 
than sixty years ago—to 1816. Faraday, then a mere student 
and ardent experimentalist, was twenty-four years old, and at 
this early period of his career he delivered a series of lectures on 
the general properties of matter, and one of them bore the 
remarkable title, ‘‘On Radiant Matter.” The great philosopher’s 
notes of this lecture are to be found in Dr. Bence Jones’s “ Life 
and Letters of Faraday,” and I will here quote a passage in which 
he first employs the expression ‘radiant matter ”:—‘“‘If we 
conceive a change as far beyond vaporisation as that is 
above fluidity, and then take into account also the propor- 
tional increased extent of alteration as the changes rise, we 
shall perhaps, if we can form any conception at all, not fall far 
short of radiant matter; and as in the last conversion many 
qualities were lost, so here also many more would disappear.” 
Faraday was evidently engrossed with this far-reaching specu- 
lation, for three years later—in 1819—we find him bringing fresh 
evidence and argument to strengthen his startling hypothesis. 
His notes are now more extended, and they show that in the inter- 
vening three years he had thought much and deeply on this 
higher form of matter. He first points out that matter may be 
classed into four states—solid, liquid, gaseous, and radiant— 
these modifications depending upon differences in their several 
essential properties. He admits that the existence of radiant 
matter is as yet unproved, and then proceeds, in a series of inge- 
niousanalogical arguments, toshow the probability of its existence.t 

If, in the beginning of this century, we had asked, What is a 
gas? the answer then would have been that it is matter, expanded 
and rarefied to such an extent as to be impalpable, save when set 
in violent motion ; invisible, incapable of assuming or of being 

into any definite form like solids, or of forming drops like 
liquids; always ready to expand where no resistance is offered, 
‘and to contract on being subjected to pressure. Sixty years ago 
such were the chief attributes assigned to gases. Modern 
research, however, has greatly — and modified our views 
on the constitution of these elastic fluids. Gases are now con- 
sidered to be composed of an almost infinite number of small par- 
ticles or molecules, which are constantly moving in every direc- 
tion with velocities of all conceivable magnitudes. As these 
molecules are exceedingly numerous, it follows that no mole- 
cule can move far in any direction without coming in contact 
with some other molecule. But if we exhaust the air or 
contained in a closed vessel, the number of molecules 
mes diminished, and the distance through which any 
one of them can move without coming in contact with another 
is increased, the length of the mean free path being inversely 
proportional to the ber 0 lecules present. ‘The further 
this process is carried the longer becomes the average distance a 
molecule can travel before entering into collision ; or, in other 
words, the longer its mean free — the more the physical pro- 
perties of the gas or air are modified. Thus, at a certain point, 
the phenomena of the radiometer becumes possible, and on push- 
ing the rarefaction still further, i.e., decreasing the number of 
molecules in a given s; and lengthening their mean free path, 
the experimental results are obtainable to which I am now about 
to call your attention. So distinct are these phenomena from 
anything which occurs in air or gas at the ordinary tension, that 
we are led to assume that we are here brought face to face with 
matter in a fourth state or condition, a condition as far removed 
from the state of gas as a gas is from a liquid. 

Mean Free Path.—Radiant Matter.—I have long believed that 
a@ well-known ap) ce observed in vacuum tubes is closely 
related to the phenomena of the mean free path of the molecules. 
When the negative pole is examined while the discharge from an 
induction coil is passing through an exhausted tube, a dark space 
is seen to surround it. This dark space is found to increase and 
diminish as the vacuum is varied, in the same way that the mean 
free path of the molecules lengthens and contracts. As the one 
is perceived by the mind’s eye to get greater, so the other is seen 
by the bodily eye to increase in size ; and if the vacuum is insuffi- 
cient to permit much play of the molecules before they enter into 
collision, the passage of electricity shows that the “ dark space ” 
has shrunk to smal] dimensions. We naturally infer that the 
dark space is the mean free path of the molecules of the 
residual gas, an inference confirmed by experiment. I will en- 
deavour to render this “dark space” visible to all present. 
Here is a tube—Fig. 1—having a pole in the centre in 





Fic. 1. 





the form of a metal disc, and other poles at each end. The 
centre pole is made negative, and the two end poles connected 
together are made the positive terminal. The dark space will be 
in the centre. When the exhaustion is not very great the dark 
- ee extends only a little on each side of the negative pole in 
the centre. When the exhaustion is good, as in the tube before 
you, and I turn on the coil, the dark space is seen to extend for 
about an inch on each side of the pole. Here, then, we see the 
induction spark actually illuminating the lines of molecular 
pressure caused by the excitement of the negative pole. The 
thickness of this dark space is the measure of the mean free path 

tween successive collisions of the molecules of the residual gas. 
The extra velocity with which the negatively electrified molecules 


* A lecture delivered to the British Association for the Advancement 
of Science, at Sheffield, Friday, August 22nd, 1879. 

+ ““Imay now notice a curious progression in physical properties 
accompanying c es of form, and which is perhaps sufficient to induce 
in the inventive and sanguine philosopher a considerable degree of belief 
in the assoviation of the radiant form with the others in the set of changes 
I have mentioned. As we ascend from the solid to the fluid and gaseous 
states, physical properties diminish in number and variety, each state 
losing some of those which belonged to the preceding state. When 
solids are converted into fluids, all the varieties of hardness and softness 
are necessarily lost. Crystalline and other shapes are destroyed. Opacity 
and colour frequently give way to a colourless transparency, and a general 
mobility of particles is conferred. Passing onwards to the gaseous state, 
still more of the evident characters of bodies are annihilated. The 
immense differences in their weight almost disappear ; the remains of 
difference in colour that were left, are lost. Transparency becomes uni- 
versal, and they are all elastic. They now form but one set of substances, 
and the varieties of density, hardness, opacity, colour, elasticity, and 
form, which render the number of solids and fluids almost infinite, are 
now supplied by a few slight variations in weight, and some unimportant 
shades vf colour. To those, therefore, who admit the radiant form of 
matter, no difficulty exists in the simplicity of the properties it 
but rather an argument in their favour. ese persons show you a 
gradual resignation of properties in the matter we can appreciate as the 
matter ascends in the scale of forms, and they would be surprised if that 
effect were to cease at thé gaseous state. They point out the greater 
exertions which Nature makes at each + the change, and think that, 
consistently, it ought to be atest in t. e from the gaseous to 
the radiant form.”—“ Life and Letters of Faraday,” vol. i., p. 308. 








] rebound from the excited pole keeps back the more slowl 


moving molecules which are advancing towards that pole. 
conflict occurs at the boundary of the dark space, where the 
luminous margin bears witness to the energy of the discharge. 
Therefore the residual gas— or, as I prefer to call it, the gaseous 
residue—within the dark space is in an entirely different state to 
that of the residual gas in vessels at a lower degree of exhaus- 
tion. To quote the words of our last year’s president, in his 
dress at Dublin:—‘‘In the exhausted column we have 


a vehicle for electricity not constant like an ordinary con- | 


ductor, but itself modified by the passage of the discharge, 
and perhaps subject to laws differing materially from those 
which it obeys at atmospheric pressure.” In the vessels 
with the lower degree of exhaustion, the length of the 
mean free path of the molecules is exceedingly small as com- 
pores with the dimensions of the bulb, and the 


longing to the ordinary gaseous state of matter, depending 


upon constant collisions, can be observed. But in the phenomena | 


now about to be examined, so high is the exhaustion carried that 
the dark space around the negative pole has widened out till it 
entirely fills the tube. By great rarefaction the mean free path 
has become so long that the hits in a given time, in comparison 
to the misses, may be disregarded, and the average molecule is 
now allowed to obey its own motions o: laws without interference. 
The mean free path, in fact, is comparable to the dimensions of 
the vessel, and we have no longer to deal with a continuous 
portion of matter, as would be the case were the tubes less highly 
exhausted, but we must here contemplate the molecules indi- 
vidually. In these highly exhausted vessels the molecules of the 
gaseous residue are able to dart across the tube with compara- 
tively few collisions, and radiating from the pole with enormous 
velocity, they assume properties so novel and so characteristic as 
to entirely justify the application of the term borrowed from 
Faraday, that of “radiant matter.” 

Radiant Matter exerts Powerful Phosphorogenic Action where it 
Strikes.—I have mentioned that the radiant matter within the 
dark space excites luminosity where its velocity is arrested by 
residual gas outside the dark space. But if no residual gas is 
left, the molecules will have their velocity arrested by the sides of 
the glass; and here we come to the first and one of the most 
noteworthy properties of radiant matter discharged from the 
negative pole—its power of exciting phosphorescence when it 
strikes against solid matter. The number of bodies which respond 
luminously to this molecular bombardment is very great, and the 
resulting colours are of every variety. Glass, for instance, is 
highly phosphorescent when exposed to a stream of radiant 
matter. Here—Fig. 2—are three bulbs composed of different 
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lass; one is uranium glass, a, which phosphoresces of a 
ark green colour; another is English glass, 6, which phos- 
phoresces of a blue colour; and the third, c, is soft 
German glass—of which most of the apparatus before you 
is made—which phosphoresces of a bright apple-green. My 
earlier experiments were almost entirely carried on by the 
aid of the phosphoresence which glass takes up when it is under 
the influence of the radiant discharge ; but many other substances 
possess this phosphorescent power in a still higher degree than 
glass. For instance, here is some of the luminous sulphide of 
calcium prepared according to M. Ed. Becquerel’s description. 
When the sulphide is exposed to light—even candlelight—it 
phosphoresces for hours with a bluish white colour. It is, how- 
ever, much more strongly phosphorescent to the molecular 
discharge in a good vacuum, as you will see when I pass the 
discharge through this tube. Other substances besides English, 
German and uranium glass, and Becquerel’s luminous sulphides, 
are also phosphorescent. The rare mineral Phenakite—aluminate 
of glucinum—phosphoresces blue; the mineral Spodumene—a 
silicate of aluminium and lithium—phosphoresces a rich golden 
yellow ; the emerald gives out a crimson light. But without 
exception, the diamond is the most sensitive substance I have yet 
met for ready and brilliant phosphorescence. Here ‘is a very 
curious fluorese2znt diamond, green by daylight, colcurless by 
candlelight. It is mounted in the centre of an exhausted bulb— 
Fig. 3—and the molecular discharge will be directed on it from 
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below upwards. On darkening the room you see the diamond 
shines with as much light as a candle, phosphorescing of a bright 
green. Next to the diamond the ruby is one of the most remark- 


able stones for phosphorescing. In this tube—Fig. 4—is a fine | 


collection of ruby pebbles. As soon as the induction spark is 
turned on you will see these rubies shining with a brilliant rich 
red tone, as if they were glowing hot. It scarcely matters what 
colour the ruby is to begin with. In this tube of natural rubies 
there are stones of all colours—the deep red and also the pale pink 
ruby. There are some so pale as to be almost colourless, and 
some of the highly-prized tint of pigeon’s blood; but under the 
impact of radiant matter they all phosphoresce with about the 
same colour. Now the ruby is nothing but crystallised alumina 
with a little colouring-matter. In a paper by Ed. uerel,* 
published twenty years ago, he describes the appearance of 
alumina as glowing with arich red colour in the phosphoroscope. 


* “ Annales de Chimie et de Physique,” 3rd series, vol. lvii., p. 50, 1859 


properties | 


Here is some precipitated alumina prepared in the most careful 
manner. It has been heated to whiteness, and you see it also 
glows under the molecular discharge with the same rich red 
colour. The spectrum of the light emitted by these 
varieties of alumina is the same as described by Becquerel 
twenty years ago, There is one intense red line, a little 
| below the fixed line B in the spectrum, having a wave. 
| length of about 6895, There is a continuous spectrum beginning 
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at about B, and a few fainter lines beyond it, but they are so 
faint in comparison with this red line that they may be neglected. 
This line is easily seen by examining with a small pocket spectro- 
scope the light reflected from a good ruby, There is one particu- 


Fig, 5, 











lar degree of exhaustion more favourable than any other tor the 
development of the properties of radiant matter which are now 
under examination. Roughly speaking, it a | be put at the 
millionth of an atmosphere.* At this degree of exhaustion the 
hosphorescence is very strong, and after that 

it begins to diminish until the spark refuses to 


pass. have here a tube—Fig. 5—which will 
serve to illustrate the dependence of the phos- 
phorescence of the glass on the d of exhaus- 


tion. The two poles are at a and 5, and at the 
end ¢ is a small supplementary tube connected 
with the other by a narrow aperture, and contain- 
ing solid caustic potash. The tube has been ex- 
hausted to a very high point, and the potash 
heated so as to drive off moisture and injure the 
vacuum. Exhaustion has then been re-commenced, 
and the alternate heating and exhaustion repeated 
until the tube has been brought to the state in 
which it now appears before you. When the 
induction spark is first turned on nothing is visible 
—the vacuum is so high that the tube is non- 
conducting. I now warm the potash slightly 
— and liberate a trace of aqueous vapour. Instantly 
conduction commences, and the green phosphorescence flashes 
out along tle lengthYof the tube. I continue the heat, so 
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as to drive off more gas from the potash. The green gets fainter, 
| and now a wave of cloudy luminosity sweeps over the tube, and 


* 1-0 millionth of an atmosphere = 000076 millim. 
1315°789 millionths of an atmosphere =  1°0 millim. 
1,000, 000° ” ” ” = 760°0 millims. 


” ” ” ” = 1 atmosphere. 
+ Nearly 100 years ago Mr. Wm. Morgan communicated to the Royal 
Society a Paper entitled ‘‘ Electrical Experiments made to ascertain the 
Non-conducting Power of a Perfect Vacuum, &c.” The following extracts 
| from this paper, which was published in the Phil. Trans. for 1785 (vol. 
| lxxv., p. #3), will be read with interest :—‘‘ A mercurial gauge about 
l5in, long, carefully and accurately boiled till every particle of air was 
| expelled from the inside, was coated with tin-foil 5in. down from its 
sealed end, and being inverted into mercury through a perforation in the 
brass cap which covered the mouth of the cistern, the whole was 
peomedm | together, and the air was exhausted from the inside of the 
cistern through a valve in the brass cap, which producing a perfect 
vacuum in the gauge formed an instrument peculiarly well bol ow for 
| experiments of this kind. Things being thus adjusted—a small wire 
having been previously fixed on the inside of the cistern to form a com- 
| munication between the brass cap and the mercury, into which the gauge 
| was inverted—the coated end was applied to the conductor of an electrical 
machine, and notwithstanding every effort, neither the smallest ray of 
| light, nor the slightest charge, could ever be procured in this exhausted 
| gauge.” “If the mercury in the gauge be imperfectly boiled, the experi- 
| ment will not succeed ; but the colour of the electric light, which in air 
| rarefied by an exhauster is always violet or purple, appears in this case of 
| a beautiful green, and, what is very curious, the degree of the air’s rare- 
faction may be nearly determined by this means; for I have known 
instances, during the course of these experiments, where a small particle 
of air having found its wav into the tube, ihe electric light became visible, 
and as usual of a green colour ; but the charge being often repeated, the 
gauge has at length cracked at its sealed end, and in consequence, the 
external air, by being admitted into the inside, has gradually produced a 
change in the electric light from green to blue, from blue to indigo, and 
so on to violet and purple, till the medium has at length become so dense 
as no longer to be a conductor of electricity. I think there can be little 
doubt, from the above experiments, of the non-conducting power of a 
rfect vacuum.” ‘‘ This seems to prove that there is a limit even in the 
rarefaction of air, which sets bounds to its conducting power ; or, in other 
words, that the particles of air may be so far se ted from each other as 
no longer to be able to transmit the electric fluid ; that if they are brought 
within a certain distance of each other, their conducting power begins 
and continually increases till their approach arrives at its limit.” 
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stratifications appear, which rapidly get narrower, until the 
spark passes along the tube in the form of a narrow purple line. 

take the lamp away, and allow the potash to cool. As it cools, 
the aqueous vapour which the heat had driven off is re-absorbed, 
The purple line broadens out, and breaks up into fine stratifi- 
cations; these get wider, and travel towards the potash tube. 
Now a wave of green light appears on the P pow at the other end, 
sweeping on and driving the last pale stratification into the pot- 
ash; and now the tube glows over its whole length with the 
green phosphorescence. I ee keep it before you, and show 
the green growing fainter and the vacuum becoming non-con- 
ducting ; but I should detain you too long, as time is required 
for the absorption of the last traces of vapour by the potash, and 
I must pass on to the next subject. 

Radiant Matter Proceeds in Straight Lines.—The radiant matter 
whose impact on the glass causes an evolution of light, absolutely 
refuses to turn a corner. Here is a V-shaped tube, Fig. 6, a 
pole being at each extremity. The pole at the right side, a, being 
negatived, you see that the whole of the right arm is floode 
with green light, but at the bottom it stops sharply and will not 
turn the corner to yet into the left side. When I reverse the 
current and make the left pole negative, the green changes to the 


left side, always following the negative pule and leaving the posi- 
Fig. 8 
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tive side with scarcely any Inminosity. In the ordinary pheno- 


mena exhibited by vacuum tubes—phenomena with which we | 


are all familiar—it is customary, in order to bring out the striking 
contrasts of colour, to bend the tubes into very elaborate designs. 
The luminosity caused by the phosphorescence of the residual 
gas follows all the convolu 


end and the positive pole at the other, the luminous phenomena 
seem to depend more on the positive than on the negative at the 
ordinary exhaustion hitherto used to get the best phenomena of 
vacuum tubes. But ata very high exhaustion the phenomena 
noticed in ordinary vacuum tubes when the induction spark 
passes through them—an appearance of cloudy luminosity and of 
oc ae a al ed entirely. No cloud or fog whatever is 
seen in the body of the 

working with in these experiments, the only light observed is 
that from the phosphorescent surface of the glass. I have here 
two bulbs—Fig. 7—alike in shape and ition of poles, the only 
difference being that one is at an exhaustion equal to a few 
millimetres of mercury—such a moderate exhaustion as will give 
the ordinary luminous phenomena—while the other is exhausted 
to about the millionth of an atmosphere. I will first connect the 
moderately exhausted bulb A with the induction coil, and retain- 
ing the pole at one side a, always negative, I will put the positive 
wire successively to the other poles with which the bulb is fur- 
nished. You see that as I change the position of the positive 
pole, the line of violet — joining the two poles changes, the 
electric current always choosing the shortest path between the 


tions into which skilful glass-blowers | 
can manage to twist the glass. The negative pole being at one | 
t 


tube, and with such a vacuum as I am | 





two poles, and moving about the bulb as I alter the position of 
the wires. This, then, is the kind of phenomenon we get in 
ordinary exhaustions. I will now try the same experiment with 
a bulb B that is very highly exhausted, and, as before, will make 
the side pole a' the negative, the top pole b being positive. Notice 
how widely different is the appearance from that shown by the 
last bulb. The negative pole is in the form of a shallow - 
The molecular rays from the cup cross in the centre of the bulb, 
and thence diverging, fall on the opposite side, and produce a 
circular patch of green phosphorescent light. As I turn the bulb 


| round you will all be able to see the green patch on the glass. 


Now, observe, I remove the positive wire from the top, and con- 
nect it with the side pole c. The green patch from the divergent 
negative focus is there still. I now make the lowest pole d posi- 
tive, and the green patch remains where it was at first, unchanged 
in position or intensity. We have here another property of 
radiant matter. In the low vacuum the position of the positive 
pole is of every importance, whilst in a high vacuum the position 
of the positive pole scarcely matters at all ; the phenomena seem 
to depend entirely on the negative pole. If the negative pole 
points in the direction of the positive, all very well, Lut if the 
negative pole is entirely in the opposite direction it is of little 


consequence ; the radiant matter darts all the same in a straight , 


negative pole projected along the tube will be partly intercepted 
by the aluminiom cross, and will project an image of it on the 
hemispherical end of the tube which is phosphorescent. I turn 
on the coil, and you will all see the black shadow of the cross on 
the luminous end of the bulb cd. Now, the radiant matter from 
the negative pole has been passing by the side of the aluminium 
cross to produce the shadow ; the glass has been hammered and 
bombarded till it is appreciably warm, and at the same time 
another effect has been produced on the glass—its sensibility has 
been deadened. The glass has got tired, if I may use the 
expression, bs ¢ the enforced phosphorescence. A change has 
been produced by this molecular bombardment which will prevent 
the glass from responding easily to additional excitement ; but 


| the part that the shadow has fallen on is not tired—it has not 


been phosphorescing at all, and is perfectly fresh ; therefore if I 
throw down this cross—I can easily do so by giving the apparatus 


| a slight jerk, for it has been most ingeniously constructed with a 


hinge by Mr. Gimingham—and so allow the rays from the 
negative pole to fall eye pram A on to the end of the bulb, 
ou will suddenly see the black cross—c d, Fig. 10—change to a 
uminous one, ¢ f, because the back ground is now only capable of 
faintly phosphorescing, whilst the part which had the black 
shadow on it retains its full phosphorescent power. The sten- 
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line from the negative. It, instead of a flat disc a hemi-cylinder 
is used for the negative pole, the matter still radiates normal to its 
surface. The tube before you, Fig. 8, illustrates this property. It 
contains, as a negative pole, a hemi-cylinder a, of polished 
| aluminium. This is connected with a fine copper wire, b, ending 


at the platinum terminal, c. At the upper end of the tube is 
another terminal, d. The induction coil is connected so that the 
hemi-cylinder is negative and the upper pole positive, and when 


| exhausted to a sufficient extent the cies, of the molecular ; 
8 


rays to a focus is very beautifull own. The rays of matter 
being driven from the hemi-cylinder in a direction normal to its 
surface, come to a focus, and then diverge, tracing their path in 
brilliant green phosphorescence on the surface of the glass. 
Instead of receiving the molecular rays on the glass, I will show 
you another tube in which the focus falls on a phosphorescent 
screen. See how brilliantly the lines of discharge shine out, and 
are intensely the focal point is illuminated, lighting up the 
table. 

Radiant Matter when Intercepted by Solid Matter Casts a Shadow. 
—Radiant matter comes from the pole in straight lines, and does 
not merely permeate all parts of the tube ond fill it with light, 
as would be the case were the exhaustion less good. Where 
there is nothing in the way the rays strike the screen and 
produce phosphorescence, and where solid matter intervenes 
they are obstructed by it, and a shadow is thrown on 
the screen. In this pear-shaped bulb—Fig. 9—the nega- 
tive pole a is at the pointed end. In the middle is a 
cross, 6, cut out of sheet aluminium, so that the rays from the 


Fic. 21, 





cilled image of the luminous cross unfortunately soon dies out. 
After a period of rest the glass partly recovers its power of phos- 
Ss but it is never so good as it was at first. Here, there- 
ore, is another important property of radiant matter. It is 
projected with great velocity from the negative pole, and not only 
strikes the glass in such a way as to cause it to vibrate and 
become temporarily luminous while the discharge is going on, 
but the molecules hammer away with sufficient energy to pro- 
duce a permanent impression upon the glass. 

Radiant Matter exerts strong Mechanical Action where it 
strikes.—We have seen, from the sharpness of the molecular 
shadows, that radiant matter is arrested by solid matter placed 
in its path. If this solid body is easily moved the impact of the 
molecules will reveal itself in strong mechanical action. Mr. 
Gimingham has constructed for me an ingenious piece of appa- 
ratus which when placed in the electric lantern will render this 
mechanical action visible to all present. It consists of a highly 
exhausted glass tube—Fig. 11—having a little glass railwa: 
running along it from one end to the other. The axle of a small 
wheel revolves on the rails, the spokes of the wheel carrying 
wide mica paddles. At each end of the tube, and rather above 
the centre, is an aluminium pole, so that whichever pole is made 
negative the stream of radiant matter darts from it along the 
tube, and striking the upper vanes of the little paddle-wheel 
causes it to turn round and travel along the railway. By revers- 
ing the poles I can arrest the wheel and send it the reverse way, 
and if I gently incline the tube the force of impact is observed 
to be sufficient even to drive the wheel up hill, This experiment 
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therefore shows that the molecular stream from the negative pole 
is able to move any light object in front of it. The molecules 
being driven violently from the pole there should be a recoil of 
the pole from the molecules, and by arranging an apparatus 
so as to have the negative pole movable and the body receiv- 
ing the impact of the radiant matter fixed, this recoil can be ren- 
dered sensible. In appearance theapparatus—Fig. 12—is not unlike 
an ordinary radiometer with aluminium discs for vanes, each disc 
coated on one side with a film of mica. The fly is supported by a 
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hard steel instead of glass cup, and the needle point on which it 
works is conn: by means of a wire with a platinum terminal 
sealed into the glass. At the topof the radiometer bulb a second 
terminal is ed in. The iometer, therefore, can be con- 
nected with an induction coil, the movable fly being made the 
negative pole. For these mechanical effects the exhaustion need 
not be so high as when phosphorescence is produced. The best 
pressure for this electrical radiometer is a little beyond that at 
which the dark space round the negative pole extends to the sides 
of the glass bulbs. When the pressure is only a few millimetres 
of mercury, on passing the induction current a halo of velvety 
violet light forms on the metallic side of the vanes, the mica side 
remaining dark. As the pressure diminishes, a dark space is seen 
to separate the violet halo from the metal. At a pressure of 
half a millimetre this dark s extends to the glass, and 
rotation commences. On continuing the exhaustion the dark 
space further widens out and appears to flatten itself 
inst the glass, when the rotation becomes very rapid. 
ere is another piece of apparatus—Fig. 13—which illus- 
trates the mechanical force of the radiant matter from the 
negative pole. A stem, a, 
carries a needle-point in 
which revolves a light mica 
fly, 6 &. ‘The fiy consists of 
four square vanes of thin 
clear mica, supported on light 
aluminium arms, and in the 
centre is a small glass cap 
which rests on the needle 
point. The vanes are inclined 
at an angle of 45 deg. to the 
horizontal plane. Below the 
fly is a ring of fine platinum 
wire, “4 ce, the —= er 
pass thro eg at 
An eons terminal, ¢, is 
sealed in at the top of the 
tube, and the whole is ex- 
hausted to a very high point. 
By means of the electric 
lantern I project an image of 
the vanes on the screen. 
Wires from the induction 
coil are attached, so that the 
platinum ring is made the 
negative pole, the aluminium 
wire e¢ being positive. In- 
stantly, owing to the pro- 
jection of radiant matter 
from the platinum ring, the 
vanes rotate with extrem 


e 
velocity. —_ ws = thing 





ratus has 

more than the previous experi- 
ments have prepared us to expect; but observe what now 
pens. I disconnect the induction coil altogether, and connect 
the two ends of the platinum wire with a small galvanic battery ; 
this makes the ring ¢ c red hot, and under this influence you 
see that the gg mae as they did when the induction 
coil was at work. ere, then, is another most important fact. 
matter in these high vacua is not only excited by 
the negative pole of an induction coil, but a hot wire will set 
it in motion with force sufficient to drive round the sloping vanes. 
Radiant Matter is Deflected by a Magnet.—I now pass to 
another Li of radiant matter. This long glass tube—Fig. 
i14—is very ly exhausted ; it has a negative pole at one end, 
— a ny Speunnes screen, 6 c, down to the centre of 
i tube. front of the negative pole is a plate of mica, b d, 
with a hole ¢ in it, and the result is, when I turn on the current, 
a line of pkosphorescent light, e f, is projected along the whole 
length of the tube. I now place beneath the tube a powerful 
horseshoe magnet ; observe how the line of light, e g, es 
curved under the magnetic influence, waving about like a flexible 
wand as I move the magnet to and fro. This action of the 
magnet is very curious, and if carefully followed up will elucidate 
other pro es of radiant matter. Here—Fig. 15—is an exactly 
tube, but having at one end a small potash tube, which if 
heated will slightly injure the vacuum. I turn on the induction 
current, and you see the ray of radiant matter tracing its trajec- 
tory in a curved line along the screen, under the influence of the 
horseshoe magnet beneath. Observe the shape of the curve. The 
molecules shot from the negative pole may be likened to a dis- 
charge of iron bullets from a mitrailleuse, and the magnet 
beneath will represent the earth curving the trajectory of the shot 
by gravitation. Here on this luminous screen you see the curved 
trajectory of the shot accurately traced. ow suppose the 
defiecting force to remain constant, the curve traced by the pro- 
jectile varies with the velocity. If I put more powder in the gun 
the velocity will be greater and the trajectory flatter, and if I 
interpose a denser resisting medium between the gun and the 
target I diminish the velocity of the shot, and thereby cause it 
to move in a greater curve and come to the ground sooner. I 
cannot well increase before you the velocity of my stream of 
radiant molecules by putting more powder in my battery, but I 
will try and make them suffer greater resistance in their flight 
from one end of the tube to the other. I heat the caustic potash 
with a spirit — and so throw in a trace more gas. Instantl 

the stream of radiant matter responds. Its eye | is im 
the etism has longer time on which to act on the individual 
molecules, the trajectory gets more and more curved, until, 
instead of shooting nearly to the end of the tube, my molecular 
bullets fall to the bottom before they have got more than half- 
way. It is of great interest to ascertain whether the law govern- 
ing the magnetic deflection of the trajectory of radiant matter is 
the same as has been found to hol moe | at a lower vacuum. 
The experiments I have just shown you were with a very high 
vacuum. Here is a tube with a low vacuum—Fig. 16. en I 
turn on the induction spark, it es as a narrow line of violet 
ht joining the two poles. nderneath I have a powerful 
electro-magnet. I make contact with the magnet, and the line 
of light dips in the centre towards the magnet. I reverse the 
poles, and the line is driven up to the top of the tube. Notice 
the difference between the two phenomena. Here the action is 
any: The dip takes place under the magnetic influence ; 
the of discharge then rises and pursues its path to the posi- 








tive pole. In the high exhaustion, however, after the stream of 
radiant matter has dipped to the magnet it did not recover 
itself, but continued its path in the altered direction. By 


means of this little wheel, skilfully constructed by Mr. 
Gimingham, I am able to show the magnetic deflection in 
a, * electric lantern, The apparatus is shown in this diagram 
—Fig. 17. 


The negative pole, a 6, is in the form of a 











very shallow cup. In front of the cup is a mica screen c d wide 
enough to intercept the radiant matter coming from the negative 
pole. Behind this screen is a mica wheel e f with a series of 
vanes, making a sort of paddle-wheel. So arranged, the mole- 
cular rays from the pole a 6 will be cut off from the wheel, and 
will not produce any movement. I now put a magnet g over the 
tube, so as to deflect the stream over or under the obstacle c d, 
and the result will be rapid motion in one or the other direction, 
according to the way the magnet is turned. I throw the image 
of the apparatus on the screen. The spiral lines painted on the 
wheel show which way it turns. I arrange the magnet to draw 
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the molecular stream so as to beat against the upper vanes, and 


the wheel revolves rapidly as if it were an over-shot water-wheel. | before 


I turn the magnet so as to drive the radiant matter underneath ; 
the wheel slackens —a stops, and then begins to rotate the 
otber way, like an under-shot water-wheel. is can be repea' 


tioned that the molecules of the radiant matter discharged from 











pressure forces it in and now it melts. A hole e¢ is perforated 
in the middle, the air rushes in, and the experiment is at an 
end. I can render this focal heat more evident if I allow 
it to play on a piece of metal. This bulb—Fig, 21~j, 
furnished with a negative pole in the form of a = a, The rays 
will therefore be projected to a focus on a piece of iridio- latinum, 
6, supported in the centre of the bulb. I first turn on the induc. 
tion cvil slightly, so as not to bring out its full power. The 
focus is now playing on the metal, raising it to a white heat, [ 
bring a small magnet near, and you see I can deflect the focus of 
heat just as I did the luminous focus in the other tube. By 
shifting the magnet I can drive the focus up and down, or draw 
it completely away from the metal, and leave it non-luminous, 
I withdraw the magnet, and let the molecules have full play 
again ; the metal is now white hot. I increase the intensity of 
the spark. The iridio-platinum glows with almost insupportable 
brilliancy, and at last melts. 

The Chemistry of Radiant Matter.—As might be expected, the 
hemical distincti between one kinj of radiant matter and 
another at these high exhaustions are difficult to ise. The 
physical properties I have been elucidating seem to be common 
to all matter at this low density. Whether the gas originally 
under experiment be hydrogen, carbonic acid, or atmospheric air, 
the phenomena of phosphorescence, shadows, magnetic deflection, 
&c., are identical, only they commence at different pressures, 
Other facts, however, show that at this low density the molecules 
retain their chemical characteristics. Thus by introducing into 
the tubes appropriate absorbents of residual gas, I can see that 
chemical attraction goes on long after the attenuation has 
reached the best stage for showing the phenomena now under 
illustration, and I am able by this means to carry the exhaustion 
to much higher degrees than I can get by mere pumpi Work. 
ing with aqueous age I can use phosphoric anhydride as an 
absorbent; with carbonic acid, potash; with hydrogen, palla- 
dium ; and with oxygen, carbon, and then potash. “the highest 
vacuum I have yet succeeded in fees | has been the 
1-20,000,000th of an atmosphere, a degree which may be better 
understood if I say that it corresponds to about the hundredth 
of an inch in a barometric column three miles high. 

It may be objected that it is hardly consistent to attach 
primary importance to the presence of matter, when I 
lead taken extraordinary pains to remove as much matter 
as possible from these bulbs and these tubes, and have suc- 
ceeded so far as to leave only about the one-millionth of an 
atmosphere in them. At its ordinary pressure the atmosphere 





| is not very dense, and its recognition asa constituent of the world 
| of matter is quite a modern notion. 


It would seem that when 


| divided by a million, so little matter will necessarily be left that 





we may justifiably neglect the trifling residue and apply the term 
vacuum to space from which the air has been so nearly removed. 
To do so, however, would be a great error, attributable to our 
limited faculties being unable to grasp high numbers. It is 
generally taken for granted that when a number is divided by a 
million the quotient must necessarily be small, whereas it may 
happen that the original number is so large that its division 
by a million seems to make little impression on it. Accord- 
ing to the best authorities, a bulb of the size of the one 
you—13°5 centimetres in diameter—contains more than 
1,000000,000000,000000,000000—a quadrillion—molecules. Now, 


| when exhausted to a millionth of an atmosphere we shall still 


the negative pole are negatively electrified. It is probable that | 


their velocity is owing to the mutual repulsion between the 
similarly electrified pole and the molecules. In less high vacua, 
such as you saw a few minutes ago—Fig. 16—the discharge passes 
from one pole to another, carrying an electric current, as if 
it were a flexible wire. Now it is of great interest to ascertain 
if the stream of radiant matter from the negative pole also 
carries a current. Here—Fig. 18.—is an apparatus which will 


Fic. 14. 








| inrush of air impinges against the vanes an 


| have a trillion molecules left in the bulb—a number quite 
as often as I reverse the position of the magnet. I have men- | 


sufficient to justify me in speaking of the residue as matter. 
To suggest some idea of this vast number, I take the exhausted 
bulb, and perforate it by a spark from the induction coil. The 
spark produces a hole of microscopical fineness, yet sufficient to 
slow molecules to penetrate and to destroy the vacuum. The 
sets them rotating 
after the manner of a windmill. Let us suppose the molecules 
to be of such a size that at every second of time a hundred 
millions could enter, how long, think you, would it take for this 
small vessel to get full of air? Anhour? Aday? Ayear? A 


Fic. 19, 
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ry 














decide the 


— at once. The tube contains two negative 
terminals, a 5, close together at one end, and one positive terminal, 


c, at the other. This enables me to send two streams of radiant 
matter side by side along the phosphorescent screen, or by dis- 


connecting one negative pole, only one stream. If the streams | 


of radiant matter carry an electric current they will act like two 
parallel conducting wires and attract one another ; but if the 

are simply built up of negatively electrified molecules they will 
repel each other. I will first connect the upper negative pole a 


with the coil, and you see the ray shooting along the line df. | 


I now bring the lower negative pole 6 into play, and another 
line, e h, darts along the screen. But notice the way the first 
line behaves; it jumps up from its first position, df, to d g, 


showing that it is repelled, and, if time permitted, 1 could show | 


you that the lower ray is also deflected from its normal direction ; 


| But what wil 


therefore, the two parallel streams of radiant matter exert mutual | 
a acting not like current carriers, but merely as similarly | 


bodies. 
Radiant Matter produces Heat when its Motion is arrested.—During 


these experiments another property of radiant matter has made , 


itself evident, although I have not yet drawn attention toit. The 
= gets very warm where the green one quawgycomags is strongest. 

e molecular focus on the tube, which we saw earlier in the 
evening—Fig. 8—is intensely hot, and I have prepared an appa- 
ratus by which this heat at the focus can be rendered apparent to 
all present. I have here a small tube—Fig. 19 a—with a cup- 
shaped negative pole. This cup projects the rays to a focus in 
the middle of the tube. At the side of the tube is asmall electro- 
magret, which I can set in action by touching a key, and the 
focus is then drawn to the side of the glass tube—Fig. 19, b. To 
show the first action of the heat I have coated the tube with wax. 


it the apparatus in front of the electric lantern—Fig. 20, | 


d—and throw a magnified image of the tube on the screen. The 
coil is now at work, and the focus of the molecular rays is pro- 
jected along the tube. I turn the magnetism on, and draw the 
focus to the side of the glass. The first thing you see is a small 
circular patch melted in the coating of wax. e glass soon 
po eA ee integrate, and are shooting starwise from the 
cen 


crac. 
heat, The glass is softening. Now the atmospheric 


| or 1,288252,350000,000000, 

















fl 
century? Nay, almost an eternity! A time so enormous that 
imagination itself cannot grasp the reality. Supposing this 
exhausted glass bulb, indued with indestructibility, had been 
ierced at the birth of the solar system, supposing it to have 
en present when the earth was without form and void, sup- 
posing it to have borne witness to all the stupendous changes 
evolved during the full cycles of geologic time, to have seen the 
first living creature appear, and the last man disappear, supposing 
it to survive until the fulfilment of the mathematician’s prediction 
that the sun, the source of energy, four million centuries from 
its formation will ultimately become a burnt-out cinder,* sup- 
sing all this, at the rate of filling I have just described—a 
undred million molecules a second—this little bulb even then 
would scarcely have admitted its full quadrillion of molecules.t 
por say if I tell you that all these molecules, this 
quadrillion of molecules, will enter through the microscopic hole 
before you leave this room? The hole being unaltered in size, 
the number of molecules undiminished, this apparent paradox 
can only be explained by again supposing the size of the mole- 
cules to be diminished almost infinitely—so that instead of enter- 
ing at the rate of 100 millions every second, a | troop in at the 
rute of something like 300 trillions a second. I have done the 
sum, but figures when they mount so high cease to have any 
meaning, and such calculations are as futile as trying to count 
the drops in the ocean. In studying this fourth state of matter 
we seem at length to have within our grasp, and obedient to our 








* The ible duration of the sun from formation to extinction has 
been variously estimated by different authorities at from 18 million years 
to 400 million years. For the purpose of this illustration I have taken 
the highest estimate. 

+ According to Mr. Johnstone Stoney (Phil. Mag., vol. 86, p. 141), 1 c.c. 
of air contains about 1000,000000,000000,000000 molecules, Therefore a bulb 
13°5 ti di t tai X 1000,000000,000000,00 


000000 
, 
Therefore the bulb when exhausted to the millionth of an atmosphere con- 
tains 1,288252,350000,000000 molecules, leaving 1,288251,061747 ,650000,000000 
molecules to enter through the perforation. At the rate of 100,000000 
les a second, the time required for to enter be 
or 214,708510,201275 minutes, or 3,578475,171521 


molecu 
12882,510617,476500 
hours, or 149103,132147 days, or 408,501731 years. 
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control, the little indivisible age oe which with warrant 
are supposed to constitute the eres basis of the universe. 
We have seen that in some of its properties radiant mated is as 
material as this table, whilst in other lee Pranailes it almost assumes 
the character of radiant en . We have actually touched the 
border land where matter an seem to merge into one 
another. the shadowy realm Lativeas own and unknown, which 
for me has always had penilien temptations. I venture to think 
that the greatest scientific problems of the future will find their 
solution in this border land, and even eet 3 here, it seems to 
me, lie ultimate realities, subtle, far-reaching, wonderful. 


“* Yet all these were, when no Man did them know, 
Yet have from wisest hidden beene ; 
And later Times thinges more seperti shall show. 
Why then should witlesse Man so much misweene, 
That nothing is, but that which he hath seene ?” 
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*,* It has come to our notice that some applicants of the Patent- 
"office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
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and giving the numbers there found, which only refer to payes, in 
place of turning to those pages and finding the numbers of the 
Specification. ]} 

Grants and Dates of Provisional Protection for Six Months, 

1448, Metacuic Vessets for Preserves, W. Nash, Cheapside, London.—- 
12th April, 1879. 

2503. Manuracturine Cvota, A. C. Hend th ton-buildi 
London.—A communication from 7. Girées, Ba St. Remy, France.— 
23rd June, 1879. 

2716. Burrons, H. Payan, Paris.—4th July, 1879. 

2823. Wire Rope, Corps, &c., R. and F. Schwegler, Finsbury- 
place, London. "10th July, 1879. 

2864. OsraininG Mutipce Copies of Drawinos, &c., J. W. Parkins, Sel- 
hurst.—14th July, 1879. 

2005. Gatvanic Batrery, C. H. oma Lee.—l6th July, 1879. 

=~ Pomps, T. Wilson and G. Wilson, ne tte 

Cieanina, &c., Brrs and Stirrves, §, Elliott, Newbury.—18th July, 


71870. 

2996. Vatves, F. Parsons, Chipping wee eng: July, 1879. 

3013. Firour, W. N. Dack, Patricroft.—2tth July, 1879. 

3038. Case Hotpers or Rows, J. Mitchell and D. J. Cocks, Glasgow. 

8048. Sernninc and Dovsutno, J. Clough, Keighl _ ‘ 

ee ye Vatves for Boats, J. Casey, Philpot-lane, London.— 

y, 1879 

3060, Pyromerers and THeRMomeTers, A. Budenberg, Manchester.—A 
communication from A, Seyferth, Brunswick, and C. F. Budenberg, 
Buckau, haige ge 5 

8062. Suavino, E. Kaulbach, Gray's-inn-road, London. 

3064. Beps for MOUNTING STEREOTYPE PLATES, A. B. Johnstone, Bolton. 

3066. Cueques Rerpresentine Va.ue, T. A. Brocklebank, Old Broad- 
street, London. 

3068. ILLUMINATING Gas, W. R. Lake, Southampton- buildings, Londen.— 
A communication from T. F. Rowland and C. W. Isbell, New York. 

3070. Stoves, L. Ribeauville, St. Gilles, near Brussels. 

8072, PRESERVING PERISHABLE SupsTances, W. R. Lake, Southampton- 
buildings, London.—A communication from De W. C. Sanford, St. 
Louis, U.S. — 28th July, 1879. 

3074. METALLIC WhEELS, J. Southwick, Glascote. 

8076. Rattway Sienaurine, J. P. Quinn, Newport, Ireland. 

3078. Exnaustine Liquips, &c., H. E. Newton, Chancery-lane, London. 
—A communication from E. D. Farcot, Paris. 

3082. Iron and Sree: Wire, W. A. Barlow, St. Paul'’s-churchyard, 
London.—A communication from W. Boecker, Schalke, Westphall 
29th July, 1879. 

a > as Curtine Macuinery, P. Putland, St. James’-street, 
ondon. 

$090. ConVERTIBLE Basstnetre PeramBucators, C. F. Owen, Manchester. 

3094. Susrenpina Coats, &c, C. Kesseler, Berlin.—A communication 
from E, Echtler, Suhl, Germany. 

3102. Curminc Twine, &c., w. i vitunt, Little Windmill-street, Golden- 
square, London.—3vth July, 

3104. EXTRACTING Mouvenn oo Hops and Yeast, J. Siddeley, Liver- 

, and A. M. Dearn, Retford. 

$106. Lucks, J. Betjemann, Pentonville-road, London. 

8108. Kitxs or Ovens, G. W. von Nawrocki, Berlin.—A communication 
from R. Miller, Schleusenau. 

3110. Va.ves, D. ‘Thomas, 

3112. Compositions for PRESERVING INFLAMMADLE Liquips, &c., W. E. 
Gedge, Wellington-street, Strand, London.—A communication ‘from T. 
Soubie, Paris. 

3114. Toy Picture Booxs, C. H. Backmeister, Mark-lane, London.—A 

berg. 














communication from T. Brand, “Sonnebe' 

8115. STEAM-BRAKES for RatLways, H. E. Newton, Chan -lane, London. 
—A communication from O. B. Kendall, Buffalo, New York. 

a ae Apparatus, T, Chadwick and T. Sugden, Oldham,—3lst 

uly, 

$126. Vatves, F. T. Smith, Cardiff. 

$128. SUSPENDING Nose- -BAGS upon Horses, C. Bastand, Vauxhall, London. 
—Lst August, 1879. 

3130. so Waste in Rovine and Spinntnc Frames, H. Ambler, 


$132. Besorascat CommonicaTion between Suips and the Snore, &c., 8. 
Lauritzen, Copenhagen, Denmark, and W. C. Johnson and 8. E. Puiliips, 
Chariton. 

3134. Raitway, &c., Courtinos, T. Hampton, Sheffield, and J. Baker, 
Rotherham. 


3136. Power Hammers, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from J. L. M. Diot, P. Moulebout, and F. Yates, Paris. 
—2nd August, 1879. 
8138. SHarpenina the Currers of Reapina Macutnes, W. Clark, Chan- 
cery-lane, London.—A communication from L. V. Guedon-Fois, Paris. 
8140. Motor Enoatnrs, 8. Clayton, Bradford.—4th goat, 1879, 
3155. Tram Raris and FASTENINGS, G. Smith, South: 
8157. Coatino Metautic Ptates with Tix, ke., I, Seahcies; Abercarne, 
near Newport, Monmouth. 
= a &c., Gauces, J. R. Arnoldi, Ottawa, Carleton, Ontario, 
Jana 


3161. Printinc ANILINE ~—_ J. Schmidlin, Hyde. 

3165. Carpina Enornes, W. Lake, buildi 
A communication from J. Abbots, Philadelphia. 

3167. Corkscrews, W. E. Hipkins, Birmingham. 

3169. Cuttinc Veneers and Boarps, A. M. C oa -lane, London. 
—A communication from H. T. Bartlett, Park, and G. W. Read, New 
York.—6th August, 1879. 

$171. Wetohinc Macuines, T. J. Smith, Fleet-street, London.—A com- 
munication from J. Deschamps, jun., Rouen. 

$173. a for Horse-coutars, C. ler, Berlin.—A communication 

ns, J. Dehmlow, and G. Molihusen, Stralsund. 

3175. “DetAcitNo Restive Horses from CARRIAGES, &e., A, Amrhein, 


son: um. 

3177. Gas Dense, At, Silber, Whitecross-street, London. 

8179. Uritisine Catoric, &c., J. E. Bennett, Sheffield. 

3181. VecrTABLe TEXTILE FAaprics, A. M., Clark, Chancery-lane, London, 
—A communication from J. J. Imbs, Paris. -7th August, 1879. 

3183. Gas, W. Cleland, Linacre. 

3185. Gumminc Labets, R. W. Brumby and 8. Clarke, Kingston-upon- 





, London,— 


» Hull. 
$187. Setr-actinc TempLes for Looms, W. Chetham, Salford, near Man- 


ester. 

3189. Rottina Mitts, G. W. von Nawrocki, Berlin.—A communication 
from L. , Zaborse, Upper Silesia. 

3191. Steerine Surps, W. Clarke, Gateshead. 

8193. OXIDISING ALKALI Makeks’ Vat-Liquors, W. Weldon, Burstow.—A 
communication from Dr, Pauli, Mannheim, German 

$195. CausTIC ALKALIEs and AL! umina, &c., W. L. Wise, Westminster.— 
4 ae from Dr. F. Léewig, Gol Goldschmieden, Silesia.—sth 

ugust, 1879. 

3197. toe Hy SHEETS of Guass, States, &c., to Roors and Winpows, G. 
Hackford, Queen Anne-gate, Westminster. 

3201. panne Beps or ig ew arg J. — Liverpool.—A communica- 


tion from C, Aw a am 
Fang Warwick-street, Regent-street, 


8203. TRAVELLING 
London. 
8205. Prorettinc Tramway Cars, &c., W. Brierley, Halifax.—A com- 
munication from H. Eichler and J. 8. Seiler, Gorlitz, Silesia. 
$207. Reversina Evectric Currents, W. R. Lake, oy => peat 
ings, London.—A communication from Ps = i southe Paris. 
8209. ag oy Boxes, Baas, &c., W. R. Lak: pton-buildi 











London.—A communication from the Cleveland Paper Box Machine 
_—— , Incorporated, Cleveland, U.8.—9th August, 1879. 
8211. Sarery Step for Rarpway CarRiaces, F. Carter, ord. 


82138. aoe Enornes, &c., J. Atkinson, Sughicend, Stoke Newington, 
me "otisncrng hae and Dust Discuarcep by the Fans of Fiour 


8217. boons Stoppers, Ht Kitching, Goole. 

$219. Fire-LicuTers, W. James, City-road, London. 

$221. Guipine and Stop MecuanisM for Sprnnino Macuines, W. R. Lake, 
, London.—A communication from C. Weber, 





sa nabwiller, Ge rmany. 
ye Vesse.s, J. Domney, Birmingham, and T, Taylor, East- 
$225. Digs, G. F. Champney, Strand, London. 
8227. MouLpinc Macuings, F. Wirth, yy - the-Mainc.—A com- 
—"!,, from G. Sebold and F. Neff, Durlach, Germany.—11th 
ugust, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
ag Courtine Hooks, F. Kortick, San Francisco, U.S.—13th August, 


3302. Gas, P. Aube, Paris.—16th August, 1879. 
$331, Fire-Eescares, J. Kennedy, Strabaine, Tyrone, Ireland. — 18th 
August, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 


ne, Ley Mera.s, J. Hollway, Jeffrey’s-square, London.—23rd 

ugust, 

3259. Lamps, H. Gardner, Fleet-street, London.—19th August, 1876. 

3322, SLIDING Srups, &e., C. F. Elliott and J. Bayley, Liverpool.—24th 
August, 1876. 

bee Souiraires, Stops, &c., C. Jackson, Burton-on-Trent.—28th August, 

a — Logs, &c., J. E. Massey, Clerkenwell, Londun.—30th August, 


3399. Rivertixe Macuryes, J. F. Allen, New York.—29th A t, 1876. 
3290. Lurration Leatuer, J. Harrington, Ryde, Isle of Wight.—22nd 
August, 1876. 
= Sarees Lovvre Cap or Cow., T. Lloyd, Winchester.—23rd 
ugust, 1 
3639. MeasuRING and Mou.ptne O1 Szeps, &c., F. Virtue, Hull.—16th 
September, 1876. 
3288, Wasnina Macuines, J. Wilding, Bolton.—22nd August, 1876. 
3307. Purtryinac SEwaGE Liquin, &c., H. Staples, Belsize Park, London. 
—23rd August, 1876. 
=. beng Borers, T. F. Passman, Middlesbrough-on-Tees.—24th 
ugust, 1876 
3359. ‘Tauarino Woot and other Fisres, H. Illingworth, Bradford.—26th 
Auguat, 1876. 








Patents on which the Stamp Duty of £100 has been Paid. 
2494. Friction Ciutcues, &c., T. A. Weston, Ridgewood, New Jersey.— 
22nd August, 1872. 
ae og Fue. to Furnaces, &c., T. Henderson, Liverpool.—23rd 
ugust, 1872. 
2561. PRINTING —e W. E. Newton, Chancery-lane, London.— 
28th August, 187: 





Notices of Intention to Proceed with Patents. 
1491. TrRaveLLine Cranes, G. A. Newton, te s 
1499. CLEanine Rice, &c., E. Edwards, 8 buildings, London. 
—A communication from A. H. Leytens. 
1501. RatLway SIGNALLING, F. C, Glaser, Berlin.—A communication from 
L. Toepffer and A. 

1503. Door FAsTENINGS, A. H. Smi 
1507. Finisninc Woven Fasrics, 
Bridge, York.—17th April, 1879. 
1512. SEPARATING WooLLEN from Corroy Fisres, P. Poulin, Chaulnes, 


France 
1524. Ratuway Brakes, F. C. Glaser, Berlin.—A communication from M. 
er. 
1525. Stream Traps, 8. Pitt, Sutton.—A communication from C. de 
Nottbeck. 





Clifton. 
. Cotton and T. Cotton, Hebden 


1526. Screw Prope.cers, W. Dawes, Leeds. 
1531. TELEPHONES and MICROPHONES, J. WT. Cadett, Camberwell-grove, 


Surrey. 
1532. aime Corrow for Spinntxo, R. Tatham, Rochdale.—18th April, 
187 


1546. , wis J. Webster, Bradford. 

1556. SEWING Macuives, C. Necker and R. Horstmann, Berlin.—19th 
April, 1879. 

1561. Printinc CoLours omg ene W. Bland, Lancaster. 

1562. Fire-escares, 8. B. W: eng h. 

1564. Cuars CaBLe Lings, W. R. Southampton-buildings, Londen. 
-—A communication from C. A. ‘A. Chataberlin. 

1569. TRaANsPoRTING Wercuts, W. P. oe Laurence Pountney-lane, 
London.—A communication from J. 8. Smyth. 

= —, M. 8. Cohen, St. John’s Wood, and H. Mauthé, Euston-road, 

don. 

1574. Preservine Vecerasies, &c., C. T, Burchardt, Berlin.—A com- 
munication from J. Wickersheimer.—2lst April, 1879. 

—_ poeta pe E. H. on Holwell. 22nd April, 1879 

15 ASHING Macninegs, I. Brookes, Birmingham.— » . 

1595, Botrte and <= dag gg "A. B. Joy, Ikley.—23rd ages 1879. 

1608. BicycLes, N. Wilson, High Holborn, London, and E. Marshall, 


ton. 
1609. Lamps, H. E. N. Mason and J. Price, Birmingham. 
1614. Tor, &c., PLates for Boors, J. 8. Crowley, Manchester. 
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2698. CINDER SIFTERS, M. A. Shaw, Leighton Bu 
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July, 1879. 
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2847. Visratine Reep Musica Instruments, T. Dawkins, Charterhouse- 
street, London.—12th July, 1879. 

2864. Osraininac Muttipce Copies of Drawinos, &c., J. W. Parkins, 
Selhurst.—14th July, 1879. 

2884. SEPARATING be seen ge Bopizs, &c., W. L. Wise, Westminster.— 

A communication from M_ Paul.—10th July, 1879. 

2922. Pumps, T. Wilson and G. W: Ww. 

. REGULATING the TEMPERATURE of Liqu1ps, B, Latham, Westzmiuster, 

and J. T. Way, Kensington 

a pens SIGNAL Foeun &e., J. 8. Williams, Glasgow.—18th July, 


2054. ; Mincinc Macuines, W. Ovens and T. C. Ovens, Clerkenwell. 
—2lst July, 1879. 

2978. Neier oe J. 8. Campbell, North Plainfield, New Jersey. 

2996. Waves’ F _, Chipping Norton. 

30v3. Exrractine the Juice from 5ucar Cane, W. L. Wise, Westminster. 
—A communication from P, Faure.—23rd July, 1879. 

3068. ILLUMINATING wae W. R. Lake, Southampto: xg oe \don.— 
i munication from T. F. Rowland and C. W. " Isbell.-28¢h July, 


3129. CHILLED Roxxs, T. Jordan, West Bromwich. 
3135. bert Knitrep Fasrics or Tissues, F. Fenton, Batley.—2nd 


August, 1 
$213. Gas aie, &e., J. Atkinson, Springdale-road, Stoke Newington, 


$225. Dizs, G. F. Champney, Strand London.—11th August, 1879. 
3255. CoupLina Hooks, F. Kortick, San Francisco.—13th August, 1879. 


All ha an interest inopposing any one of such applications 
anatase apa in pena, F ot their objections to such application 
= the office of the Commissioners of Patents within twenty-one days after 

te. 


List of Specifications published during the week ending 
August 23rd, 1879. 

4919, 10d.; 5046, 2d.; 5120, 6d.; 5138, 2d.; 70, 4d.; 120, bw | 135, 10d.; 
145, 6d.; 159, 6d.; 166, 10d.; 181, 4d.; 190, 6d.; 191, 6d.; 193, 6d.; 206, 6d.; 
208, 4d.; 213, 6d.; 217, 8d.;'219, 2d.; 220, 6d.; 221, éd.; 223, Gd.; 225, 8d.; 

, Gd.; 238, 6d.; 246, 2d.; 241, 6d.; 245, 2d.; 240, 6d.; 2 B 
251, 6d.; 252, 2d.: 253, 2d.: 254, 2d.; 255, 4d.: 256, 6d.; 257, 4d.; 258, 6d.: 
259, 6d.; 260, 2d.; 261, 2d.; 262, 2d.; 263, 2d.; 264, 8d} bd.; 268, 4d.; 
270, 2d.; 272, 2d.; 273, 2d.; 274, 6d.; 275, 6d.; 276, 2d.; 278, 2d.; 279, 2d.; 
280, 2d.; 281, 2d.; 282, 6d.; 283, 2d.; 284, 2d.; 286, 4d.; 288, 4d.; 289, 2d. 

: 207, 4d. 298, 6d.; 302, 2d.; 303, 6d.; 305, 2d.; 
307, 2d.; 308, 4d, 312, 2d.; 313, 4d; ~ a5 siz, as * 64.5 320, =a; ; 





171, 6d.; 2011, 6d.; 2070, 6d.; ; S002, ‘ed. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and pos' Sums exceeding 1s. must be 
remitted by pane Order, made payable at the Post-office, 5, High 
Holborn, to . H. Reader Lack, her Majesty's Patent-oflice, Sovt 

pton ain gs, Ch y-lane, London, 











ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





3601. Cases or Barometers, J. Witherspoon.—Dated 11th September, 1878. 
4d. 


A small door or slide is formed in the side or back of the frame, so as to 
afford facility for poe the plug in the cistern of the barometer tube 
when required for it, and of removing the plug therefrom when the 
barometer is required for use. 

4709. Bicycies anp on CLES, G. Hughes.—Dated 20th November, 1878. 
— (Not with.) ad. 

A neck receives the bearing of the spring instead of the bearing being 
on the pin. The rollers of the bearings for the wheels are surrounded 
with a flexible steel collar, so arranged that its circumference may be 
enlarged or reduced and the bearings thus adjusted. 

4716. ReversIBLe Raits AND CHAIRS FOR THE SAME, T, Floyd.—Dated 
20th November, 1878. 4 

The main feature consists in forming the ‘‘ way ” of two reversible rails, 
one asa , and the other as a guard , and of such a 
section t when placed in the chairs they become self-locking or 
fastening. The form of the —- is such that the two rails when inserted 
become fixed and secure against all shifting from the effects of traffic. 
4865. Rotary Steam Enoine, FE. de Pass.—Dated 29th November, 1878. 

sin ngee Sema er distinct parts, the fi th 

t) is com: of two e first compris C) 
mechanism which annuls the pressure of the steam on the oe the 
driving shaft and its bearings ; the second part is composed of mechanism 
forming a cylinder, and which permits ot the fitting of springs on the 
piston, the 9 object of such springs being to give slight friction and perfect 
tightness in the steam chest. 
4949. Exectric Lamps, C. W. Siemens.—Dated 4th December, 1878,—(A 

communication.) 6d. 

This consists, First, in the arrangement in an electric lamp of two 
carbon plates or rods projecting downwards, the one being fixed and the 
other constitu the arm of a lever, which is acted on by a counter- 
weight or by a soienoid having its coil in the circuit of the lamp in opposi- 
tion to the repulsion of the opposite currents in the carbon, so as to adjust 
their converging edges to the distance suitable for producing the luminous 
arc. Secondly, in an — lamp mounting one carbon on a slide, so 
connected to a on antes automatically by the strength of the 
current, that when the oad stem, owing to the consumption of the 
carbons, is made to attain the extreme of its stroke, the carbon slide is 
left free to permit the approach of the carbons, and when they have suffi- 
ciently approached it is again connected to the regulating stem. 

4073. MANUFACTURE OF _, L. L. Atwood.—Dated 5th December, 1878. 
— (A communication.) 

This consists in the aimee of ig wire made of one metal for 
coating with another metal by subjecting the same to the action of 
alkaline phosphates followed by treatment with caustic alkali, whereby a 
compound is formed on the metal which operates as a flux, and the sur- 
face of the same is prepared for the reception of the metal coating. 


4977. Rixx Curuine, K. Dalziel and A. Craig.—Dated 5th December, 1878. 
—(Provisional protection not allowed.) 2d. 
- The instrument inay be made of wood, stone, or other material ; in the 
bottom of it one or more grooves or slots are cut, in which are inserted 
balls of metal, ivory, bone, or other suitable material. These balls are so 
fixed that part of each of them projects beyond the lower surface of the 
curling instrument, which is thus enabled to be used for curling without 
ice, as, from the balls constantly revolving in every direction, the usual 
py and other niceties of play in the game can be made as well as 
on ice. 
5072. Recutators ror WatcHes, Ciocks, &c., F. J. Perkins.—Dated 
11th December, 1878.—{ Void.) 2d. 

A slot is formed in the index, index plate, or the ‘‘ cock” on which the 
index works; through the slot a screw works, which latter carries a nut 

to which the index is The ists of an index 
with slot at bottom for the screw to pass through ; the latter is provided 
with a polished shoulder to slide in the aforesaid slot to secure the index 
to a small nut or carrier, which is driven by the long screw passing hori- 
zontally through the nut; this long screw is pivotted or works in 
bearings at each end, and carries the nut through the slot in the cock or 
plate. The driving screw has a wheel at one end, into which a pinion 
works to drive it; another wheel on the top of the “Pinion, and covering 
same, is provided with a click spring to report and register the number 
of degrees that it is moved or shifted. 
5139. Execrric Licutixe, W. B. Brain.—Dated 14th December, 1878. 6d. 

This consists, First, in the production * a in and by the con- 
struction and ‘application of hinery tus with flat soft iron 
rings, ucing two or more separate Bam. of electricity out of the 
same , the rings being arranged relativel, = two electro-magnets, or 
sets of same, so as to be almost enveloped thereby. Secondly, the con- 
struction and employment of the electro-magnets used for lifting up-or 

ig the p and the same when the current 

is broken. ‘Thirdly, the construction and employment of electric lamps 
with sets of positive and negative carbons and with electrodes. 
5142. Printing Macuinery, W. Conisbee, sen.—Dated 14th December, 1878. 


ae. E. ists in the bination in one machine of apparatus jor 
g three classes of aan viz., printing from raised surfaces, 
Peenting ray dog lithographic stones, and printing from intaglio plates with 
Rigitive ink, otherwise known as doctor printing. 
5214. per peepee Hanpiss, &., 8. Sanders.—Dated 19th December 
187 


Peco consists of an arrangement of a square spindle screwed at the 

a barrel to screw on the said spindle, and to work inside a nipple, 

which said nipple is screwed into the inside handle and keyed ; this 
nipple holds in the handle, and being keyed cannot draw or unscrew. 

















5220. Foop hfe my W. J. Tabor.—Dated 20th December, 1878. 4d. 
This consists in fixing a metal tube across the bottom of lamp, into 
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tap and nozzle. By simply 
ee eee the other end to 
‘ive and reliable 


obtained, which can be regulated by means of the tap as required. 
5293. Hats, Caps, &c., 4. B. Biggs.—Dated 27th December, 1878.—{Not 


proceeded with.) 2d. 

A pad is attached to the back of the hat, cap, or bonnet, so as to admit 

of resting the head comfortably in tra , or guard the head from 

injury by a fall or concussion of any kind. 

5204. Pires anp Tuses ror SMOKING, A. B. Biggs, G. K. Chapman, and 
J. Heys.—Dated 27th December, 1878. ~~ proceeded with.) 2d. 

cS agama in covering pipes and cigar or cigarette tubes with 
canit 


5299. Manuracrure or Casks anp Barrets, J. C. Lane.—Dated 27th 
December, 1878.—{A communication.) 6d. 
The cask has two sheets of wood with their grain at right angles, one 
running round and the other lengthwise of the cask, which is made upon 
an iron cylinder or mandrel by lapping the inner sheet around the same, 


and the outer sheet around the inner one. The edges of each sheet over- 
lap, and the two are secured b; me eapee nails driven through all and 
clenched inside. man is then withdrawni and the cask headed up 


by first i a lining hoo i-aakedticee mn, and secu the 

head by “— hoop. ‘ents -_ _ 

5300. Aprp.yine —~4 PRESSURE OF Fiumps as A Motive Force, J. F. 
Meade.—Dated 28th December, 1878. 

This consists in limiting the motion of the fluid to nee yp nd 
initial rates of ae by the agency of a movable perforated disc 
through which it mus se _ or into the receiver, to one end of 
which it is closely a’ disc is mounted so as to be capable of 
a revolving or of Sraiadbare: movement, and when in motion succes- 
sively shuts and opens apertures communicating with the interior of the 
receiver, thus cau the flow, whether outward or inward, to be inter- 
mittent, and its velocity to a proportionate extent to be initial and not 
accelerated. 

5301. Vewrerian Burxps, &c., H. Simon.—Dated 28th December, 1878.-— (A 
a (Not proceeded with.) 2d. 

A le hauling cord passes over the guide pulley at one ry ea the t 
frame along a groove to the other end where it around a h oh ae 5 
guide pulley to the first of thie vertical guide pulleys over nih the 
raising cords are passed, and at such point it is connected to the two 
separate raising cords agen over pulleys at each end of a second groove 
in the frame, so that the raising cords are pulled up simultaneously and 
equally. To set the louvre blades at any angle the vertical tapes on one 
side are connected to the top frame, while those on the —_ side pass 
at top over guide pulleys and are connected to a hauling cord. 

5302. Reapinc anp Mowrne Macuines, C. D. Abel.—Dated "28ch Decem- 
ber, 1878.—(A communication.) —( Not proceeded with.) 2d. 

The Rs jlatform is carried by two running wheels, the outer one having a 
toothed ring in gear with a pinion running ona pin fixed to the platform, 
and having attached to it a bevel wheel gearing with a pinion on an axis 
parallel to the side of the platform frame and carried by a bracket. The 
other end of the axis has a crank, and is connected by a rod to the knife 
bar. The bracket carrying the cranked axle of the running wheels has a 
boss with a rod on its upper side, un which is fitted a loose tube ing 
a bevel wheel in gear with a wheel attached to the running wheel, so as 
to cause the tube to rotate, and with it the horizontal aati and deliver- 
ing arms carried in sockets in the upper end of the tu 
5303. Ksives ror Boots anp Suogs, &., J. W heeldon and T. Gare.— 

Dated 28th December, 1878.—( Not proceeded with.) 2d. 

In order to enable these knives to be used for cutting different shapes 
they are made in sections, which can be set at different distances apart, 
the space between them being filled in with small knives forming a con- 
tinuation of the curve and cutting edge. 

5304. Macutves ror Wasuinc, WRINGING, AND ManGiine CLoTHEs, &c., 
J. Windle aad P. D. Davey. —Dated 28th December, 1878. 6d, 

This consists, First, of a partially cylindrical trough, preferably fluted 
with an arm swinging on a pivot or axis at the centre of the trough, and 
apparatus for moving that arm in a recip manner, and forcing it 
forward and against one or more obstructions, preferably movable at one 
or both extremities of its stroke. Secondly, in the general arran ent 
and construction of rollers and cup ends, wheels and bearings, whereby 
the cup ends, wheels and bearings are rigidly fitted to the rollers, an 
held in position by bolt and locknuts, or their equivalent. 

5305. Appryinc Merauise, &c., J. Gordon, jun.—Dated 28th December, 
1878. 

This consists in making the sockets or recesses for holding the plugs or 
other pieces of metalline or anti-frictional substance of a dovetailed or 
undercut or equivalent form, the plugs or pieces being made of a counter- 
part or corresponding shape. 

5306. DeveLorrinc MaGNetisM AND ELEcTRIC CURRENTS AND APPARATUS 
FOR ~~ a pro py Execrricity, T. A. Edison.—Dated 2sth Decem- 
ber, 1878. 

Ashaft with radial bars is revolved with the ends of the bars as near as 
possible to the poles of permanent magnets, and the other poles of the 
magnets being adjacent to the hub or near the other ends of the bars. 
The induced magnetism is thus caused to re-act upon the permanent 

ets and increase their power. To produce a continuous current of 
electricity, copper rings or segments around an iron core are employed, 
and mechanical revolution is used, whereby the electric action developed 
is converted into a continuously flowing electric current. An electric 
candle is made by rolling out flat a strip of platinum thicker at one edge 
than the other, and at the same time coiling it in as It is — 


above which another bridge or arch is placed. ed heating furnaces =s a 
ber is bd ge yw with epee e same ¥ veing toca loca‘ 
above the main arch of the furnace ad provided with flues = oe 
through the same and ee the into the furnace. A pipe con- 
veys air an air blower to the heating ae, and another pipe 
conveys gas from a gas holder or Suirest fi from thi generators or gas 
puedanees 8 to the second hea‘ chambers. Gen. ers are emplo, on 
= on ——— sides of the heating chambers. The air cham 
es air in prope: pees ae oe Sak 8 rather be ee 
sii ie valves or gates, ane or each gas compartment, which, when closed, 
will prevent the escape of uir through the flues of that compartment. 
6516. | Gas RETORTS AND THE MANUFACTURE OF Gas, . 8. ale. —Dated 
80th December, 1878.—4A communicution.)—(Complet 
The retort is made with three circular compertanenie i by two 
pee flues, all extending lengthwise of the retort, and in one of which 
is placed a vaporiser, the ea ae being so d by p 
> ara the gas will travel through the entire series of compartments and 


B16. Fire-arms, C. A. Drake.—Dated 30th December, 1878.—{Not pro- 
ceeded with.) 2d. 
When the butt of the gun is placed to the shoulder the hammer is 
relieved by the pressure. This is effected by a rod passing from the butt 
end to the lock, wi ing tho be is put in action by the pressure against the 


Sst7. Vests For Heatine Water, J. Templeman.—Dated 30th December, 
878. . 

This consists in the construction of separate portable lime-heating 
vessels, either fitted with or without water vessels for slacking the lime 
for being inserted into special vessels or ordinary vessels, for heating the 
water or other liquid placed in these to be heated. 

5318. Ciamps or Vices, J. Goodrich.—Dated 30th December, 1878. 6d. 

A shank or central stem has two jaws arranged one on either side of it, 
to be moved to and from the shank simultaneously by means of right 
and left screws, both mounted in the shank, one passing through the 
shoulders and the other through the tails of the jaws. Each screw has a 
right-hand screw at one end and A Lt ee screw at the other, the 
centre being smooth and ti in the shank, but being prevented 
from moving endwise by a pin ie a groove in the smooth portion. 
The jaws are moved apart by turning the two screws simultaneously, and 
when the object to be held ie inserted they are closed thereon by turning 
the top screw. The tail screw is then turned so as to cause the tails of 
the — to separate, thus bringing the heads together with great force 
on the object, the upper screw serving as a fulcrum for the leverage. 
5319. Arraratus FOR PROPELLING VessELs, &c., J. Goodrich.— Dated 30th 

December, 1878. 
Two endless chains are on pulleys or chain wheels ited 











6832. Arraratus ron MAKING SaND MOULDS FoR METAL Castinos, W. 
Darling « and RV. Sellers. —Dated 31st December, as complete.) 6d, 
‘his in y for sand in the flask or 

box instead of hand ramming, and in combining oman machine with the 

present moulding machine, perme the flask is withdrawn from the 
pattern by two mechanical movemen' 


5333. Mitusrone Arracnments, H. J. Haddan.—Dated 81st December, 
1878.—(A communication.) 4d. 

This consists of a > j driving link souting -— metal rollers fixed in 
the lower or bed-plate of the pave the said link being provided with 
¥ jum vite or other facings, which slide upon the upper or cover plate. 

ng lower plate is cast = ry be h annular rim extending up through 
@ upper or cover terior of which rim fits the drivin, 
ie. The link slides , #4 and forwards upon the bed-plate, an’ 
is guided by lugs Sneed * with boxwood. 


5335. Cramps, H. C. Tucker. —Dated 31st December, 1878. 4d. 

This consists of a bar or beam made so as to be separate from the head 
or screw end, and constructed to fix with screws to the head or screw 
end, an will admit of its being removed and a longer bar screwed in 
its pl pod one he head or screw end is so constructed as to clip a floor joist 

to admit of the beam or screwed to it. On the head is a 
screw which revolves on a spindle fixed on the head in two distinct ways, 
for convenience to work it as a floor cramp or joiner’s cram e cheek 
or jaw is made so as to slide on the or m, and xes or fastens 
itself on any part of the bar without the aid of any wheels or other 
movable parts to assist it. 


Sse. Tin AND Terne Puates, S. M. Phillips.—Dated 31st December, 1878. 


mis consists in passing the plates into and through a pickling chamber 
by means of rolls, one pair or more, or otherwise, into or through one or 
more short guides of any suitable number, into other guides of any suit- 
able number ; the latter guide the plates through the acid and water 
anon may be heated), pushed by means of vertical conducting bars 

rom one end of the troug! = chamber to the other, and thence over the 
edge of and into and through another pot or trough, and containing a 
constantly changing body of clean water. 

5337. Horsesnor, J. Whitaker.—Dated 31st December, 1878. 4d. 

The bottom of the shoe is formed with recesses, into which triangular 
or other shaped pieces of stecl are slid and secured by set screws, such 
parts ensuring a more perfect grip in frosty weather. 

CO08. Femme Macuyery, D. and F. Payne.—Dated 31st December 
8 

This relates to printing machines in which the oscillatory motion of 

the cylinder is derived from the table or bed, and consists in constructing 








in pairs on suitable shafts arran to revolve in bearings. Between 

these chains are arran blades having projecting journals at their ends 

arranged a rom the edges | the blades. ese journals have 
arings in the chains and will turn freely in the same, the blades being 

equally balanced. 

5320. Looms, H. Portway.— Dated 30th December, 1878. 6d. 

The a yparatus consists of brought into operation through the 
agency o! of electricity. Pivotted or hinged at each end of the breast beam 
are metallic pieces charged from one pole; other like pieces (charged 
from the opposite pole) are attached to a slide bar at the back of the stay 


oom. UNDERGROUND TELEGRAPH Lives, J. S. Pierson.— Dated 30th Decem- 
r, 1878. 6d. 

Strips of wood or boards are used which are channelled in the upper 
surfaces with grooves that are parallel or nearly so, and slightly larger 
than the telegraph wires or other conductors. nese grooved boards are 
to be laid lengthwise and the wires introduced into the grooves, and such 
grooves are throughly filled with bitumen or asphalte, and the board 
sufficiently coated to form a bed for the next layer of grooved boards that 
receive other telegraph lines or conductors. 

5322 Arracuixc Lamps To Carriaces, Snips, &c., J. Haden and J. 
Wathen.—Dated 30th December, 1878.—(Not proceeded with.) 2d. 

The end of the arm which with the side of the lamp is flat and 
oblong. In the outer face of the end of the arm are formed two cross 
grooves extending all across the said end of the arm. The upper groove 
passes obliquely across the end of the arm, and the lower one crosses the 
arm ata right angle. The luwer groove is curved at its lower side, and 
its upper edge is rounded at one end of the groove. At the side of the 
lamp a cap or case is affixed. This case is open at the bottom for the 
introduction of the end of the arm which fits in a recess formed in the 
case. In the case is a worm wheel turning upon an axis. This worm 
wheel, when the end of the arm is inserted in the case, lies parallel 
with and close to the outer face of the arm. On the face of the 
worm wheel are two projections or side cams, the one cylindrical and of 
a proper size to fit in the upper groove in the end of the arm, the other a 
nearly straight rib of a Tengen, nearly equal to the breadth of the end of 

e arm. 

5323. Hoistine orn Lirtinc Apparatus, H. H. Lake.—Dated 30th December, 
1878.—(A communication.) 6d. 

This invention comprises the employment of slotted dogs pivotted to 
the head of the draw bar and combined with guides to direct the dogs 
into notched racks, and with a spring and adjustable jamb-nut, whereby 
the dogs may be adjusted to notched racks after they may have become 
worn, or to racks standing a greater or less distance from the elevator 
proper. 

5324. Coxrecrionery, A. H. Cannon.—Dated 30th December, 1878.—(Not 
proceeded with.) 2d, 

, This relates to the manufvcture of pastilles enveloped in a coating of 





coated with a pyroinsulator formed of some oxide or other 
material, such as asbestos, and ee into a compact cy ylindrical 
form, and is rendered incandescent y the é of the A meng and 
by its expansion it is made to regulate the current and prevent injury to 
the light giving body. The conductors are largest near the source of 
electricity and decrease in size in proportion to the number of lights that 
have been and are to be supplied. 

5307. Carvons ror Evecrric Licutine, J. B. Freeman.—Dated 28th 

December, 1878.—{ Not pioceeded with.) 2d. 

The carbons are made in the form of helices, and are placed with their 
points opposite one onother. They are mounted to rotate on axes in 
ween nny te constantly feed the points together as the carbons are con- 
s'imy 
5308. Treatinc Corrox, Sitk, Woot, pon &c., W. Mather and J. J. 

Sachs.— Datel 28th December, 1878. 4d 

Cotton, silk, wool, flax, hemp, and China grass in the unmanufactured 
state, or when spun into yarn or woven into fabrics, are subjected to the 
action of a stamping or beetling machine, whereby the fibres are brought 
into the best condition for und e p of t g, dyeing, 
and printing. 

5309. Woop Pavinc, F. Wirth.—Dated 28th December, 1878.—{A coni- 
munication.) 4d. 

This consists in laying a foundation of concrete, which, when rolled 
flat and surfaced over, receives a covering of well-tarred roof felting or 
mastic, upon which are placed wood blocks, which are conn together 
by bands of rolled iron in such a manner that they can be finished 
in the factory and only require adjusting in the strect or other place 
where the paving is laid. 

5310. Fricrionat Speep Gear ror Toots, &c., J. G. Wilson.— Dated 28th 
December, 1878.—{A communication.) 6d. 
This consists of two equal cones mounted in reverse verse directions, with 
their axes parallel to other in a suitable One of these 
cones is driven by the engine or other motive power, the other cone, 
which drives the machine, receives its motion from the first cone th 3 
the intervention of a frictional roller mounted at the extremity of a 
able forked arm, which is capable of sliding along a _— bar carried - 
the same framing, and thus the speed of the second cone is regulated and 
determined by the position of the friction rollers, which is drawn into 
frictional contact between the two cones by means of a weighted lever. 
5312. Accorproys, &c., G. W. von ea eo 30th December, 1878. 
———- 


-—(A cominuncation.) th.) 2d. 
thin the sound chamber of the instru- 
closure attached direct: th 





The key-board is ai 


board, which 
the keys project through holes in the side of the sound ‘chamber, and the 
valves are attached by means of rods to fovess oles to the enclosure 
of the key-board. These levers are pressed by springs against the key 
levers, so that by —— the latter the valves are opened, the springs 
keeping the valves closed when not acted upon by the keys. 
5313. Terecrapuic Recorpixc Apparatus, R. K. Boyle.—Dated 30th 
December, 1878. 6d. 
One or more coils of wire are placed in a suitable ition and have 
nded between them a steel magnet and a bar tinum, which 
both oscillate to and fro and from side to side. Suspended beneath the 
bar of platinum are three or any other — number of metal fingers 
connected to a corresponding number oi it nam by means of which the 
in is recorded — the recording This slip is moved under 
the pens and platinum at a uniform spend by a train of clockwork, 
whilst in =. to uce the record — a — —— coil is 
connected e oscillating magnet, pens, and paper. In er 
clear the static suman remaining in the line wire, a relay is formed 
therein which is operated by the g magnet, so as to throw in 
line a current of the opposite kind. 
5314. Puppiine Furnaces, KR. 8. Ripley.—Dated 30th December, 1878.—(A 
communication. 


Com; 
ese oretenaisartuats or boshes separated by a bridge, 





te. The pastilles are made of gel atine, sugar, and glucose, with 

th: addition of any suitable flavouring ingredient. 

5325. Hotper ror Drawinc Marteriats, J. Kellett.—Dated 30th Decem- 
ber, 1878.—( Not proceeded with.) 2d. 

A solid cylinder of wood or other hard material has a groove cut longi- 
tudinally therein to a depth of about two-thirds of its diameter. To one 
end of this grooved cylinder is fitted a cap, and the other end is tapered 
off ; a loose ring fitted to slide on the cylinder is provided, and a length 
of slate, lead, or other drawir — cut or moulded to fit the groove 

is inserted in the cylinder. e groove is then closed by the inode of 
a ae of wood or other material, which is held therein by means of the 
— + and ring, the latter being drawn down towards the tapered end or 
it for that purpose. 
5326. APPARATUs FoR Copyinc WritinG, E. Price.—Dated 3lat December, 
1878.—(Not proceeded with.) 2d. 
This consists of a vessel having a piece of sponge or other porous sub- 





stance held by a oa or otherwise in such a manner that of it will 
be inside the vessel, which is to contain water or other fluid, and part 
outside, sha 


so as to form a brush, which will be kept wet by capillary 
attraction, thus forming a self-wetting surface to be used for 


= so as to accommodate the stroke or moveménts of the 
bed to the ee of surface required to be printed, and this is 
eflected by means of the ordinary movable crank, which communicates 
motion to the type table, so as to move the same the distance necessary 
for giving the imp jon and rel the printed sheet previous to the 
commencement of the return movement of the table. As it is necessary 
to bring the grippers opposite the feed-board whatever the size of the 
sheet may be, this is effected by mounting the cylinder and sheets upon 
the shaft in such a manner that they may be moved independently of 
each other, and so that the grippers, which are fixed to one part of the 
surface of the cylinders, may, by turning the cylinder, be brought o; 
site the feed board, and when properly adjusted | the wheels and cylinder 
are secured firmly together by bolts and nuts passing through slotted 
grooves provided for the purpose. 


5339. Sream Encines, 7. C. Watts.—Dated 31st December, 1878. 64. 

An independent valve is employed for each cylinder, which valve is 
ene on its side, so that each cylinder may be independent of the other 
nm every respect. The valve stem passes from each valve down through 
the exhaust chamber into the casing or base containing the crank shatit. 
On the crank shaft are placed cams or excentrics. These cams or 
excentrics raise or lower the valve stem and vary the cut off (by connec- 
tion with the governors or otherwise). 


5340. Macuinery ror THE MaNuracture or Screw Nuts, IW. C. Stig’. 
—Dated 31st December, 1878.—(Not proceeded with.) 2d. 

This consists essentially in the combination of dies and tools actuated 
by hydraulic, steam, or other power, so constructed and worked that by 
their operation the heated end of a rod of iron or steel is cut off from the 
rod and compressed in a die of the figure of the screw nut to be made, 
the cutting off and compression of the metal being effected by a punch. 
5341. iene e£ Power Enoines, P. W. Willans.—Dated 3lst December, 

1878 . 

The engine consists of a high and low pressure cylinder ge the 
one to the other, and with a valve chamber between or at the side of 
them in which a piston valve works. The cylinders are single-acting, 
and they contain pistons from which connecting pass direct to oppo- 
site cranks on the engine shaft. The valve chamber is cylindrical, and 
has in its sides three ports, one by which the steam (or fluid) is admitted 
and others by which it passes into it and from the cylinders. 


5342. Saxrrary Trap ror Water-cvosers, &c., J. Smeaton and S. Palmer 
—Dated 3ist December, 1878.—(Not proceeded with ) 

The dip pipe or inlet chamber is formed gee ned with another 
chamber. In this second chamber or body of the trap is a seating formed 
preferably of two-cone shaped pieces with india-rubber oa or other 
seating. Resting on the seating, when at rest is a ball, whi made of 
metal or other material weighted. The outlet opening for the water or 
liquid is made so that the bull cannot pass through, and when same is 
forced against such opening a space is left to allow the air or water to) ass 
through the outlet. 


5343. Ramuway Brakes, &c., J. Holden.—Dated 31st December, 1878.—{ Not 
proceeded with.) 2d. 

A spring or springs are arranged in such a manner that when the brake 
blocks are applied to the wheels, the strain delivered from the wheel to 
the brake block may be transferred from the brake block to the under 
frame or body of the vehicle through the elastic medium of metallic spring. 
5155. Disintecratine Mitts, H. J. Haddan.—Dated Wth December, 1878. 

(A communication.)}—(Complete.) 6d. 

The mill is constructed of two cages revolving in opposite directions, the 
bars of the cages being made of wrought iron, plated or jacketted with 
chilled metal, each bar being capable of being removed separately and 
re-inserted without disturbing the rest of the bars. 

5213. Bixpinc Books, W. K. Lake.—Dated 19th December, 1878.—(A com- 
munication. (Complete.) 4d. 

A longitudinal cord lays inside and against the fold of each ture, 
the ends being glued or otherwise fastened to the back thereof. Binding 
cords pass through the saw cuts in the back of the book, and are looped 
round the = longitudinal cord aud tightly drawn up, so as to hold the latter 

eens, and passing from one signature to another secure them 








copying paper or for other purposes. ‘a 
5327. Convertip_e Hotper rox Books, A. Steele. —Dated 31st December, 
1878.—{ Not proceeded with.) 2 

A flat tablet, upon which it is intended the book shall rest, is, LJ sa 
ference at an angle, and is provided at its sides with hinged 
When the | holder is closed these flaps are at right angles to the said t Det, 
and are maintained in that position by means of dowels attached to or 
formed on a third flap, which is hinged to the upper edge of the tablet. 
To the last-mentioned flap or side is connected a small curtain ef any 
suitable material which falls over the exposed side of the book. 

5328. Tor Rotiers ror Spinninc Macuinery, W. F. Mason and J. 
Holding.—Dated 31st December, 1878.—{Not proceeded with.) 2d. 

Rings of leather or other suitable material are threaded upon the roller 
so as to form coverin; ings or envelopes for the acting parts of the rollers. 
The rollers are covered with papier mache. 

5329. Doveram.inc Macuines, M. Benson.—Dated 31st Dec-mber, 1878.— 
a communication.)—(Complete.) 6d 

The lumber is automatically traversed across the rotary fon 
by means of a worm wheel mounted in on the travelling plate 
and driven by a screw. The journal of this wheel be has a crank pin witha 
cam on its end which enters a slot in the yoke of the lumber carriage, 
while the crank pin at times enters between ribs formed on a plate con- 
nected by a pin to the yoke. The machine is so constructed t joints 
may be formed — both the forward and backward movement of the 
carriage. The dril is bored excentrically from the end to receive the 
shank of the ouner, ovhich shank is also excentric to a end of the cutter. 
By this means the cutter can easily be adjusted to cu’ r or smaller 
as desired by simply turning the cutter in the tanh» the cutter being 
held in any position by a set screw. 
66a0. gon AND Mixinc Macutngs, P. Pfleiderer.—Dated 31st Decem- 

, 1878. 1s 

This consists, First, in so awn nee, the blades or mixers as to dispense 
with the central bosses for lor securing the blades on their shaft, and in trans- 
es motion to them through radial arms, which serve also as fixed 


ee, in combining two or more of such blades or mixers 
cove ving at difteres t speed, 


with a trough bottom, com = dey @ corre- 

—s number of suitably formed concave ayy one Fe bridge 

ween them. Thirdl: y | 4 = ting to te ca ines any 

suitable a} us for impregnating wi! mic acid, air, or other suit- 
able gases the material under oan gg 


5331. Tram — ta C. M. Loyd.—Dated 31st December, 1878.—(Not 


The roadway is excavated toa width of 6ft. or7ft. and to a depth desired. 

Lg this excavation a bed of concrete is laid which will carry a sleeper 

9in. deep by 3in. wide. When the sleepers and concrete are set a reversible 
metal rail is secured by means of dogs or clamps, 





5298. Surrs, C. Hiilster.—Dated 27th December, 1878.—(Complete.) 4d. 

A number of rojecting rods are arranged at the fore part of the ship, 
with a buffer disc, or ball, or roller at their outer ends, and connected 
with strong springs, so as to form an elastic device or fender for deaden- 
ing the shock, should one ship run into another. 
1Vv a 8. L. Broom.—Dated lst January, 1879. (Not proceeded 

with 2 

On each side of a bicycle is a lever moving on a fulcrum on a fork, the 
shorter arms of the lever being jointed to one end of ——- rods, 
the other ends of the connecting rods being jointed to the usual cranks 
on = axle. The free end of the lever is provided with a foot rest or 
treadle. 


2. Ain anv Gas Motor Enornes, H. Williams and J. Baron.—Dated 1st 


Januar %y 1879. 

This in ry of air 
compressed in an isolated or pure state into a space within a working 
cylinder behind the piston thereof, and the sub or 
supply under pressure of a continuous charge of inflammable gas or 

combustible fluid into the P r, ata given point 
in proximity of a kindling flame. 
3. Hose anp Pire See, J.C. Nicholson.—Dated lst January, 1879. 

na ‘ot proceeded with.) 

This consists, First, in ates the screw of the male coupling thy. a 

deep flange formed round the coupling at the roof of the screw. Secon 
in cog groove in the swivel nut to receive pond rubber or other 
washer, which ne the joint between the coup thi eces. Thirdly, 
forming lugs on the side of the swivel nut and notching the flange o! the 
male coupling tv correspond, the male ling thus acting as a key for 
screwing up. 
4. Ostarnine Writinas, &c., FoR PRINTING BY MEANS OF E.rcrricity, 4. 

Browne.— Dated lst January, 1879.—(A communication.) 

A small Rhumkorff coil is employed arranged as follows :—A metal 
plate fs united to one ofthe poles by meats of a wire, and the other pole 

connected to the core of an ordinary blac’ k lead pencil or suitable t 
by means of a very fine wire. On the metal plate is stuck by means of 
gum a thin sheet of paper or other suitable material yrovieusly See dipped in 
water containing sea salt. The induction coil is then set in action, 

is drawn on the paper with the 


the design it is required to reproduce 
pencil or t, by which means the two poles are brought together, and 
the electric spark darts continuously from the a of the pencil an 
produces on the paper or other material small holes corresponding with 
the design executed. The metal plate should oe some insulating 
substance. The design thus furnished, the metal is dipped in wae it 
= the reine ons j ly removed. The stencilling 

transferred on to stone. 


the introduction b £ 




















ite, an’ 


he head 


7, 1878. 


hamber 

one or 
py suit- 
i water 


ng 

ver the 
ining a 
angular 


8, such 


rcember 








Aue. 29, 1879. 


THE ENGINEER. 


175 











5. Fincer SHreLp TO BE USED WHEN SEW1NG, M. Fawthrop.--Dated 1st 
January, 1879. 4d 
This cons: ts in the employment of a metal tube slightly tapered, to be 
placed on the first finger of the left hand. 
6. Sarety Hook ror Harness, &c., J. @ l 
le ication.)—{ Not with:) 2d. 
This ny tears on with a spring fateh at one side, the 
latch being hinged and opening inwards. cD ee 
'7. Brakes AND COUPLINGS FOR Reoaucatine Motion, J. Pickering. —Dated 
lat January, Soupling isan internal a +t wherein the friction 
of a brake strap round the outside of a wheel is forced against the peri- 
phery of another wheel inside, and binds the two together in such a 
manner that one becomes the driver of the other, which brake, when 


Wilson.—Dated 1st January, 








released by a backward t, the two wheels and 
allows them to run loose. 
Q. Rue Srraps, &c , G. Dittmar.—Dated 1st January, 1879.—(4 communi- 


Not ceded with.) 4d. 

see 's provided at its two ends with spring locks to hold 
the straps which are fastened in a notch, one end of the ree ge being 
rivetted to the locks in these notvhes by a projecting pin. A lid or cover 
hinged to the lock is held in its respective positions by a strong spring of 
flat steel or other metal. 

10. Sanitary Recepractes, H. Whiley.—Dated 1s January, 1879. 6d. 

This consists, First, in forming sanitary receptacles with a rim of T or 
angle iron firmly fitted around the bottom thereof ; Secondly, the use of 
a ad attached to or forming a part of the lid of such vessels, composed 
of one piece of metal and shaped to form a slot. And also the combina- 
tion of the same in a sanitary receptacle, together with an india-rubber 
tubular packing. 

11. Sars’ Lames, 7. R. Brailsford and C. Wood.—Dated 1st January, 
1879.—(Not proceeded with.) 2d. 

The lamps are constructed so as to show two lights, one above the 
other, on each side of the vessel, the lower light being the fixed coloured 
light as at present, the upper light (preferably white) being made to 
appear and disappear by any suitable means worked by the officer of the 
watch or other person. 

. Sewinc Macuines, J, Keats.—Dated 1st January, 1879. 8d. 
19s consists, First, in mounting the presser and feed bar in a verti- 
cally reciprocating guide, and holding it firmly therein iby a gripping or 
binding surface. Secondly, in the arrang t of or lock- 
ing the presser and feed bar in ition upon the work, and thereby 
enabling it to resist the upward pull of the needle thread without unduly 
pressing up the work. 

13. Harrows, R. Cichowski.—Dated 1st January, 1879. €d. 

The implement consists of a bar or frame fitted with a pair of travel- 
ling ha, and having attached thereto draught irons, chains, or shafts. 
Behind this bar or frame, and parallel thereto, is a fulcrum rod to which 
a series of socket pieces are attached, so as to swing freely on the 
fulcrum rod. These socket pieces are intended to receive tine rods or 
bars, which are secured thereto by clamping screws and nuts, and which 
either terminate in tines or have tines fitted to their rear ends. The 
tines will be so a d relatively to each other that a group of, say, 
four adjacent tines will stand the one in advance of the other, so as to 
prevent the tines acting as gatherers, or any two tines acting simul- 
taneously on the same clod or tangle of weeds. 


14. Presses ror Printinc anv EmpossinG, M. Gally.—Dated lst January, 
1879.—(Complete.) 6d. 

The impression gear wheel is formed with a segment of increased 
thickness at that part which is required to resist the strain of the im- 
pression. The inking rollers are made of different diameters so as to 
avoid the lines which result when they are all of the same diameter. 
The cam which gives a period of rest to the platen for laying on the 
sheet is constructed so that the centre part of the cam-way through 
which the roller moves during the sweep of the crank pin, between the 
line of impression and its vertical position, is constantly inclined in 
respect to the line of impression in an opposite direction to the line of 
the draw-bar. A steam chest is placed upon the face of the bed of the 
press to be used for hot stamping and ing, and is provided with 
sets of cocks whereby the heat may be directed to any portion of the 
chest at pleasure. The link for controlling the mouvement of the platen 
consists of a rod pivotted to a crosshead which slides upon two rods 
made fast to the framework. Upon each rod is a spring, st which 
the crosshead presses when it slides on the rods, and which is made up of 
a number of rings of rubber, with washers between them. The blanket 
is made of rubber, and is perforated or corrugated so as to secure an even 
yielding of its surface under pressure. 

15. Motive Power, A, M. Clark.—Dated 1st January, 1879.—(A communi- 
cation.)}--(Complete.) 6d. 

This reiates to a means of utilising the rise and fall of the tide as 
motive power. A dry base, whose bottom is a low tide level, has the 
tops of its walls a few feet above spring tide level. Two wet basins have 
their bottoms at half-tide level, and the tops of their walls at the same 
level as those of the dry basin. Two tunnels are between the dry 
and wet basins, and parallel with them, with their floors at low tide 
level, and the crowns of their arches at the level of the bottoms of the 
wet basins, opening at one end into the open tide and at the other intoa 
supply basin or head reservoir and also into a tail basin. 


16. Preservine Equitiprivm or Beps on Boarp Sup, &c., W. RB. Lake. 
— Dated 1st January, 1879.—(A communication.) 6d. 

This consists, First, in supporting a seat, bed or mattress, on a flexible 
or elastic receptacle containing water or equivalent medium. Secondly, 
in the combination of an elastic bag containing water with a plate placed 
thereon for retaining a mattress or equivalent article. Thirdly, in the 
combination of the elastic bag with oo when such plate is pro- 
vided at the four corners with rods, wheels, and springs for operating 
against ways placed in the corners of the sides of the frame. 


17. Screw Drivers, A. J. L. Gordon.—Dated 1st January, 1879.—(Not 











This consists in fitting on the shank or stem of the tool a tubular 
handle, sleeve, or collar of a form suitable for holding in the one hand to 
guide the tool while being turned by the other hand, which handle, 
sleeve, or collar does not turn with the tool but remains stationary in 
the hand, the shank or stem of the tool turning within it. 

18. Fuexiste Portoons ror Ratsinc SuNKEN Vessexs, &c., J. Pullar.—- 
Dated 2nd Jan , 1879. 6d, 

This consists in the ment of toons having relief valves 
which are self-acting, so that they may ve or let air escape when the 

ure of the water diminishes, as the bag or pontoon arises, and 


also tubes leading from the inlet or inlets for the of dis- 
tribu’ equally the air in its admission, and of main: the or 
t in the ition desired. 





P P 


19. SpinpLes For Sprnninc Macuines, J. Brooksby.—Dated 2nd January, 
1879.—(Not proceeded with.) 2d. 

The spindle rail is cast of a form in section with a hori- 
zontal partition or midfeather in the centre, so as to form a long hollow 
box, divided by the midfeather into an upper and a lower compartment. 
The holes for the bolsters which support the spindles are drilled through 
the top Prey and the midfeather of the spindle box, and a corresponding 
hole is drilled partly through the bottom plate to receive the foot- 
step, the holes being tapped with a screw thread. The footstep consists 
of a circular block with a shallow hole in the centre to receive only the 
extreme point of the spindle and support its weight. 


20. Tramways, J. and D. Speight.—Dated 2nd January, 1879.—(Not pro- 


with. . 

Chairs are provided, having a large area of base or foundation plate, so 
as better to resist pressure. Within these chairs the longitudinal beams 
or sleepers are placed, on to the top of which the lines of rails are fitted 
and secured. 

21. Breecu-Loapinc OrpNaNce, A. Longsdon.—Dated 2nd January, 1879. 
A communication.) 4d. 

This consists in forming at or near the breech end of the piece an 
enlarged chamber to receive the powder charge; this chamber is reduced 
in size at the rear end towards the breech, and at the forward end it is 
reduced to that of the bore of the piece of ordnance. 

22. Horse Rakes, J. R. Jefferies.—Dated 2nd January, 1879. 6d. 

This relates to a means for deriving from the rotation of the road 
wheels the partial rotation of the tine frame for the purpose of discharging 
the crop, such means consisting in the use of a swinging piece or cam in 
connection with the tine frame which is caused, when required, to 
engage with a disc turning with the road wheels. 
23. Conpensers ror Steam Enaines, W. E. Kochs.—Dated 2nd January, 

1879.—(Not proceeded with.) 2d. 

The exhaust steam on passing into the ap) tus enters a curved 
annular s) , formed by the outer casing and a circular and balanced 
disc or piston, and by means of its initial pressure causes the disc to 
lescend. The piston is held in equilibrium, or its weight balanced by a 
lever and weight or spring below. By the downw: movement of the 
piston two valves are opened, a larger one, the dise valve, which permits 
the steam to pass into the hor smgy ss Boerprg on and a smaller one for 
admitting water to the condensation, whilst a third one for the first inlet 
or water supply is closed. 
24. Sarery Pins anp Hooks, R. Barlow.—Dated 2nd January, 1879. 6d. 

The pg is made of bent wire as usual, but it is made of a triangular 
form, the spring bow or coil being at the vortex of the triangle, of which 
the pin proper (or sharp pointed limb) is the base. int of this pin 


25. Preservation or Mitk, Meat, VecetaBies, &c., W. Riddell.—Dated 
2nd January, 1879. 4d. : 
This consists, First, in treating milk by aeration with carbonic acid 
gas to preserve it, and render it cffervescing. Secondly, subjecting meat 
to the action of carbonic acid gas in a vessel from which the air is 
exhausted. Thirdly, treating hides as follows :—They are placed in an 
air-tight vessel communicating with an air pump; a vacuum is created in 
the vessel, and a solution made by the decomposition of alum by chloride 
of lime with the addition of a small quantity of sulphate of zinc is then 

forced into the vessel under pressure. 


26. Manuracrure or SHeer Metat, J. Jones,-—Dated 3rd January, 1879. 
6d 


This consists in submitting to great pressure the lead, tin, or other 
metal or alloy of metals which is to be used for making into sheets. A 
cylindrical metal mould of great strength is prepared, and fitted at one 
end with a closely fitting ram or pl , which can be forced into it 
with very great pressure, preferably by hydraulic power. The metal is 
poured into this mould, and whilst it is solidifying and hardening it is 
subjected to very great pressure by means of the ram or plunger, and 
when it is sufficiently solidified the cylindrical block is removed from the 
mould. The block of metal thus formed is placed in a lathe, and a con- 
tinuous sheet is removed from its circumference by means of a knife. 
27. Exvecrric Licutine, B. A. Raworth.—Dated 3rd January, 1879. 6d. 
This consists, First, in the ti leaning of the tators of 
electric machines by means of a brush. Secondly, the use of a magnetic 
alarm and indicator. Thirdly, the combination with a dynamo-electric 
mavhine of a galvanometer and an indicator of magnetic attraction. 
Fourthly, the system of dividing electric currents in definite proportions 
by means of mercurial resistances under control of electro-magnets 
opposed to the action of springs or weights. 
28. Friction CLutcHes anp Covurtinos, J. H. Johnson.—Dated 3rd 
January, 1879.—(A communication.) 6d. 
The shaft carries a loose pulley confined longitudinally partly by a 
collar and partly by a carrier, both secured to the shaft by set screws. 
The hub of the pulley is surrounded by a spring ring severed transversely 
at one part and contained within a flange on a carrier, in which is an 
opening to receive and guidea wedge-shaped pin. To lugs on the carrier 
is pivotted u lever, through the short arm of which passes an adjustable 
screwstud, whose lower end bears on the wedge-shaped pin. On the 
shaft is a loose sleeve with a central groove to receive the end of a lever, 
by which the sleeve is moved to and fro on the shaft. When the cylindri- 
cal portion of the sleeve bears against the long arm.of the lever, the pin 
has been forced into the opening in the ring so as to contract the latter 
to the hub of the pulley. According to another arrangement two elastic 
segments are secured to the carrier and applied to the hub of the pulley 
by a sleeve, levers, and screws. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Wolverhampton yesterday both pig and finished 
iron was quoted firm, and efforts were made to secure more 
money. The efforts were rarely successful, though a few ot the 
makers of sheets were able to report that certain of their latest 
orders had been booked at a slight increase upon the rates which 
had regulated previous sales. Most of the medium sheet firms 
were well sold. Hence they thought that they could see their 
way to from six to eight wore forward. It was difficult to place 
an order for singles at as low as £6 15s., but £6 17s. 6d. would 
have been occasionally accepted. Such makers, however, quoted 
£7 on the open market. 
On ’Change in Birmingham to-day sheet makers were disin- 
clined to take more orders unless at the rise of from 2s. 6d. to 5s. 
which they were asking yesterday in Wolverhampton. This 
advance consumers did not feel inclined togive. Certain of them 
who had been waiting expectantly for the mail from Australia 
were unable to report with as much satisfaction as they could have 
wished of the character of the mail which had just been delivered. 
Purchases by the galvanisers were therefore slightly checked, 
but galvanised sheets were held for the full advance, and a few 
sales were reported to buyers who were nervous of the effect of 
the meeting a day or so hence of the galvanising firms, for which 
arrangements were being made in Wolverhampton yesterday, 
with the intention of arriving at an agreement for a further 
£1 advance in galvanised sheets. Consumers of this product 
were, however, not largely affected by the projected meeting. 
Hoop firms all re themselves better off. Where baling 
hoops were being rolled the prices left but little margin of profit, 
yet one or two contracts were at a few shillings higher than 
those of previous orders. The largest individual order was 
unders' to be 1000 tons in extent, though it is known that 
several lots of several hundred tons each are under ti 


the reserve fund. At their annual meeting the shareholders have 
adopted this proposition. 

The tenth annual report of the Sandwell Park Colliery Com- 
pany, Liwited, is a very satisfactory one. It shows.that a profit 
of £6355 has been made, after deducting £2000 for depreciation. 
A dividend of 5 per cent. has been declared, and at the share- 
holders’ meeting sanguine anticipations were expressed as to the 
speedy success of the company, which is now working about ~ 
600 acres of thick coal. 

The chainmakers in the Cradley Heath district remain on 
strike, although some of the masters have intimated that their 
men could return to work at the advanced prices. The men 
refuse to resume until at least half of them can return at the 
advance. Some rioting has been going on, and several of the 
men have beencharged with intimidation before the Dudley magis- 
trates. 

The miners’ strike in North Staffordshire is extending. The 
notices at several pits are expiring, and the men are joining 
those on strike. At the Mill Bank Collieries, Silverdale, the 
employers offered to reduce the percentage of the proposed 
reduction of their men’s wages by one-half. To this the men 
would not assent. 

To-day at the meeting in Birmingham of the Cannock and 
Huntington Colliery Company, the chairman announced that 
Mons. Chandron’s workmen had already been successful in 
raising 4ft. in No. 1 shaft the heavy iron tubbing which had 
slipped to the bottom, and which had occasioned apprehension as 
to the possibility of its recovery. ‘The chairman said that this 
proved that the tubbing was certainly not wedged in the bottom 
as had been feared. At present no point had arisen which in 
any way questioned the liability of Mons. Chandron to bear the 
cost of the recovery of the tubbing. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Tue change in the general tone of the market, of which, as I 
ree out in my report, there was some indication last week, 

as come quite unexpectedly upon the iron trade of this district, 
but, notwithstanding this, the opinion is pretty generally enter- 
tained that the revival is general, and will be maintained. As a 
consequence, the market at Manchester, on Tuesday, wore a much 
more cheerful aspect than has characterised it for some time past. 
It cannot, however, be said that any really large amount of 
business has yet been done, but there is plenty of inquiry in the 
market, and during the last few days more orders have been given 
out than for a considerable time past. Makers generally are 
much firmer than they were, but buyers, although they display 
considerable anxiety to purchase forward at current rates, demur 
to pay any advance, and it is at prices not materially higher than 
those ruling last week that most of the business has been done. 
Lancashire makers of pig iron have secured some good orders 
as the result of the inquiries which I stated in my last report 
they had been receiving, and these will enable them to clear off 
some of the heavy stocks lying at the works. A considerable 
portion of the iron is going into Staffordshire, but some fair local 
sales have been made, the deliveries of the iron running over the 
remainder of the year, which is the utmost limit to which local 
producers at present will go, although they could hava secured 
large orders for delivery extending over the first three months of 
next year. Prices are firmer, makers not now taking anything 
below their full list rates of 48s. 6d. per ton for No. 3 foundry, 
and 43s. for No. 4 forge, less 24 per cent., delivered into the 
Manchester district. 
In outside brands of pig iron there has also been more doing, 
and a few sales of Middlesbrough iron are reported. There are 
still odd lots which are offered in the market at low figures, but 
makers generally are firm, and for delivery equal to nchester 
the quotations are about as under :—Middlesbrough, No. 3 
foundry, 43s.; No. 4 forge, 42s, per ton net cash; Lincolnshire 
and Derbyshire, No. 3 foundry, 48s. 9d.; No. 4 forge, 42s. to 
42s. 6d. per ton, less 2}. 
Rather more activity is also perceptible in the finished iron 
trade, fair orders ng ey come into the hands of some of 
the forge proprietors. Prices are without material alteration, but 
manufacturers are firmer, and are only willing to accept imme- 
diate specifications at present rates, which for delivery into the 
Manchester Pe eg range from £5 5s. to £5 10s. per ton for ordi- 





One Liverpool merchant, having a large connection with the 
United States, is understood to be allotting altogether some 
7000 tons of hoops for cotton baling purposes. He is most suc- 
cessful, it is understood, in North Staffordshire and Warrington, 
and he is reported to have placed some at as low as £6 10s. in 
Liverpool. Such a price, however, will not be accepted by South 
Staffordshire firms. 

With those for cotton strip, considerable orders have been 
placed for cotton ties, and some of them have fallen to this dis- 
trict. There was much rr as to the orders which are bein 
distributed on account of the United States, and it was intima’ 
that the Earl of Dudley, who at one time sent out heavy quan- 
tities of Round Oak brand horseshoe bars to the United States, 
is once more, after a cessation of orders extending over very 
many months, again receiving specifications for that class of iron. 

There was more caution displayed by the consumers of pig 
iron. At this the pig firms were not, however, surprised. The 
sales which in the last fortnight they have succeeded in making 
are so considerable, that certain of them—those who were repre- 
sentatives of leading hematite makers in particular—announced 
that they had new no iron to sell. Their princi had a 
them from selling any further at the prices which regulated 
transactions. e very large requirements of the steel makers, 
together with the sales which have been booked to ironmasters, 
have placed hematite pig firms in so good a gotinn that they 
desire to see out of hand the orders which they have already 
taken, before they further commit themselves. The firms who 
were prepared to still accept orders, but at higher prices, were 
not generally successful ro ok Consumers on their part having 
bought with tolerable freedom, are not pre) to give more 
money. The lessened strength of the Glasgow and Middles- 
brough markets contributed to this feeling. Preparations for 
blowing in a few more furnaces were ees. 

At the close of to-day’s market in Birmingham best English 
spelter was quoted £19 10s.; good English was, however, to be 
had at £19 2s. 6d. Galvanised corrugated sheets were mostly 
firm at last week’s rates ; only small quantities for quick delivery 
could have been got at the rise of 20s. jive inquiries for 
pigs and best sheets were numerous, but buyers were rarely pre- 
pared to give advanced rates, 

The report of the Patent Shaft and Axletree Company, 
Limited, Wednesbury, states that the principal accountant 
and cashier, who for twenty a had the entire confidence 
of the board, absconded in July last, and that the exami- 
nation of. the accounts by professional accountants shows 
that he had for his own purpose systematically falsified 
the accounts by which the directors had been induced to recom- 
mend the payment of dividends which had not been earned. In 
consequence of this a large deficiency has now to be shown. The 
directors continue : ‘A reference to the profit and loss account 

roves that the year’s trading has resulted in an apparent loss of 

,571 2s, 2d., but a vi large portion of this is due, as 
explained in the accountant’s reports, to unexceptional charges 
which will not recur in future years.” 

The directors of the Oldbury Railway Carriage Works in their 
report state that, after deducting the interim dividend on the 

reference shares, the accounts show a loss for the year of 
P5896 18s. Under these circumstances, they do not recommend 
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1t cannot be said that founders and engineers have as yet felt 
much change in the conditicn of these branches of trade, but 
there are inquiries in the market, and there is a prospect of a fair 
foreign trade in machinery, which give hope of a better winter’s 
trade than had been anticipated. 

_ The coal trade is not as yet much affected by the improved tone 
in the iron trade, beyond the more hopeful feeling which it has 
given rise to in some quarters. All classes of round coal continue 
bad to sell, and the pits as a rule are not kept going more than 
about half time, whilst prices show no improvement, best Wigan 
Arley not averaging more than about 8s. to 8s. 6d. per ton at the 
pit ; common sorts, 6s. to 7s.; and Pemberton four-feet, 5s. 9d. to 
6s. 6d., whilst common round coal can be bought as low as 4s. 6d. 
to 5s. 3d. per ton. B meets with a very fair inquiry, but the 
limited quantity of slack now being produced generally meets 
with a ready sale at late rates. For burgy at the pit’s mouth the 
quoted prices are 3s. 9d. to 4s. 3d., for good slack 2s. 9d. to 3s. 3d., 
and for common ditto 2s. to 2s. 6d. per ton. 

An important series of experiments with a number of the 
various safety lamps at present in use in mines was made last 
week by Mr. Smethurst at the Garswood Hall Collieries, near 
Wigan. For the purpose of the experiments a wooden model of 
a colliery working had been constructed, into which gas was 
drawn direct from the mine, and forced through the model by 
means of air currents varying in velocity from 500 to 1000ft. per 
minute. Amongst the lamps tested—which was done by placing 
them when lighted into the model, and then forcing the gas upon 
them—were the Davy lamps of different sizes, the small and large 
Scotch lamps, the Jack lamp, the Stephenson and the Clanny 
lamps, but with none of these were the results thoroughly satis- 
factory, and some of them, especially the Scotch lamps, were so 
liable to ‘‘ fire ” in an explosive atmosphere, that they were very 
little better than open lights. The lamps which gave the best 
results were the Muesler, now used in the Belgian mines, an 
adaptation of the Clanny lamp to the Muesler principle, and a 
new lamp constructed by Mr. Smethurst, all of which gave a 
good light, gave warning of the presence of gas, and went out 
when the quantity of gas became dangerous. Experiments with 
coal dust were also made, which showed conclusively how 
dangerous an element this may become in the event of an explo- 
sion. 

A meeting of the shareholders of the Silkstone and Dodworth 
Coal and Iron Company was held on Tuesday at Manchester, and 
I understand it was decided to accept a proposition made by the 
vendors for the settlement of the dispute between themselves and 
the company by vesting about £21,000 of the mortgage debentures 
held by them in a trustee for the benefit of the Seepslealiieti pro 
rata, and also to cancel their fully paid up shares amounting to 
about £50,000. The meeting was then tpiamad until October 
to enable this settlement to be carried out. 

The hematite iron trade of North Lancashire and Cumberland 
shows further signs of improvement, and it is evident from present 
appearances that the remainder of the season will be compara- 
tively good, and that the ensuing winter will witness more indus- 
trial activity than for a few years past. The increased make of 


iron, brought about by the relighting of a few furnaces, has no- 
been sufficient to meet the demand, and stocks of iron have there 
fore been considerably reduced, with every prospect of being 





that any dividend should be paid upon the ordinary shares, but 
that the usual dividend be oad upon the secianans chase out of 


almost exclusively disposed of by the close of the shipping season. 
Large orders for both iron and steel are in hand on American 
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account, and a very good business is also being done with Baltic 
ports, and with other districts on the Continent. The makers of 
steel in the district are largely sold forward, but the value, both 
of iron and steel, is low, and not likely, under present circum- 
stances, to advance. Iron ore and coal are in increased consump- 
tion at late prices. Railway rolling stock has been freely ordered 
lately at low prices. In other departments of industry there is 
still a + want of orders. 

The Furness Iron and Steel Company, who have four furnaces 
at Askam in Furness, and who own several iron mines in the 
Furness district, have been compelled, by reason of their 
liabilities, to suspend payment. The works are being carried on 
by provisional liquidators, and it is thought if the company is 
wound up as is pro there will be no need to suspend opera- 
tions. The company have all their furnaces in blast, and have 
several large contracts to fulfil. 

The shareholders of the Whitehaven Shipbuilding Company 
have determined on voluntary liquidation, and it is probable the 
—— will at a future time re-commence operations on a new 

asis. 

The Cockermouth, Keswick, and Penrith Railway Company 
have paid no dividend this half-year, and several of the share- 
holders, being dissatisfied with the management, endeavoured at 
@ meeting on Saturday to reconstitute the directorate but without 
success, all the retiring directors being re-elected. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is a general improvement in the raw iron trade, chiefly 
caused by the drain upon stocks. Four new furnaces have been 
blown in, and these will be followed by others very soon. Iron 
is freely in demand for America, and the uirements of the 
Transatlantic markets are increasing so rapidly that orders are 
being given in advance. This must have the effect of “ firming” 
quotations. 

Iam glad to hear that arrangements are being made for re- 
opening the Stanhope Silkstone Collieries, now in liquidation. 
These collieries have formed items of interest in my letter for 
several weeks. They have been closed for over half a year, and 
300 men and boys have consequently been out of employment. I 
hear that the re-opening is owing to Mr. Haworth, of Liverpool, 
the former owner. The men and their families have had to 
depend upon the public during the stoppage. 
veral disputes are still pending at one or two district 
collieries, including the Sheffield Coal Company and the Carlton 
Main Colliery. Negotiations are poses with a view to a 
settlement. rkley Colliery is still closed. 

stated last week that a Canadian order for 15,000 tons of steel 
rails had been taken by Messrs. Brown, Bayley, and Dixon, 
Sheffield Steel and Iron Works. It appears that this contract is 
av ot of a large order which has been given out by the 
Cc ian Ministry, who have ap rtioned the larger part to dis- 
tricts further north than Sheffie a the Barrow Company securing 
30,000 tons, and a Worthington house 10,000. 

In aconversation with a leading Sheffield manufacturer—I think 
I might safely say the leading one—I was told that brisk trade 
with the United States might be confidently looked for in the 
spring. Had the weather been favourable, and the harvest given 
hope of being plentiful, the revival would have been this season. 
As it is, he thinks it is certain to come on an extensive scale 
on the opening of the year. This gentleman’s views are entitled 
to weight. He has himself an immense American business, 
and went over the different markets last year to see the real 
condition of affairs. He returned in a somewhat doletul mood, 
and you have already heard from me what his impressions were. 
Now, however, he is confident that the turn has come, and that 
the American manufacturers will be quite unable to meet the 
demand, as indeed has already been proved by recent orders. He 
expects that the reaction in favour of iron rails will extend. 
Some very strange stuff has of late years been sold as steel in the 
form of rails—the prices, indeed, rendering it impossible for 
trustworthy, honest, Bessemer steel to be made unless at a loss. 

Onthe American trade the prosperity of Sheffield greatly depends 
—in fact is at present mainly dependent. The Americans have had 
a good harvest, which is always followed by a better demand for 
goods of all kinds. The fall trade has opened earlier than usual, 
and with considerably more animation than was ex 
curious instance of “‘the divine law of compensation ” is shown 
by what is nowoccurring. The high tariff has a restrictive effect 
on our goods; but the duties are the same as they were in 1872, 
when our exports to America were soenormous. The revival of 

le in America, however, tells in this way—the workmen are 
already demanding higher wages and shorter hours. Then a 
rotective system increases the cost of production in the States. 
ese two considerations neutralise the effect of the high duties, 
and afford the English manufacturer his opportunity, if he and 
the workman—by keeping the productions good and cheap—are 
wise enough to take advantage of it. 

There is considerable activity in the tire mills; and some fair 
orders are to hand for plates, axles, and for iron for general pur- 

. In the crucible steel trade there is fuller employment in 
some of the older houses ; but improvement in this branch is not 
general. The same remark applies to the engineering trades ; 
one or two houses are busier, but others are much as they were. 
There can be no general activity in engineering establishments 
till the coal trade is brisker. 

The depression in the cotton and woollen industries greatly 
affects the supply of steel for Lancashire spindles. Three houses 
who were accustomed to make this an important speciality are 
doing nothing at all to speak of. 

Professor George Forbes has been making some practical 
experiments with his fire-damp indicator in the Pilley Mine. 
This instrument measures the quantity of fire-damp in the air by 
taking account of the fact that sound travels quickest in the 
lightest gases, and that fire-damp is lighter than air. Thus its 
indications depend upon the density of the air under examina- 


tion. 4 Ba ens ty been constructed for the same 
pu , but Professor Forbes’s possesses the peculiar property of 
not being affected by the height of the barometer. The instra- 


ment consists of three parts—a tuning fork, a resonant tube, and 
a striker. After sounding the tuning fork, the sound is almost 
inaudible, except when the resonator is of the proper length. The 
instrument can detect so small a quantity as 4 per cent. of fire- 


damp. 

I is seen the annual report of the Sheffield Forge and Rolling 
Mills Company, Limited, for the past twelve months. They 
report an a emcees in business during the year, but owing to 
“the somewhat ey losses in which the company has unfortu- 
nately been involve by recent local failures,” as well as the 
severe depression in trade, the gross profit of £4186 is reduced to 
a net profit of £209. 

At the ‘ny Works the members of the British Association 
saw rolled, on Tuesday, a plate intended for one of the turrets 


of H.M.S. Inflexible, now in course of construction. The 
plate is on the compound principle, patented by Mr. 
Alexander Wilson — Messrs. ilson, Cammell, and Co., 


Dronfield Steel Works. The visitors saw only the iron portion 
of it, the steel having to be added at a later stage. When drawn 
from the furnace it weighed about 28 tons—a reduction of about 
three tons having thus been effected by the thirty hours’ baking to 
which it hadbeen subjected. It was 21ft. long, 9ft. wide, and Yin. 
thick. The visitors were much interested in this work, as well as 
in the more picturesque Bessemer process, which, as seen at night. 
is simply asuperb pyrotechnicdisplay. In the west planing shop 
were to be seen test plates which had been sabiemel to Govern- 
ment experiments, the projectiles being smashed up in them. 
Fed were also curved plates intended for the fortifications at 





A large wy of the members also paid a visit to the Phoenix 
Bessemer Works—Messrs. Steel, Tozer, and Hampton—where 
they had a splendid opportunity of witnessing the Bessemer 
process by night. They also saw the working of the newly- 
completed machinery for the reversal of gear in the manufacture 
of rails. J have already explained how the production of rails is 
facilitated by making the machinery reversible. The process was 
first shown to me at the Dronfield Steel Works, near this town. 
Other visits were made to collienes, &c., which, no doubt, 
with the main points touched on in the mechanical and’ mathe- 
matical sections, will be dealt with by your special representative. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

As I stated last week, in all probability the pig iron trade of 
the Cleveland district has now entered upon a period of fluctua- 
tions. Possibly the result of those fluctuations will be a decided 
strengthening of the market; but it displays a very poor judg- 
ment to assume—as many have assumed—that a little improve- 
ment in prices means a revival of trade. Until the demand 
increases there can be no revival. Speculation may affect prices, 
but it can do nothing more. On Tuesday in last week the market 


was firm use of the sympathy which exists between it and 
the Gl w market. Last Tuesday it was easy for the same 
reason. esterday—Wednesday—No. 3 could be bought for 


33s. 9d., delivery in a month, while for immediate delivery the 
price was fully 3d. per ton lower. 

The announcement by the directors of Messrs. Bolckow, 
Vaughan, and Co., that they do not intend to declare a dividend 
this half-year has excited considerable surprise. A rumour to 
that effect was circulated a few weeks since, but it appeared to be 
generally discredited. An official circular has, however, now been 
issued, of which the following is a copy :—‘‘ Sir,—I am instructed 
by my directors to inform you that in consequence of the severe 
and prolonged depression in the coal, iron, and steel trades, and 
the interference with and stoppage of the Company’s works, 
owing to the miners’ strike in the county of Durham, the directors 
consider it inadvisable to pay an interim dividend for the half- 
ne? ending the 30th June last.” It is said, but I cannot vouch 

or the statement, that the loss owing to the Durham strike was 
£50,000. As all the furnaces were dam down, the loss must 
certainly have been very considerable. The directors do wisely 
not to declare a dividend if they have not made money during the 
half-year, but it is to be regretted that such a wet blanket should 
fall upon the trade at the very moment it requires all the help it 
can possibly get. 

The committee of inspection and trustee having charge of the 
estate of Messrs. Swan, Coates, and Co., in liquidation, have 
issued a circular to the creditors stating that they have a new 
settlement of the affairs of the company to propose. At the 
time of the liquidation it was arranged that Mr. J. G. Swan 
should pay £10,000 down, and dividends over a term of six years 
amounting to 10s. in the pound, after which heshould be deemed the 

urchaser of the estate. Owing, it is now stated, to depression 
in trade, that arrangement cannot be carried out. The £10,000 
has been paid, and one dividend of 2s. in the pound. It is now pro- 
posed that for a payment of 1s. 6d. in the pound the estate shall 
revert to Mr. Swan, the trustee remaining in charge until the 
trustee’s claims are satisfied. The amounts due to creditors holding 
security over portions of the estate have been satisfied or released. 
A further proposition is that Mr. Swan shall be granted his dis- 
charge on payment of an additional 1s. 6d. in the pound. It is said 
that the surplus assets of the estate now only show a dividend 
of 1s. 13d. in the pound. A meeting is to be held on Saturday for 
the purpose of considering this proposal. 

On tbe 9th prox. the valuable Tees-side works of Messrs. Hop- 
kins, Gilkes, and Co., in liquidation, are to be offered for sale by 
auction by Mr. C. Willman. They consist of four blast furnaces, 
80ft. high, and of modern construction; Danks’s rotary furnaces, 
and large rail and plate mills. If the transition from iron to 
steel manufacture is to take place, better works could scarcely be 
conceived unless expressly built for the purpose. 

On Tuesday the failure of Mr. James Anderson, of Middles- 
brough, iron merchant, trading as Hannay, Anderson, and Co., 
was announced. The liabilities are estimated at £2400, and the 
assets at £600. 

Messrs. Connal and Co.’s stock of Cleveland pig iron is slowly 
creeping up; it now amounts to 82,200 tons. 

On Thursday last Mr. David Dale sat at Darlington as 
arbitrator to hear the evidence adduced in favour of and against 
a reduction of 15 per cént. in the wages of high-priced men in 
plate mills. He reserved his award. On Saturday he will act as 
arbitrator on the question of a general reduction of 5 per cent. in 
the wages of ironworkers. 

The manufactured iron trade is very dull. Prices are easier, 
and it appears probable that when Mr. Waterhouse completes 
his returns for the quarter ended August that an average reduc- 
tion in selling prices will be apparent. 

At a meeting of the directors of Palmer’s Shipbuilding and 
Iron Company, Limited, held on Friday last at Jarrow, it was 
resolved to py a dividend of 3 per cent., and carry £2000 to the 
reserve fund. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow iron market has not been quite so strong as it was 
in the preceding week. Orders have fluctuated, and there has 
been considerable hesitation in doing business arising from 
different causes, chief of which is the uncertainty which exists as 
to whether the improved quotations can be maintained in present 
circumstances. e exports of pigs last week showed a consider- 
able reduction both on those of the preceding week and the corre- 
sponding week of last year. Very large deliveries are being made 
into store, there having, in the course of the past week, been 
3979 tons added to the stock in Messrs. Connal and Co.’s stores, 
which now aggregate 296,340 tons. There is no change in the 
numbers of furnaces in blast, which is 89 as compared with 96 for 
the same time last year. ¥ 

The warrant market was firm on Friday, and an advance of 
6d. per ton took place. Business was donein the morning at 43s. 
to 43s. 3d. cash, and 43s. 3d. to 43s. 6d. one month ; whilst in the 
afternoon the quotations were 43s. 3d. cash and 43s. 44d. seven- 
teen days. On Monday the market opened very strong, but it 
afterwards e Ww and again towards the close somewhat 
recovered. In the morning business opened at 43s. 7d. cash, but 
then after 43s. . was accepted, and from 43s. 9d. to 43s. 6d. 
one month was paid. The only quotations in the afternoon were 
43s. 3d. cash, and from 43s. 6d. to 43s. 44d. one month. The 
market was steady on Tuesday with business at 43s. to 43s. 3d. 
one month, and 42s. 11d. to 43s. 14d. cash. On Wednesday 
business was done at 43s. 1d. cash to 43s. 3d. one month ; to-day 
—Thursday—the market was firm, and business was done from 
43s. 1d. to 43s. 34d. cash, and 43s. 2d. to 43s. 44d. one month. 

The demand for makers’ iron is fair, and the prices are steady, 
with little alteration this week. The quotations are as follows: 
—G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 44s.; No. 
3, 42s.; Gartsherrie, No. 1, 47s.; No. 3, 44s. ; Coltness, No. 1, 
53s.; No. 3, 44s.; Summerlee, No. 1, 46s.; No, 3, 43s.; Langloan, 
No. 1, 50s.; No. 3, 43s.; Carnbroe, No. 1, 45s. 6d.; No. 3, 43s.; 
Monkland, No. 1, 44s.; No. 3, 42s. 6d.; Clyde, No. 1, 45s. 6d.; 
No. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, 44s.; No. 3, 
42s, 6d.; Calder, at Port Dundas, No. 1, 47s.; No. 3, 43s.; Glen- 

ock, at Ardrossan, No. 1, 45s. 6d.; No. 3, 43s.; Eglinton, 

o. 1, 448.; No. 3, 43s.; Dalmellington, No. 1, 43s. 6d.; No. 3, 
42s.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
-g 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 48s.; 

o. 3, 44s. 





There is a rather improved demand for some kinds of manu- 
factured iron, the prices of which are in certain cases better. 

The shipments of iron manufactures from the Clyde last week 
embraced £3762 worth of iron rails for New York, £650 railwa: 
sleepers for Valentia, £6000 worth of machinery, of wae 
£3600 was sugar-crushing for Trinidad, and £1200 for Demerara ; 
£8500 castings, of which £6230 were pipes for Rio de Janeiro, 
£600 for Demerara, and £600 for Singapore ; £5000 miscellaneous 
goods, of which £2300 went to Singapore and £950 to France ; 
and £7100 sewing machines, principally for France. 

Principally on account of speculative buying in anticipation of 
a permanent rise in prices, the coal market has been somewhat 
more animated than usual, and in certain cases quotations have 
risen 3d. to 1s. per ton. It is stated that shipping orders have 
recently been sent to English coal ports, but still the forei 
shipments from Glasgow are comparatively extensive. In the 
eastern mining counties the export demand for coals is good, and 
there is also a decidedly firmer tone in the home market, but 
prices remain without alteration. 

The agitation among the miners for an advance of wages con- 
tinues. In a number of instances the employers have agreed to 
return to the men the amount of the last reduction, but with 
this they appear to be generally dissatisfied, and ask 1s. per day 
more. The advance, in so far as already received, amounts to 
from 4d. to 6d. per day, and the men are pretty generally 
restricting the output of coal. At Dalziel the miners are on 
strike demanding 1s. 6d. per day more than they have recently 
been paid. At a meeting held in Hamilton it has been resolved 
to withdraw the men from the Greenfield Colliery in that district 
and also from Mr. Macandrew’s colliery in the Motherwell dis- 
trict, in order, as was stated, to break up the employers’ 
“ring.” A conference of delegates from the several 
districts in union was held in Glasgow on Tuesday 
under the presidency of Mr. Gillespie, of Stirling. Mr. Mac- 
donald, MP. addressed the meeting, arguing that if the move- 
ment for restricting the output were properly conducted, it was 
bound to succeed in improving the condition of the miners, In 
order to its success, however, he declared that it was necessary 
the action taken should be general. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE tin-plate trade seems to be getting into a better condition. 
I hear that Treforest Works are well secured for the next three 
months with orders, and at the Vernon Works, where a dispute 
has existed for some little time, a favourable turn has taken place, 
and the manager has made an arrangement with the men for 
working off 35 to 40 boxes daily. 

At Swansea the tin works are active, and the steel trade is in a 
much better state. A fair amount of business is now done there, 
and the coal trade at the port maintains the hopeful character it 
has assumed for the last week or two. 

The iron trade on the hills—namely, Monmouthshire and in 
Glamorgan—continues to look up, and makers hold a better 

uantity and class of orders than they have had for some time. 

owlais is now well stocked with orders for iron rails, and when 
the arrangements are completed for tin-plate and tires, we may 
expect more promising vitality there than at any other place in 
Wales. I hear that skilled labour is now in urgent demand—one 
of the best signs I have had to record for some time. 

The quantity of rails exported during the week was small, one 
cargo Z a little over 1000 tons of iron railsfrom Newport being the 
largest consignment made. Cardiff figured exceedingly low, 
having only sent off four tons. 

Reverting again to the tin-plate trade, an unpleasant rumour 
has just reached me from Llanelly, to the effect that the majority 
of the men from four of the principal works have fully decided 
not to submit to the reduction but will strike this week. The 
roller men, who have not had notice of a reduction, have decided to 
contribute 5s. per week to the men on strike; but I imagine that 
the works in question, which are Dafen, Thorfa, Oldcastle, and 
Spetly, will not allow this. I fear if the strike is carried out 
there will be no alternative but to close the works. 


Large imports of foreign ore and pitwood continue to arrive, 
although stocks in hand at each of the ports are very large. The 
export of coal from Wales last week was again large—over 
118,000 tons—-the only falling off to any extent being at Newport. 
Still even there little cause for pean fs: exists, the house coal 
collieries which principally use that port being tolerably well 
occupied. One great cause for confidence exists in the regular 
working of the men, and now that trade has been restored to a 
great extentafter the last most injudicious strike, it istobe hoped 
that for the next few months at least we shall see no falling off. 
Cardiff alone sent away seaboard over 90,000 tons last week, and 
the books at the principal offices are well filled. 








Motter’s “ AupHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—{Apvr.] 
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VISITS IN THE PROVINCES. 


INCHICORE WORKS, GREAT SOUTHERN AND 
WESTERN RAILWAY. 

In a recent impression we described a féte held at the 
Inchicore Works of the Great Southern and Western 
Railway, to celebrate the completion of the one hun- 
dredth locomotive built there y Mr. McDonnell. We 
now propose to give some information acquired during 
our visit, not only concerning these works, but the 
engines built there. We believe that this informa- 
tion will be found interesting and useful in many 
ways, because the works are in themselves very com- 
plete; the rolling stock is for the purpose to be 
served exceedingly well designed ; the railway is the 
most important in Ireland, and pays a fair dividend ; 
the working conditions resemble in many respects those 
that obtain in our colonies. All these points being con- 
sidered, it will, we think, be admitted that the Inchicore 
Works and their operations may be worth more consi- 
deration than establishments of far greater magnitude, | 
and employing many more men, but presenting nothing | 
in any way abnormal, nothing in the matter of practice | 
which could be taken as likely to be specially useful to | 
young engineers seeking in the colonies that fame and 
fortune which it is so difficult to win here. 











CREOSOTE TA 
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ACON SHOP 


to King’s Bridge at the rateof 1 in85. Ticketsaretaken | is supported on timbers in a pit, so that the driv- 
at Inchicore, and for many years the engine was detached | ing axle is just level with the rolls, to which it is 
there, and the trains ran down to the terminus by | coupled direct in the usual way by a tumbling box. 


their own gravity. ‘ 
made with a goods line running down tothe North Wall 


—a quay alongside which steamers frum all parts of the | 


world lie to load and unload. Since this branch was 


opened it was deemed unsafe to permit trains to pass | 


vver the junction under the influence of gravity 
alone, and the engines now go down to the terminus 
with the trains. ‘The relations between King’s Bridge 
and Inchicore are curiously like those existing between 


Euston and Chalk Farm. Until recently a bank engine | 


always helped trains up from King’s Bridge terminus to 


Inchicore, but the use of this engine has been abandoned, | 


and trains of fourteen coaches, fully loaded, are readily 


taken up the bank by engines, unaided, of the types we | 
illustrate. The heaviest loads taken by the goods engines | 


consist of trains of sixty loaded wagons. Once a goods 
engine broke down, and a following goods engine took on 
its own and the disabled train twelve miles—the com- 
bined train contained eighty-three wagons. The heaviest 
gradient was 1 in 325 up. As to the performance of 
the passenger engines, the American mail was recently 
run from Dublin to Queenstown—177$ miles—in 4 hours 
4 min., including thirty-one minutes’ delay. 
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GROUND PLAN OF THE INCHICORE WC RKS 





Not long since a junction was | Th 


e mill, which was copied from one at Crewe, is 
very efficient, and does good work. It was started in 
January, 1877, and men had to be taught to use it by one 
of the foremen, who was specially sent to Crewe for a 
few days to learn all he could in the time concerning the 
rolling of iron. Mr. McDonnell has now an efficient staff 


_of rollers, who, two years and a-half since, had never 
| seen a piece of iron rolled. The heating is done in two 


Siemens furnaces. The first was started in January 
1874, and the second in January, 1877. Peat was use 
for a long time, but coal is now cheaper than peat, and 
the latter is not used. Since January, 1874, there have 
been 639 tons of finished forgings made from scrap iron, 
at an average cost of £20 17s. 7d. per ton, the present 
= being £14 10s. 10d.; and since January, 1877, there 
ave been 537 tons of iron rolled from the best scrap, at 
an average price of £8 17s. 11d. per ton, the present price 
being £7 17s. 6d. a ton. : 

The general arrangement of the Inchicore Works is so 
clearly shown in the plan, that detailed description is 
not necessary, nor would it prove very interesting. Our 
readers are, no doubt, familiar with the general Gans 
of establishments in which locomotive engines are built ; 
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PASSENGER ENGINE, 1848—MESSRS. SHARP BROTHERS AND CO., MANCHESTER, ENGINEERS 


Like most other establishments of the kind, the 
Inchicore Works began very modestly. It is not 
necessary that we should go deeply into their his- 
tory. The first portion of the Great Southern and | 
Western Railway was opened for traffic on the 4th of 
August, 1846. This should probably be taken as the 
date of starting the Inchicore Works. The first loco- 
motive engineer was Mr. John Dewrance, and he was 
succeeded by Mr. George Millar. The first pay-sheet is | 
dated April 24th, 1846. There were thirty-nine men, of 
whom two were drivers, and they are marked as working 
for the contractors. The amount of this pay-sheet was 
£83 12s. 9d. Of these men, five were fitters and five 
boilersmiths. The fitters were paid 5s. 4d. a day, and 
the engine-drivers 7s. a day. There were two foremen— 
William Fairbairn and John Holmes. The pay-sheet for 
the fortnight ending 5th Nov., 1847, has 251 men; the 
amount was £508 15s. 6$d. The number of the chief 


— as compared with the present time was as fol- 
ows :— 











Nov., 1847. | Aug., 1879. 

Fitters... 25 71 
Apprentices 1 88 

urners.., 6 25 
Machinemen_... 4 38 
Boilermakers... 3 25 
Smiths pat aE 10 36 
Enginemen  ... ..._... 19 96 
Train miles per fortnight 12,60 100,000 





The Inchicore Works are situated about one mile from | 
King’s Bridge terminus. They lie wholly on the down | 
side of the line, which falls the whole way from Inchicore | 


The Inchicore Works are not without some claims to 
architectural effect. 
limestone, and are castellated, substantial, and effective. We 
give above a ground plan, showing their general arrange- 
ment. So far as we can ascertain £236,208 was expended 
on workshops, &c., and by farthe larger portion of this sum 
at Inchicore ; but the total we have given includes the 
cost of running sheds at out stations; the water supply 
of the whole line; the carriage and wagon works; saw 
mills ; gasworks; machinery; andcottages. The machinery 
for the locomotive, carriage and wagon shops has cost 
£27,889. Additions have 
time to time, and every endeavour has been made by 
Mr. McDonnell to tm, them self-sufficing as far as 


| 


They are built throughout of blue | 
| of machines and tools. 


en made to the works from | 


and it would be impossible to say anythin 


concerning 
such matters which would not read like a 


catalogue 
There are certain features about 
the management of the establishment, and two or three 
exceptional tools used, and about these something may be 
said, we think, with advantage. 

We have on a former occasion explained that Mr. 
McDonnell has been able to build locomotives for much 
less money than they could be obtained for in England. 
To do this, system has been required ; engines cannot be 
built economically in a haphazard way. ‘The system 
adopted by Mr. McDonnell is simple. We shall speak 
presently of the engines built at Inchicore. It will 
suffice now to say that they are of different classes. 


possible. That is to say, everything that can be made at | When engines are wanted four of a class are put in hand 
them with economy is made, and as little as possible is | at one time. All the quantities have been very carefully 


imported from England. Thus at Inchicore are cut and | taken out, and are 
creosoted all the sleepers used on the railway and its required for the boiler. 
branches ; all the timber used is converted at the Inchi- | made or bought is sent to store, and charged 


core saw mills. The gas is made both for the works and 
for the King’s Bridge terminus. At Inchicore are also 
made all the carriage, guards’, signal, and other lamps, 
tables, luggage barrow 


are done for the traffic 
line. 


in Ireland. It is a 14in. bar mill, used for working up 
the scrap made at the works. 





and the hundred-and-one | cost of such articles is credited to store. 
things required on a rai ~~. In addition, all repairs | foreman’s vouchers and the 
epa 


At Inchicore is the only iron rolling mill | balancing the books that nine sets of big end b 


The rolls are driven direct | 


by an old Bury locomotive, with 16in. cylinders and 24in. | 


stroke, two ve 
being substitu 


heavy fly-wheels, 7ft. in diameter what had become of the said brasses. This 
for the driving wheels. The engine | carried out to the smallest detail, such as lubricators, 


nown to the number of rivets 
Everything required, as it is 
at the 
proper price to stock. As the foremen of the different 
epartments want component parts, they draw them 
from the store, giving vouchers for their receipt, and — 
e 
store books must 


rtment, and stores are | balance; if not, the foreman must account for the 
there kept for, and thence supplied to, the whole deficiency. 


Thus, for example, if it were found in 
Tasses 

been taken from stock, it would at once be evident that 
the foreman of the erecting shop had had one set of 
brasses too many, and he would then have to explain 
system is 
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and it is found to work very much better than if the items | 


were charged directly to the engine without going me 
the store we at all. Again, piecework is very largely 
eee. and with the best results. In the getting up 
of his engines, moreover, while the utmost care is taken 
to make the workmanship perfect, too much money is not 
spent in securing extreme pone of finish. By makin, 

many parts all alike at the same time, and by carefu 


attention to prevent waste either of time or materials, | 


it has become, as we have said, possible to build engines 
at exceedingly moderate prices at Inchicore. 
In the shops we found, at the time of our visit, two or 


three tools which, we believe, are little known in this | 
country. The most remarkable, perhaps, is a machine | 
tool used for finishing the surface of the American | 
rtion of | 


“white wood” boards with which the upper 
the interiors of the first-class carriages are finished. The 
tool does to the board precisely what a cabinetmaker 
does with a scraping iron, only much better. It consists 
of a set of eight rollers, four above and four below, 
between which the board to be faced is passed. In its 
progress through the rollers its lower surface is drawu 
over a scraping tool. This consists of a bar of steel about 
3in. deep, in. thick, and 3ft.long. The edge of this bar 
is ground off like a chisel, and it is over this chisel-edge 
that the board is forced ; but a chisel scraper would not 
produce the required effect. The chisel is sharpened in 
a peculiar tool with two small rotating emery wheels. 
After it has been brought to a keen edge, a carriage 
holding a specially shaped piece of hard steel is drawn 
along it, and the edge of the steel-cutter is “turned.” 


one half the die, the other is placed on the anvil, and in 
| this way at one blow a carriage hook, for example, is 
turned out nearly complete. Indeed, only a little fin of 
metal squeezed out between the dies is left to be removed. 
This system of stamping is now extensively employed in 
this country, but it has received a development at Inchi- 
core which is comparatively novel. We allude to the 
ym of “dab” welding. Thus, for example, in making 
the iron work for wagons, it is necessary that certain 
studs or stops should fixed on some straps. 
Heretofore this was done by the smith bya separate 
operation; now, however, the piece to be dabbed on is 
heated to welding heat and dropped into a suitable 
recess in the die. The strap also, while hot, is placed 
above it, down comes the hammer, and at one blow the 
whole is shaped and welded up. The method of working 
is applied to comparatively complex forms, and with the 
greatest success. Buffer heads are all stamped out on the 
end of the rod from a suitable knob. The details of the 
forge and smithy are very complete, and the work done is 
excellent, and reflects much credit on the foreman of the 
department and all concerned. 

All the lamps used throughout the line are made and 
repaired at the works, suitable tin shearing and cutting 
and seaming tools being provided. The soldering bits 
are all heated by Bunsen burners, over each burner a 
round fire tile being placed to beat the heat down on 
the irons. These little furnaces were designed and made 
at the works, and are the simplest and best tinsmiths’ 
furnaces we have seen. As an example of the saving 
effected, it may be stated that lamps which cost when 








say something of the engines turned out at the works and 
under the system which we have so briefly described. 
The original stock of “a were twenty single-wheeled 
passenger engines, made by Sharp Bros. and Co., which 
cost £39,243, and twenty single-wheeled passenger engines 
and ten four-wheel coupled goods engines made by 
Messrs. Bury, Curtis, and Kennedy, which cost £59,417, 
There were afterwards added to these two four-wheel 
coupled goods engines, by Messrs. Grendon and Co., of 
Drogheda ; four four-wheel coupled goods engines, by 
Messrs. Rothwell and Co.; and three by Fairbairn. 
During the last twelve years Messrs. Beyer and Peacock 
have supplied ten, and Messrs. Sharp, Stewart and Co, 
six six-wheel coupled goodsengines; while ten tank engines, 
built by Messrs. Neilson and Co., were taken up by the 
Cork, Queenstone, and Youghal line. The rest of the 
engines were built at the Inchicore Works. The total 
first cost of the engines charged to capital is £326,587 10s. 
the capital stock being 144 engines. There really are 152 
engines, eight numbers being in duplicate. Of the ninety- 
nine engines which was the bag 27 stock twelve years 
ago, eighty-four have been re-built at the expense of 
revenue. The total number of engines built in the 
Inchicore shops is 146, of which three are steam carriages, 
In the half year ending June 30th, 1848, the locomotive 
expenses amounted to £12,842 lls. 4d., and the train 
mileage was 214,484 miles, which gives 14°38d. a train 
mile. The expenditure p Bin the half year ending 
June 30th, 1879, was £43,775 10s. lld., and the train 
mileage 1,285,009 miles, the expenditure being 8°17d. per 








train mile. This is a large difference when it is con- 
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STANDARD ENGINES, GREAT SOUTHERN AND WESTERN RAILWAY. 


The turning is so small that it can scarcely be seen with- 
out a magnifying glass ; but it is the turned part of the 
edge which does the work. It takes off the wood to be 
faced, a shaving about as thick as this paper, the full width 
and length of the board, and the board is left dead 
true. We are somewhat surprised that the shaving, if 
so it may be called, is not turned to account for covering 
walls instead of paper. It would no doubt be possible in 
this way to produce effects in house decoration never yet 
dreamed of and at a very moderate cost. We commend the 
idea to ourreaders. The machine, or rather, the machines 
—for without the sharpening and “ turning” machine the 
wood-scraperis useless—were supplied by Messrs. Richards 
and Atkinson, of Manchester. In the fitting shop isa 
very fine drilling machine of rather unusual form and 
construction. It was made by Messrs. Bement, the 
celebrated American tool makers, and is certainly the 
handiest tool of the kind we have seen. It is worth 
notice that all the drills used in the works have the same 
head, worked to a taper of 1 in 24, and made to fit the 
socket in the boring bar. The result is that “ wabbling” 
drills are never seen, and a labourer can make no mistake. 
In the carriage-building shops is a tenoning machine, by 
Richards and Atkinson, in which the table on which the 
wood to be tenoned is secured, is carried in V slides, in 
the bottom of which are rollers, so arranged that nearly 
the whole of the weight of the table is carried by them, 
and the table moves almost without friction. It imparts 
to the hand much the same sensation as {though it—the 
table—floated on water. Barrow’s screwing machines 
are employed, and cut a perfect thread on the largest 
bolts at one operation. This reduces cost. 

In the forges extensive use is made of the process of 
stamping under the steamhammer. The hammer carries 


| bought 63s., are made at the works for 43s. The cost of 
the special plant required to make them was just £75, 
and on the very first lot of lamps turned out a saving of 
£100 was effected, from which it will be seen that the 
machinery very soon paid for itself. 

At one end of the works, and not shown in our plan, 
is a square of houses admirably built and well Fept 
These h 


about 5s. a week. Only deserving hands can obtain one 
of these houses, and there is keen competition whenever 
one is vacant. 
such as allotment ground, the grass of a cow at a 
low price, and so on. At one side of the square 
is a fine dining hall and reading room. This institution 
is practically self-supporting. A good man cook is 
kept, and we do not exaggerate when we say that an excel- 
lent meat dinner with vegetables and bread is supplied 
for 5d.; a limited quantity of beer is sold, and every 
possible inducement is supplied to keep the working 
man out of the public-house. The success of this under- 
taking is remarkable, and is no doubt due in great 
measure to the untiring efforts of Mr. McDonnell, who 
works on the system which we have ere now advocated 
in these pages, and treats his men as if they were some- 
thing more than machines. It must be admitted that, on 
the other hand, he has good material to work on. We 
have seldom seen a finer lot of men, or men more 
orderly and civil. They are very far removed indeed 
from the “’eave ’arf a brick at ’im” type, which is but too 
often met with in our own manufacturing districts, and the 
absence of foul language, when the men are going to or 
| leaving the shops, is especially noteworthy. 

So much said about the works; it is time we should 





ouses are the company’s property and are let to | 
the men, the rent of a good house being, we believe, | 


Certain privileges go with the house, | 


| sidered that in 1848 the engines were all new. It ma 
| be said that the original engines have all disappeared wit 
| the exception of two or three. Three Bury engines are 
| used in the works for driving machinery. Oneengine, built 
| in 1848, by Messrs. Sharp Brothers and Co., still in running 
order we illustrate at page 177. There is alsoa Bury engine 
used for shunting work at Inchicore. All the engines on 
the line with these exceptions may be divided into three 
principal classes. Their general proportions are shown 
| in the accompanying diagram, while the table gives their 
| dimensions minutely enough for our present purpose. 
Bogies are fitted to some of the engines in three dif- 
| ferent ways, but the dimensions remain unaltered. 
Thus the bogie put under the end of the six-coupled 
is identical with that of the four-coupled engine. We give 
at pages 180 and 184 four examples of Mr. McDonnell’s 
engines, and we can speak in very high terms of No. 64, 
a trip of eighty-four miles on the foot-plate demonstratin 
that the engine runs easy, keeps steam admirably, an 
carries her water unusually well. There was not a trace 
of priming even with a full glass. The work got out of 
these engines is so great that we question if it is exceeded 
on any line in Great Britain. The figures in the table on 
the next page may be regarded as taken almost at ran- 
dom, and represent very fairly indeed the average 
distances run without repairs. 
It may be urged that the agents and loads of these 
engines are comparatively small. But this is not true. 
|The American mails, for example, are run at about the 
| same speed as the Irish mail, and a run of eighty miles 
|is made without stopping. Again, it must not be for- 
| gotten that no accurate comparison can be drawn between 
the permanent way of the Great Southern and Western 
ilway and such as that to be found on our own great 
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‘os, The original track consisted of a rail, the 
oe hy we believe, ever rolled, 90 lb, to the yard, laid 
on cross sleepers, and without chairs or fish-plates. The 
original rails are still down on great part of the line ; and 
it used to be afortunatecircumstanceif an engine made the 
run from Dublin to Corkand back without breaking a spring. 
Indeed, although many miles have been relaid more in 
accordance with modern ideas, each engine still carries a 
spare leading spring to be prepared for the worst, and 
when we say that these springs have each twenty $in. 
leaves in them some faint idea of the character of the 
road may be obtained. Certain very peculiar features 
about the wear and tear and the nature of the failure of 
the permanent way of the Great Southern and Western 
Railway we may speak of at another time ; space precludes 
us from dealing now with the subject as it deserves. 


Mileage of certain Engines since Lepairs. 





Engine. Passenger engines, Miles. 
2... .. To first repair, July, 1879 ... ... ae 
c  wraetpe” = reese 
a , oe we vee 80,135)" 
33 .. To date, since last re Bas! ota SOD 
a To date, first repair, Feb., 1878... 72,827 
+ ee ” » June, 1879... 115,691 
64 .. 9 9 Oct., 1877 ... or end 
65 .. To first general repair, July, 1878, 102,824 
* Has not yet been repaired. 
Engine. Goods engine (6-wheels coupled), Miles. 
109 ... .. Nowin shop, firstrepair ... ... 55,4854 
17 eine etartakie ee 69,0978 
11D 2.0 ont ” ” seek | abe 67,262 
i eee ys 9 vos see 59,2864 
THD ok oe rs s wee ove 64,5558 
190 wc ss ” ” niet cba 61,507 
178 oie tem See o s+ 62,6194 


The reason why Mr. McDonnell’s engines give such an 
admirable mileage, apparently arises from two principal 
causes ; one is that owing to the width of the gauge, 5ft. 
3in., all the bearings are long and the machinery is not 
cramped. Another is, no doubt, the use of unusually 
hard wearing surfaces. The process of case-hardening 
is carried out at Inchicore in a somewhat unusual way. 
Charcoal, obtained from leather, is the hardening agent; 
and pins, &c., to be hardened are exposed for a shorter 
time than usual, while the heat is much higher than the 
somewhat dull red habitually employed. Again, all 
engine tires are of crucible steel, and so hard that the, 
can hardly be turned. Bessemer tires Mr. McDonnell 
has found to be quite out of place on his engines, being 
far too soft. 


Leading Dimensions of Standard Engines. 























—_——_——_ en amet es a 
| 
| Express 5ft. Sin. 
| “aiee. Goods. passenger. 
| ft. in. _ | ft. in 
Diameter of cylinders ... | 017 (/17in. & 18in.| 0 16 
Giecke: is Bb pte. oe, se OD 0 24 0 20 
Centre to centre of cylinders... 2 64 2 2 64 
Diameter of driving wheels... 6 6 5 1 5 8 
Distance between leading and 
driving wheels ... ... «.| 7 0 7 3 6 0 
Distance between driving and 
trailing wheels .. ... ...| 7 9 8 3 711 
Length of barrel of boiler .... 9 7 9 10 9 4 
Diameter of boiler... ...  .. 40 40 3 10 
Thickness of boiler plate 0 0% 0 04 0 7 
Length of fire-box casing 56 1 5 1 4 7 
Width of fire-box casing 4 6 4 6 4 6 
ngth Foe 4 6} 4 6} 4 6} 
Firebox Wi - sg 4 ll : = . = 
ny eee 
Thickness of copper plates... 0 of 0 of 0 Of 
Distance between frames...) 4 7 47 47 
Number of tubes ... ..  ... 185 185 175 
Diameter of tubes... ... ...,  Ljin. jin. 1jin. 
Heating surface :— ft. sq. ft. sq. ft. 
Tubes Paps Gem ? 856 770 
pe ee eee 96 1014 89 
si ae ee ee 931 9574 859 
Total fire-grate area ... 174 174 16 
Weight :— Tons ct. ig cy ewt. qr./Tons c. qr. 
Leading wheels ... ... ...| 916 ll 6 0 818 3 
Driving wheels ... ... ...|10 1 2; 10 8 3 951 
Trailing wheels ... | 10 40) 810 0 818 3 
eee | 900 2) 30 4 8 7 2 3 








Here we bring our account of the Inchicore Works, 
and what we saw there at the time of our visit, to a 
conclusion. More might have been said had space been 
available. From beginning to end we found the evidence 
of prosperity; at every side we witnessed the result of 
good and careful management, and strict attention on 
the part of the heads of the establishment to matters of 
detail Mr. McDonnell is fortunate in serving 
directors who understand that true economy does not 
consist in parsimony, but in spending what must be 
spent to the best advantage. Tool ny and rolling 
stock are all perfectly efficient ; and when the work of 
relaying the line with new rails has been completed, it 
will be difficult indeed to say where further improvement 
can be effected in the railway as a whole. 








IMPROVEMENTS IN OCEAN STEAMSHIPS.—The Gallia, the last 
constructed and most improved of the Cunard line of steamshi 
is 450ft. long, 44ft. broad and 36ft. deep; her tonnage is 
and her engines work up to 3500-horse power. The Britannia 
which fw 5 this line famous in 1840 was 1139 tons burden 
207ft. in length, 34ft.2in. in breadth and 22ft. 4in. in depth, 
while the nominal horse-power of her engines was 425, and her 
furnaces consumed double as much fuel to {propel her through 
the water at nine knots an hour as those of the Gallia require 
to propel her at the rate of sixteen knots. In fact, the boats 
which used to be admired in the infancy of steam navigation are 
now regarded as very small and antiquated crafts. e poorest 
emigrant who now crosses the Atlantic enjoys comforts on shi 
board which the wealthiest traveller could not command a 


century ago, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE DEPHOSPHORISATION OF CAST IRON. 

Sir,—As a great deal of attention has been recently directed in 
the scientific journals by eminent authorities to the dephosphorisa- 
tion of cast iron —— oxidising processes of Krupp, Bell, and 
Thomas, it may of interest to compare these results with 
those of the fluorine process. 

It is stated that in Bell’s and Krupp’s processes 70 to 80 per 
cent. of the phosphorus is elimiaa with the silicon which 
occurs before pmo nisation begins, and that when decarbonisa- 
tion takes place the aay gp returns from the slag to the 
metal, so that in order to be of use, the slag must be separated 
from the metal before decarbonisation ins. In Thomas’s pro- 
cess the phosphorus, after being partially eliminated into the 
slag, returns again to the metal by the time the carbon is reduced 
to 14 per cent., to be again eliminated by blowing after the 
carbon is removed. . 

In the fluorine process—which consists in the use of fluorspar 
mixed with iron ore placed under a bath of cast iron on the sole 
of a reverberatory furnace, with suitable molten iron of the 
proper temperature—the silicon and about three-fourths of the 
phosphorus are removed in the form of vapour in. about five 
minutes from time of charging, and the graphite is converted to 
combined carbon; after this period decarbonisation takes place 
at the rate of nearly one-tenth per cent. per minute as long as the 
metal remains liquid, with progressive diminution of the phos- 
phorus, so that by the time the carbon is reduced to 14 per cent. 
the phosphorus has reached the minimum, and remains thus until 
the metal becomes malleable iron. In this process grey forge 
pig iron has given better results as to quality and economy than 
with higher carbonised irons, which enables its use to produce 
steel for cost of labour, fuel, and reagents for about the cost of 
the higher grades of pig iron. It is a peculiarity of this process 
that manganese may be alloyed with the metal by mixing the 
oxide of manganese with the fluorspar and iron ore used for the 
purification ; as much as half of one per cent. of manganese has 
thus been alloyed with steel containing one per cent. of carbon. 
Bar iron melted in crucibles with charcoal and manganese is 
not alloyed with manganese, as will be seen by the analysis 
herewith. 

The following results were obtained from Scotch pig iron in 
trials at the Blochairn Ironworks in Glasgow, under the super- 
vision of Mr. St. John Vincent Day, in 1872, in an ordinary boil- 
ing puddling furnace. bour was not permitted until the iron 
h me malleable, it was then removed from the bottom, 
balled, and shingled. Ladle samples were taken from the fur- 
nace at intervals during the trial. Analyses by the late Dr. 
Henry M. Noad and Mr. E. Riley, F.C.S., of the pig iron, ladle 
samples, bar iron, and cast steel made from the bar iron by 
es it in crucibles with charcoal and manganese, are as 

ollows :— 

















agi ati alata? 
P=] 5 a | £ ° 
Chemist. £22 23 |s/\4 | a|¢ 
ee ee ee ee 
per ent. per cnt.| } o£ | a 
| 
E. Riley.. Pig No. 4 forge .. 2°419 | ‘501 | 1348! +231, -896| *546 
Ditto ..\Firstsample.. .. none. 2°38 “Ol “04 “08 | trace. 
Dr. Noad |Second sample, 
taken ten min. 
later .. .. ..| mone. | i°58 | °09 | °05 04 | trace. 
Ditto ..|Bar iron (fine | | 
grain).. .. ..| none, 81 | 05 | °02 | *05 | trace, 
Ditto ..'Caststeel .. ..) none. | 109 jnone.| “Wl | “04 | none 








Su uently at Messrs. Hopkins, Gilkes, and Co.’s works at 
Middlesbrough, Linthorpe grey forge pig was treated, and ladle 
sample taken during the process, the carbon was 1°80 per cent., 
and the phosphorus ‘02 per cent. 

Experience with the process shows that the conditions under 
which these trials were made were the most favourable for the 
process, namely, the bottoms of the furnaces were cool before 
charging the mixture, and the furnaces were kept as hot as possi- 
ble pom be the reactions of the process. In order to secure these 
conditions in one furnace to produce cast steel, which may be 

ured from it, it is necessary to use movable hearths lined with 
ime ; the direct-acting German gas furnace has been improved 
to give the proper conditions for this purpose, and will become 
the subject of a further communication. FLUORINE. 

New York, Aug. 19th, 


THE TEMPERATURE OF ESCAPING STEAM. 

po lg may, perhaps, consider it worth while to put upon 
record the following note of an experiment on steam escaping 
freely into the atmosphere :— 7 : 

A thin meta’ tube a5 was connected at a with a steam boiler; 
through the end } a thermometer was fixed in the axis of the 
tube; numerous holes, of an ag; te area greater than the 
passage through the cock a, were drilled in the metal surrounding 
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the thermometer; a Bourdon pressure gauge was attached to the 
tube at right angles, as shown. On opening the cock a, the 
steam rushed violently through the perforations; the pressure 
gauge remained at zero, but the thermometer rose to the temper- 
ature of steam at 15 1b. pressure. It would appear that the 
steam, while rushing freely through the tube, has in reality lost 
its pressure—that is, the tendency to push asunder the sides of its 
containing vessel, as shown by the gauge remaining stationary ; 
but at the same time the thermometer indicates a temperature 
corresponding to a considerable pressure. The freedom of the 
steam to escape has not, as it seems, diminished the velocity with 
which the cles strike the thermometer; only the direction in 
which the blows are dealt has been determined; there is no return 





stroke, and consequently, instead of cubic pressure in all direc- 
tions, the steam presses still, perhaps with the same velsemence, 
but only as a free projectile presses, é.e., only upon those bodies 
a = so placed as to change the velocity or the direction of 
its flight. 

_ The experiment was devised in connection with an investiga- 
tion on safety valves, and appears to point out why the steam, 
rushing out from under an ordinary safety valve, loses so soon 
the power of lifting the valve; and at the same time it tells us 
that if we wish the steam to continue to push up the valve, so as 
to give a maximum opening of escape, we must treat it not as an 
elastic fluid, but as a stream of projectiles, ‘Ropert GILL. 

Delia, Sicily, August 22nd. 





WATER PRESSURE REDUCING VALVES, 

Srr,—In reply to Mr. Alley’s letter of the 20th August, in 
which he states that my valve is “briefly and somewhat inade- 
quately described in a specification relating to other matters,” I 
may simply state that the description given of my valve is quite 
sufficient to establish its identity with the later production of Mr. 
Foulis. D. Bruce PEEBLES, 

Edinburgh, September 2nd. 





THE COLLISION ON THE -THAMES, 

Sir,—Commenting on your article on the above, and your 
strong advocacy of increased strength in the structural arrange- 
ments of river steamers, will you kindly allow me to place before 
you the question as to a vessel’s floatation in the event of collision 
or injury from other causes, and the holds or ordinary hold spaces 
becoming filled with water? 

A vessel when intact has a certain amount of shoulder or free- 
board—that is, her only power to stand upright--and if in the 
event of collision, or other cause, any of the holds become filled 
with water, so much of her shoulder or stability may be lost as to 
render her unsafe and liable to capsize. This seems to be almost 
invariably what happens when a vessel is lost through collision, 
and her holds becoming filled with water; so that under these 
conditions no amount of strength would be of avail; the shoulder 
or stability is lost and the vessel ‘‘topples” over. Water-tight 
decks and bulkheads may give structural strength, but they are not 
the slightest use to prevent capsize or foundering; and all vessels 
under the same conditions of the holds becoming filled with 
water would capsize, had they not a sufficient reserve of shoulder 
or stability to maintain them upright when their original shoulder 
and stability is lost. What, therefore, seems to be required to 
meet this view of the case is some arrangement of buoyancy or 
reserve of shoulder or stability to prevent capsize in the event of 
the holds becoming filled with water and the original buoyancy 
and stability becoming destroyed. 

_I venture respectfully to place this suggestion to your kind con- 
sideration as a positive reserve and as a matter of prudence, 
that, for the value of the ships and the lives that are lost, some- 
thing might be done in this direction. J. A. 

Bournemouth, August 28th. 





FREE ART EXHIBITION IN LAMBETH. 

Srr,—On Sunday last I had the pleasure of relieving Mr. 
Rossiter, the active fea of the South London Workin 
Men’s College, of the duty with which he has generously charge 
himself, during the vacation as caretaker of the South London 
Free Art Exhibition. During the evening the rooms of the 
college in which the exhibition is placed were crowded, and it is 
to be hoped that those who have aided in this undertaking will be 
rewarded by seeing it eventually grow into a permanent museum 
and art gallery for the south of London. 

Those of your readers who recognise the great usefulness of 
such a work as this in the centre of so dense a population as 
that in Lambeth, particularly when it is made available on 
Sundays, will, I am sure, be glad of an opportunity to assist the 
principal of the college, who has had the public spirit to organise 
an exhibition which must have cost much time and labour. The 
very success of the exhibition has considerably increased the 
anticipated expenditure, and subscriptions will be thankfully 
received by Mr. Rossiter at the college, 143, Upper Kennington- 
lane, S.E. Mark H. Jupce. 

Hastings, September 3rd. 








MELBOURNE INTERNATIONAL EXHIBITION. — With reference 
to the manner of exhibiting articles, the executive has decided 
that in all cases where any country outside Victoria appoints a 
Commission, no exhibit, the produce or manufacture of that 
country, can be exhibited except through its respective Commis- 
sion. ; 

ProposeD New Rovure ror THE SourH YorKSHIRE CoaL 
TRADE.—A committee of the House of Commons on railway 
amalgamation has reported that where competition in coal and 

traffic exists by sea it should be encouraged and amplified. 

and that the capacities of canals should be developed an 
utilised. In accordance with this recommendation it is pro 
in the interest of the coal proprietors and others that a tidal 
navigation should be constructed from the sea to the vicinity of 
the Yorkshire, Derbyshire, and Nottinghamshire coal fields 
which large steamers could traverse and load and unload in. In 
order to fix upon the most central and convenient position 
Bawtry has been selected as the terminus of the navigation. 
Bawtry is on the river Idle, distant 20 miles from Barnsley, 8 
from Doncaster and Retford, 15 from Rotherham, 18 from 
Sheffield, 22 from Chesterfield, 20 from Mansfield, 214 from 
Teversal and Pleasly Collieries, and 34 from Nottingham. It is 
ene to — two short lines of railway extending from 
Shireoaks to Bawtry 10 miles, and from Rotherham to Bawtry 
14 miles, making a total length of 24 miles. The tidal navigation 
would be entirely free from the existence of any Icck and would 
consist of 15} miles of the river Trent from Whitton to Owston, 
which would have to be straightened, widened, and deepened, 
and 12? miles of new tidal and navigable cut or channel from 
Owston to Bawtry. The district to be traversed by the proposed 
navigation is a low-lying fen, practically a dead level below the 
level of high water, and therefore only a minimum amount of 
excavation would be necessary. The coal rates from South 
Yorkshire, &c., by the railways to London amount to about 
8s. 6d. per ton, whereas by sea from the Durham and North- 
umberland ports the freight is only 4s. 6d. per ton. From 
Bawtry to London by tke proposed navigation, it is estimated 
the freight would be 4s. per ton.. The establishment of a 
shipping place for large steamers in a central position like 
Bawtry would certainly enhance the value of the coal and other 
— situate in this portion of the Midland and South 

orkshire districts. It is alleged that an impetus would be 
given to the coal and other trades, that the amount of foreign, 
coasting, and London traffic by sea would be much increased, 
and that the coal trade from Bawtry alone would prohably 
reach 1,500,000 tons per annum. ‘The estimate of the cost of the 
undertaking, as made by the engineer, Mr. Hamilton Fulton 
Mem. Inst. C.E., amounts to, it is said, £500,000. It is computed 
that the districts above referred to comprise a population of 
about a million and a half of inhabitants. The drainage also of 
the fen districts through which the proposed. navigation would 
pass would be much facilitated, and the localities situate on the 
portion of the river Trent between Derby and Nottingham, now 
so much inundated, would be greatly relieved from floods, 
Altogether, it appears to be a proposal worthy of the serious 
consideration of the coal and iron proprietors and manufacturers 
of South Yorkshire and the other localities interested, and it 
might be the means of securing to these districts the same 
facilities of sea traffic as are now possessed by the Northumberland 
and Durham coal-fields, 
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BLAKE’S BOILERS FOR PORTABLE 


SECTION ON LINE.E.F 


ENGINES. 














LONGITUDINAL SECTION 






































Tue boiler illustrated herewith presents some features | fieedom is thus given for expansion, though difficulties seldom 
which are worthy of notice. At first sight it would seem | arise in this respect in portable boilers. The upper part of the 
that the fire-box would be difficult to make, but Mr. | fire-box, together with the part immediately beneath the tubes, 
Blake asserts that they not only cost less for material, | are of good ‘form as heating surfaces, and while a large grate 
but the labour is considerably less than on the usual rect- | area is obtained the heating surfaces are not materiall 

an, fire-box. The box is circular in form at the bottom, | reduced in ey while in quality they are im bevel. 
and so far is the simplest form for plate work. A little above | In the hemispherical upper of the fire-box, a in the 
the fire the plate is cut away, the upper remaining part formed | curved part below the tubes, the flame is particularly effective, 
into a semi-dome, and a flat plate tapering towards its lower | by reason of its rubbing against these surfaces in the path 
part is flanged and rivetted ‘in to form the tube plate. By | that it would naturally take on its way to the tubes, 
adopting this method of construction and arrangement con- | The construction of the boiler is plainly shown by our 
siderable advantages are gained. No bridges or crown stays | illustrations. These are from the drawings of a 12-horse 


- are needed on the top of the fire-box. The semi-dome shaped | power engine placed upon a 15-horse power boiler, with 


top makes it much more difficult for incrustation to adhere | wood-burning fire-box. The total heating surface in this 
than on the flat top of an ordinary box, and the absence | boiler is 300 square feet, but the usual area is 18 square feet 
of stays makes it easier to clean. Stays are not nec r horse power. The maker of the boiler is Mr. Jas. Blake, | 
between the sides of the interior and exterior fire-box, and ¥% Bridgwater Ironworks, Manchester. The following is a 
| 
| 
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list of the sizes of the boilers, from which it will be seen that 
ample heating and fire-grate areas are given :— 
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INDIAN GOVERNMENT STEAM CARRIAGE. 
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geen the lees was oe om under his su; emer a 
e conditions of carriage wh‘ch rule in our great Indian empire 
By Mr. R. E. B. Crompton. are difficult and peculiar. Owing to the fact that agricultural 

THE following paper is an account of various experiments and | produce forms the pote part of the freight carried, it follows 
tials of a steam train worked on the metalled roads of the | that all channels of communication are fully worked for a brief 
Punjab, Several experiments with trains of wagons drawn by | period following harvest time, while for the rest of the year the 
capital employed lies idle and unremunerative, The results 
obtained by the late Mr. R. W. Thomson of Edinburgh with his 


ON THE WORKINGéOF TRACTION ENGINES | traction engines have been made in India, but the writer only 
IN INDIA* ‘ 





* Paper read before the Institution of Mechanical Engineers, 


| rubber-tired traction engines, or ‘‘ road steamers,” led the Indian 


Government to purchase five of these engines, with which a 
regular service of trains was =~ running between two towns in 
the Punjab for six months each year from 1873 to 1875, besides 
isolated experiments under various committees of engineeer 
officers appointed by the Government to watch and verify the 
results, It will be recollected that before the introduction of 
railways, Hancock and others got ben fair results with steam 
coaches running at eight or ten miles an hour ; but from that date 
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up to that of the experiments now described no attempt had been 
made to run engines on the highways at a sufficient speed to 
tempt passenger traffic. The cause of this was no doubt the 
heavy repairing charges caused by the vibration of hcavy engines 
running at _— over rough roads; since the problem of the 
application of springg to traction engines has never been satis- 
factorily solved. But Mr. Thomson’s invention seems to open a 
brighter future. The wheels adapted themselves most mar- 
~ioaie to the surface of the road, gave a high peenenee of 
adhesion, and decreased the vibration of the engine to such an 
extent that speeds of ten or twelve miles an hour once more 
seemed attainable. ‘Thereis no legal limitation to speed in India. 
The Grand Trunk road is laid out with easy and regular gradients; 
its metalled surface is smooth and well-formed and consolidated. 
Hence it was not unreasonable to expect that if high speed 
traction engines could be made successful anywhere they would 
be so under such favourable conditions. In many points these 
expectations were fully realised. A high speed was obtained 
without excessive wear and tear; very regular running and 
timing was observed ; a large number of passengers were carried 
cheaply and safely, and goods were carried at a cheaper rate 
than any land carriage other than rail. 

Descriptions of the Engines and Trains.—In January, 1870, Mr. 
Thomson sent out a small 8-horse power steamer, which, 
though not a success, proved that the rubber tires were not 
affected by climate, and that the engine was handy and manage- 
able. In August, 1870, the writer was sent to England to super- 
intend the construction of four larger engines. These were built 
by Messrs. Ransomes, Sims, and Head, of Ipswich, and the 
writer has to acknowledge the great assistance he received at the 
time from Mr. John Head, who eventuaily read a paper before 
the Institution of Civil Engineers (‘‘ Proceedings” vol. xxxvi., 
p. 36), on the subject of traction engines. The four engines 
were of the same type, having three whee’s, vertical boiler of 
the “Field” pattern set in angle-iron frame, and vertical 
inverted engines at the back of the boiler. They are shown 
in the engraving, and Table L, page 183, gives a list of the 
principal dimensions. As first constructed they carried their 
own fuel and water, but the tanks and bunkers when a 
loaded brought the total weight up to 15 tons, which was too muc 
for the timber bridges of the trunk road where the trains were 
run; and moreover, the excessive weight of the engines ruined 
the rubber tires. In India the tenders carried five tons of fuel 
and water, and thus enabled the weight of the engine itself to be 
reduced to nine tons. The boilers had steel shells, but Lowmoor 
iron fire-boxes ; they were of the form shown, being cylindrical 
at bottom and tapered above. They never gave trouble, although 
they were hardly treated ; the water obtainable along the line of 
road was often very bad, and constant heavy blowing off under 
high pressure was necessary to keep them fairly clean; yet no 
defects were developed either by leakage, cracks, or any of the 
usual troubles to which boilers, so heavily fired as these were, are 
liable.* Three of the boilers had 225 square feet heating surface, 
the fourth had 177 square feet only; all four had 11°25 square 
feet grate surface. The water contained in them weighed about 
13 cwt. at half-gauge height. The exhaust from the engines was 
carried down the uptake and turned into a baffie-box at its base. 
The blast orifice of this baffle could be regulated by a cone rod, 
as shown. ‘The spark catcher was of the ordinary American 
type, provided with an iron kiln-wire cover. The engine motion 

roper was inverted. It was self-contained, and could be easily 

ifted off the frame. The cylinders were cast together, with the 
slide case in the centre ; planed lugs on the cylinders were 
between the wrought iron frame bars of the motion. The lower 
ends of these bars had the crank-shaft brasses secured between 
them by gibs and cotters; the bars, therefore, took the whole 
thrust and pull of the pistons. The upper ends of the guide bars 
were secured to the cylinder covers, and the lower ends to a 
spectacle plate, itself bolted partly to the boiler, partly to the 
side frame bars. The crank shafts, as eventually used, were 4in. 
in diameter in all the bearings ; as t+ made they were lighter, 
but they would not stand the torsion on the curves of the road. 
Each crank was carefully balanced by segmental balance weights. 
The connecting rods were of the locomotive type, connected to 
the shaft by turned bolts, but adjusted by cotters. The crank 
shaft carried three pinions made of McHaffie’s metal ; the inner 
one, between the crank and the frame was double shrouded and 
into a spur wheel of the same metal on a counter-shaft 
immediately below it, while the outside ones, at the end of the 
crank shaft, and two similar pinions at the ends of the counter- 
shaft, could be slid in and out of gear with the rack circles on the 
driving wheels, by clutch gear worked from the driver’s chair on 
front of the engine. This was so arranged that the driver could 
throw all the four pinions out of gear at once, or could throw the 
crank-shaft pinions into gear for fast speed, or the countershaft 
ones for slow speed, or could throw any one pinion on one side 
into gear by itself whenever it was desired to turn a sharp curve. 
The driving wheels were 6ft. Gin. in diameter measured over all, 
i.c., wheel, rubber tire, and armour : the width over all was 19in. 
The leading wheel was 3ft. 10in. in diameter. The wheels were 
plate iron drums, having low flanges to keep the tires in place. 
‘he plate iorming the periphery, after rivetting up, was turned 
to a true circle, and then drilled full of § holes, the edges of 
which were rounded off, and the whole surface highly polished. 
One fiange was loose, to facilitate the removal of the tires. These 
were made in special moulds and of best soft grey rubber by the 
North British Rubber Company. At first they were protected 
on the external surface by chain armour, or shoes, made of 5in. 
by iin. steel plates connected by malleable cast link These 
gave great trouble, and were superseded by clip shoes, nvented 
by Mr. Thomson, each of which clipped the iron periphery of the 
wheel independently. Although an improvement, these were 
greatly modified in India before they became a practical success ; 
still to Mr. Thomson is due the credit of suggesting them. The 
boilers were fed by Sharpe, Stewart, and Co.’s injectors No. 5. 
They gave some trouble at first, but when placed so that they 
had not to lift, they worked admirably, frequently feeding water 
of 100 deg. to 120deg. temperature. The tender was a simple 
wagon frame on wheels and springs, carrying a rectangular tank 
of light sheet iron, to contain 500 gallons of water. On the top 
was carried the wood, confined by a light railing. The supply 
pipe from the tender led from a cock, placed as near the centre of 
motion of its fore carriage as possible, to a union coupling at the 
back of the engine, and thence direct to the injectors. The wood 
was handed on to the engine as required, and slid over the curved 
wheel bunkers conveniently to the hands of the fireman. The 
fuel used was oe aa! acacia and olive of good quality ; it was 
found best to have some heavy pieces 5in. to Sin. diameter and 
2ft. long, with a sprinkling of smaller stuff to make up holes in 
the fire. The fuel depdts were at every alternate station, or 
about fourteen miles apart. The watering stations were seven 
miles apart. These were simple square wrought iron tanks, hold- 
ing about 1000 gallons. They were placed high enough to fill the 
tenders by gravity, for which purpose long wooden spouts were 
eventually found to be best. ey were filled by native water- 
carriers on contract, at a cost of 1d. per hundred gallons. At the 
terminal stations, where a uantities of water were required, 
there were larger tanks filled by bullocks hauling the native 
chursee, or leathern bag full of water, by a hide rope working 
over a pulley conveniently hung over the mouth of the well. The 
water was throughout bad, highly charged with sulphates and 
carbonates, and at one station with nitrates. The constant wash- 
ing out rendered necessary by this bad water was one of the great 
expenses of maintenance; nearly all boiler fittings, injectors, 
gauge and other cocks, &c., had to be taken to pieces, cleaned, 
and greased almost every trip. This, however, varied with the 





* The writer has lately hea:d that the Lowmoor fire-boxes, after being 
in use about three and a half y Lave shown cracks extending between 
the stays, siznilar to those which have beep so often complained of with 
ttzel fire-boxcs, 7 , : 








season of the year, as in the dry season the water was more 
highly charged with impurities. The driver or steersman sat in 
mys A in front of the engine, so placed that the horizontal steer- 
ing wheel lay conveniently to his hands. This steering wheel 
was mounted on the head of the leading wheel fork, which latter 
revolved in a massive bracket casting, or bridge piece, made of 
malleable cast iron, and of T-section. On each side of the chair 
were arranged symmetrically three levers ; of these the back lever 
on the right controlled the link motion, and that on the left was 
the regulator handle; the other four worked the pinions, as 
before described. A tumbling lever was arranged so that the 
wrong pinions could not be put into gear together. 

History of the Trials.—The first trial of one of these engines 
took place in May, 1871, and failed by one of the steel axle- 
boxes seizing on its arm. Cast iron axle-boxes bushed with 
brass were substituted, with satisfactory results. After several 
short runs the writer took the engine by road from Ipswich to 
the Royal Agricultural Society’s Show at Wolverhampton. 
Several breakdowns occurred from the boiler tubes failing to 
keep tight, and after the show it was decided to substitute for 
the first boilers the Field boilers already described. ‘The second 
engine, the Ravee, was got ready by September, and after 
several short trials the writer arran to take this engine from 
Ipswich to Edinburgh and back, There is nt space to describe 
this journey at length, but the results obtained were valuable. 
The average consumption of water per ton per mile, calculated 
on the gross weight of the train, was as near as possible 17 lb. 
Some very high speeds were obtained, 95 miles being traversed in 
9h. 50 min., giving a speed of 94 miles an hour, including all 
small stoppages, letting horses pass, easing down through villages, 
&e. One stretch of sixteen miles was run within the hour, 
and it is curious that at this high speed the consumption of 
water, and therefore the train resistance, was the smallest noted 
during the whole journey, viz., 12°3lb. per ton per mile. The 
highest speed noted was two miles run in 5 min. 30 sec., or at the 
rate of twenty-two miles an hour. At the hish speeds the lead- 
ing wheel tire gave trouble by heating and evolving gas. Sub- 
sequent experience in India confirmed this defect, and until the 
weight on this wheel was reduced the tires would not last. 
The crank shafts also proved too weak, and others were « cdered 
of a stronger pattern. The writer returned to India in Decem- 
ber, 1871, but various causes, especially a severe outbreak of 
cholera among the staff, delayed the opening cf the service until 
the end of 1872. Meanwhile the rolling stock liad been prepared, 
of course on the most economical scale. Four wagons, to carry 
six tons each, were built ; twu lighter wagons a: three omnibusses 
were adapted from the bullock train; one iarge omnibus was 
specially uilt; and a large two-wheeled omnibus with rubber 
tires, which had been used in the English experiments, was com- 
pes for Indian requirements. This short supply of rolling stock 

ly furnished a full train for one engine ; in fact, what with 
wagons under repair, loading and unloading, the engine had often 
togo outonly halfloaded. In December, 1872, the Ravee, furnished 
with the above supply of rolling stock, was set to work carrying 
stores for the Hussun Abdul Camp of Exercise. She was work 
almost day and night for six weeks, and shifted a large quantity 
of material with success, the mishaps that occurred being few and 
trifling. About the commencement of 1873 the second engine, the 
Chenab, arrived from England, and was got to work. Although 
wagons were being turned out as fast as the means permitted, 
this engine had to run some time with a very short train ; and in 
order to make her move a fair weight of material she was run ata 
high speed, which she accomplished very well. The reduetion in 
the weight on the leading wheel removed that source of 
trouble; the new boiler was very economical, and altogether 
the engine promised remarkably well. However, she 
was the victim of a series of accidents from causes in no way 
attributable to herself. Once a driving wheel came off, twice her 
train became uncoupled, and finally her driver got drunk and 
drove the engine off the road, with the result of turning her 
nearly upside down. It was a tedious job to repair her after this 
last accident with the . yy available at hand; but after 
this repair, she worked for nine weeks night and day, running 
nearly 2000 miles without coming into the repairing shop. The 
writer does not recollect to have heard of any other instance of a 
traction engine making such a mileage and tonnage in the same 
time. On 15th May, 1873, the third engine was got to work, but 
it was now desired to transfer the experiment to the 8th Circle 
Military Works, and a committee was ordered to examine and 
report upon the results obtained, before the Government would 
sanction further expenditure. This committee consisted of Col. 
—now General—H. Hyde, R.E., president; Mr. J. Harrison, 
C.E.; and Major—now Lieut.-Col.—Limond, R.E. They 
travelled with the trains, witnessed experiments, and inspected 
the workshops. They went through the accounts and found the 
total expenditure up to date to have been rough!y about £17,000. 
‘They also prepared balance sheets of the working expenses over 
certain months, when it appears that an expenditure of £560 
yielded in receipts £620, showing a profit of about £61. The 
rates credited to the train for receipts were here calculated at the 
cheapest rates then obtainable for carriage, either by bullocks or 
camels. In the course of their report they stated that the weight 
of the engine had been brought down to 84 tons; and that an 
engine of this weight—the Indus—drew a train weighing 64 tons 
6 cwt., or, with engine and tender, 77 tons gross—under very 
unfavourable conditions as to rolling stock—upan incline of 1 in 33 
with great ease at five miles an hour, which they considered a 
remarkable result, exhibiting the capabilities of this steam train. 
They further stated that the train was worked and managed with 
with the greatest ease; and that it had been found that an 
alternate arrangement of four-wheeled and two-wheeled 
vehicles enabled the train to follow round curves without de- 
creasing the circle; so much so that an engine took with the 
greatest ease fifteen vehicles into a small enclosure through the 
entrance and round the carriage-drive just as an ordinary carriage 
would go. The only difficulty stated to have appeared through- 
out a number of trips was the oscillation of the vehicles at the 
higher speeds, particularly when going down hill. The com- 
mittee travelled at all speeds from three to fifteen miles an hour, 
and at the higher speeds the vehicles towards the rear were found 
to oscillate considerably, taking a serpentine course, instead of 
following directly after the engine. The result of this report was 
an order to continue the experiments. As soon as the cold 
weather commenced, the two engines that had worked the year 
before were again put on the road, and they continued running 
steadily up to the time of the writer leaving India in March, 
1875. A species of large omnibus was constructed for 
carrying troops and native passengers. The oscillation com- 
plained of by the committee was a difficulty which arose 
whenever long trains were run at considerable speeds, par- 
ticularly down hill, and it was absolutely n to overcome 
it. For the engines had usually as heavy a lead as they could 
just draw up the steepest gradient on the road without coming to 
a standstill. These gradients were of great length, and unless 
the down gradients could be done rapidly,’ say at twelve miles an 
hour, the average speed became too slow to be profitable. The 
oscillation was overcome by bringing the axles nearer to the end 
of the wagon, so as to reduce the overhanging weight, and further, 
by making the turning circles of the fore carriages of large dia- 
meter and fitting these circles with a compressor brake, which 
could be slacked off when the train was being manceuvred or turned 
in confined spaces, but set up hard when it was once on the 
straight road. Atter considerable experience it was found that 
the ordinary cast iron patent axle boxes made in England would 
not stand the rough usage and high specds. Wrought iron axle 
boxes were therefore resorted to. These were welded up from 
coils, Armstrong gun fashion, then carefully bored out, and after- 
wards case-hardened, and ground on to their arms with emery. 
These were used with great success, if the case-hardening was 
properly done. They soon wore to a glassy surface, and never 





agpessed to wear further; certainly some which had run 10,000 
miles when the writer left India showed no signs of play, and 
were very creditable to the skill of the native workmen. 

Working Cost.—Table II. gives an analysis of the working 
expenses for the first four months of two years, 1873 and 1874, 
during which periods the running was most regular. For 1873 
the figures for working expenses are furnished by the report of 
the committee before referred to. For 1874 they have been 
worked out directly from copies of the train diaries, which, after 
the sitting of the above committee, were kept in full detail. It 
will be seen that the working expenses per train and ton-mile 
were on | reduced during the latter pericd. The economy 
shown would have been greater had not the pay of the European 
portion of the staff been raised for the later period, thereby in. 
creasing the item for wages and geen charges. It must be borne 
in mind that the trains were only loaded one way, because at one 
time of the year the traffic set in one direction, and at another 
time in the opposite. Therefore the proportion of empty trains 
and dead weights hauled is very great compared to the paying 
load on which the mile tonnage is calculated. Following the 
items in order the charge of 10°2d. per train mile for fuel is about 
double what it would have been in England, if coal at 15s. 6d. a 
ton had been obtainable. The next three items, viz., repairs to 
engines, repairs to rolling stock, and wages, are undoubtedly 
light, owing to the cheap price of labour. The last item of 
general charges, viz., 5°85d. per train mile for superintendence, 
raising water, office expenses, &c., is high, a very large propor- 
tion of the salaries of the superior officers of the establishment 
being charged in this item. When once the train had passed its 
experimental stage, these charges would have been divided over a 
much larger number of engines and consequent mileage. As to 
the important point of repairs, the engine repairs proper— 
i.e., the general renewal of all wearing parts, the tightening up 
and replacing of all portions of the framework, wheels, springs, 
&c., which fail from the constant vibration—were much lightened 
at the expense of the rubber tires. The writer thinks he has 
fair grounds for believing that these ordinary repairs and 
renewals were not so heavy and expensive as those of metre- 
gauge engines used on the Se State Railway. He takes 
these engines as a standard of comparison because this railwa 
was originally laid down on the surface of the Grand Trunk road, 
and the conditions as to dust and mud were therefore very similar 
to those of the train now described. In excessively favourable 
weather—soon after the cessation of the rains and before the 
coating of dust ground up from the surface of the metal had 
become considerable—the engines often made several trips of 
fifty-six miles each without any of the brasses requiring adjust- 
ment. But later on, when the layer of dust was often 2in. thick, 
and often a following wind blew the whole dust of a train having 
sixty broad wheels right over the emgine, it was impossible to run a 
single half trip of twenty-eight miles without carefully read- 
justing, fitting together, and scraping to a bearing, all the prin- 
cipal brasses in the motion proper. Eventually native workmen 
were taught to do this efficiently and thoroughly ; and by the 
— of white metal linings for many of the wearing surfaces 
—which could be easily replaced at the half-way repairing shops 
the cost ot these adjustments of the wearing parts was consider- 
ably reduced ; but thoughout it remained a heavy item, and one 
which engineers unacquainted with Indian dust would think 
excessive. The renewals of broken crank shafts and counter- 
shafts form a large item of the engine repairs. Mr. Thomson 
always considered that the polished wheel treads of his wheels 
would slip sufficiently within the rubber tires to relieve the 
shafts of strain when the engine ran round slight curves; but 
although the strength of these shafts was increased until they 
became disproportionately ponderous, their failure was only a 
question of time. They failed quite slowly—small flaws 
gradually enlarged themselves until the shaft gave way, 
generally in a crank journal, sometimes in the centre of the 
crank cheek. Latterly orders were given to the drivers to run 
always in slow gear, i.¢., always transmitting the power through 
the countershaft, and thus putting the whole torsional strain on 
this, which was a straight iron shaft. The ratio of gearing was 
altered so that the piston speed did not need to be unnecessaril 
increased. This got over the difficulty in a measure ; as althou 4 
the countershafts always eventually failed, they were straight 
lengths cut off the round bar end were cheap to replace. In 
direct proportion to the improvement of the driving wheel 
armour, which prevented in a great measure the slip of the 
wheels within the tires, did the difficulty with these shafts 
increase. It was the writer's intention to fit to the countershafts 
the differential gear commonly used on traction engines, but 
the cost of this was not sanctioned until the writer had left India. 
As the wear of the rubber tires is not the least interesting part 
of the results arrived at, it has been kept separate from the other 
accounts. Table III. shows the mileage run on seven pairs of 
driving-wheel and six leading-wheel tires, lettered from A to N 
consecutively; it shows also the percentage of wear per 1000 
miles, and the insistent weight per square inch of cross section in 
each case. It is very instructive to notice how intimately the 
rate of wear is connected with this last figure. When the 
engines carried their own fuel and water the weight per square 


inch was for the driving-wheels 10°35 x 2340 _ 1701b. ; while after 
7 x 2240 


15x 44x2 
the water tanks and bunkers were removed it was acaxe™ 
1161b. Inthe former case the rate of wear—calculated on the 

and F sets of tires—was 6°85 per cent. per 1000 miles; in the 
latter case—-calculated on the average of the C and E sets—it was 
1°75 per cent. per 1000 miles. The same calculation approxi- 
mately holds good for the leading-wheel tires, but to a still 
greater extent; the load of 169 1b. per square inch of section 
seeming to have a rapidly destructive effect on these tires of 
smaller diameter. No doubt this was in proportion as the num- 
ber of compressions per minute were greater. The figures give 
the actual average wear of the tires from first to last. The tires 
were often measured and weighed, and notes taken from time to 
time of their lessened weight. These notes, partly taken by the 
writer, and after him by Mr. Muirhead, his successor, show that 
on the tires C and E, H and I, most of the wear was due to the 
first few months’ running ; later on incre: care in manage- 
ment, and pee in the protecting armour, greatly reduced 
the wear, and on all these four sets of tires it became extremely 
small. ‘The writer has thought it not out of place to put at the 
foot of the table some carefully noted results obtained from Mr. 
John White, of Aberdeen, who has been the lon and most 
successful user of rubber-tired engines in England. From 1870 
to 1878—both = inclusive—his engine was 2207 days at work, 
an average of 245 days per year. e miles run were 27,726. 
The tires were repaired five times, about gin. thickness being 
inserted into the tires each time. The total wear was 49 per cent. 
of the whole weight of the tires, or 1°75 per cent. per thousand 
miles, which stri ingly coincides with the other figures given in 
the table, As none of the tires were renewed or repaired in India 
nothing was entered under that head in the train accounts; 
therefore, to make Table IIn—the analysis of veeing eeee 
complete, a figure has been added calculated from Mr. White’s 


accounts of the cost of rubber-tire repairs, i.¢., £170 16s. 7d. 


, 
1'4d. pertrain mile, or 0°18d. per ton mile. The total working cost 
is thus shown to be 26d. per train mile, or 3°45d. per ton mile of 
the paying loads actually carried which were in one direction 
only ; under more favourable conditions as to back traffic the cost 
per ton mile would be considerably reduced. 

Speed and Regularity.—Table IV. shows the average speed, and 
number of delays from accident or other causes, during the same 
two periods in 1873 and 1874. The total shows 4’6 miles per hour 
as the average speed of loaded and empty trains between terminal 
stations. This includes all stoppages at intermediate stations as 
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as accidental delays. Every one of these, whether caused by 
je or train, or by re} to the roads, are recorded 
ainst the train, and are included in the above srerage sped, 
Tf their regular and accidental stoppages be excluded, the travel- 
jing speed on the road was nearly four miles an hour for | 
trains and eight miles for ney ones. In good weather the 
trains arrived to their time with great regularity. The two 
extremes of weather—heavy rains and long-continued drought— 
were equally against good timing ; in the first case the driver had 
against him heavy roads and sopping wet wood for fuel for his 
engine ; in the latter the road would be nearly as heavy from 
thick dust, which, rising in dense clouds, and penetrating to 
every bearing part, caused heating and cutting of the surfaces if 
speed was attempted. > 
Ioad.—During the sitting of the Committee in October, 1873, 
a trial was carried out to show the hauling gpd of the 
engines on the steepest inclines of that section of the trunk road. 
The train consisted of the engine Indus (weight empty 8 ton 
8 ewt., full 9 tons 11 cwt.), a tender, and 14 vehicles, four-wheeled 
and two-wheeled, arranged alternately. The total weight of the 
empty train, including engine, was 28 tons 8 cwt.; thetotal weight 
of load carried was 50 tons 6 cwt.; and thus the total gross 
weight of the train was 78 tons 14 cwt. ‘The gradients on the 
incline were ascertained to be 2°4 per cent. in the first 100ft., 
3°0 in the second, 2°5 in the third, and so on. The steepest length 
on which the train could be at one time had a slope of 2°66 per 
cent., giving 78°7 x 2240 x 0266 = 4580 lb. as the draught of 
the train due to gravity. The draught of the train or resistance 
due to friction is not easy to ascertain exactly. For a mac- 
adamised road, with good foundation and smooth surface, various 
writers have given figures big’ by from yy to ay, or from 75 Ib. 
to 551b. aton. ‘The trials of the pone of carts and wagons by 
the Royal Agricultural Society of England showed even a smaller 
resistance than lb., but as these were for single picked 
vehicles, it is probable that so low a figure is seldom obtained, 
In the case of the trial described, in order to get the load on to 
the train, every vehicle was loaded until the springs were down, 
the axles were forced out of square with their bodies, and the 
axle arms considerably sprung. It would therefore be not unfair 
to suppose that the resistance was in this case 64 lb. 4 ton, or 
5000 lb. for the entire train. Adding this figure to that due to 
gravity, we get 9580 Ib. as the total resistance of the train to be 
overcome at the peripheries of the driving-wheels. The —— 
on the driving-wheels was carefully ascertained to be 15,680 lb., 
therefore the adhesion developed on this trial was ress or “61, 
The total length of this incline was 5321ft.; the distance was 
traversed in 12 min. 6 sec., or at the rate of five miles an hour 
nearly ; and the vertical height through which the train was 
raised was 66ft. Taking the above figures for gravity and fric- 
tional resistance, we find that the engine developed 96-horse 
power actual. The boiler made steam meer, and there was ample 
cylinder power to utilise the adhesion, ith these figures before 
him the writer wishes to draw attention to the horse-power 
required to draw trains on macadamised roads. If gravity be 
neglected, as it must be on all-round journeys where the train 
returns to the ine the horse power required to propel 
x 


the train should be S500" where R = the resistance in lb. 


and D = the distance traversed in feet per minute. If we make 
R = 64 as above, then ‘17-horse power is required to draw one 
ton at the rate of one mile per hour. But as the average con- 
sumption of feed water, both in the ~—— experiments and as 
taken over many months in India, was 13 lb. per ton per mile, it 


follows that the engines used about a X 13, or 76 Ib. of water 


per actual horse power per hour, which is more than 80 per cent. 
in excess of what they probably did use. The only alternative is 
to suppose that R greatly exceeded 64]b, But this excess is not 
due to the rubber tires; the same calculation can be applied to 
the performances of the rigid-tired traction engines at the Royal 
Agricultural Society’s Show at Wolverhampton ; from 11 lb. to 
14 1b. of water per ton per mile was used by them. Further the 
writer, being unable to obtain in India a suitable dynamometer, 
undertook a series of trials to obtain with tolerable correctness 
the frictional resistance of the trains and engines. Trains of 
known weight were brought to a standstill on an incline on a road 
of very good surface and regular ient ; the exact gradient 
was noted at which gravity was able to overcome the resistance 
of the train, which included the friction of the engine in gear, 
and the resistance thus found certainly did not exceed 74 |b. a 
ton. ‘This apparent paradox is well worth the attention of engi- 
neers interested in this matter. 

Conclusions. —The writer has endeavoured to show that this 
series of experiments has been of service in teaching us :—(1) 
That on the level roads of India traction engines can be relied on 
to work a service of trains with t regularity and at a fair 
speed ; and that goods can be carried at four miles an hour, and 
passengers at eight miles anhour, At these speeds the cost of a 
train containing fifteen tons of goods or about seven tons of pas- 
sengers was about 2s. 2d. per train mile. (2) That the rubber 
tires as used in such running are of great service in reducing the 
cost of the ordinary engine repairs and in giving uniformity of 
adhesion, without in the least degree damaging the surface of the 
roads ; that in return for these advantages the cost of maintain- 
ing these tires does not exceed 14d. per train mile. It cannot be 
denied that the question of improved and cheapened haulage on 
our tramways and streets is one of great importance for engineers 
and to the public. Now when we consider the inconvenience to 
ordinary wheeled vehicles of the present system of tramways 
when laid down in crowded thoroughfares, the high frictional 
resistance of the cars on the unmechanical tram rail, the liability 
to derangement of all street traffic by the derailment of the cars 
or the accidental breakdown of any other vehicle on their line ; 
and when we contrast with this the traction engine, with its ex- 
treme handiness in turning and steering, its high adhesion, its 
minimum of harm done to the road surface, &c., does it not point 
to the use of real railways of light construction carried as far 
towards the crowded centres as traffic will permit, and from 
thence onwards the hauling of the cars by such engines as have 
been here described, but of lighter construction and capable of 
being readily steered and worked in with the regular traffic ? 
The writer must crave indulgence for any inaccuracies which 
may have crept into this ve, as the history of the trials 





the larger size would go into an engineer’s shop, take out an 
iece of machinery, and put it exactly in the position required. 
ith boilers of 50 tons, two or three engines were required, but 
there was no difficulty in working them. With regard to the 
working of passenger trains by means of these engines, Mr. 
Crompton wished to have carriages behind sufficient to carry 120 
passengers. But what engineers had to apply their minds to was 
to get an engine which was so simple and noiseless that it could 
go along a street without incommoding anybody, drawing a single 
car capable of carrying 40 passengers—-that was to say, a car 
which two horses could draw on a level. The system of tram- 
ways required that the cars should follow each other in quick suc- 
cession. The Glasgow ‘Tramway Company had been compelled 
to adopt this system as they were burdened with terrible rents 
and one thing and another, and they were bound to carry pas- 
sengers at a penny a mile. They had made it succeed by cutting 
down every expense, and running a great many cars; as if they 
ot only a penny a mile they must get a great many pennies. 
‘here were one or two problems which must be solved before 
mechanical power on tramways could be made a success. As to 
the noise of the engines, he believed that that could be in a great 
measure overcome, and if it could not be overcome altogether 
people must be educated to bearing it. The horses would bear 
what men pleased to make them bear. If they could not they 
must be sent to the country. But one thing engineers must over- 
come was the wearing of the rails. It appe: to him that if the 
traction was taken from the rails the wear of the rail would be 
very considerable, and this, he thought, would be seen by anyone 
who went along the lines of a neighbouring company. He did 
not know that the road was laid for traction engines; but it 
crying to him that if they were to employ traction engines the 
plant in the ground would require to be much heavier than it is 
now. And this brought him back to india-rubber; and it 
appeared to him that a better way would be to take the traction 
off the stones by means of india-rubber tired wheels, Then engi- 
neers were extravagant in their idea as to what they should get 
for drawing tramway cars. Last year the Glasgow Tramway 
Company managed to draw their cars at 9d. per train mile, in- 
cluding all expenses, and he had never he: of any system of 
traction by mechanical power by which the work plies be done at 
the same rate. The engine with which he was best acquainted 
was that of Mr. Scott-Moncrieff, which seemed to him to answer 
all the requirements of city tramways. Mr. Scott-Moncrieff had 
never, however, offered to work cars at 9d. per mile. When 
engineers succeeded in making an engine that would work at 6d. 
or 7d. a mile, he believed that it would then prove a success. 
Lieut. Crompron made a 5 ner agg statement with regard 
to his paper on the working of traction engines in India, which 
was continued for discussion at the previous sederunt. One of 
the members of the institute had requested him to give figures 
contrasting the cost +4 animal carriage and by his steam trac- 
tior engine. He had before him a paper which he submitted to 
Lord Napier of Magdala with regard to the transport of military 
stores along the Grand ‘Trunk road of India, and he found that by 
animal carriage it could not be reduced below 5°2&d. per ton 
mile, and this was for packages sufficiently light to be loaded on 
the backs of camels. For packages exceeding 2 cwt., drawn by 
bullocks, the cost was not less than 6d. per train mile; and by 
horses it was greater—though horses were not much used in 
India. The comparative cost therefore was carriage by train, 
3°45d. ; by camel, 5°2%d. ; by bullock carriage, 6d. per mile. He 
had not succeeded in getting satisfactory data with regard to the 
cost of animal carriage in England, but he believed that 9d. was 
probably the least cost at which goods like coals were transported 
through London. The cost of working an engine such as he 
described should be reduced in England from 3°45d.—the cost in 
India—to 2°08d. on account of the saving arising from the use 
of coal instead of wood. With regard to the cost of carrying 
passengers, he had been furnished with tables by Mr. Lousada, 
the manager of the tramways in that city, from which he found 
that for the year ending 3lst December, 1878, the working ex- 
— had been calculated at 10°03d. per car mile ; on the North 
etropolitan ge | the cost was 12°6d.; on the London 
Tramways, 12°45d.; Edinburgh, 14°6d.; or taking these four 
companies ether the average working expense per train mile 
was 12°05d. e found that the average number of passengers 
carried per car was sixteen. This gave 0°78d. as the cost per 
mile per passenger. During the last six months, on account of 
the low price of forage, the cost had been reduced per car mile 
in Glasgow to 9°08d. ; and at the same time the number of pas- 
sengers was reduced to fourteen, giving 0°64d. as the cost of 
carrying passengers. Bringing this into comparison with the 
results shown in India, he said that the number of passengers 
the cars in India were capable of containing was 112; but if in 
cars capable of containing forty passengers the average was six- 
teen, his cars would probably carry forty-four. This would give 
0°45d. as the cost of each passenger per train mile on macadamised 
roads, provided the train were drawn by steam. He thought he 
had made out a case to show that without ripping up streets or 
giving trouble to owners of ordinary vehicles by the groove of 
the tramway rail, he should still be able to carry passengers with 
coon, as compared with the rates obtaining on tramways. 
Mr. KE. A. Cowper then gave an interesting history of road 
locomotives from the time of their first introduction, and some 
incidents from his long experience upon this subject. He also 
advocated most strongly the use of india-rubber tires. 
Lieutenant CromMpTon was afterwards heard in reply to the 
assertion that traction engines were apt to injure the roads. He 
answered that the enginecis in India had assured him that they 
had never had such a tonnage carried where so little injury was 
done to the roads. With regard to the remarks of Mr. Buckley, 
it was that the cost of carriage was higher in the Punjaub than 
in Bengal. Besides, his calculations were based exactly on what 
was carried, and there were no return loads. 


TABLE I.—Dimensions of Engines. 





has been largely written from m the calculations, 
howeve-:, are from the writer’s notes taken at the time, from the 
committee’s reports, or from copies of the engine diaries brought 
home by Mr. Muirhead, his successor, to whom he must here 
acknowledge his indebtedness for valuable aid in compiling the 
present paper, 


The paper of Lieutenant Crompton is of considerable interest, 
and together with the discussion which followed, contains some 
valuable information. Mr. R, B. Buck.gy said with regard to 
the cost, he must demur to Mr. Crompton’s statement of the cost 
of carriage. In Bengal the s er carried many thousands of 
tons of goods on the Grand Trunk road at from 34d. to 4d. per 
ton, and in the time of the famine rice was carried in Bengal for 
943d, per train mile. He believed Mr. Crompton’s remarks 
“a to the Punjaub, where the rates were considerably higher. 

. LousabDA, Glasgow, said that he had some experience of 
these traction engines, having been the first to introduce them for 
the conveyance of heavy machinery from the engineering works 
to the shipyards. In the course of a few weeks their use was 


firmly established, and they were now regularly employed for | J 


moving all heavy be ip These engines were provided with 
india-rubber tires, and he maintained that but for these tires they 


could not secure sufficient adhesion to enable them to do the 
work, ‘The engines were eight or twelve-horse power, and one of 





ft. in. 

Length of engineand tender... .. .. .. .. «. « 31 10 
Length of engineonly .. .. 2. 2 1s ce ce oe 16 0 
Extreme width of engine Shs ine, aw ow 0d. oe 8 8 
Extreme height to top of spark-catcher .. .. .. .. 13 4 
Outside diameter of driving wheels, original .. .. .. 6 2 
Outside diameter of driving wheels, altered .. ae 6 6 
Outside diameter of steering wheels .. .. .. 310 
idth of driving wheels, outside armour .. . 
Diameter of cylinders SS <0 we 4 08 
Stroke of cylinders .. .. 010 
Di ter of crank shafts.. . 04 
Diameter of counter shafts .. .. .. .. 2 o 0 3} 
Average pressure of steam—lbs. per square inch .. 160 
Ratio of gearing, fast speed .. .. .. «2 os oe 3°75 tol 
Ratio of gearing, slow speed .. .. .. .. .. 12 tol 
Ratio of gearing, slow speed, altered... .. .. Stol 


TABLE Ila.— Working of Engines in First Four Months of 1873 
and 1874. if 





























| 2 Train mileage. Ton mileage. Working expenses. 
Date. . He No. of fe Train Average Ton | Total. Per | Per 

BoB | ees, net | Total. ton 

® trips. g 3 miles load, | miles. mile. | mile. 
1873, Miles. Tons. | € 8. d. |Pence Pence 
Jan. ..| 2 a a 648 4500 | 
Feb. ..| 2 2 539 i 4700 lay . “ 
March. i 24 28} | 687 16°12 5160 {817 18 4} 28°2 3°39 
April.. 1 29 | 825 8130 | | 
1874. | 
=. ae pe 4 28 = ) om | 
Feb. .. 2 3 29 | 1 180 *@ | a 
March.| 2 48 24 | 1156 15°09 9170 391 16 8) 24°6 3°27 
April. 35 | 22 | 780 7165 ) | | 
Total | and | average .. | 6490 | 51255 [709 15 0| 26°0 | 8°32 
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TABLE IIp.—Analysis of Working Expenses. 
Working expenses. 
1874. First four months. aad Per train | Varden 
— mile. mile. 
Zs. 4 Pence. Pence. 
Fuel .. Pert eae er . 159 137 4 | en ee‘ S 
Repairstoengines .. .. .. «. «| 60 2 4 3° 0-5 
Repairs to rolling stock .. .. .. « | 34 6 8 2°15 | 0°28 
RR rccriag we os'cae aa: aa ee: 37. | O37 
General charges .. .. .. .. « « | 9 O 5°85 0°79 
Total and average... .. .. .. .. 89116 & 24°6 2°27 
Add calculated wear of rubber tires o 14 0718 
- 25°00 | 3°45 
TaBLe III.—Mileage, &c., Insistent Weights and Rate of Wear 
of Rubber Tires. 
} gsa08 i = 
3 328 4 53 
Description of | 3 | 2 S23 S25 S 
wheel and tire. | | § geetai| gs Hemanies 
| iea2 Eas AS 
o “4 — 
eae 3 | 
Omnibus,  5ft. Miles.| lbs. 
diameter .| A 11200 | 140 


08 | -o072 Not used as drivers— 
| | always used without 
| armour — wear very 


slight. 
*032 | -0114 |Half mileage run with- 
| | | outarmour—wear prin- 


8-H.P. 5ft. dia. 

x 12°4in. s 

14-H.P. engine, | 
driver 6it. dia. - | |_ cipally on edges. 

xl5in. x 44in| C 4800 | 116 | ‘084 | ‘0175 More cut by experiments 

| than worn—wear dur- 

| | ing last 1400 miles quite 

| inappreciable. 
Do. .. ..| D  4200/ 170 | °22 | -0525 'Worndown to 4jin. thick, 
| then laid aside. 

Do .| E | 3200| 116 = °054 | 0169 During last 1800 wiles 

| wear quite inappre- 

ciable—excellent con- 


B | 2800 | 135 





tion. 

Do. .. ..| F | 4000} 170 | *32 {08 |Worn into ridges length- 
| wise —this set used on 
| | English trials. 

G | 200 | 105 » | 9, {Little used ; good as new. 





.. ee | 
14-H.P. steering | 

wheel 4ft. dia.| | | 

x12in. x 4in..| H | 6100 | 119 | -094 | ‘0154 |All the wear took place 

j | during first 1200 miles, 

wear during last 4000 

| ' | | hardly to be measured. 

Do. .. ..| 1 | 4950 | 119 | *064 | 0180 |All the wear took place 

| during first 1400 miles, 

wear during last 4000 

| | | hardly to be measured. 

Do. .. ..| K | 450} 169 “ »  |Burst, through gas form- 


| ing in substance of the 
tire. 

Do .. ..j L | 660 | 169 - » |Burst, through gas form- 
| { | ing in substance of the 
| } | tire. 

Do. .. ..| M | 1100/ 169 | *43 | °392 |Worn into ridges as F, 
| | but in transverse direc- 
| | | | tion. 

Do. .. ..|N | 900) 169 | °45 | ‘5 Worn into ridges as F, 

Mr. White's, 6ft. | | but in transverse direc- 
dia. x 15in. x | | tion. ‘ ; 
4tin. .. ..| O 27726 | 130? °49 | 0178 |Repaired by insertion of 





| a lining five times in 
| | nine years, at a cost of 
| | £170 16s. 7d. 


TaBLe LV.—Speeds. 











} 








Fie 
|2 £128 

—— | a 5 38 Remarks, 

3 Elge2 
2 | 2 (3 
is Bids 
1873, Jan. ..| 648 112) 5°6 | 8 delays from trifling causes ; total, 14 hours ; 

| two men run over. : 

» Feb...) 539 122) 44 | 2 delays, 9 hours ; malicious accidents. 
| | 


s March. | 687, 172) 4°0 1 delay, 4 hours ; plummer block collar broke. 
| | 
» April .| 825 204] 4-0 13 delays, 9} hours; all attributable to worn 
| | stateof armour. 
1874, Jan. .,| 754 167| 4:5 3 delays, 9 hours ; principally due, as above, 
to armour. 


» Feb. .-AL21 255} 4°4| No delays ; weather very heavy. 


» March,1156 196)5°9| No delays; fine weather and long trips ; 
steady running. 
» April.) 780 188} 4°1 | 3 delays—accidents to rolling stock—other- 
| wise g running. 
Total .. 6510 1416] 4°6 | 














Maxine Use or nis Trmz.—An American paper (the WNevw- 
haven Register) gives a curious account of a workman, by birth a 
Swede and by occupation an ironmoulder, who, so far from 
wishing to cut his day’s work short, can with difficulty be induced 
to leave off. His usual spell of labour is from four in the 
morning until seven at night, without even the usual knock-off 
for meals. As of course he is obliged to eat and drink, he 
economises his time by keeping a pail of soup on a bench above 
him, placed on a leve with his mouth, so that when he feels 
inclined he the rim of the bucket with his teeth and, 
throwing Sashes bask, drinks what he requires, while his hands 
are busy with his moulding. The same performance is gone 
through with his loaf of bread, which is cut up in convenient 
mouthfuls, The extreme results for a first-class artisan at this 
branch of work are 120 moulds a day, but this restless industrial 
makes nothing of turning out 200 moulds, Half a dozen such 
workers would be fatal to the passing of a short time Bill in any 
country in the world. 

New Tram-Cars ror Sourn Lonpon.—The London Tramways 
Company are about to run on the lines: south of the Thames a 
number of handsome, well-fitted-up one-horse cars, after the 
style of those in use in some parts of America. They have no 
outside seats, and are without conductors, and there are no 
passenger tickets. ‘The place of the present conductor, with his 
alarm punch and handful of tickets, will be taken by an 
ingeniously-constructed money box situated at the end of the car, 
and into which the required fare will have to be deposited. The 
driver will be able to see at once whether change is required, and 
this will be given to the passenger through an aperture in the 
door. Whenever coin is through the opening a bell is 
slightly rung, thus informing the passenger that the change is 
waiting. To prevent fraud by the company’s servants, each car 
will be provided with a tell-tale, which will let the passenger 
know whether his coin has passed into the required compartment. 
The ngers will pull a pulley and ring a bell when they desire 
to ht. The cars at night will be illuminated by means of 
new patent lamps, with reflectors of corrugated glass. During 
the past fortnight the introduction of awnings over the cars 
running between New-cross and Blackfriars and Westminster 
Bridges, by way of Camberwell-green, has been much appreciated 
by outside passengers. A shorter system of service will shortly 
be instituted on the South London lines, its delay being only 
attributable to the relaying of a great portion of the permanen t 
way in the Old Kent-road and other places. 
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N AGENTS FOR THE SALE OF THE 
caer ENGINEER. 


ARIS.—Madame Boyveau, Rue de la Banque. 
PERLIN.—ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwieTmeyver, Bookseller. 
NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspo' that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied Roa g envelope legibly directed by the 
writer to himself, and bearing @ 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, 0 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. _No notice whatever will be taken of 
anonymous communications, 

W. J. C.—We know nothing of the gas engine to which you refer. 

A Srupent.— You cannot have a better single work on the steam engine than 
that by Rigg, published by Messrs, Spon, Charing Cross. 

C. F. C.—We shall be obliged f you will point out the features like each 
other in the two valves, We Jail to see the resemblance. 

Atpua D.—You will find the formula given in Molesworth corret. We fail 
to understand the nature of your difficulty; please be more explicit. What 
are the span to be crossed, the load, und proposed dimensions of the girder? 

Tue ASPINALL Baake.— iVe are requested to state that ia our notice of this 
brake an error has crept in—that is to say, although the two pipe system has 
not yet been tried on a train, the one pipe system has been in use for some 
time on the Great Northera Railway. 





CHADDERTON’S STEAM COCKS. 
(To the Editor of The Bngweer.) 


Sir,—The writer will be much obliged to any of your correspondents 
who can give him the address of the maker of the above cocks, 
Galashiels, 28th Aug, G. 8. 





PEAT CUTTING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—I shall feel much obliged if any correspondent can favour me 
with the address of a Mr. Love, the inventor of a machine for cutting 
peat? A. C, 

Exeter, Ist Sept. 

SELF-ACTING RATCHET BRACES. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly inform me if there is in work a 


ratchet brace which will keep the drill constantly working with both 
back and forward stroke ? Ratcuer, 








SCHOOLEY'S PATENT GAS REGULATOR. 
(To the Editor of The Engineer.) 

Sir,—Referring to the notice inserted in your issue of August 22nd 
on Schooley’s patent gas regulator, I should feel obliged if you will allow 
me to correct it on two points. (1) Mercury is used to seal the cups, not 
water, to avoid evaporation, &c. (2) In the drawing, two inverted bells 
or cups are shown, both of which are instrumental in procuring an 
uniform pressure; the smaller one is affected by the variations of 
pressure upon the inlet side, and the larger one by those upon the 
delivery side. This larger cup also serves to prevent any suddenly 
increased pressure upon the smaller one closing the valve for an instant 
and extinguishing the lights as in ordinary one-cup regulators. 

Gracechurch-street, London, E.C., Ist Sept. T. H. Haywes, 





SUBSCRIPTIONS. 

Tae Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, f preferred, be supplied durect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number)... .. .. £0 148, 64, 
Yearly (including two double numbers)... - £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux ENGINEER is regi d for t ission abroad, 

Cloth Cases for binding Tur Enoineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enoineer can be had, price 18s. each -— 
Vols, 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of Tuk ENGINEER cun be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
vested af tht "retlowing rates. Subscribers paying in advance at the 
following rates will receive Tue Enoineer weekly and post-free. Sub- 
Pp pene by Post-office order must be accompanied by letter of advice 

to the Publisher. Thick Peper Copies may be had, if preferred at increased 

rates. 


Remittance Post-ofice Order. — Australia, Belgium, Brazil, British 

Colum! Bri Guiana, sg — of Good ~“E ~ Denmark, i 

ree only), Germany, Gibraltar, India, Italy, J 

sa — New ap ean a ew Wales, 
ew Zealand, Portugal, rr] Tasmania, Turk 

United States, West Coast of Afrloe, West Trades, China vid South. 

ampton, £1 lés, 

Remittance by Bill in London.—A Buenos Ayres, lon, France, 
and Algeria, Groce, Ionian Islands, Norway, y= gy ag 
Singapore, , Sweden, £1 16s. Chili, Borneo, and Java, £2 58. India, 
vid Brindisi, £2 68. 0d. 





ADVERTISEMENTS. 
charge for Advertisements of four lines and under is three shillings 
lines afterwards one shilling and s odd lines are 


be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on TuurRspaY EvENING IN EACH WEEK. 
*," Letters relating to Advertisements and the ‘ishing the 
a ea to the Publisher, Mr. George Leopold Riche; all 
letters to bc addressed to the Editor of Tax Enoineer, 168, Strand, 
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TRADE PROSPECTS. 


Reports are current that trade is improving, that 
orders are more plentiful, that inquiries come in freely ; 
and we learn from various sources that the “ worst is 
over,” that “trade is mending,” that “the bottom has been 
reached at last,” and that a “revival of prosperity has 
certainly begun.” This is very good news ; we trust that 
it is not too good news to be true. We confess that we 

all such vaticinations with much doubt ; that we 
fail to see much prospect of a return of national pros- 
perity. We may for the moment set aside a bad harvest 
as a factor in our reckoning. As regards internal trade, a 





harvest does much for the manufacturer, but for 
moment we are not considering internal trade, for it 
but moderately affects the producing departments with 
which we propose just now to deal. Setting aside then 
the nature of the harvest now being gathered in, let 
us consider what sound grounds of Toye we have 
that trade is really reviving, and that things are 
in store for us. We have made careful inquiries; our 
correspondents throughout the country have availed 
themselves of every source of information, and the result 
is that we are reluctantly compelled to maintain that 
there is no tangible evidence as yet to be had that 
permanent commercial prosperity is returning to this 
country. There is evidence that things are better in a 
small degree than they were. There are more inquiries ; 
there are more orders. There is some stir and excite- 
ment in great manufacturing towns; but this is a 
very different thing from the springing up of 
a regular steady demand from abroad which will send 
our looms and our spindles going at full speed, 
and start our ironworks into an activity uninterrupted 
from week’s end to week’s end. Let it be clearly 
understood that until there is a vigorous permanent de- 
mand from abroad for the wares which England has 
got to sell, there can be no true renewal of prosperity. 
Of this fact we must not for one moment lose sight. 
Until foreign gold or foreign corn comes into this 
country in return for iron, and steam engines, and coal, 
and manufactured cotton, and hardware, and machinery, 
there can be no return of prosperity, in the proper 
sense of the word. If this be borne in mind, 
it will be seen at once that we may measure 
our chance of having a good time in the immediate 
future by the prospects of foreign trade. The more 
closely we examine these prospects the less will they be 
liked. At the present moment it is practically impossible 
to sell anything out of England which is not loaded with 
a protective duty. This is true even of our own colonies. 
The exceptions to the rule are altogether trivial. Nothing 
can be sold that is not handicapped with a duty. Conse- 
quently, we have to fight the foreign producer 
while unequally weighted. In old times the Aztecs 
shackled notable prisoners of war by one leg to a post, 
and then compelled them to engage in a series of single- 
handed combats with their own braves until they were 
slain. In like manner we fight in the markets of the 
world shackled. Whether we shall be slain or not 
depends on very simple and obvious conditions. They 
are that we shall be able to make and sell iron, or other 
goods, or steam engines, or any articles of trade, at 
a price which shall be lower than that at which the pro- 
tected manufacturer can sell them. Let us suppose, for 
example, that a duty of 6d. was charged on every table- 
knife sent into America, and that excellent knives 
were sold by the American manufacturer for 1s. each. 
Then it is clear that we could not compete with him 
unless we could make and sell as good a knife for 6d. as 
the United States manufacturer sold for a shilling. This 
may seem an extreme case, but it is not really one. The 
United States duty on cast iron pipes is £7 a ton—equal 
to about 140 per cent. of their present value ; iron rails 
have to pay £3 5s, per ton—say, 65 to 70 per cent. of 
their value; the duty on steel rails is £5 16s. 8d. per ton, 
or, say, 130 per cent. of the value of such rails. Is 
it possible then that England can undersell industries 
thus protected? The conditions essential to doing 
this, are plenty of cheap money, low wages, cheap raw 
material, and the adoption of processes of manufacture 
which will reduce the cost of production to the lowest limit. 
The unswer returned by many people will be that we have 
these things. But this will not suffice. Have we them 
exclusively ? or having them exclusively now, can we be 
certain that our monopoly will endure? If not, there 
can be no sound revival of trade while protective tariffs 
exist. It is urged that no country on earth can beat us 
in cheapness, and those who argue in this direction point 
cimnaontiy to the fact that orders have been taken in 
Sheffield for steel rails, to be delivered in Montreal at 
£4 17s. 6d. perton. The railway charges from Sheffield to 
Liverpool, and cost of loading on board ship, may 
be taken at 9s. to 9s. 6d. per ton. To this must 
be added freight and insurance, say 8s. per ton, 
leaving the net price received for the rails about 
£4 per ton only. Steel rails were bought four 
months ago by the buyer for a leading English rail- 
way company at £4 2s. Gd. per ton, We are asked, “ is 
it possible to beat that?” The latest quotations for 
American iron rails ores about 40 dollars, or 
£8 per ton; and steel rails are quoted at £9 4s. 
But it is well known that such figures are nominal, 
and we have no doubt that a cin order could have 
been placed in the States a little while since for much less 
money. The fact, however, that Canada will not pay 
more than £4 17s. 6d.a ton for rails is manifest proof 
that they can be had elsewhere than in Great Britain at 
something very near that price. Now, is it possible that 
a large demand for rails at £4 17s. 6d. a ton delivered in 
Montreal, or £4 a ton at the works, could render the iron 
trade of this country prosperous? The answer must be 
that it would not. The works which can make any profit 
at all on rails sold for £4 a ton may be counted 
on the fingers. A concatenation of conditions is essen- 
tial to success; and these conditions are very hard 
to obtain. It is u that railway construction will 
P so rapidly in America that England must be 
called on for large quantities of rails. The evidence 
available of the imminence of this demand is meagre 
enough. Up to the 4th of July 761 miles of new railway 
had n made this year, as compared with 606 miles 
reported for the corresponding period in 1878, 618 in 
1877, 673 in 1876, 401 in 1875, 637 in 1874, and 1408 in 
1873. This is not particularly encouraging. A very 
thoughtful and suggestive article will be found in the 
Times of Wednesday, the 3rd inst., on “The Revival of 
American Industry,” from which we learn that during 
the last three years 132 American railroads with 16,623 
miles open, and an invested capital of £145,692,600, have 





been sold under foreclosure. In other words, over one- 
seventh of the present railway mileage of the country, 
representing considerably over one-seventh of the total 
reported capital invested, has within three years 
through the final stage of bankruptcy. And even 
during last year, when there were shouts of a revival 
and gleams of brightening prospects, at least forty-eight 
railroads, with a Tength of 3900 miles, and representing 
nearly £62,400,000 of nominal investment, were taken 
out of the hands of the original companies and turned 
over to new purchasers, generally the mortgage bond- 
holders, who have been compelled to take the property 
and throw good money after bad in the hope of 
eventually saving something from the wreck. “ With 
such facts before them,” adds our contemporary, “it is 
scarcely likely that American railway projectors will be 
able in the future to command for their schemes such an 
amount of financial support as has hitherto been 
accorded to ventures of this description.” 

If, leaving iron, we turn to the next most im- 
portant trade, the production of cotton goods, we 
find that we are gradually slipping out of the world’s 
markets altogether, because we cannot make cotton 
cloth good enough, and at the same time cheap enough, 
to compete with protected manufacturers. The produc- 
tion of cotton yarn in this country had fallen off by 
2,501,000 lb. in July, 1879, as compared with July, 1877 ; 
while in the same periods the exports of cotton 
cloth were respectively 358,118,300 and 301,830,800 yards; 
a falling off of 56,287,500 yards. And this, although it 
is admitted that wages have been reduced almost to 
famine rates ; and that it is nearly impossible to see how 
a farthing of profit is to be made out of the vast capital 
invested in our cotton mills. We are assured that the 
only way out of the difficulty lies in so far modifying the 
Factory Acts that women and children may be employed 
for longer hours each week, and the mills run to compete 
with those of France, Germany, and Belgium, which 
make eleven, twelve, and even fourteen hours aday. We 
see no reason to doubt the accuracy of these statements. 

It appears to be clear then, that a true revival of trade 
can only ensue on the springing up of a demand which 
the foreign producer is unable to satisfy ; or on the adop- 
tion of measures in this country which will permit us to 
produce goods at a profit, and yet so cheap that even 
when weighted by protection we can beat the rest of the 
world in its own markets. It is here that the energy 
and enterprise of the British manufacturer will enable 
him to do a great deal, and every nerveshould be strained 
to take advantage of a good market, even though, as we 
fear will be the case, the demand should be but tempo- 
rary. If the American source of supply remained limited 
we might have, perhaps, excellent orders for some time 
to come. But with the rise of a demand, American iron- 
masters will start works, now standing, into operation. 
In 1875 there were only 293 furnaces in blast out of a 
total of 713 completed. At the close of 1877 only 270 
furnaces were in blast out of a total of 716 built. On 
the 1st of January last the number of available furnaces 
was reduced to 700, and of this number 260 were in 
blast, leaving 440 idle. How long would they 
be kept idle if railway speculation revived in 
the States? Let but a sufficient demand spring 
up and in less than a year the United States would be in 
a position to make more iron, three to one, than they 
ever made before. The coal and iron resources of 
the country are prodigious, incalculable, and there 
will be no lack of money to develope them when 
it is wanted. Those who lean on America for 
a revival of our iron trade trust a broken reed. 
Nor is there the slightest evidence of a permanent, 
increased demand for English wares on the Continent. 
Germany, France, Austria, and Russia stand armed to 
the teeth. They have no money wherewithal to buy 
from us even if they had the will. The chance of 
revived trade lies, our readers may rest assured, not 
in the poomects of an augmented demand which will 
neutralise the tariff and make the consumer pay the 
duty, but in our hope of reducing cost so much that we— 
the producers—shull be able te pay the duty, and yet reap 
a fair profit ourselves. Many months ago there was an 
apparent turn in the tide. Iron began to rise in price, 
demand increased, and hope gilded the ironmasters’ 
dreams. We then stated that the idea that trade was 
getting better was a delusion, and that iron would be 
cheaper yet. What we said came true. Yet another 
period of temporary reaction, rails were sold at £6 5s. 
to £7 aton. It was said that they could not be lower ; 
that it was simply impossible to make a cheaper rail. 
In our impression for January 18th, 1878, we again 
stated that the lowest point had not yet been reached, 
and we were called hard names. Steel rails are now 
being sold at little more than £4 a ton. Who can say 
that the lowest price hasyet been touched? Improvements 
in machinery, plenty of capital, great ingenuity, and vast 
energy may enable us to undersell every other nation in 
existence ; but there will be no certain return of constant 
demand until we have —— to the world that, protect 
as they will, we can sell cheaper than the aided manu- 
facturer. Meanwhile temporary gleams of sunshine 
will cheer us. We shall sell now and then a few 
extra thousand or a few hundreds of thousands of 
, sarin worth of goods to comply with a temporary 

emand ; but such sales will be poor substitutes for that 
national supremecy in trade which we are rapidly losing 
as the natural resources of other countries are becoming 
developed by a protective policy which can hardly do 
much con to the consumer while we, the producer, 
are compelled to pay the duty for him, without doing 
which he will not so much as look at wares which to 
sell is a matter of national life or death to us. 


THE BEARING OF THE MEPPEN TRIALS ON THE BREECH 
AND MUZZLE-LOADING QUESTION. 
ALTHOUGH we have no breech-loading guns actually 
on probation for the service, our artillerymen have their 
merits forced on them by many considerations. The 
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very striking results recently obtained at Meppen 
especially are such as cannot fail to carry great weight in 
a question where objections exist on the score of compli- 
cation. We may say complication has long constituted the 
pith of the matter, for guns can undoubtedly be made to 
give good results on either system at the cest of complica- 
tion. A muzzle-loading gun can be made to obtain cover 
by disappearing, its chamber can be enlarged, running back 
can even be dispensed with by outside loading, but the 

uestion is at the expense of how much complexity? On 
the other hand, breech-loading involves the existence of 
nicely-fitting moving parts and joints that have to be 
closed by special means, and that at the seat of maximum 
pressure. Complication is objectionable in the degree in 
which it causes trouble; hence marked success must 
always carry weight as a proof of good practical working. 
This, however, is not the whole case made good at 
Meppen. Beyond the fact of striking success with 
breech-loading guns, Herr Krupp has developed features 
which naturally suit themselves to the breech-loadin 
system to an extent which will be very difficult indee 
to associate with muzzle-loaders, and these very features 
have contributed, in a great degree, to the remarkable 
resultsobtained. Letusfirst considerthe question of breech 
and muzzle-loading in its general aspect, keeping clear of 
details as far as possible. Probably we cannot more 
fairly put forward theadvantagesof breech-loadingthan by 
following the line of argument we understand Major Nolan 
to have used in the House on this question. He considers 
that breech-loading guns allow the men to be kept under 
cover much more easily than muzzle-loaders. He admits 
that various devices can be adopted by which the detach- 
ments of the last-mentioned guns may be protected, but 
always at the expense of complication. The breech- 
loader need not be run back further than it recoils, and 
its recoil may easily be kept ata minimum. Hence a 
gun fills up its porthole continually, instead of having to 
come back and open it, and that just when men have to 
get in front of the port to load. This he considers, in 
the presence of musketry fire of the present day, makes an 
enormous difference in the number of casualties. A 
muzzle-loader may, it is true, be made to disappear 
entirely under cover, but whether on the Moncrieff or 
any other system, complicated gear becomes necessary. 
Questions such as the ease of getting the projectile 
home, security against double-leading, safety against 
burning residue being left in the bore and other minor 
advantages, Major Nolan does not care to raise. Cover 
in a simple shape is, he thinks, the great question, 
and on that he stands. 

On the other hand, the advocates of the muzzle-loading 
system argue that complication has already been intro- 
duced by the moving parts of the breech with gas checks 
and the like, that a heavy wedge sliding on oiled bearings 
fitting with a close joint is as likely to fail on service as 
many of the devices to which the advocates of breech- 
loaders object. Moreover, say they, a muzzle-loading gun 
that disappears is loaded by men standing much closer 
to the parapet and better protected than those serving a 
breech-loader. Where so much variation exists in par- 
ticular cases, it is difficult to make general comparisons. 
Krupp’s ball and socket gun, and Rendel’s system of 
loading outside the turret, may taken as signal 
instances of ingenuity in pushing certain advantages 
belonging to each system to the maximum extent. In 
its general aspect the respective merits of breech and 
muzzle-loading have appeared as if they might be argued 
for years to come. We cannot, however, fail to see that 
certain features have now been developed, especially in 
the recent Meppen trials, that bid fair to give advantages 
to the breech-loading gun that may turn the scale in its 
favour. Krupp has produced guns that are far superior 
in power to any muzzle-loader that, as far as we know, 
has yet been brought forward of the same size, although 
the Elswick Gin. breech-loader is as powerful. The 
case of the 18-ton gun, which drives its projectile through 
20in. of iron, may be taken as one example; the 3:4in. 
gun, firing a projectile with an initial velocity of 2098ft., 
is another. Now this power is obtained chiefly by means 
of great length and enlarged chambers. The 71-ton gun 
is 2in. longer than the 100-ton, and 6ft. longer than the 
80-ton gun. The chamber in that piece is not greatly 
enlarged, but the 3°4in. gun that we have quoted is 
14ft. 3in. long, and has a chamber enlarged in the extra- 
ordinary proportion to its bore of 5°9in. to 3°4in. How 
can this be rivalled on the muzzle-loading system? 
Very great length literally entails no inconvenience in a 
breech-loader, but in a muzzle-loader running back and 
ramming home become intolerably troublesome. Krupp 
has no difficulty in charging a chamber of any size from 
the breech, but how can a cartridge be made to expand 
to something approaching twice its diameter when 
rammed home from the muzzle? These two features, 
we think, now Ee the breech-loader at an advantage. 
It remains to seen what can be done on behalf of 
muzzle-loaders.to restore the balance between the rival 
systems, a balance which, we consider, has been, at all 
cote for the moment, turned m favour of the breech- 
oader, 


INVENTORS AND THE GOVERNMENT. 

For very many years inventors have complained one 
after another that they have been or are being hardly 
and unfairly used by “the Government.” The character 
of these complaints seldom varies. Circumstances alter 
cases in this relation very slightly indeed ; and so we hear 
day after day and year after year the same tale, that 
Government has taken possession of an invention and 
given the inventor no adequate reward. The persistence 
of these statements, and their constant repetition in 
almost the same words, leave us no alternative but to 
believe that they have some foundation in fact. A 
careful and impartial examination of any individual case 
taken at haphazard will, however, go far to prove that, 
to speak in very plain terms, if what is known as “the 
Government” has behaved like a rogue, the inventor has 
played the part of a fool. As this may be a novel way 





of putting the matter to many of our readers, a little 
explanation a be necessary. No class of inventor is 
so common as that whose ranks are made up of men who 
devise improvements in what may be termed warlike 
machinery. For one man who turns his attention to 
scheming improvements in steam engines, or cotton mills, 
or ploughs, it would seem that at least three can be 
found who invent new guns, or new projectiles, or novel 
systems of armour-plating, or new pack-saddles, or gun- 
carriages. It is not easy to explain the reason of the 
fact, but we venture to think that our statement will not 
be disputed. As soon as an inventor has schemed a new 
gun, let us suppose, he at once submits it to the authori- 
ties. He writes to the War-office. In due time he 
receives a reply acknowledging the receipt of his commu- 
nication; and there the matter ends. The luckless one 
writes and writes again. Much heart-burning, and 
weary days and nights of disappointment ensue. 
The inventor might have spared himself all this had he 
borne in mind that the Government will have nothing to 
do with what we may term “ paper” inventions, coming 
from outsiders. All such inventions are, to call them by 
their right names, suggestions. They have no tangible or 
marketable value, and the supply of them is enormously 
out of proportion to the demand. The Government will 
not, and, indeed, should not, take much thought of sug- 
gestions coming from outsiders who as a rule have no 
practical experience. But even were it otherwise, the 
value of a suggestion is usually very small as compared 
with that of a complete invention. The man who, having 
suggested an improvement to the Government, wastes his 
time in seeking for a reward, deserves the fate which 
will surely befall him unless he sees the error of his ways 
in time. In a word, then, we hold that the inventor— 
that is to say, the man who makes suggestions—is not in 
one case out of five hundred entitled to any reward, or 
remuneration, or recognition of services from or by the 
Government. 

There is another and a very different type of inventor 
represented by him who really makes an invention 
and works it out. Let us suppose, for example, that 
a man has invented a wheelbarrow which can be con- 
verted at will into a comfortable tent, used as a gabion, 
employed as an ambulance, or at will converted into a 
camp cooking range. The inventor does not content 
himself with writing and suggesting to the Government 
that it should make such a barrow. On the contrary, 
he makes it himself or has it made, and works pertina- 
ciously until he gets someone in authority to come and 
look at it; at last a committee report on it, and it is 
accepted into the service. Now up toa certain point 
the inventor has worked like a shrewd, sensible man. 
He knows that his fellow creatures, whether they con- 
stitute a Government or not, never pay for suggestions if 
they can possibly avoid it. He knows that they will 
buy what they hold to be worth the money, and nothing 
else ; and as we have said, he makes his barrow and sells 
it. But in selling it, he flings all his caution to the winds. 
He trusts the Government which is practically entirely 
irresponsible, while he would not perhaps think of giving 
a day’s credit to his own brother. In the long run he 
finds that the Government either gives him noreward at all 
for his invention, or something which he feels to be 
ridiculously inadequate to its true value. Then he goes 
to law, confident of success, and discovers too late, to his 
horror, that the legal position of the Government is 
unassailable, and that he has to all intents and purposes 
no case. Of course under such circumstances he com- 
plains. He would not be human if he did not. Are his 
plaints to be disregarded like those of the man who sug- 
gests and does nothing more? We think not. That he 
has acted imprudently is certain ; but many imprudent 
folks deserve pity, and even to have their wrongs righted 
if possible. 

The plain duty of every inventor who has succeeded 
in persuading the Government to purchase his invention 
is to have an agreement drawn up and properly executed 
securing the rights of the Government on the one han 
and of the inventor on the other. This being done, he 
is safe. It is quite true that he may sell his invention 
for one-fourth of what it is ultimately worth, but this is 
not the point. He secures for himself as much as his 
invention will fetch at the time he sold it, and that was 
its true value at the time. Let him rest content; he has 
done well. But in a great many cases the inventor does 
not care to sell his invention ; he prefers to leave payment 
for itanopenquestion. Again the Government may refuse 
to treat for an invention, and promise a reward instead of 
a price. The inventor knows that the Government can 
take his invention if they like and pay him what they 
please whether he will or not. Also he does uot forget 
that the invention may be of no use to any one but the 
Government, and that if it does not buy he may tear up 
his patent. It is in cases like this that all the nerve and 
acumen of a shrewd man’s characterare required ; and we 
think we do nut go too far when we say that a great many 
inventors have succeeded in getting the better of the 
Government under such circumstances. Putting this 
on one side, however, there remains the broad fact that 
inventors now and then cannot help themselves, and 
must trust to the Government for adequate reward for 
their services. We have not spared the follies of 
inventors ; but nothing can thoroughly justify a Govern- 
ment in taking advantage of their follies. If they trust 
the authorities and believe that they will get a reward 
which has been promised to them, then they should get 
it, and that freely. It would be infinitely better for all 
— if there were no trusting on either side ; much 

tter if all the business transactions between the Govern- 
ment and the inventor rested on the firm basis of a legal 
contract. But this cannot be—sometimes because the 
inventor is unwise, but often because the Government 
refuses point blank to sign any contract. Under these 
circumstances the Government should act with open- 
handed liberality. It is its fault that a bargain has 
not been made; it should abide the loss. 

It is impossible we fear to resist the conclusion that 





the Government in dealing with inventors does now and 
then play a mean and unworthy part. It suffers itself to 
find its way into a court of law, and it avails itself freely 
of judgments pronounced reluctantly by those who, while 
they have to administer the law, believe that the heads 
of a great nation ought in the highest sense to be above 
the law. An instance is supplied by the case of Henry 
v, the Queen, concluded on the 10th of last May, when the 
Lord Chief Justice and Mr. Justice Lopes pronounced 
judgment for the defendant. The case may be stated in 
a few sentences. ‘The Government adopted a breech- 
loading rifle, the barrel of which was invented by Mr, 
Henry, and the breech by Mr. Martini. Furthermore, Mr, 
Henry invented with Col. Boxer certain ammunition—an 
improvement on ammunition invented by Mr. Daw, and 
for which Mr. Daw received the £400 referred to further 
on, and so the Martini-Henry gun used the Boxer-Henry 
ammunition. The Government paid Mr. Henry £5000 ; 
the Secretary of War maintaining that the sum was to 
pay for the ammunition as well as for the rifle barrel, while 

Ir. Henry contended that it was for the rifie alone, and 
demanded a further reward. It was clearly proved, how- 
ever, that Mr. Henry had no case; he had submitted his 
invention, on perfecting which he had spent great sums 
of money, to the Government in reply to an advertise- 
ment. The following extract from the Lord Chief Justice’s 
judgment will show what the effect of this advertisement 
was. “The advertisement in effect said : ‘Produce the best 
weapon, and we will give you £1000, and for the best cart- 
ridge we will give £400,and we may give you some further 
reward ; but the Government did not take themselves 
that any further reward would be paid, or that, as 
regarded the ammunition, anything more than £400 
would be paid. The mere promise that the Secretary of 
State would take care that no ingenious novelty should 
be produced without a proper acknowledgment did not 
bind the Crown to make a payment in money for it. It 
is true that the Ordnance Committee afterwards recom- 
mended that a reward should be given in respect of the 
ammunition as well as of the weapon; and it was con- 
tended that as the Secretary of State had communicated 
their report to the petitioner and adopted it, he thereby 
constituted a new contract. But the answer to that is 
that it was not the fact that Mr. Henry produced either 
his arm or ammunition under that report, for he had 
already placed both at the disposal of the Govern- 
ment before the report was presented, and therefore it 
could not alter the position in which he stood with 
reference to the Government. Their recommendation, I 
am sorry to say, does not seem to have been carried out. 
It appears from the correspondence that the sum of 
£5000 was awarded solely in respect of the rifle. The 
letters previous to the payment refer in positive terms 
only to the weapon, and make no reference whatever tu 
the ammunition. Whether the Secretary of State in- 
tended the £5000 to include a reward for the ammunition 
as well as for the rifle does not appear. But it is not to 
be assumed that there has been any reward in respect of 
the ammunition. I regret that a reward does not appear 
to have been given for it, and if we could construe the 
advertisement so as to make it a contract between the 
Crown, represented by its officer the Secretary of State, 
and the petitioner, that he should be rewarded in respect 
of the ammunition, I should say that the contract has 
not been fulfilled, and that there was, therefore, a foun- 
dation for the present claim. But I am obliged to refer 
to the advertisement, and that is no more than holding 
out a possibility of some reward being given in respect 
of the arm and ammunition, and it does not amount to a 
contract. There must, therefore, be judgment for the 
Crown.” 

The Government in this case stood on its rights and 
won ; but there is a time when it is wise not to insist on 
legal rights, and we think Mr. Henry has good ground 
for complaint. In most cases the Government deals with 
inventors in a very niggardly fashion; and there is the less 
reason for this that the annual expenditure on rewards to 
inventors is very small, and that Parliament never 

rudges it. Had another £5000 been given to Mr. 
oar not a dissentient voice would have been raised 
in the House when the vote for supplies was 
taken. A still worse defect in the treatment of inventors 
by the Government is its extreme tardiness in giving 
rewards. A sum like £5000 paid at once to an inventor 
would do him more good in the majority of instances 
than would £15,000 or £20,000 paid ten or a dozen years 
after the adoption of his invention. In the relations of 
inventors and the Government there are faults on both 
sides, but the faults of the latter all tend towards mean- 
ness, and meanness on the part of a Government dealing 
with inventors is worse than a political crime—it is an 
atrocious blunder. 





RECIPROCITY OR FREE TRADE, 


Mr. C. B. Hotianp, the managing-director of the Shef- 
field Steel and Iron Works—Messrs. Brown, Bayley, and 
Dixon, Limited—has published, in a pamphlet form, his views 
on the ‘* Advantages or Disadvantages of Free Trade.” Ho 
defines free trade to mean, ‘‘the importing and exporting of 
all goods free of duty,” and if that definition is correct he 
ranks himself the free trader of free traders. If this defini- 
tion is not correct, he asks what is free trade. If it is meant 
that ‘‘we in England will receive all foreign produce and give 
our own free of all duties, and that the foreigner may impose 
what import duties he thinks fit on our goods, to prevent our 
competing in foreign markets,” then he condemns that policy 
as suicidal to our manufacturing interests. The action of a 
protective policy he declares to be injurious all round, even 
to the community where it isin force. ‘‘If by protection,” 
says Mr. Holland, ‘‘you endeavour to create and foster a 
trade which is not able to compete with other countries with- 
out the imposition of a protective rae you do so at the 
expense of the rest of the country.” He gives an example. 
Supposing that in America the production of steel rails is 
500,000 tons per annum, and that there is a protective duty 
of £4 10s. per ton ; supposing the cost of manufacturing the 
rails in both countries to he the same, and the American 
manufacturers to get the full benefit of the £4 10s, duty per 
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ton, it would enable them to make a profit of £2,250,000. 
Had there been no duty it would have taken £2,250,000 less 
to pay for the rails, and it would not have been necessary to 
tax other goods to that extent. After showing the operation 
of the restrictive tariffs in France, Germany, and Belgium, 
Mr. Holland proposes to alter this ‘unnatural state of 
affairs,” by asking our colonies to accept the principles of free 
trade, and by imposing duties on goods coming from those 
countries other than our own colonies, where protective duties 
are exacted, and, if necessary, by imposing export duties on 
such goods as foreign countries are compelled to take from us. 
He contends that by this means we should encourage emigra- 
tion to our own colonies, increase their produce and wealth, 
open out secured markets for ourselves, and encourage a 
system which is admitted, if universally adopted, to be for 
the benefit of mankind. 


THE AMERICAN IRON TRADE, 


Tne ironmasters of the United States, who are members of 
the Western Association, assembled at Pittsburgh on Friday, 
‘to consider the question of further advancing prices.” It 
would seem from the character of the business that some 
sanguine spirits in the association are scarcely satisfied that 
in the advances which have been secured in the past six 
weeks all the attainable benefit from the great demand for 
iron and steel which is being expressed has been realised. 
But the less sanguine would appear to have counselled caution. 
It is made known that ‘‘ after a full discussion it was resolved 
at present not to adopt a further advanced scale of prices, 
but to leave the market to care for itself, so that whatever 
advance comes may result from a natural demand.” Con- 
sumers of iron in America may well respond; ‘‘ Thank you 
for nothing.” ‘Their own prudence in placing some of their 
orders with British ironmasters, has had much to do with 
this resolution. During the “ full discussion” mentioned, it 
was urged that ‘‘if manufacturers now adopted furtheradvanced 

rices foreign manufacturers would step in, capturing trade.” 
Ko one will blame the United States ironmasters for adopting 
so prudent a course. It was not to be expected that men of 
their astuteness would have otherwise determined. Yet the 
ironmasters of our own country may be certain that they will 
not be exempted from some share in the future demand, even 
if their transatlantic con/fréres should remain a little while 
content with the advances that they have already secured. 
Mr. Abram Hewitt, in his recent report, names extensive 
railway schemes whose requirements alone will ‘‘ be enormous 
for some years to come.” Railway schemes in the States have 
not hitherto proved remunerative, and it is more than pro- 
bable that Mr. Hewitt paints far too bright a picture. It is 
questionable, in other words, whether American capitalists 
will invest their money in the required direction, and we may 
rest assured that American ironmasters will let no orders 
come to England if they can help it. 








LITERATURE. 


Minutes of Proceedings of the Institution of Civ'l Engineers. 
Vol. lvii. Session 1878-79, Part III, Edited by James 
FORREST. 

WE devoted more space to our notice of vol. lvi. than we 
usually appropriate to our notices of the “Minutes of Pro- 
ceedings of the Institution of Civil Engineers,” the in- 
ducement to do so being the interest and value which 
attaches to the papers on Australian Engineering, and 
the sand reservoirs which supply Sydney with water. If 
we are unable to give an sonal space to our notice of the 
succeeding volume lvii., now before us, our brevity is 
not to be attributed to any falling off in the character of 
the papers which it contains, but only that many of the 
subjects are more familiar to engineers in England, or 
that they demand less description than was necessary in 
referring to the papers on Australian engineering in the 
preceding volume just referred to. 

After a succinct but clear paper “On Movable Bridges,” 
by Mr. James Price, M. Inst. C.E., in which is described 
the “Insistant pontoon bridge,” designed by Mr. R. 
Mallet, for approaching the terminus at Broadstone of 
the Midland Great Western Railway of Ireland, and 
which, though in use for nearly twenty years, remained, 
we believe, unique up to the period of its demolition in 
consequence of the filling up of the canal which it 
spanned, we have two papers read in March and April 
last, “On Lighthouse Illumination,” more especially in 
reference to electric lighting. The first of these, “ On 
the Electric Light Applied to Lighthouse [lumination,” 
is by Mr. J. N. Douglass, engineer to the Trinity House 
Corporation. Any attempt to summarise or abstract 
this paper, abounding as it does in well-digested detail, 
would be at once useless, and unfair to the author. Dr. 
Tyndall, in the discussion which followed, by a written 
communication to the secretary, characterises the paper 
in the following terms :—“ The paper is a repertory of 
facts of the utmost importance in regard to the develop- 
mentof lighthouseillumination. Theremarkableimprove- 
ments in the application of the électric light to lighthouses 
were summed up in the pregnant paragraph in which the 
author stated the cost per unit of light at the Lizard to 
be only one-ninth of what it was at Dungeness, and, for 
equal quantities of coke, the light of the Lizard to be 
twenty times greater than that of Dungeness.” From 
information communicated to him by M. Petit, engineer- 
in-chief of the Belgian lighthouse system, after giving 
in detail the visibility of the South Foreland electric 
light from various distant points on the coast of Belgium, 
over long periods, and in very various weather, Dr. 
Tyndall continues :—“ In a word, the immense superiority 
of the electric light over the oil light is proved by the 
fact that the first reaches its geographical range 75 times 
out of 100, while the second reaches its range only 
29 times out of 100.” 

_ Lighthouse engineering embraces really two very dis- 
tinct though necessarily parallel paths of practice. One of 
these has reference to the construction of the towers or 
other buildings, from the summit of which the light is to 
be shown. e methods which rule the practice in these 
respects are much the same as those which regulate all 
other structural engineering, and may be said to be 
embalmed in the two classical works—‘Simeaton’s 
Account of the Building of the Eddystone,” and “Steven- 
son’s Account of the Inchcape or Bell Rock Lighthouse.” 
All that relates to “lighthouse illumination,” which con- 








stitutes the second of the parallel roads in the es of 


the pharic engineer just referred to, is peculiar, more 
complicated, difficult, and rests — many very different 
and often by no means easily investigated physi- 
cal conditions in relation to the passage of light 
through our atmosphere in its varied and ever vary- 
ing states. It is with this latter path of lighthouse 
engineering alone that Mr. Douglass’s paper deals. We 
can fully endorse Dr. Tyndall’s expression as to its 
repertorial character, when we say that Thomas Steven- 
son’saccountof the Skerryvore Lighthouse comprises nearly 
everything important in reference to illumination by oil 
lamps and reflectors, and that Mr. Douglass’s paper con- 
tains almost all the information available at the present 
time in reference to “Electric Illumination ;” and taken 
in connection with the succeeding paper by Mr. J. T. 
Chance, developes most of what has been done in dioptric 
and catadioptric apparatus, inaugurated by Fresnel, and 
since diffused over every part of the globe where lighthouses 
are known. Of Mr. Chance’s paper on “ Dioptric Appa- 
ratus in Lighthouses for the Electric Light,” we are 
unable to speak in like terms of unqualified praise. It 
contains really no information on that part of its subject 
which would be of most general interest to engineers and 
mechanicians — namely, some clear description of the 
glass grinding machinery by which large straight prisms 
of various angles, and those circularly bent prisms which 
constitute the zones of whick polyzonal lenses are built 
up, are accurately figured, after the glass has been cast 
in metallic moulds. 

Messrs. Chance’s machinery, we may say, though of 
great beauty and exactness in performance, presents 
nothing novel as regards the production of recti- 
lineal prisms of any angle, and as regards those curved 
prisms of which polyzonal lenses are built up, the 
grinding and polishing movements are referable to 
motions in two simple circular arcs, orthogonal to each 
other, one being in the plane of the axis of the bent 
prism, and the other at right angles to the same. The 
sreat refracting telescope makers in Europe and America 
1ave freely published accounts of their glass-grinding and 
—_ machinery. Why should not Messrs. Chance 

equally liberal ? 

By far the most important part of the discussion on 
Mr. Douglass’s paper, as reported, consists in the obser- 
vations made by Mir. Vernon Harcourt, who, on appa- 
rently sound grounds, disputes the presumed advantages 
of the electric light for piercing through air loaded with 
watery vapour or fine drizzling mist. The electric light 
contains much violet but very few of the red rays; the 
long wave length of the latter is best suited, with a given 
intensity of illumination, to piercing through air laden 
with aqueous vapour, as has been pointed out by 
Angstrém, and also by Janssen. That light would no 
doubt be best for Fetes illumination under all 
atmospheric vicissitudes which should combine with 
the abundant red rays of coal-gas or oil-lamp flame the 
intensity of the electric light. 

The next two selected papers, videlicet, on the “Foun- 
dations of the New Capital at Albany, New York,” by 
William Jarvis McAlpine, M.I.C.E., and the translation 
and abstract of the “ Technical Report of the German 
Railway Union,” by Walter Raleigh Browne, M.A., 
M.LC.E., we must pass without remark, the former 
because, with the appearance of scientific profundity 
and exactness, it seems to contain little or nothing 
beyond what was as well known in the days of the 
Tower of Babel, if such a structure ever actually 
existed ; the second because it is scarcely susceptible 
of condensation, and though prolix, the recorded 
answers to the many questions referred leave matters 
pretty nearly as uncertain as before. 

Mr. Byrne’s paper on “Irrigation in Ceylon” is 
valuable though brief, and Mr. D. Kinnear Clark’s second 
paper on “The St. Gothard Tunnel,” though in great 
part derived from continental brochures already published 
abroad, will be perused with interest by the reader of 
English only. 

Amongst the memoirs of deceased members of the Inst. 
C.E., the first, relating to the late Mr. G. P. Bidder, in 
early life the calculating boy of Moreton Hampstead, in 
Devon, may be said to have that extra-professional, or 
even world-wide interest which belongs to the career of 
those who, born in humble life, have raised themselves to 
prominence in professional and social position as well as 
to wealth, maintaining always a character devoid of moral 
stain. 

The extracts from foreign journals, seventy-one in 
number, are very varied in subject and in merit, one of 
the most important and interesting being M. Blanchet’s 
account, translated from the Annales des Mines, of the 
“ Atmospheric System of Raising Minerals, for the 
Working of Mines of all Depths.” This is, so to say, a 
vertical atmospheric railway. It has been applied at 
the Hittinguer shaft of the Epinac Collieries (Saéne-et- 
Loire) and apparently with complete success, mechani- 
cal and financial, if we may judge by the fact that more 
powerful engines are now in progress of construction for 
the working of the shatt. 

Some little doubt might be expressed as to the 
utility now-a-days of translating memoirs originally 
published in French—a language the knowledge of which 
Is now so widely diffused in Western Europe and in the 
United States. At the least,a marked preference should 
be — to memoirs in European tongues scarcely known 
in Great Britain. 








WaprprineG IMpROVEMENTS.—The second bridge over the entrance 
to the London Docks has just been commenced. The new 
ss swing bridge will be similar to that over the Hermitage 

k entrance, with a width of 24ft. 6in., and foot-paths on 
either side, thus avoiding the block to the traffic which formerly 
existed for hours at atime, and at the most important part of the 
day. The solidity of the bridge may be judged when the test 
required is to be 32 tons carried on a truck of four wheels. The 
contractor is Mr. W. Webster. The ironwork is to be erected by 
Messrs. Handyside and Co., of Derby, and the works are under 
the superintendence of Mr. Rowell. 





MINERAL STATISTICS, 1878. 
No, I. 

A Few months since the reports of the Inspectors of 
Mines ny aang ; more recently the annual report of the 
British lron Trade Association on the iron, steel, and 
allied trades ; and now we have before us, at an earlier 
ete than usual, the Mineral Statistics of the United 

ingdom for the year 1878. In the first-named report 
complete details are recorded of the underground opera- 
tions, together with the produce of the minerals raised 
from mines under the “Coal and Metalliferous Mines 
Regulation Acts, 1872,” and accounts of the several 
calamitous accidents occurring during the year, the 
results of sp@cial inquiries into the same, and other - 
interesting matters. The report of the British Iron 
Trade Association, as the name implies, bears closely on 
the condition of these we industries in the year 
1878, and to which we will have occasion to refer when 
recording the returns of production. While the Mineral 
Statistics of the United Kingdom embraces a far wider 
field, and records annually, not only the produce of mines 
under inspection, but also the produce of those mines 
—open workings—not under the provision of either Acts 
above referred to; beyond this the metals obtained, their 
market prices and values, the imports and exports, and 
in the matter of coal production, the distribution by 
railway and canal, quantities sent coastwise and exported 
are annually recorded. From the last-named return we 
have, as appears in the following table, the quantities 
and values of the metals obtained from the ores pro- 
duced in the United Kingdom in 1878 :— 


Metals. Quantities. pee 
Ce — 2,848 15 2 
Pigiron ... ... 6,381,051ltons ... 16,154,992 0 0 
Tin aga sine. Scag TE ek. are 663,080 0 0 
Copper AD po ae eer 271,042 0 0 
tar ais odie” “ikke 58,020 ,, 972,491 0 0 
| re ee Gao af. 123,025 10 0 
Silver from lead 397,471 0z.... 88,296 19 6 
Silver from ore ... 27,648 oz... 6,223 0 90 
Other metals (estimated) pt 1125 0 0 





Total value of metals produced in 

TO ia nse. ere eds, esc as e «6 
The total value of minerals and metals obtained from 
the mines of the United Kingdom in 1878 and pre- 
vious year was as follows :— 


1878, 1877. 
Metals as above ... ... ... 18,283,124 ... 18,742,960 
Coal he ottawa" 46,412,753 |... 47,113,767 
inerals not uce ‘ 
Salen: dae be i 2,643,404 ... 2,424,679 





Total value ... ... ... 67,339,281 ... 68,281,406 
The details of mines and minerals appears as follows :— 

Tin Ore and Metallic Tin.—This important mineral 
is obtained from the native oxide of the metal, which 
belongs exclusively to the older geological formations, 
being chiefly met with in veins traversing granite, gneiss, 
or micaslate. Cornwall is one of the principal localities 
in which it is most productive in this country, and ores 
of tin have been continuously raised in Cornwall from 
the time of the Phoenicians. This metal, though of a 
remote antiquity, was until the beginning of the last 
century obtained almost exclusively from the mines and 
tin streams of Cornwall; indeed, Cornwall may be said 
up to that time to have furnished the great bulk of 
metallic tin brought into the market. As early as the 
thirteenth century the principal emporium of the tin 
trade was Bruges, the merchants of Italy obtaining the 
tin from Cornwall and distributing it among the countries 
of the Levant, though Bruges at that time continued to 
be the great market for Cornish tin. About the year 
1710 valuable deposits of tin ore were discovered in the 
island of Banca, in the Malay Archipelago, and more 
recently in the neighbouring island of Billiton, and in 
various parts of Australia. The tin ore—black tin— 
obtained from the mines selling ore in 1878 amounted to 
15,045 tons, the produce of ninety mines, the value of 
the ore £530,737 ; the metallic tin obtained being 10,106 
tons, of the value of £663,080. Comparing these returns 
with those of 1877, when tin ore gave 14,142 tons, of the 
value of £572,763, and metallic tin 9500 tons, of the value 
of £695,162, there appears an increase of 900 tons of 
black tin and 600 tons of metallic tin; while on the 
other hand the market prices of both ore and metal show a 
falling off. For example, the average price of tin ore per 
ton in 1878 was £35 5s. 6d., compared with £40 10s. in 
1877, and £78 1s. in 1873. Again, as regards metallic 
tin—common block—the average price per ton in 1878 
was £65 12s. 3d., against £73 3s. 6d. in 1877, and £133 7s. 
in 1873, a falling off exceeding 100 per cent. in the 
first and last-named years. The other varieties of tin 
known in the market as “Banca” and “ Billiton” 
also exhibit considerable fluctuations, Banca falling 
from £70 per ton in January to £58 in October, 
and rising again to £64 10s. in December, while Billiton 
fell from £65 5s. to £53, and rose again at the close 
of the year to £61. In the year 1872 the market prices 
in London were, Banca £153 5s., and Straits £145 lis. 
per ton. The imports of metallic tin in 1878, consisting 
of blocks, ingots, bars, or slabs, and regulus, amounted to 
15,222 tons, compared with 13,761 tons in 1877 and 16,644 
tons in 1876. Of the tin imported into the United 
Kingdom it is interesting to note that the Australian 
colonies furnish a large proportion ; in 1878 of the tin 
thus Saperved Victoria contributed 2834 tons, New 
South Wales 6699 tons, y pareapaes 95 tons, and Tas- 
mania 736 tons, while the Dutch settlements in the East 
Indies sent us 5795 tons. The total exports of tin from 
Australia in 1878, from Sydney, Melbourne, and other 

orts, amounted to 8650 tons, compared with 9093 tons 
in 1877 and 8392 tons in the year 1876. 

Copper Ore and Metallic Copper.—The ores of copper 
occur not only in many different forms, but geographically 
their distribution is very extensive. The principal source 
of supply in this country is from the mines of Cornwall 
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and Devonshire; formerly the Ecton, Clayton, and 
Waterbank mines of Staffordshire yielded ores of copper 
in considerable quantity ; the same may be said of the 
Pary’s mines in lesea. In the year 1878 the mines 
selling copper ore in the United Kingdom numbered 
eighty-five, producing 56,094 tons of ore, of an average 
produce of 7 per cent.; the value of the ore is set down 
at £201,434 ; the metallic copper obtained from these ores 
amounted to 3952 tons, of the value of £271,042. In 
the previous year the corresponding returns were, copper 
ore, =e tons, value £262,270; copper, 4486 tons, of 
the value of £340,067—the average value of the ore 
being £4 4s. 6d. per ton compared with £3 6s. in 1878. 
Metallic copper, the “ best selected” in 1878, was £72 in 
January, falling gradually throughout the year till 
aske, when it stood at £64 per ton ; other varieties 
of copper, such as tough cake and ingot, sheets and 
sheathing, and Australian, also exhibit a decline in price, 
the average of which may be taken as about £5 per ton. 
Of the metallic copper produced in 1878, the mines of 
Cornwall gave 2902 tons; those of Devonshire, 622 ; 
tons ; Wales, 230 tons ; Ireland, 140 tons ; and Scotland, 
25 tons ; the remaining quantities being produced in the 
Isle of Man, Lancashire, and Shropshire. The ores of 
copper are imported largely into South Wales from 
foreign countries and the colonies, and there reduced in 
the smelting works. The total quantities of British, 
colonial, and foreign ores and regulus smelted in the 
United Kingdom, and of copper produced in 1878, was 
of the former 792,425 tons, and of copper 61,994 tons, 
against 58,068 tons in 1877, and 40,885 tons in the year 
1876. The total imports of copper ore, according to the 
Board of Trade Returns, amounted to 102,945 tons in 
1878, against 115,466 tons in the previous year ; regulus 
and precipitate copper, 33,410 tons in 1878 against 33,700 
tons in 1877, and of unwrought or part wrought copper, 
39,360 tons compared with 40,216 tons in 1877. The 
export of copper in 1878 was 44,660 tons against 39,882 
tons in 1877, the respective values being £3,112,175 and 
£3,058,523. 

Lead and Silver.—The production of the lead mines in 
the United Kingdom in 1878, of which 378 raised and sold 
ore, amounted to 77,350 tons of the value of £801,428, the 
lead obtained therefrom 58,020 tons valued at £972,491, 
and of silver obtained from the lead, 397,471 oz. valued 
at £88,297. Compared with the returns of 1877, a falling 
off a rs under the head of lead ore of 3500 tons, of 
metallic lead 3383 tons, and of silver 99,904 0z. The 
most productive lead mining districts in the North of 
England are those of Durham, Northumberland and 
Cumberland, where the ore occurs in the mountain lime- 
stone in veins more or less regular, lying ope | horizontal. 
The mines in the districts above referred to have in past 
years been much more productive than in recent years ; 
in 1878, the thirty mines selling ore in Durham an 
Northumberland produced 16,869 tons of ore, yielding on 
reduction 13,190 tons of lead and 58,318 oz. of silver ; in 
the previous year, the same mines produced of ore, 25,086 
tons, lead, 18,894 tons, and silver, 75,686 oz. Shropshire is 
also a district of considerable importance, the production 
of six mines being 6158 tons of ore, 4832 tons of lead, and 
5556 oz. of silver. In the Principality, Montgomery. 
Flintshire, Cardiganshire, and Denbighshire produce 
alone 21,742 tons of ore, yielding 17,146 tons of lead, and 
138,323 oz. of silver. The mines of the Isle of Man yield 
lead ore highly argentiferous ; in 1878 the produce of nine 
mines was 3920 tons of ore, giving 2995 tons of lead, and 
110,496 oz. of silver, or an average of 37 oz. of silver to 
the ton of lead. Prices of both lead ore and the various 
forms of the metal have been declining; the average 
cong per ton of lead ore in 1878, rejecting a few low and 

igh priced parcels, may be taken as £10 11s., the highest 
price £14 3s., and the lowest price £9 3s. 6d. per ton, 
while in 1877 the average price was £13 19s., the highest 
£16 9s. 9d., and the lowest £12 7s. 2d. perton. Turnin; 
to the market prices of common pig, sheet ‘and lead, an 
patent sheet, a marked falling off in price appears in 
each variety of from £3 10s. to nearly £4 per ton. 

Imports and Exports of Lead.—The total imports of 
pig and sheet lead in 1878 amounted, according to Par- 
hiculeny returns, to 100,141 tons, and of lead manu- 
factures to 573 tons. Of this quantity Spain furnished 
76,232 tons, Greece 6165 tons, Germany 5394 tons, Bel- 
gium 4566 tons, Holland 4111 tons, and Portugal 2148 
tons. The total values of lead imports are set down as 
£1,818,676 in 1878, compared with £2,015,438 in the 
previous year. The exports of lead in 1878 were —of pig, 
20,864 tons ; and of rolled, sheet, piping, &c., 13,521 tons. 
These quantities were exceeded in the previous year, 
when the total exports were 42,465 tons, the respective 
values being, in 1878, £645,765, compared with £912,498 
in 1877. 

Zine Ores and Metallic Zinc.—These ores are found 
in the form of sulphides, “ Black Jack,” and calamine. 
The total production in 1878 was 25,438 tons, of the 
value of £80,565, and yielded of metallic zinc 6309 tons, 
of the value of £123,025. In 1877, the ore produce 
amounted to 24,405 tons, yielding 6833 tons of metallic 
zinc. Following the market quotations of the ore and 
metal, prices show a great falling off in 1878 compared 
with 1877. For example: The average of ore per ton in 
1878 was £3 7s. 8d., against £3 17s. 4d. in 1877. English 
— fell from £21 15s. in 1877, to £19 10s. in 1878 ; 
sheet zinc from £24 4s. to £22; and foreign spelter 
(Silesian) from £20 to £17 18s. 4d. per ton. The Inines 
of the Isle of Man produced in 1878, 9569 tons, the 
Great Laxly Mine yielding of this quantity 9411 tons, cf 
the value of £31,997. he West Chiverton Mine in 
Cornwall, another productive mine, sold 3284 tons, of the 
valueof £9842 ; Talargoch Mine, in Flintshire, 2595 tons, 
valued at £9023; Minera Mine, in Denbighshire, 2785 
tons, valued at £10,566; and the Van Mine, Mont- 
gomeryshire, 2100 tons, valued at £5759. 

Iron Pyrites, Sulphur, and Arsenical Ores.—This 
mineral occurs in cubical crystals, in veins, and in various 





slate rocks ; in globular concretion imbedded in indurated 
clay and chalk. It also occurs associated with the ores of 


other metals, and extends from the oldest rocks to the 
newest deposits. The ores of pyrites are never treated 
for the iron they contain, but are frequently employed as 
a source of sulphur in manufactures devo to the 
making of alum and sulphuric acid. Large quantities of 
cupreous pyrites are now imported annually from Spain 
and Portugal, and having been burnt for the manufacture 
of sulphuric acid, the “ cinders ” are treated for copper by 
a process of wet extraction. The ferruginous residues 
yield an average of 96 per cent. of ferric oxide, and are 
used extensively both in the blast furnaces and for 
fettling puddling furnaces. The largest portion, how- 
ever, is used for the latter purpose. The production of 
the ere and arsenical ores amounted to 29,867 tons in 
1878, of the value of £19,099 5s. 10d.; the mines of Wick- 
low, in Ireland, producing 13,542 tons, of the value of 
£9610 lls. 6d.; Cornwall produced 3203 tons, of the 
value of £2532 17s. 2d.; vail 6 Derbyshire 3087 tons, of the 
value of £900. Other districts contributed to the general 
total, but those mentioned are the most important. The 
total imports of iron and cupreous pyrites in 1878 
amounted to 579,261 tons, from which was obtained 
14,443 tons of fine copper; in the previous year 679,312 
tons yielded 17,000 tons of copper. The respective quan- 
tities imported in 1878 appear in the official returns as 
follows :—From Norway 5773 tons were received ; Portu- 
gal, 136,705 tons ; Spain, 419,561 tons ; and other parts 
12,313 tons. The total value of these imports is set 
down at £1,643,614 in 1877, compared with £1,336,047 in 
1878. 

Miscellaneous Minerals—Gold produced from the 
Clogau mine in Merionethshire 697 oz., of the value of 
£2825 8s. 6d., and 5 oz. from Wicklow in Ireland, value 
£23 6s. 8d.; this was greatly in excess of the previous 


year, when the same mines produced 143 oz. of gold, of | 7 


the value of £656 15s. Silver ore was obtained from 
four mines in Cornwall amounting to 94 tons, of the 
value of £5994; of this quantity Wheal Newton pro- 
duced 84 tons 10 ewt., and from this was obtained 
26,800 oz. of silver ; the total quantity of silver obtained 
from the ore amounted to 27,648 oz., valued at £6223. 
Nickel and cobalt, the cobaltiferous iron ore produced at 
the Foel Hir Hirradug mine in the Cwm mountain in 
Flintshire, amounted to 99 tons, of the value of £616 17s. 
Wolfram and other minerals produced in 1878 appear as 
follows :—Wolfram, 10 tons, of the value of £100; 
uranium or pitchblende, 8 cwt., valued at £44; fluor spar, 
391 tons, valued at £133; ochre and umber, oxides of 
iron brown, red, and yellow, associated with earthy 
matter and clay, produced 4414 tons, valued at £4038 ; 
while manganese, the ores of which are of various oxides, 
obtained in Cornwall, Devon, Derbyshire, and Ireland, a 
total of 1586 tons, valued at £3120; arsenic, the mines 
of Cornwall and Devonshire, eighteen in number, 

roduced 4991 tons, valued at £26,900. The ores imported 
in 1878 into the United Kingdom were as follows, with 
their values :— 


Semin egien. Value. 
‘ons. £ 

Copper ore... 103,169 ... 892,850 
Copper regulus 33,488 ... 1,151,920 
Sree ll 9,245 
Tron ore (including chrome) ..._ 1,173,411 .. 1,162,851 
NI a cael cock. ee on 15,392 ... 191,761 
Manganese 9,829 40,225 
Pyrites 579,261 1,336,047 
Silver ore ... a 529,785 
Tin ore 567 15,916 
Zinc ore fins tion 24,490 ... 101,898 
Ores unenumerated 5,983... 131,026 


Earthy minerals, consisting of porcelain clay, or kaolin, 
China clay, potters’, and fire-clays, produced in the aggre- 
gate 2,711,486 tons, valued at £677,871, compared with 
2,961,155 tons, valued at £592,231, in 1877. f the pro- 
duction of 1878, the porcelain, potters’, and China stone 
was 444,759 tons, rosy sees nod 2,266,727 tons. Salt pro- 
duced amounted to 2,682,930 tons—of which189, 230 tons 
was rock salt, and 2,500,000 white salt—against 2,735,000 
tons in the previous year. The export of salt in 1878 
was 818,876 tons, against 833,862 tons in 1877. Of the 
white and rock salt exported in 1878, Russia received 
54,306 tons; the United States, 230,533 tons; British 
North America, 75,797 tons; British India, 231,831 
tons, and other countries 226,389 tons, the total value 
of salt exported being £503,296, against £463,413 in 
the previous year. The other minerals raised in 1878 
are enumerated as follows :—Barytes produced 22,435 
tons, valued at £36,686; phosphate of lime, 15 ton 

valued at £30; coprolites and phosphatic nodules, use 

largely for manure, produced 54,000 tons, valued at 
£150,000 ; oil shales, 29,043 tons; gypsum gave 74,908 
tons, valued at £22,472 ; and calc spar, 3167 tons, valued 
at £792. As already stated, the value of minerals raised 
from the mines of the United Kingdom in 1878 
amounted to £56,264,496, compared with £58,398,071 in 
1877 ; the value of the metals obtained from these ores, 
£18,283,184, against £18,742,960 ; the value of coal at the 
place of production, £46,412,753 in 1878, against 
£47,113,767 in 1877; and of minerals not reduced, salt, 
clays, c&c., £2,643,404, against £2,424,679 ; the total 
values being £67,339,281 in 1878, of minerals and 
metals, compared with £68,281,406 in the previous year. 








NAVAL INTELLIGENCE. 

THE steel despatch ship Mercury, which is being brought for- 
ward for commission at Portsmouth, had a most satisfactory six 
hours’ trial trip on Tuesday. Broadly described, she is similar in 
construction to the Iris. On Tuesday the Mercury realised a mean 

during the entire run of 18°6 knots per hour, and though 

this speed has been excelled, both by herself and her sister ship, 
on the measured mile, so high a rate of speed has not hitherto been 
maintained for so long a period. Ata trial in Stokes Bay, for the 
special information of the Admiralty, the ese | had realised a 
speed of 18°876 knots per hour, with an indicated horse-power of 
7513°95, but on Tuesday the means of the six hours were: steam 
in boilers, 63°87 Ib.; vacuum starboard, 27°29in.; geet. 27 °04in. ; 
revolutions per minute, 96°66 starboard and 95 rt ; mean 
of steam in cylinder, starboard, high 41°77 lb., low 

Ti 56 Ib.; port, high 40°46 Ib., low 11°18 Ib.; indicated horse- 
power, star engines, 3735°65; port engines, 3563°02 ; total 





indicated horse-power, 7298°68, or nearly 300-horses beyond the 
contract. Nixon’s Steam Navigation smokeless coal was exclu- 
sively used. Portsmouth harbour was left at eight o’clock, and 
having rounded the Warner lightship and the eastern side of the 
Isle of Wight, a straight course was made for Portland, which 
was reached at a quarter to twelve o’clock, being the quickest 
pa on record, The ship was then turned for the three hours’ 
omeward run, the tide being against her in both directions. 


Steam Indicated Horse- Total in- 
in Vacuum, Revolutions. Power. dicated 
Boilers. —*— o--*~— co- -*~ AN Horse- 
8. P. 8. P. 8. P. Power. 

66 .. 873 .. 27 95°87 94°53 .. 3852°23 .. 3679°21 7531°44 
654 7 oa 93°20 .. 96°66 .. 387545 .. 375631 T6376 
65 eee 97°13 .. 96°00 ., 3821°59 ., 3643-98 746557 
66 274 .. 27 98°20 .. 98°73 .. SOUL'BS .. 373832" 7639°70 
65 27 .. 27 97°53 .. 96°00 .. 8816 14 3616°24 7+32°38 
64 2 4. 8 97°13 .. 9570 .. 8786°50 3606 °45 739205 
61} S . 95°90 .. 94°90 .. 8588°66 3443-90 7632°56 
ot 27 .. 96°36 .. 94°83 .. 8670°01 3532°59 7202°60 
65 273 .. 27 97°00 .. 95°56 .. 3762°63 8645°54 7403°17 
62 27 4. 27 .. 95°70 .. 9446 .. 3639 49 S381L°T2 7021 21 
62 27 27 .: 96°03 .. OTT .. 365434 3439°19 .. 7003°53 
59 27} 27} .. 9443 .. OIL .. 8450°45 S272°86 6732 31 


The maximum power developed at any time during the trial 
was therefore 7639°70 horses, and near the conclusion of the 
run, dirty grates and exhausted energy on the part of the stokers 
—who had to work in an atmosphere rising occasionally to a tem- 
perature of 140 deg.—produ the inevitable result in loss of 
steam, revolutions, and power. The vacuum was remarkably 
high and regular from first to last. The working of the machinery 
and boilers was in every respect satisfactory. The quantity of 
coal consumed during the trial amounted to 1044 ewt., giving 
272lb. to every unit of horse-power developed. The boilers 
are fitted with automatic stop-valves. Should a boiler, there- 
fore, be pierced by shot in action, the valve would close of 
itself and the steam from the other boilers be prevented from 
escaping through the shot-holes. 

Messrs. Laird Bros., of Birkenhead, have just launched two 
run vessels for the Portuguese Government—the Mandovi and the 
3engo. Their length is 123ft., and the breadth 24ft., while the 
depth in the hold is 11ft. 4in., the tonnage of each being 339. 
‘hey are built of iron, and completely sheathed externally with 
teak ee thick, which will be again sheathed with zinc up to 
12in. above the water line. Each will be armed with one pivot 
Armstrong and two 20-pounder guns. 

The Devastation, turret ship, which is in the dockyard hands 
at Portsmouth undergoing a general refit, being fitted with elec- 
tric light apparatus, and armed with Whitehead torpedoes and 
six Nordenfelt guns, will be completed for service about the end 
of October. Her Nordenfelt guns are intended to be placed upon 
the hurricane deck, and the ammunition for them, which will be 
stored in the after part of the hold, amounts to 480 cases, or 
eighty pergun. As each case contains 600 lb., additional magazine 
space is required for their storage. 

The Admiralty have entered into a contract with Messrs. 
Yarrow and Co., of Poplar, for the construction of several of their 
second-class torpedo boats. The miniature vessels are fitted with 
Yarrow’s patent tubular boiler, by means of which steam can be 
raised from cold water, and the craft got under weigh in six 
minutes from the time of lighting the fires. 

Experiments are taking place at Newhaven with a view of 
testing an improved range-finder, which is said to be remarkably 
accurate. The instrument is described as being a modification of 
the Italian range-finder, altered according to designs by General 
Younghusband, of the Heavy Gun Committee, and superin- 
tendent of the Royal Gun Factories, Woolwich. The distances. 
of objects have been determined by it up to ranges of 10,000 yards. 

The experimental vessel, Polyphemus, which is being completed 
for commission at Chatham, as our readers may know, was designed 
on the idea of Sir Geo. Sartorius, a well-known veteran of the 
navy. She is 240ft. in length between perpendiculars, the extreme 
breadth 40ft., and she will have a Toad draught of 20ft. Her dis- 
placement will be 2640 tons. She will have a convex armour 
deck, which will be steel-armour plated, 3in. in thickness, and 
4ft. Gin. above her water-line. There will be no masts for sails, 
but only one for signalling purposes. She will have twin-screw 
Se the engines for which are being constructed by Messrs. 

umphreys and Tennant, of Deptford. They will consist of two 
pairs of high-pressure compound horizontals, Each high-pres- 
sure cylinder will be 38in. in diameter, and the low-pressure 64in. 
The stroke will be 45in. There will be twelve boilers of locomo- 
tive type, made of steel, which will work up to 110 Ib. per square 
inch. The engines are estimated to indicate a collective 
of 5500-horse power, and the speed 17 knots. The only 
weapons of warfare she will possess will be a powerful ram 
at her bow and Whitehead’s torpedoes ; and a few light shell 
guns and Gatling guns on the hurricane deck. A — feature 
with her ram is that the spur will be fitted so as to be unshipped 
and taken off when not required. There will be two ports on each 
side amidships, from which torpedoes can be thrown on her broad- 
sides. ‘The system for working these will be the same as used on 
the Glatton. The most novel feature of this vessel is that her 
bottom plating on each side is formed with a recess instead 
of ending in a keel or flat keel plate at the middle line, 
so that there is a rectangular groove lft. 8in. wide and 3ft. 
deep taken out of her bottom. This groove is to be filled 
up with 300 tons weight of cast iron bal ast, cast in several 
lengths, and will be so placed that it can be “mes from 
any part in the event of a compartment becoming bilged. The 
object also of this ballast is to keep the ship down in the water, 
and prevent the deck from becoming too much exposed. Sub- 
division of the lower part into small water-tight compartments will 
be as far as possible carried out. The vessel will be steel throughout. 
Bessemer steel will be used for her frames, and Landore-Siemens 
steel for her bottom plating. Under water the form of the vessel 
will be as strange as it will thus appear above. The cylindrical 
curvature of the sides will be carried down several feet below her 
water line, and armour-plated to that depth. Below this point 
she assumes a V form. If a peg-top be imagined to float in water 
at a depth below where its breadth is greatest, and where the 
section thus begins to curve towards the centre line, a rough idea 
may be obtained both of the form and _ proportions of the above 
and under-water parts of this vessel. The cabins and accommo- 
dation for the crew will all be Lelow the armoured deck, and will 
be ventilated artificially, as in ironclad monitors. The electric 
light will be used for this and the signalling purpose. This vessel 
was commenced in September, 1878, and is now in an advanced 
condition. 

The four 80-ton guns of the Inflexible having had their bores 
enlarged to 16in:, with a further increase of calibre in the powder 
chamber, are to be again proved with the prescribed charges 
before being sent on service. 

While the anchor of the Euryalus, sixteen guns, flagship of the 
Commander-in-Chief on the East Indies station, was being 
lowered on Monday, at Aden, the capstan bi owing to the 
storminess of the weather, swung round suddenly, killing two men 
and injuring others. The Euryalus was built at Chatham, and 
has a alorenanh of 3932 tons, with a horse power of 5250. She 
is an iron screw corvette th wood. . 

The ectimate for the Italian ironclad Duilio was, according to 
a@ cout.inporary, £640,000, but before she is ge Rag sea—and 
she is nearly completed—she will have cost £720,000. This is not 
the only extraordinarily expensive vessel being constructed by the 
Italian Government. The Dandolo was also set down for 
£640,000 ; when finished by the beginning of 1881, she will have 
cost £713,000. The original estimate for the Italia was £680,000, 
but before she is completed she will have cost £789,000, The 
Lepanto, which will not be ready for sea until 1882, was to have 
cost. £680,000, but £790,000 will be nearer the amount expended 
on her, 
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RAILWAY MATTERS. 


Sreps will be taken to apply to Parliament in the next session 
for powers to make the proposed New Glasgow and Dumbarton- 
shire Direct Railway. 

Ay engineer on the Grand Trunk Railway is said to have run 
asingle engine 200,000 miles within a period of four years and three 
months without repairs. This is very naturally said to be an 
unprecedented feat, and creditable alike to engine and engineer, 
How about his tires ? ee 

TuE Taff Vale Railway Company has just accompli a very 
ood undertaking. It has leased the short line of the Rhondda 
Valle and Hirwain for 999 years at an annual rental of £750. 
This line is but little more than a mile in length, but it keeps the 
Rhondda Valley entirely at the service of the Taff, and prevents 
any back door fw made except at considerable expense, 

THE first train crossed the newly completed bridge over the 
Severn on Wednesday. _It contained the directors of the Severn 
Bridge Company and of the Severn and Wye Railway Com- 
pany. The Setiee, which is one of the est in Great Britain, 
connects the important coal-fields in Dean Forest with the new 
docks at Sharpness Point. We have in different impressions 
given accounts of this bridge. 

TELEGRAMS have been recently sent to England speaking of the 
large number of men now Se a in the St. Gothard tunnel, 
on of the rapid advances now being made in the boring. Taking, 
however, the actual advance of the heading, it does not seem that 
the progress is any greater than previous to the death of M. 
Favre. During the week ending the 23rd ult. the total advance 
from both Airolo and Goeschenen ends was 43°9 metres, or 6°27 
per day. There are yet about 1100 metres to bore through. 

Ir is estimated, says the American Manufacturer, that there 
are in the United States over 400,000 railway cars of all kinds, 
and 16,000 engines. ‘These engines and cars in travelling over 
the roads lose annually between four and five million nuts. These 
will weigh over 1,500,000 Ib., and their cost is between 30,000 
dols. and 40,000 dols., and this loss is continued from year to 
year, saying acing of the nuts thrown into the scrap heap, 
with their bolts worthless from the use of the jam nut, also the 
liability to accident from loose nuts. 

Tue Swedish State Railways have this summer adopted for the 
carriage of meat, game, fruit, milk, and similar commodities a 
number of so-called cooling wagons of a somewhat novel type. 
On the exterior they a ae a pure and brilliant white. In 
the interior they are fitted with two large ice holders, which are 
filled from holes in the roof of the wagon. As the ice melts the 
iced water is conducted through the body of the wagon by iron 
tubes, which keep the interior at a constantly low degree of tem- 
perature. The size of the floor of each wagon is 11 square metres, 
and the weight they can each carry is 8 tons. 

Tne New York, Lake Erie and Western Railway Company is 
putting up guards at all its overhead bridges, to warn brakemen of 
their approach. The guards are made by putting up, some 300ft. 
from the bridge, posts on each side of the track, to which cross 
pieces are attached, from which hang a number of pieces of rope, 
so that, no matter which way a brakeman is looking, if he is 
standing so that his head will strike the bridge, the harmless 
contact with the dangling rope ends will warn him of the danger 
in time to avoid it. This is not a new scheme, but it is said to 
work very well. A much better plan is to make bridges so high 
parm the brakemen could not hit their heads against them if they 
tried. 

A contract for the works on the extension of the Central 
Queensland Railway, Rockhampton, from the end of the present 
work, 170 miles, westward for a length twenty-seven miles, has 
just been secured by Messrs. O'Rourke and M‘Sherry, local con- 
tractors, for the sum of £52,754, equal to about £1954 per mile, 
the Government, of course, finding the rails, fastenings, &c. 
According to the Australian Engineering and Building News four 
tenders were sent in, the above-mentioned being the lowest. The 
work on this line has hitherto been carried on in a satisfactory 
manner by the Government under Mr. R. Ballard, the engineer- 
in-chief of the Northern lines, and it will be interesting to note 
how the cost of this section, when completed, will compare with 
the others. 

Raitway enterprise in Australia is no longer to be confined to 
the southern and eastern portions of the country; the South 
Australian Government are proposing to construct a line from 
Port Darwin to Pine Creek, a distance of 132 miles. The estimate 
for the whole line, which is to be of the narrow gauge, is 
£1,113,671 ; or, say, £8429 per mile ; the speed on the line is to 
be limited to twenty miles per hour; the rails are to be of steel, 
weighing 411b. per yard ; and in consequence of the ravages which 
the white ants make with timber, cast iron sieepers are to be used 
instead. Mr. Mais, the engineer-in-chief, in his report, says, 
that for the first forty-five miles of the line, starting from Port 
Darwin, it will be necessary to provide extensive water-ways and 
large bridges ; and to the cost of these—viz., £220,000—is attri- 
buted in a large measure the apparent heavy cost per mile, as, 
without having to make this provision, the cost would only be 
about £6769 per mile. 

Nor the least objection to the vacuum brake is the tremendous 
noise made by the escaping steam. To get rid of this anroyance 
what is known as k’s quieting chamber is being used in the 
United States, and the invention is being worked in this country 
by Mr. P. 8. Justice, of Southampton-buildings, Chancery-lane. 
‘The means by which the quieting effect is brought about consists 
in leading the steam in its escape through a metal chamber 
of moderate dimensions, which is filled with small glass balls or 
beads, say jin. to ysin. in diameter. These balls are confined to 
their places in the chambers by copper gratings at top and bottom, 
and the steam, in passing through the tortuous interstices thus 
created between these glass or metal balls, is entirely deprived of 
its roaring and puffing qualities, but escapes freely, with little 
back pressure, whither it is to be discharged. Many tests 
have been made with this device by railroads, steamship owners, 
~—e and others, and it is reported to quiet the noise per- 

ectly. 

At the meeting of the Cockermouth, Keswick, and Penrith 
Railway recently held, some suggestive facts in regard to the 
passenger traffic were stated by the chairman. It appears that 
the little railway company, running from a junction with the 
London and North-Western Railway at Penrith, through the 
heart of the lake country, did not follow the lead of the Midland 
Company in running third-class carriages with all trains as most 
other railways did. In fact, the change appears to have taken 
place about a year ago, and the details of the comparison between 
the two methods of working on a line where “ pleasure traffic” is 
one of the chief sources of revenue, is most suggestive. Put into 
contrast with each other, the following are the receipts for the 
first half of last year, and for the first half of the present year :— 


1st half, 1st half, 
Class. 1878. 1879. 
First .. o £734 .. £604 
Second .. See 623 
Third .. wexiee | Se ee 8242 
Remembering the difference in the fares of the second and third 
class, it may be said that the effect of the change has been to cause 


the great bulk of the second-class ngers to transfer them- 
selves to the lower class. And the downward movement has been 
so assisted by the dulness of trade and by the prolonged wet 
Weather, that the Be er traffic receipts fell by about £400 in 
the six months, hen the two latter causes are borne in mind, 
and their incidence on such a railway appreciated, it must be 
acknowledged that the inevitable change in the working of the 


traffic has not beenjbadly borne on the Cockermouth, Keswick 
and Penrith Railway a: ’ 











NOTES AND MEMORANDA. 

THE new edition of Webster's Unabridged Dictionary, just 
issued, is believed to be, in the quantity of matter it contains, by 
far the largest volume published. 
words defined. 


MALLEABLE brass is made b: alloying 33 parts of hg and and 
ly zinc 


25 parts of zinc, the copper being loosely covered with the 

in the crucible. As soon as the copper is melted, pure zinc is 

added. The alloy is then cast into moulding sand in the shape 

S bars, which, it is said, are malleable into any form when still 
ot. 


Ir was thought that the tel hh station lately established at 
the Ryffel Hotel, under the Ryffelhorn, in the is, was the 
highest in the world. It is about 8500ft. above the level of the 
sea, and is the highest telegraph station in Europe. There is, 
however, one higher than this, namely, on Pike’s Peak, in the 
Rocky Moun’ ns, in the State of Colorado, which is 14,000ft. 
above the sea level. 


Tue electric light has made its way to the highest hotel of 
Europe, i.e., to the hotel which is situated at the greatest 
elevation above the sea level. The ‘‘ Engadiner Kulm” Hotel 
at St. Moritz, in the Upper cy apes boasts of an elevation of 
1856 metres above the sea, and the proprietor announces that the 
establishment now possesses eight Jablochkoff lam A water 
wheel is the motor of the electric machine feeding the lamps. 


AccorDING to the Helena Herald, Mr. V.'T. Priest was recently 
employed in surveying for a favourable line for a wagon road 
across the main range of the ky Mountains, in that quarter 
of Montana, some 700ft. lower than any hitherto known pass 
upon any of the proposed lines of location of the Northern 
Pacific ilroad, and one that will enable that road to be 
shortened 120 miles at an altitude that will likewise save tunnel- 
ing while giving easy grades. The pass in question is stated to 
be only 1265ft. above the level of Helena, or at an elevation 
above the sea of but 5500ft., and 700ft. lower than the Deer 
Lodge Pass, hitherto regarded as the lowest and most favourable 
pass in all that quarter. 

Two different results which may arise when air which is satu- 
rated with moistnre becomes chilled have been pointed out by 
M. G. Oltramare. The watery particles may collect in drops 
and fall by their own weight, leaving the air transparer.t ; or they 
may remain in suspension and form a cloud. In the latter case 
he supposes that the molecules are ey apart by electrical repul- 
sion. Jamin and other investigators have found that the watery 
particles in mists may remain liquid at 14 deg., or even at 20 deg. 
—6°8 deg. or 4 deg. Fah.—provided there is no sudden shock or 
solid contact, especially with ice. In such a condition of ‘‘super- 
fusion,” if there is a sudden discharge of electricity the se 
rating force disappears, and the sudden union of particles, under 
their joint attractions, forms hailstones of various magnitudes. 
This a accounts for the rustling which is heard before 
a fall of hail, as well as for the accompanying electrical pheno- 
mena. The size of the stones depends partly on the thickness of 
the cloud, partly on the lowering of temperature in superfusion. 


M. Dumas, of the French Academy of Sciences, has been 
informed by M. Truchot that the chemical laboratory and 

hysical cabinet of Lavoisier have been reverently preserved by 

is family, and are now in the possession of M. E. Chazelles, 
at Caniére, near Aigueperse, Puy-de-Dome. The smallest of the 
three balances employed by him is sensitive to the 1-612th of a 
grain. Unfortunately, the weights Seeouing these balances 
are ss but the kilogramme and its subdivisions as esta- 
blished by Fortin yet remain, recalling the fact that Lavoisier 
had made all the determinations necessary for fixing the weight 
of the kilogramme. He is known to have made a comparison of 
the heat produced by converging lenses and that of the nog 
supplied with oxygen ; and among the collection of what may 
called his Ce gg or gawrs relics there are many precious stones, 
some of which had evidently been subjected to the action of a 
very high temperature. 

Ir is often warmer upon mountains than in valleys, especially 
in severe winters. M. Alluard has found evidences, at the obser- 
vatory of Puy-de-Dome, of frequent similar inversions at night, 
by tracing :—(1) The curves of minimum temperature, in the two 
stations of the observatory. (2) The curves of maximum 
temperatures, obtained under the same circumstances. (3) The 
curves of the mean temperatures of the two stations, deduced 
from the maxima and minima. ‘The curves of minimum tempe- 
rature often intersect, in summer as well as in winter, so that the 
summit of the mountain is sometimes 5 deg. = 9 deg. Fah. 
warmer during the night than the base. ‘There is no similar 
intersection in the curves of maximum temperature. The inver- 
sions occur most often when the upper and luwer currents are 
from different quarters, but sometimes when the two currents 
have the same direction. Further observations are needed in 
order to find the cause of the anomaly. 


THE ree ig | chemical compound is said to produce the result 
claimed by M. M. P. Folbarri for rendering wood incombustible, 
petrifying it, as it were, without producing any change in appear- 
ance. Intense heat chars the surface, slowly and without flame, 
but does not penetrate to any extent, and leaves the fibre intact : 
—Sulphate of zinc, 55 Ib.; American potash, 22 lb.; American 
alum, 44 ]b.; oxide of manganese, 22 lb.; sulphuric acid of 60 deg., 
22 Ib.; water, 55 Ib.; all of the solids are to be poured into an 
iron boiler containing the water at a temperature of 45 deg. 
Cent., or 113 deg. Fah. As soon as the substances are dissolved 
the sulphuric acid to be poured in little by little, until all the 
substances are completely saturated. For the preparation of the 
wood it should be placed in a suitable apparatus, and arranged in 
various sizes—according to the purposes for which it is intended 
—on irou gratings, care being taken that there is a space of about 
jin. between every two pieces of wood. The chemical compound 
is then pumped into the ap tus, and as soon as the vacant 
8 are filled up it is boiled for three hours. The wood is 
then taken out and laid on a wooden grating in the open air, to 
be rendered solid, after which it is fit for uses of all kinds. 
Srecrric heat, and latent heat of fusion of palladium have 
ey 2 been re-determined by M. J. Violle. The method employed 
for the determination of the specific heat of platinum between 
0 deg. and 1200 deg. was adopted for the determination of the 
specific heat of ladium between 0 deg. and 1300 deg. The 
author gives, in the Comptes Rendus, a table of results obtained, 
and compares them with the numbers calculated from the 
formula (1) C? = 0°0582 + 0°000010T. The true specific heat at 


T deg. a is equal to (2) gr = 0°0582 + 0°000020 T, from which 
e 


Jo = 0°0582, g 500 = 0°0682, 9 1000 = 0.0782, 9 1309 = 0°0842. The 
ny rr of fusion of palladium has been determined :—(1) 
By heating a solid piece of palladium as near to the melting point 
as possible, plunging it into a calorimeter, and calculating the 
temperature to which the metal has been heated from the specific 
heat given by the formula a). (2) By heating a mass of platinum 
by the side of a mass of palladium and obtaining two tempera- 
tures very near to each other, such that at one the pallediam 
— but not at the other, these temperatures being in each 
case determined by means of the platinum, by the calorimetric 
method. By these methods the temperature of fusion of pal- 
ladium is found to be 1500 deg. It is noteworthy that palladium, 
like platinum, softens before it melts, so that it can be welded at 
a temperature somewhat below 1500 deg. The total heat of 
fusion, according to the mean of three experiments, is 1461 th. 
units for 1 gramme of palladium, and by deducting 109°8 th. units, 
the quantity of heat n to raise 1 gramme of palladium 
from 0 deg. to 1500 deg., the latent jheat of fusion of palladium, 
is found to be 36°3 th. units. 


It now contains about 118,000 | M: 





MISCELLANEA. 


THE South Durham Coal Company have leased the fire-bricks 
works at the Shincliffe Colliery, near Ferryhill, belonging to 
essrs. Ferens and Luve, and have commenced the manufacture 
of bricks for Bessemer converters for the elimination of phos- 
phorus by the Gilchrist-Thomas process. 
THE abutments and piers for the Skelde: 
which we illustrated in Tue Encrveer of the 
now nearly completed, and operations are in p' erecting 
the iron superstructure of the main spans. e details of the 
opening span have only recently been determined, but this will 
now be quickly made. ‘The approaches are almost completed, 
and a river wall is being constructed from the bridge eastwards. 


At a recent meeting of the committee of the Iron and Stee 
Institute in Liverpool it was arranged that this year’s meeting 
should beheld in Liv l on September 24th, 25th, and 26th. 

e use Of St. George’s Hall has been granted by the corporation, 
and numerous places. for inspection and excursion have been 

rtly arranged for, including Messrs, Blundell’s collieries, near 

igan, and the tubular bridge at Menai Straits. In addition to 

papers on the manufacture and application of steel and iron, 
pers on subjects of work more immediately connected with 
iverpool have been promised. 

Ir is stated that in consequence of the new German customs 
duties legislation, and of other circumstances, a project for the 
improvement of the Russian railways and the Baltic ports wilt 
be speedily carried out. St. Petersburg is to be made « seaport 
by means of a maritime canal, which will permit the large vessels 
obliged now to stop at Cronstadt to take in and discharge their 
cargoes in the Russian capital. The works necessary to make 
St. Petersburg the largest seaport in the Baltic will be executed 
in eight years at a cost of 8,000,000 roubles. The port of Libau 
is also to be enlarged and deepened. 

A LARGE amount of money is being expended by the Queens- 
land Government on the Fitzroy River, Soctennten, in order 
to make it navigable for coasting steamers and other vessels at all 
states of the tide. From a pees just made by Mr. Nesbit, the 
Chief Engineer of the Harbours and Rivers Department—it 
appears that exclusive of the first cost of dredging plant, there 
has already been expended £35,680, and it is estimated that a 
further sum of £67,467 will be required to complete the work to 
Central Island, and that if the further works recommended by 
Mr. Nesbit are carried out, the total expenditure on the improve- 
ment of the navigation of this river will amount to more than 
£145,000 

Messrs. MALsTerR AND REANEY, shipbuilders and lessees of the 
Baltimore Dry Dock, have taken a contract for the construction 
of a grain elevator at Harsimus Cove, Jersey City, for the 
hi agg Railroad a gg It will be the largest elevator 
ever built, its dimensions ing :—Length, 205ft.; width, 
145ft. 2in.; height, 176ft. There will be twenty-four of the 
elevators, each with a capacity for handling 6000 bushels of grain 
an hour. Complete cleaning machines will also be e as & 
es of the system, and cars will be unloaded by steam shovels. 

onveyers will deliver the grain aboard of vessels at the piers, 
and one of them will require a belt 2600ft. long, and 36in. wide, 
the largest belt in the world. The whole machinery will be 
driven by three sets of engines, each having 300 indicated horse- 
power. The elevator will be of the same design as Canton 
elevator, Nv. 1, which was built in 1875 for the Northern Central 

ilway Company, and the estimated cost of the entire struc- 
ture, which is to be completed within eight months, is £280,000. 

THE blast at the Victor Harbour breakwater works recently, is 
said to be the largest ever made in Australia : 13,500Ib. of gun- 
powder were used, and 75lb. of dynamite, the whole bein 
connected by a dynamite fuse, and exploded from a battery ieeel 
only about 200 yards in the rear of the hindmost powder c e. 
The following extract from the S. A. Advertiser describes the 
arrangement of the charges: ‘* A tunnel was driven 53ft. south- 
west into the hill. Thirty feet from the face branches were driven 
at — ome right and left, and at the end of each 1500Ib. of 
powder were placed. Beyond these branches, from the end of the 
main tunnel, a drive was made, 58ft. north-west ; half-way along 
it was a chamber 10ft. in, and at the end one 17ft., both pointing 
in a northerly direction ; in each were placed 4000 Ib. of powder. 
Going southward from the end of the main tunnel was a drive of 
18ft., and at the extremity a chamber pointing northward 12ft. 
in length, in which a charge of 2500]b. of powder was placed. 
About 75 lb. weight of dynamite were used; 40,000 tons of rock 
were moved.” 

AN undertaking of great national importance has been organised 
in the United States, in the shape of a national bureau of surveys, 
which will commence its operations almost immediately, under 
the leadership of Mr. Clarence King and a staff of twenty scien- 
tific assistants. The objects of the undertaking are to explore 
and systematically diagnose the sources of national wealth in 
those extensive western regions which have as yet been surveyed 
only in a haphazard way; and with this view work will begin by 
thoroughly examining the great central mineral belt that runs 
through Colorado, Utah, Nevada, and California. Purely scien- 
tific questions will at first give place to economic inquiries, which 
are considered more pressing. The programme includes a 
thorough investigation of all coal and iron deposits, with the 
extent and direction of the veins of precious metals. @ infor- 
mation thus gained will prove very valuable, not only to 
Americans, but also tc British and other investors, who will be 
able to verify from official sources any prospectus of mining pro- 
perties before they risk their money in a speculative or adven- 
turers’ concern. In addition to these objects, it is proposed to 
survey and classify the public lands, and in connection with this 
branch of the commission a great amount of interesting ethno- 
logical and ethnographical matter will be forthcoming. The 
survey of the surface and underground properties in an exhaustive 
manner has long been a desideratum in the States, for, though a 
land title is settled by a i, in the case of mineral land it 
pag: gives the holder of a patent a fighting right to the land, 
and thus opens the door to endless disputes. 

THE contract for supplying the steel to be used in the super- 
structure of the great suspension bridge between New York and 
Brooklyn was, a few days ago, executed between the trustees of 
the bridge and the Edgemoor Iron Company. The roadway is to be 
80ft. wide, and is laid on a series of transverse floor-beams, set 
about 7}ft. apart. These floor beams are hung from the cables 
bj means of steel suspender ropes, one being placed at each end 
of each beam and two in the middle. On the top of the floor- 
beams extends, from end to end of the bridge, a series of trusses, 
which serve the double purpose of stiffening and strengthening, 
and of dividing the roadway into p yee for the convenience of foot 
passengers, cars, and carriages. Of course, in so large a structure, 
it is of the utmost importance to use the lightest material that 
will give the es stiffness, so that the desirability of the use 
of steel in the pi of iron for the floor- and trusses had 
long been recognised. ‘‘ Yet a year ago,” says an American ex- 
change, ‘‘when the contract was first advertised, the state of steel 
manvfacture in this country was rot such as to give the engineers 
aufficient confidence to warrant its use in so important a structure, 
and so the specification called for iron. Political difficulties 
necessitated an entire suspension of the work during the winter. 
Meanwhile so much improvement has occu in steel manufac- 
ture that confidence in its use is thoroughly established, and this 
spring, in the re-advertisement of the contract, the plans and 
specifications were adapted to steel. The bid of the Edgemoor 

ron Company was 4,43, cents a pound, and amounts to about 
468,000 dake It was supposed that the difference between the 


te Bridge, York, 
1th May, 1877, are 
or 


price of iron and steel would amount to 100,000 dols. or more, 
yet the lowest bid for steel exceeded last year’s bid for iron by 
only about 4000 dols.” 
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*.* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speetfications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe Enatneer Index 
and giving the numbers there found, which only refer to payes, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 

2366. Gas-LiGaTING Apparatus, J. Bradshaw, J. Haworth, and R. Parkin- 
son, Blackburn. —14th June, 1879. 

2688. Surrats, B. J. B. Mills, Southampton-buildings, London.—A com- 

ication from C. Répécaud and Company, Lyons, France.—2ad July, 











1879. 

2752. Srrinc Carts, H. Roberts, Pwllffanog, Anglesea. —5th July, 1879. 

3088. DererMrininec the ELevation of Guns, M. Blakiston, Wilton-crescent, 
London.—A communication from T. W. Blakiston, Hakodadi, Japan.— 
—30th July, 1879. 

3142. Sream Generators, T. Russell, Aberdeen, N.B.—A communication 
from G. J. Scott, Calcutta, India. 

3144. Cap Sprnnine Frames, F. Craven and A. Craven, Bradford. 

8146. Wixcues, J. D. Napier and R. D. Napier, Glasgow. 

3148. Union Joint or Covetine, R. Lowrie, South Union-terrace, New- 
castle-on-Tyne. 

3150. Barsep Fence Wire, A. M. Clark, Chancery-lane, London.—A 
communication from A. Cary, New York, U.S. 

3152. Frsisnine Zinc Coatep Wire, A. M. Clark, Chancery-lane, London. 
—A communication from F. L. Sarmiento, Worcester, U.S. 

3154. Penci. Cases or Houpers, J. Maclenahan, Belfast, Ireland.—5th 
August, 1879 

3156. Rotter Bearrnes, G. Singer, Coventry. 

8158, Furnace Grates, A. Kohlhofer, Southampton-buildings, London. 

3160. Bopsrns, &c., J. W. Wilson, Barnsley. 

3162. Inox and Sreex, 8S. Pitt, Sutton.—A communication from H. 
Harmet, Denain, France. 

3164. Demacyetisinc Iron Surps, &c., E. H. Hopkins, Holy Trinity 
Vicarage, Richmond. 

3166. Pexnoipers, D. Cameron, Edinburgh. 

3168. Us of Perroteum, M. Coventry and M. Wilks, King-street, Man- 
chester. —6th August, 1879. 

3172. Vatve Gear ror Steam Encrnes, J. R. Jefferies, Ipswich. 

3174. TreaTMENT of GLazep Scrraces, H. J. Haddan, Strand, London — 
A communication from W. Gibson, New York. 

3176. Treatise Bankers’ Cuegues, &c., H. E. N. Mason and J. Price, 


irmi: 

3178. Harrows, &c., W. Reynolds and J. Reynolds, Great Malvern. 

3180. ANTHRACHINON, J. A. Dixon, West George-street, Glasgow.--A com- 
munication from W. Meister, Dr. E. Lucius, and Dr. A. Briining, 
Hoechst-am-Main, Germany.—7th August, 1879. 

$182. Currine and SeraratTinc Woven and Fevrep Fasrics, 8. Shaw- 
Brown, Liverpool. 

$184. CuttrvaTine, &c., Lanp, 8. Corbett, Wellington. 

3186. Boots and SHogs, A. Keats, Newcastle-under-Lyne. 

3188. BLeacuinc AMBER, &c., J. G. Wilson, Market-strect, Manchester. — 
A communication from Dr. E. Schrader and O. Dumcke, Kénig-berg, 


3190. Inox and Steet, A. F. Gussander, Gammelstilla Torsaker, Sweden. 

3192. Dresstne and other Bacs, F. Marx and L. Marx, Golden-square, 
London. 

3194. Osrarmstnc SutpHurR from a Bye-propvuct of the Manvuracture of 
ALKaL!, W. Weldon, Burstow.— A communication from A. R. Pechiney, 
Salin , France.—Ssth August, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3366. Waeets in Venicies, W. Clark, Chancery-lane, London.—A com- 
munication from C. Bried, Newark, U.8.—20th August, 1879. 

8384. Taps or Cocks, C. E. Peel, Swansea.—22nd August, 1879. 

3409. Curtrne and Suapryc SHeet Meta, H. J. Haddan, Strand, London. 
—A communication from C. E. Kennedy, Hatley, Quebec.—25th August, 
1879. 

3410. Evectric Batrerres, W. Morgan-Brown, Southampton-buildings, 
Londen.—A communication from W. Fitz-Charles McUarty, Paris.— 
15th August, 1879. 

3411. Knrttmsc Macuines, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from B. F. Shaw, Lowell, U.S.—25th 
August, 1879. 

3414. Seamuess Buckes, R. Gellhorn, Gonzales, U.S.— A communication 
from W, J. Carnes, Gonzales, U.S.—25th August, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 
3344. Sewrnc Macuines for Boots and Sxoss, J. Cutlan, Roath, Cardiff. 
—25th August, 1876. 
3578. Harvestinc Macuryes, B. Samuelson and W. G. Manwaring, 
Banbury.—12th September, 1876. 
— or Roap Locomotives, H. Hughes, Leicester.—28th August, 
40. 
3428. Reparrinc Batts for Gotr and other Games, D. Stewart, Edinburgh. 
—3lst August, 1876. 
3452. NavicaTionaL Deep Sea Sounprnes, Sir W. Thomson, Glasgow.—1st 
September, 1876. 
= TreEatTinc the Rervse of Towns, A. Fryer, Wilmslow.—5th August, 
76. 


3405. Sarety Vatves, M. J. Roberts, Bath.—29th August, 1876. 
3396. Exurprtinc Pxotocrapuic Pictures, &c., F. Prince, Patcham.—28th 
August, 1876. 
= aaa Grary, Sat, &c., W. Poulsom, Liverpool —3lst August, 
0. 
aad Borters, R. Ulingworth, Manchester. — 2nd September, 
3463. GRrinDINc Mitt, A. Anderson and D. Thirsk, Aberdeen.—2nd Sep- 


, 1876. 
3702. Sewinc Macuines, A. V. Newton, Chancery-lane, London.—2lst 
tember, 1876. 
3401. MovaBLe Fire-bars, E. P. Alexander, Southampton-buildings, Lon- 
don.—29th August, 1876. 
$427. Manuractvurtne Ice, T. M. Nishigawa, Finborough-road, and F. B. 
Hill, Lambeth-road, Southwark, London.—3lst August, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
2597. Cuains, C. Martin, Great Winchester-street, London.—3lst August, 


1872. 

2635. GoveRNING the SreED of Encixnes, W. E. Newton, Chancery-lane, 
London.—4th September, 1872. 

2616. Locomotive Enorines, R. F. Fairlie, Victoria-street, Westminster, 
and . — Seaford-street, Gray’s-inn-road, London. — 3rd 

mber, 1872. 

2618. GRANULATING Siac or Scorta, C. Wood, Middlesbrough-on-Tees.— 
—rd September, 1872. 

2588. Bepsteaps, T. W. Stidolph, Dartford.—30th August, 1872. 


Notices of Intention to Proceed with Patents. 
1448. CLostnc Metavuic Vessets, W. Nash, Queen-street, Cheapsid 





700. Dry Gas Mereks, J. Turner, Fleming-road, Lorrimore-square, 
Walworth. 

1703. Sopa and Porasu, J. Townsend, Glasgow. 

1711. Steer, 8. G. Thomas, Queen’s-road-villas, Wandsworth-road, Lon- 
don.— 30th April, 1879. 

1722. Pops, C. Pieper, Bellealliance strasse, Berlin. —A communication 
from W. Garvens. 

1732. Horizonta Winp Wuests, W. Bricrley, Halifax.—A communica- 

tion from M. F. Schmidt. 

1733. ILLumiNatiNG Gas, R. 8. Ripley, New-inn, Strand, London.—A 
communication from W. H. St. John. 

1734. Pyeumatic Exuaustine Apparatos, W. Brierley, Halifax.—A com- 
munication from C, F. A. Behncke —Ist May, 1879. 

174). Nors and Screws, J. Cowdy, London, and H. Andrews, Hammer- 
smith.—2nd Mey, 1s79. 

1754. Fire-arMs, A. Wyley, Barker-street, Birmingham. 

1756. Ruttnc Paper, H. E. Newton, Chancery-lane, London.—A commu- 
nication from H. A. Brissard. 

1759. Rottixe Tea Lear, W. Jackson, Gainsborough.—3rd May, 1879. 

1818. Sroprers and Borrt.es, L. Vallet, Liverpool. 

1819. Brazinc Gun Barre.s, &c., F. A. K. W. V. Oppen, Pall Mall, Lon- 
don.—A communication from Cult’s Patent Fire-arms Manufacturing 
Company (Incorporated).—7th May, 1879. 

1834. Macntnery Bevt Fasteners, G. Sonnenthal, Lambeth-hill, Queen 
Victoria-street, London.—A communication from R. Zorn and F. 
Hiille. 

1843. Ramway Cuatrs, &c., W. H. Tooth, Aldersgate-buildings, London. 
—Sth May, 1879. 

926. Trin and Terne Pvates, W. A. Johns, Gilwern. 

1942. RatLways and Tramways, A. C. Pain and J. Cleminson, Victoria- 
street, Westminster.—]4th May, 1879. 

1989. ContcaL Sprrat Sprinos, R. D. Soldenhoff, Louvain, Belgium.—A 
communication from O. Bihet.—20th May, 1879. 

2020. Boots and Suogs, J. Blakey, Leeds. 

2033. S1GNALLING and Srorrinc Rartway Trarys, H. H. Lake, South- 

ampton-buildings, London.—A communication from 8. T. Timokho- 

vitch.—2lst May, 1879. 

23. PaPer-coTTING Macurnes, R. Furnival, Manchester. 

2:29 Spryninc and Twistinc Frames, J. Barbour, Belfast —A communi- 
cation from A. Coulter.—28th May, 1879. 

2163. Tramway Cars, A. M. Clark, Chancery-lane, London.—A commu- 
nication from J. Stephenson.—30th May, 1879. 

2327. Compinc Frsrous Materuts, O. L. Perry, Bolton-le-Moors.—12th 
June, 1879. 

2422. Distripution of Gas, C. Horsley, Highbury New Park, London.— 
18th June, 1879. 

2468. FLoorinc Cramps, C. Neil, Sheffield.—20th June, 1879. 

ee, Sener Fioors, G. P. Chiles, Camden Town, London.—2lst June, 

79. ‘ 

2588. ARTIFICIAL LeaTHER, E. H. Micklewood, Coburgh-street, Plymouth. 

2596. Roorine, &c., W. B. Ritchie, Belfast.—27th June, 1879. 

2622. VentiLators, C. H. V. Ullner, Drummond-street, Euston-square, 
London. —28th June, 1879. 

2681. Warer Merers, J, Pickering, Stockton-on-Tees.—2nd July, 1879. 

2728. ScREENs for Sirtine Coat, &c., J. Warrington, Rawdon, near Leeds. 
—4th July, 1879. 

2744. Action of Evecrric Lamps, G. Whyte, Northview, N.B.—5th July, 
1879. 

$154. Pencit Cases or Hotpers, J. Maclenahan, Belfast.—5th August, 
187 











iv. 

3162. Iron and Sreex, 8. Pitt, Sutton.—A communication from H. 
Harmet.—6th August, 1879. 

3172. Vatve Gear for Steam Enoines, J. R. Jefferies, Ipswich. 

3174. TREATMENT of ViTREoUs and GLiazep Surraces, H. J. Haddan, 
Strand, London.—A communication from W. Gibson. 

3180. MANUFACTURE of ANTHRACHINON, J. A. Dixon, West George-street, 
Glasgow.—A communication from W. Meister, Dr. E. Lucius, and Dr. 
A. Briining. -7th August, 1879. 

ay? Gusuinc Labets, R. W. Brumby and 8. Clarke, Kingston-upon- 


ull. 

3186. Boots and Suors, A. Keats, Newcastle-under-Lyne. 

3192. Dressinc Bacs, F. Marx and L. Marx, Golden-square, London.— 
8th August, 1879. 

3302. LicnTinc and Heatiya Gas, &c., P. Aube, Paris.—l6th August, 
1879. 

3366. Wneevs for Venrcies, W. Clark, Chancery-lane, London.—A com- 
munication from C. Bried.—20th August, 1879. 

3410. Evecrric Batreries, W. Mo -Brown, Southampton-buildings, 
London.—A communication from Colonel W. Fitz-Charles McCarty. 

3411. Knirtinc Macuives, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from B. F. Shaw.—25th August, 1879. 





All persons having an interest ap ay! any one of such applications 

should leave partic in writing of their objections to such application 

: the office of the Commissioners of Patents within twenty-one days after 
ate. 


List of Specifications published during the week ending 
August 30th, 1879. 


5187, 6d.; 5184, 6d.; 5190, 4d.; 5210, 4d.; 5249, 4d.; 5287, 6d.; 53: 
8, 6d.; 91, 4d.; 126, 4d.; 182, 8d 9, 4d.; 210, 4d.; 211, 1s. 10d.; 22 
228, 6d.; 226, 6d.; 233, 4d. 5 237, 8d.; 244, 6d.; 25 ; 
269, 8d.; 287, 6d.; 291, 6d. 2, 296, 6d. 

310, 6d.; 311, 6d.; 316, 6d.; 319, 6d.; 

332, 6d. 339, 2d.; 341, 4d.; 342, 6d.; 3+: 
352, 2d.; 354, 4d.; 355, 4d.; 356, 4c. Ls 2d 

362, 2d.; 363, Gd.; 364, 2d.; 365, 6 , 2d.; 370, 6d.; 373, 10d.; 377, 2d.; 
879, 4d.; 381, 2d.; 382, 2d.; 385, 2d; 387, 2d.; 388, 2d.; 389, 2d.; 390, 2d; 
391, 24.; 392, 2d.; 393, 4d.; 395, 2d.; 897, 2d.; B98, 2d.; 399, 2d.; 401, 2d.; 
402, 2d.; 403, 2d.; 405, 6d.; 407, 2d.; 408, 2d.; 410, 2d.; 411, 2d.; 416, 2d.; 
417, 2d.; 422, 2d.; 425, 2d.; 426, 2d.; 427, 4d.; 428, 4d.; 430, 2d.; 431, 2d.; 
432, 2d.; 433, 4d.; 434, 2d.; 435, 2d.; 438, 4d.; 447, 4d.; 463, 2d.; 467, 6d.; 
499, 4d.; 521, 6d.; 561, 6d.; 655, 6d.; 863, 6d.; 1956, 6d.; 1958, 6d.; 2135, 6d. 



















bd.; 324, 6d.; 328, 4d. 
3, 2d.; 344, 6d.; 348, 6d. 
57, 6d.; 358, 6d.; 359, 2d. 1, 2d.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office er, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Sovth- 
pton-buildings, Ch y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





4919. Constructinc Breakwaters, Grorns, Piers, &c., J. L. Clark and 
J. Standsield.— Dated 2nd December, 1878. 10d. 

A shield of iron constructed in one or more pieces is used, shaped 
internally so as to entirely enclose and mould the breakwater or pier to 
the desired shape. The shield has two skins, the interior skin forming 
the mould to give shape to the faces of the pier or breakwater, and the 
exterior skin is of great strength, so as to resist the impact of the waves; 
the two skins are united by internal decks and bulkheads, and by iron 
stays, which give strength and rigidity to the whole structure and divide 
the interior space into compartments, some of which are water-tight and 
are provided with valves; the shield is also provided with engines and 
pumping machinery, and when it has to be shifted or removed, the water 
> pumped out of the interior compartments until it nearly begins to 

oat. 


5046. Rovcuine Horses, &c., W. Atherton and J. J. Mills.—Dated 10th 
December, 1878.—{ Not proceeded with.) 2d. 
This i 





? 


London.—12th April, 1879. 

1594. Cartoucn Cases, E. A. Crosnier, Chancery-lane, London.—A com- 
munication from L. A. Lion.—23rd April, 1879. 

1606. DIFFERENTIAL PREssuRE INDICATORS, R. Willis, Leadenhall-street, 
London. 

1620. Boxes for Matcues, R. Quin, Poland-street, London. 

1621. Curtinc Loopen, &c., Fasrics, C. W. Keighley and W. Netherwood, 
Huddersfield.—24th April, 1879. 

1631. Maxine Cnerese, T. Hall, Odd Rode Steam Mill, Odd Rode.—25th 
April, 1879. 

1644. Preservation of Fioatinc Iron or Sree. Structures, C. F. Hen- 
wood, Budge-row, London.—26th April, 1879. 

1660. Mixine and Kweapinec, H. J. Haddan, Strand, London.—A com- 
munication from B. D. A. Croisot. 

1662. Steeninc Snips, G. D. Davis, Gommercial-road, London.—28th 
April, 1879. 

1675. IncrEasinc the Drovcut of Cumreys, &c., J. C. Mewburn, Flect- 
street, London.—A communication from A. Friedmann. 

1678. Tap for Steam, &c., T. Leeming and R. Ray, Manchester. 

1689. Burning Liquip Fuet, W. RK. Lake, Southampton-buildings, Lon- 
don.—A communication from A. Burbank and A. V. M. Sprague.—29th 
April, 1879. 

1693. ELrevatinc, &c,, Sanp, E. Edwards, Southampton-buildings. 
London.—A communication from Messieurs Van Rietschoten and 
Houwens. 

1697. MovaBLE Frame or Roormnc, C. de Saint-Prix, Trofontenion, 


ce. 
1698. DEPHosPHORISATION of Iron, H. A. Bonneville, Piccadilly, London. 
—A communication from E. André. 








of a metal toe piece, heel piece and screw. The toe picce 
is made to clip the inside of the front of the screw. The heel piece is a 
crossbar, made to clip the inner part of each side of the heel of the shoe. 
The screw is turned through a tappet hole in the centre of the heel- 
piece by means of a key or spanner and revolves ina hole in the toe- 
piece, thereby forcing the heel and toe-pieces apart, and so jamming them 
on the shoe. 

5120. Rotation Dynamometers, A. M. Clark,—Deted 13th December, 1878. 

—(A communication.) . 

This consists of a rotation dynamometer in which the power is trans- 
mitted to its shaft — spring balances and measured by their com- 
pression, and in which the amount of compression is by an index shown 
on @ non-rotary scale or tape, and may be read off at a glance during the 
rotation of the dynamometer. 

5138. Box ror Matcues, H. Raywood and G. Tennant.—Dated 14th Decem- 
ber, 1878.—(A communication.)—(Provisional protection not allowed.) 2d. 

is ists in a tel pic arrang t in the interior of the box 

which lifts the match out of a reservoir and through a slot, and offers it 

to the person who actuates the mechanism. 

29. Gas Pressuke Recuvators, J. Stott. ~Dated 3rd January, 1879. 6d. 

A reducing valve is connected with a diaphragm which is formed with 
a flange or part which dips into an annular trough of mercury. The 
trough is formed separately from the casting which constitutes the shell 
or body of the regulator, and the trough is cemented or secured in position 
in a gas-tight manner. The troughs are formed with inner shields to 
check the overflow of the mercury. 

30. ee J. Wilson.—Dated 8rd January, 1879.—(Not proceeded 
with, 

An ordinary flat shoe is secured to the horse’s foot. Two holes are 








tapped in the shoe to receive bolts. The wearing part of the shoe is then 

constructed of iron or steel and secured to the flat shoe by the bolts, a 

packing of india-rubber being placed between the two parts. 

31. Avromatic SreaM Borter Feepine Apearatus, H. J. Haddan.—Dated 
8rd January, 1879.—(A communication.) 6d. 

An intermediate feed vessel is employed in which the water is automa- 
tically kept at any desired level by means of a float governing the position 
of a piston and valve with which it is connected, The latter two 
faces which alternately close upon their respective seats, establishing 
communication either between the upper part of the feed vessel and the 
atmosphere or the steam space of the boiler, while the water is supplied 
to the feed vessel through an injector. fhe piston contains an internal 
steam chamber and a slide valve under the control of the float by lever 
connections, so as to cover or open two ports, one communicating Sieugh 
a passage in the piston with the front of the latter, and the other through 
another passage with the atmosphere. 

832. Dress-HoLvers, &c., G. RK. McDonald.—Dated 3rd January, 1879,— 
(Not proceeded with.) 2d. 

The holder is of the form of a letter clip, each bracket of one piece 
having a slot for the joint pin to work in, and the nipping end of the 
other being bent over, so as to cover the edge of the first piece. 

33. Disinrectants, &c., R. V. Tuson.—Dated 8rd January, 1879.—(Not 
proceeded with.) 2d. 

Carbolic acid, cresylic acid, creosote, amylic, alcohol, or fusel oil, or a 
mixture of these substances is impregnated to saturation with sulphurous 
acid gas. 

34. Huss orn Naves or WHEELS ror Ventcies, B. Tillett.—Dated 8rd 
January, 1879.—(A communication.) 6d. 

The spoke mortice is made of metal, and is slightly tapered and pro- 
vided with beads or spurs between which the spokes are driven, such 
spurs becoming imbedded in the corners of the spokes, which they hold 
in place both laterally and endwise. The vuter end of the hub has an 
internal flange bored to fit the outer end of the box, which is turned so 
as to form a small shoulder, The inner end is screw-threaded to receive 
a ring provided with holes to receive a wrench, and is bored to fit the 
inner end of the box, so that when in position it forms an oil-tight joint 
with the box. 

35. Meratuic Pires orn Tupes, S. For.—Dated 3rd January, 1879.—(Not 
proceeded with.) 2d. 

A ring of metal is acted upon by an internal and an external roll, the 
axis of the latter at the commencement of the operation being at an 
angle to that of the other roll, and being made to gradually assume a 
parallel position to it. The effect ef this change of position is to gradu- 
ally elongate the ring or bloom. 

37. Swircn Locks ror Raitways, J. Tomlinson, jun.—Dated 3rd January, 
1879. 6d, 

This relates to improvements on patent No. 547, dated 27th February, 
1867, and No. 569, dated 25th February, 1870, and consists of applying at 
a set of points a pair of locking bars described in the first patent, each 
provided with a bolt as described in the second, and connected by 
rods to a separate lever in the signal box, one set being employed 
to lock the points in position for main line traffic and the other 
for branch line traffic. Thus, if the signalman desires to set the points 
and give the signal for the passage of a train along the branch, but if the 
points fail to be moved he will be unable to move the lever which works 
the branch line, and will therefore be informed that the working of the 

»oints has failed, and the bolting lever being interlocked with the signal 

evers, he will be unable to give the signal for passage of a train to the 

branch. 

38. Enricuine ILtumrnatine Gas, @. Livesey and J. Kidd.—Dated 3rd 
January, 1879.—( Not proceeded with.) 2d. 

This relates to improvements on patents No. 2860, dated 26th July, 
1879, and No. 244, dated 18th January, 1878, and consists in the form of 
construction of an apparatus for enriching gas by mixing with it the 
vapours of hydrocarbons generated by the heat of the flaine in carburetting 
vessels in proximity thereto. 

39. Furnaces anv Frrepraces, G. F. Redfern. —Dated 3rd January, 1879. 
—(A communication.) 6d, 

Each furnace is provided with a platform of iron raised two or threo 
feet above the floor, a small staircase leading from it to the lower floor 
where the firegrate is placed. The platform is covered all round its lower 
part with one cr more rows of refractory bricks laid flat and joined 
obliquely, a quantity of ashes being placed between the bricks and the 
platform to protect it from the heat of the flame. 

40. Emproipertnc Macuines, A. Bonnaz.— Dated 8rd January, 1879. 8d. 

This relates to improvements on patent No. 2544, dated lyth October, 
1863, and consists, First, of two hooked needles set abreast of each other 
to produce parallel lines of embroidery, and which are mounted in the 
same needle bar a distance apart, and the wheel which lays thread into the 
needle hooks is constructed so as to lay a thread into both hovks at one 
and the same operation, The Second part of the invention relates to an 
arrangement for producing automatically ornamental designs, and con- 
sists in applying to the ordinary machine, which feeds the work through 
a winch handle, a rotating cam to control the direction of movement of 
the feeding foot in order to produce a pattern, the nature of which is 
determined by the cut of the cam. 

41. Macwinery FoR MANUFACTURING AND SIMULTANEOUSLY PaintING 
Parer Baos From Wes Parer, L. Simon.—Dated 3rd January, 1879.— 
(A communication.) 6d. 

Two lengths or webs of paper of different widths are led from rolls, one, 
i.e., the wider of the two being passed into or between a printing apparatus 
to receive the impression ; the two papers then meet and pass over adjust- 
ing rollers, the upper or narrow paper passing over or between grippers 
to separate it from the wider paper, which receives a pasting on the two 
projecting edges by iting appliances supplied from a reservoir. The 
pasted edges pass each into a turn-over lip or folding blade of part of the 
machine, along which both papers are dragged by a travelling carriage a 
distance corresponding to the desired length or depth of the bag to be 
made. The two papers are then released, the upper or narrow paper 
being drawn back by the grippers so as to leave the end of the lower paper 
exposed. The two edges become p to unite them together, the 
exposed end of the lower paper is turned over, at the same time receiving 
a pasting by a distinct pasting appliance, a continued motion of the fold- 
ing blade closing up the end, which now forms the bottum of the bag. 
The closed end of the two papers is caught hold ef and drawn by a tra- 
velling carriage to a determined length or depth. A cutting apparatus is 
then brought into action to sever the bag, which is passed by tapes of a 
delivery appliance on to a table. 

42. Manvuracture or Re-propuction or Ceramic Opsects, B. Hunt. 
- Dated 3rd January, 1879.—(A communication.)—(Not proceeded with.) 


2d. 

The substance employed to manufacture these objects is cast zine or 
other metal capable of receiving an enamel of varied aspect, so as to 
imitate ceramic objects, and, at the same time, provide a more resisting 
substance than those ordinarily employed. 

43. Ye.tow CoLourtno Matter, F. Wirth.—Dated 3rd January, 1879.— 
(A communication.) 4d. 

Aniline is treated with nitrous acid to produce the benzol compound, 
Cy2, Hy, N3, called amydiazobenzol, which is treated with fuming sul- 
phuric acid in the proportion of 1 part of the former to 4 parts acid, 
which is then allowed to stand, after being mixed together, until the 
whole is soluble in alkali, e substance thus formed constitutes a new 
yellow colouring matter to be used to dye textile fabrics. 

45. Copyine, ENLARGING, AND Repucine Scuurrure, &c., W. B. Prescott 
and G. Simonds.—Dated 4th January, 1879. 6d. 

A bed-plate carries two tables capable of eons | upon axes and con- 
nected by a metal band so that the exact amount of horizontal movement 
of either table is imparted to the other, these tables supporting the work 
to be copied. Near one end of the bed-plate is a standard capable of 
vertical and horizontal adjustment, and furnished with a gimbal bearing 
carrying a long bar or carrier with two or more adjustable pointers, 
capable of sliding and being adjusted on the bar to a scale marked on it. 
The bar has pulleys with counterweights for supporting the bar in hori- 
zontal equilibrium. 

46. Ivx Biorrter, F. C. Glaser.— Dated 4th January, 1879.—(A communica- 
tion.)—(Not proceeded with.) 4d. 

The blotter is curved on its under side, and at the top is formed with 
two recesses to receive each a roller, the ends of which fit into and revolve 
in slots in the sides of the blotter. Upon one roller is rolled a length of 
blotting paper, the end of which passes out of the recess over the curved 
face of the blotter, and passes to the second recess, where it is attached 
to the other roller. Each roller is fitted with a projection, so that it can 
be revolved and shift the paper from one roller to the other, thus changing 
the blotting surface when required. 

47. Emery orn Cornunpum Wuee.s, J. B. Hannay.—Dated 4th January, 
1879. 4d. 

This consists in binding together the particles of emery or corundum 
with silicious and alkaline matters, which, when fused, unite and form a 
glass throughout which the emery or corundum is closely interspersed. 
The silicious matters suitable for this purpese are ground flint and 
ordinary glass waste, the alkaline matters being salts of potash, soda, and 
lime 
48. Beartnes FoR SHAFTING OR AXLES, D. W. Cuthbert.—Dated 4th 

January, 1819.—{ Not proceeded with.) 2d. 

Each end of the bearing is recessed to receive king in order to pre- 
vent the escape of the lubricant, and through which at one end passes a 
pipe in order to convey any excess thereof to a suitable receptacle. 

49. Manuracture or PuospHorus, J. C. Mewburn.—Dated 4th January, 
1879.—(A communication.) 6d. 
Earthy phosphates of lime are reduced toa fine powder, and mixed 
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ica and charcoal also in a powdered state, sufficient water then 
ical oitded to enable the whole to be shaped into blocks, which are 

Jaced on the bed of a furnace and the products of their combustion and 
the phosphorus in a state of vapour are directed into a large descending 
column cvoled by a shower of water, which d the p us, 
and causes it to fall into a trough of water. 

60. CompiveD Ruue, Ruter, Pen, &., J. W. Spear.—Dated 4th January, 
879. 6d. 

A es oe rule bears English measurements oun one edge and foreign 

measurements on the other, both bevelled so as to serve as a 
r knife. A slot is formed in the rule to receive a tubular case con- 
sisting of two tubes, one fitting and turning within the other, the case 
being pivotted in the slot. The end of the inner tube passes through one 
end of the rule and ends in a case forming a box for pens and also a handle 
for the paper knife, as well as to revolve the inner tube, soas to bring a 
slot rd ms pposite a corresponding slot in the outer tube, whereby a 
neil may be introduced. The cap of the pen box carries an eraser or 
dia-rubber. 
61. SIGNALLING ON Rartway Trains, &c., 2. H. Dutton.— Dated 4th January, 
1879. -(A communication.}—(Not proceeded with.) 2d. 

A dynamo-electric machine is fitted to the locomotive and the current 
generated by motion derived from the axles of the carriage is employed 
to furnish signals and to brake the trains. 

62. APPARATUS FOR Rock TUNNELLING, H, N. Penrice. —Dated Ath January, 
1879.—(Not proceeded with.) . 

Four drilling machines are ees, the front ends being supported ona 
light frame fixed against the rock, and the rear ends resting on the 
tunnelling machine, which thus takes the thrust of the drilling cylinders. 
Three of the drills make holes on a head, une on each side of the 
tunnelling machine, and one above it. These holes are inclined outwards 
at a small angle and receive blasting charges, by the explosion of which 
the rock is forced inwards and downwards in the leading cavity. 

53. WHEELS ror VeLocirepes, A. L. Bricknell.—Dated 4th January, 1879. 
—(Not proceeded with.) 2d. 

Two segments of a wheel of large diameter are placed side by side and 
actuated alternately so as to be moved off the ground and carried forward 
one in front of the other, when it rolls forward to its edge, the other 
segment in the meantime having occupied the position requisite to com- 
mence its forward rolling movement. 

64. Piaitixc anv Ironino Fasrics, J. Smith.—Dated 4th January, 1879. 
—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 1997, dated 12th May, 1876, 
and consists instead of employing a centre stud for mounting the ratchet 
wheel and forked lever upon, of mounting them upon a shaft with a boss 
at either extremity to carry adjustable fingers Bente pigs. the forward 
movement to the iting or quilting blade su 
lever arm suspended from a2 stud. This arrangement allows a pair of 
boxes to receive heated irons to be mounted upon the shaft, so that the 
weight of the irons is imparted to the plaited fabric whilst the needle is 
passing through the material. 

56. Imrration Cigar, H. Alexander.—Dated 4th January, 1879.—(A com- 
munication.)—(Not proceeded with.) 2d. 

This consists of a tube which receives tobacco and is slipped into 
another casing of the appearance of a cigar, and made to fit an ordinary 
cigar holder. 

6'7. ScHoo. Desks, J. Glendenning.— Dated 4th January, 1879. 6d. 

This consists, First, of a school desk constructed with a box or recep- 
tacle for books and other articles and provided with a sloping hinged 
cover, and an adjustable folding piece arranged and ting to close the 
box by falling down in front of the same; Secondly, in a novel and 

liar construction of the standard for su the desk and seat ; 
Thirdly, the combination of a series of school desks in a line or row, one 
behind the other, upon a portable plank, beam, or sleeper, or upon the 
floor, in such a manner that the seat for each desk is supported by the 
standard which supports the next adjacent desk. 
68. Garvanic Ceiis anv Batreries, W. Erck.—Dated 6th January, 1879. 
6d. 


The cell is of lead in the form of along, narrow and shallow trough, 
the sides of which are lined with carbon plates round which the lead 
been cast. Into the space between the carbon plates i. introduced a piece 
of rolled zinc. The exciting solution consisting of ordinary bichromate 
enters at one end of the trough and is removed at the other end, thus 
rendering the action of the cell constant. In a second ar t 








v 





screw, the latter also working upon a hinge. Asliding or revolving valve 
is placed near the top of the tube, which admits the steam into the lubri- 
cator and conveys the lubricant into a cylinder or other part to be lubri- 
cated. 

69. Wire Rorte, RK. 8. Newall.—Dated 7th January, 1879. 2d. 

This relates to improvements on patent No 8594, dated 7th August, 
1840, and consists in laying the wires into a rope composed of two or 
more strands, but without as the wires into strands by giving them 
a rotary motion as usual, and thus combining them into a rope. 


'70. Raitways ano Tramways, W. Seaton.—Dated 7th January, 1879. 4d. 
This consists in the combination of a metal cross sleeper, T-shaped in 
cross section, with a bridge, Seaton, or other flat bottomed rail, with or 
without the use of intermediary timber or other packing or longitudinal 
sleepers. 
'71. PreservaTION OF Meat In THE Raw Strate, A. A. Libby.—Dated 7th 
January, 1879.—(Complete.) 4d. 

This consists in slaughtering the ls in an atmosphere freed as far 
as possible from fermentative agencies, cooling the meat, bathing it in a 
solution of bisulphite of lime, placing it in a partially closed vessel and 
then submitting it to a current of cool air previously calcined and then 
hermetically closing the can or vessei. 

‘72. Mues For Spinnina, J. Dodd.—Dated 7th January, 1879. 6d. 

This relates to improvements on patent No. 1376, dated 30th May, 
1878, and consist in mounting upon the axls of the ratchet wheel a 
spiral drum, to which one end of a chain is attached, the other end 
passing over — and connected toa fixed point. The pulleys are 
mounted upon a lever turning upon a centre, and carrying an arm 
turning in one direction only, and having a bowle against which an 
incline on the radial arm may arrive in contact on the return motion of 
the carriage so as to turn the lever on its centre, thus causing the chain 
to be unwound from the scroll so as to take up a sufficient quantity of 
winding-on chain. The chain, instead of being attached to a fixed point, 
may be connected to a special apparatus, against which the nut of the 
shaper screw arrives at a certain time in contact with the attachment of 
the chain, and thus moving it periodically, gradually draws the chain, 
thus causing the lever to come in contact with the radial arm inciine, 
and so draw a further length of chain from the scroll and wind a similar 
length of winding-on chain. 

783. Norritive Errervescinc Drink, G. H. Comfort.—Dated Tth January, 
1879.—( Not proceeded with.) 2d. 

Milk is reduced to a temperature of 60 deg. Fah., and impregnated with 
compressed air or gas. 

'74. Curtnc, PResERVING, AND Packina Bacon, Hams, Butter, &c., 
J. J. Boyd.—Dated 8th January, 1879, 4d. 

After bacon or ham has been cured it is washed in water and hung wu 
to dry for about two days, when it is sprinkled or rubbed all over wii 
powdered borax. meats are i d in a solution of borax for 
three hours; when thoroughly dry, packed in calico which has been 
dipped in the solution of borax. Eggs are preserved by placing them for 
twenty-four hours in the solution of borax, and butter by wrapping it in 
cloths which have been dipped in the same solution. 


'75. Rotiers EmMpLoyven in GRINDING CaRps ror CaRDING Corton, &c., J. 
. .—Dated 8th January, 1879. 4d. 

A layer of,lastic material, such as vulcanised tchouc, is interposed 
between the cylinder itself and the coating of emery attached thereto, 
whereby the attachment of the particles of ne | is rendered less rigid 
and the action of the grinding rollers consequently improved, and the 
durability of the grinding surtaces increased. 

'76. CoNDENSING STEAM AND FoRMING AND Malntarnine A Vacuum, H. W. 
Bulkley.—Dated 8th January, 1879. 
relates to the class of steam condensers which are elevated suffi- 
ciently above their hot wells to produce a vacuum in the cylinder of the 
engine or other place in which it is desired to produce it, and consists ina 
combination of two tapering nozzles with their smaller ends joined by a 
contracted neck with an annular passage and suitable connections for the 
flow of water into and through the nozzles to drag therewith the steam 
which is received through a suitable connection to the interior. By its 
means the steam is rapidly and efficiently condensed, and the air and 
condensed vapour are expelled. 
'7'7. COVERINGS OR AWNINGS FOR PERAMBULATORS, &c., W. Hatchmann.— 
Dated January, 1879. 
The frame is made with metal ribs and stretchers covered with silk or 














circular discs of zinc and carbon are mounted alternately upon a hori- 
zontal a and each pair connected together by a metal tube. 
The axis can lowered so as to immerse the discs in separate cells 
placed beneath them. According to a third arrangement plates of 
zinc and carbon are suspended to a frame free to swing in a plane 
rallel to the planes of the plates, and capable of being lowered to 
mune the plates into separate cells beneath them, So as to dispense 
with separate cells, small carbon and zinc Bey are placed so close 
together as to support between them by capillary attraction a film of the 
exciting solution, which is changed from time to time by a drop falling 

between the plates. 
50. Seraratinc CREAM FROM MILK IN CENTRIFUGAL CREAMING MACHINES, 
B. P. Alexander.—Dated 6th January, 1879.—(4 communication. )—(Not 


proceeded with.) 2d. 
The milk enters a pierced spindle under a given pressure and issues by 
lateral apertures into a central tube with a at the further end, an 
open space left between a loose bottom, and also the inner circum- 
ference of a cylindrical inside vessel, several radial arms for 
compelling the liquid to follow the revolving drum. The skim milk 
enters a hollow . oy and passes to the hollow spindle, while the cream 
leaves the drum by openings in the cover. 
60. TeLepHonic Apparatvs, J. Jmray.— Dated 6th January, 1879.—(A com- 
munication,)—(Not proceeded with.) 2d. 
In order to i the delicacy of telephonic instruments in which 
the vibrating plate carries a piece of carbon, on which bears the end of 
against the former by a spring, 
- aly ephes its centre, ae - — 
against the car on ite by as) ‘ormed of paper 
or thin card bent toa U form. For the peek de ee eee it is 
ferred to employ as its vibrating diaphragm a piece of thin tin-plate 
placed as close as possible without contact to the pole of the magnet. 
61. Baskets, very &c., H. B. Fox.—Dated 6th January, 1879.—(Not pro- 


wii 

The basket or boxes is made in sections sliding yo pom! one within 

the ether, and the lid is fastened by turning a cen’ handle ening 
of and cranked from a cross shaft on the lid. The ends of the t 

are formed into arm hooks which extend down inside, and engage with 

hooks on the sides of the basket or lid. 

62. Nut anp WasHer ror Ratiway Fastentnos, 7. B. M, Marsh.—Dated 

6th January, 1879. 4d. 

The nut is formed with a Paine part which enters a hole in the 
washer, through which the bolt ——_ The other part of the nut is 
larger and forms a shoulder which against the washer and is slightly 
convexed, so as adjust itself to the angle of the washer when screwed up. 
63. AppaRaTus FOR OPENING AND CLOSING CARRIAGE Doors, W. R. Lake. 

—Dated 6th January, 1879.—(A communication.) 6d. 

A lever handle is placed close to the driver’s box, and by lever rods and 
chains mea Bere pulleys is connected with the carriage doors, so that 
by actuating the handle the doors can be opened or closed by the driver 
without leaving his seat. 

64. Arraratus ror OBTAINING InFustoNs oR Decocrions, 4. M. Clark.— 
Dated 6th January, 1879.—(A communication.) 6d, 

A chamber contains water which is heated by a lamp, and the steam 
gnats thereby acting upon the surface of the water causes the latter 

rise up a tube leading from the bottom of the chamber through the lid 
of the'apparatus, below whichis a tray holding the tea or coffee to be 
acted upon. The water passes through the tea or coffee and falls into a 
chamber above the former, and communicating therewith by means of a 
tube, so that a tant circulation is maint d. The top chamber is 
fitted with a spout to empty the decoction, and the two c bers are 
Separated by a plug. Modifications are shown. 

65, Exvecrric Lames, 4. M. Clark.—Dated 6th January, 1879.—(A com- 
munication.)—(Not proceeded with.) 4d. 

The carbon or other pencil electrode is immersed in a column of 
mercury for the purpose of feeding it up as it is consumed. 

66. Sprinos ror Gloves, L. Steam.—Dated 7th January, 1879. 6d. 

The two arms of the spring fastening are fixed in a cap on a single or 
double centre, which form fixed pins against which bear the ends of two 
flat metallic springs attached one to each arm, so that when one arm is 
moved the other is renee aoe, The spring fastening is 
attached to the glove by metal ps with projections, which are 
— first through the fastening, then a the — and the pro- 

ections bent back so as to hold the whole firmly together. 
67. Botts ror Doors, J. Davidson.—Dated 7th January, 1879.—(Not 
proceeded with.) 2d. 

The bolt is fitted with a spring contained in a casing surrounding the 
bolt, which is capable of being partly rotated by means of a retaining 
pin secured to the bolt, and projecting through a groove in the case, so 
that when moved in one direction the bolt is released and shot forward 
into its socket, at the sume time pressing the retainin 
Pye case, so as to secure the same. 

Lusricators, J. Blake.—Dated 7th January, 1879. 6d. 

In displacement lubricators the cover and lever are formed in one piece, 
the cover being ed at one side in such a manner that the hinge can 
be raised or lowered by a screw, in order to. ry that side of the cover 
tight upon its seat, whilst the opposite side is ept tight by a nut and 








g pin between the 





other suitable material, and is connected to the perambulator by one of 
the ribs made stronger than the others and continued downwards for this 
. The stretch are cted to a runner on a short stick 
Bttad with a spring clip like an umbrella clip, like which the frame and 
covering is opened and closed. 
'78. PROPELLING AND STEERING STEAM VESSELS, &c., G. R. Durrel.— Dated 
8th January, 1879.—(A communication.) 6d. 
The engine, instead of being amidships, is further forward, and the 
passes at an angle through the keel of the boat, the propeller being 
attached to the end of the shaft and revolving beneath the keel. The 
shaft is encased in a tube which is used as a condenser, into which the 
exhaust steam is conveyed, while the induction pipe leading to the air 
pump is attached to the lowest convenient point of the tube. A rudder is 
laced at each end of the boat, and is capable of making a complete revo- 
ation on its axis. 


'79. Foipinc anp Unrotpinc Narrow Fasrics, W. £. Gedge.—Dated 8th 
January, 1879.—(A communication.) —(Complete.) 4d. 

This consists in letting the first end, that which is usually hidden, 
project from the inside of the folding piece, so that when being retailed or 
used, this piece may be unrolled or unfolded in the reverse direction to 
the present mode of development; that is to say, that instead of 
unrolling or unfolding the piece by B age J the last end folded, by this 
process it is unwound or unfolded by the first end that was wound 
eo and the unfolding thus takes place in the same order as the 
folding. 

80. Street GuLiey or Trap, 7. Simcoxr.—Dated 8th January, 1879. 4d. 

A box is divided into two compartments by a partition which does not 
extend to the bottom thereof. A lid is fitted over both compartments, 
that over one being perforated to allow water and street refuse to pass 
through it into the compartment beneath, and pass under the partition 
into the second compartment, to which an elbow pipe is connected at a 
certain height, to permit the escape of the water to the main sewer. 

81. Execrric Lamps, H. W. Hedges.—Dated 8th January, 1879. 6d. 

The guide for one carbon is mounted on a transverse axis so that it can 
rock, and a spring presses it in the direction to cause its lower end to 
approach the other carbon. The armature of an electro-magnet is con- 
nected to this guide, and the coil of the magnet is in the circuit of the 
carbons, so that when ‘a strong current passes through the coil the 
armature is attracted in opposition to the spring, and one carbon thus 
withdrawn from the other. 

82. WEIGHTING AND STRENGTHENING Sitks, 7. Hawley.—Dated 8th 
January, 1879. 2d. 
is relates to improvements on patent dated 2lst June, 1878, and 
consists in the use of 1 cwt. of “‘ Duncan and Co.’s” No. 1 crystal sugar 
mixed with 4402. of ‘‘ Nelson, Dale, and Co.'s” No. 3 flake gelatine dis- 
= as temperature of about 170 deg. The mixture is then applied 
to the silk. 


83. Execrric Lamps, W. Ladd.—Dated 8th January, 1879.—(A communica- 
6d. 


tion, 

The blae of the lower carbon consists of a tube freo to slide in vertical 
guides, and slotted longitudinally to admit a portion of the periphery of 
a grooved pulley, to which is attached a cord that depends therefrom into 
the tube and carries a weight. The weight when the cord is wound on 
to the ley comes in contact with a stud projecting inwards from the 
tube, thus moving the holder vpwards. Surrounding the lower part of 
the tube is a coil of copper wire, with one end in connection with the 
frame of the lamp and the other with the source of el.ctricity. When the 
circuit is completed a current flows through this coil and causes it to act 
as a magnet upon the carbon holder. The upper carbon is secured in a 
pendant holder jointed to an arm carried by a vertical rod free to slide in 
a tubular socket fixed to the base frame of the lamp, but insulated there- 
from, By the side of this socket is a mercury tube open at its upper end 
to receive a rod attached to the sliding rod, and which will dip into the 
mercury and maintain metallic contact with the tube whatever be th 
position of the carbon holder. A wire from the mercury tube ti 





conducting substance, consisting of a coating of asbestos and wool, which 
effectually prevents radiation and loss of heat externally. The second 
chamber forms a hot air chamber or flue surrounding the inner chambe 
or oven proper. 


86. on Manoracrorigs, &., H. Lacy.—Dated 8th January, 1879. 


This relates to improvements on patent No. 2054, dated 8th July, 1872, 
and consists in applying the perforated plate therein described at the 
centre of a chamber, so as to divide it into two compartments, in each of 
which is arranged a coil of pipes through which cold water or steam may 
be circulated. By means of a fan the air is drawn either from the outer 
atmosphere or from a bviler house, furnace, or other heating medium 
and — into the lower compartment and in contact with the coil 
therein, from whence it passes through the perforated plate, upon which 
a film of hot or cold water is maintained, into the upper compartment 
and in contact with its cvil, and finally escapes througn suitable pipes to 
the rooms to be ventilated, 

87. Sewer VENTILATORS AND MaNnHOLe Covers, IV. H. Robins.—Dated 
8th January, 1879.—{Not proceeded with.) 2d. 

A grid is provided with holes for lifting it from its seating in the 
frame, such holes also forming apertures for ventilation. The divisions 
between the hoies have pockets to receive pieces of hard wood to prevent 
the foot slipping when passing over the grid. The frame has projecting 
flanges to receive the grid and a dirt box each on a separate seating. 

88. —— Money Tis, &c., F. L. Leech.—Dated 8th January, 
9. 6d, 

An incline is placed behind the slide or opening through which the 
letters are introduced, and at the bottom of the incline is a sliding door, 
so connected with the flaps of the opening that the action of pushing the 
latter inwards will cause the door to slide over the ena of the incline, and 
thus prevent the contents of the box being withdrawn through the 
opening. 


89. Steam Enotes, W. Hartley.—Dated 8th January, 1879. 1s. 

In order to effect the admission and the shutting off of steam from the 
cylinder, to each slide valve is connected a vaive spindle actuated by 
springs to close the valves and by an excentric connected to a slide to 
which catches are attached for opening the valves. There are twocatches 
attached to this slide which engage with notches upon the valve spindle 
until lifted by the action of a governor slide bar, when the valve spindles 
can move through the slide. The governor slide bar is actuated and 
regulated by the governor and the speed of the engine. Modifications 
are described. improved condenser is formed with an injection water 
branch at any suftable place, and an outlet passage for the condensed 
water and steam, but no foot valves. The outlet is connected to 
the inlet passage of the air pump, which is midway between the ends of 
the air pump barrel. The water space openings into the air pump 
consist of diagonal slots or small holes drilled through the barrel, and 
extending around the lower half of its circumference, but only extending 
to the width of the water . At each end of the air pump is a 
delivery branch for the water to pass through to the delivery valves and 
hot well. The steam and exhaust passages to a steam cylinder are 
arranged two for the steam at each end, one into the cylinder and the 
other into the exhaust passage alongside thereof. Spaces are also formed 
for the exhaust steam valves to work between the cylinder and the valve 
chest. The steam admission valves are placed in the box part of the valve 
— og at each end, and are opened and closed in the manner 


90. Boge [WuEELs, S. Buckley and J. Taylor.—Dated 9th January, 
The rim of the wheel with the teeth is cast separate from the arms or 

boss, and is afterwards turned to fit the same, upon which it is shrunk 

and further secured by rivetting its edge over the edge of the arms or 

boss, or it may be attached thereto by screws or other suitable means. 

An elastic packing is placed between the rim and the arms or boss. 

92. APPARATUS FOR VENTILATING BuiLpines, &c., J. G. Tongue.—Dated 

9th January, 1879.—(A communication.) 8d. 

Air is directed into a reservoir containing pure water, through which 
it passes and is washed of all organic corpuscles or dust ; it then passes 
to a second reservoir con ig a disinfecting solution composed of 
iodised, chlorided, phenicated, salicyli d, or other disinfecting prepa. 
ration. The air then proceeds to a third reservoir containing odoriferous 
or perfumed compounds. Another reservoir contains medieated and 
liquid preparations, such substances being evaporised so as to be carried 
off by the air. The air may also pass through a reservoir containing 
boiling water so as to increase the temperature of the air, ur through ice 
if required to lower it. The air is admitted to a drum to which an 
oscillating motion is given, and which contains water. When the drum 
is in motion the air entering it is compressed, and when two valves in 

e are uncovered it escapes into the room. Two other valves 
admit the fresh supply of air. 

93. WaTer-meTERS, &., 7. Melling.—Dated 9th January, 1879. 8d. 

This consists, First, in the manufacture and use in water-meters or in 
water-power engines of closely fitting piston valves made of vulcanite or 
other preparation of india-rubber having equivalent properties for the 

urpose, so formed into cups or thimbles as to be automatically kept 
tight by the pressure of the water within them. Also the construction 
of such piston valves with expanding cones for enlarging their sizes 
when desirable. 5 dly, the fact and use of a link motion as 
an alternative arrangement for the “ heart” plate and roller in the valve 
gearing of the meter. 
04, Apparatus FoR Distrisutine Types, J. Inray.—Dated 9th January, 

1879.—{A communication.) 10d. 

This consists, First, in the combination of the automatic type moving 
devices of a type distributing machine with motive devices therefor 
actuated by air pressure, whereby is obtained a uniform impelling force 
for the type during the entire operation of the machine. Secondly, the 
combination in a type distributing machine of a type case or receiver with 
type holders arranged at each side thereof, and automatic devices for 
forcing types from said holders into opposite sides of said cases, whereby 
is obtained a double distribution by a single machine. Thirdly, the com- 
bination of a t ling type case with type line holders arranged at each 
side thereof, and automatic distributing devices by which types are forced 
— - phase holders ge both sides of the case. Fourthly, the combina- 

ion of a iprocating type case or receiver, a carriage therefor having its 
side walls cut into wards corresponding to the shape of variously notched 
types, type line holders on each side thereof, and automatic 
devices for forcing the type from the line holders into said case through 
the wards, whereby is secured a double action of the distributing devices 
and the use of movable cases, a number of which may be filled in suc- 
cession and set aside for further use as required. 
97. Macazine Fire-arms, EF. 7, Hughes.—Dated 9th January, 1879.—(A 

communication.) 1s. 

In some cases the magazine is beneath and parallel with the 
barrel ; in others it is arranged in the stop at the rear of the barrel ; but 
in all cases there is to be performed substantially the same transfer of a 
prong Koo the magazine to the barrel ; then after firing. the removal 
of the harged shell to make way for anew cartridge, and the special 
class to which this invention relates is that in which a bolt is arranged in 
the rear of the barrel having a longitudinal movement to and from the 
barrel, to close and open the breech. 

98. Lamp-burNeRs, E. T. Hughes.—Dated 9th Janwary, 1879.—(A commu- 

* FS wpance A 6d. 











a 





y in the bination in a lamp burner of a 
circular chimney rest provided with means for attaching the chimney 
thereto, an oblong deflector and a corresponding oblong air distributor. 
99. Sprinc Matrressts, Seats, AND Coucues, 4. Alexander and T. W 
Dunn.—Dated 9th January, 1879.—(Not proceeded with.) 2d. 

Springs of vulcanised india-rubber rings are arranged around the sides 
of the frame. Rods pass through these rings, and to the rods is attached 
the netting or other fabric to form the foundation for the bed. 


100. Davits, H. Robertson.— Dated 9th January, 1879. 6d. 

This consists in constricting and arranging ships’ davits in such a 
manner that the boat, w...ic being turned inboard or outboard, can pass 
uninterruptedly over the axis of one of the davits, be it by the combina- 
tion of a crank-shaped davit, an ordinary divit and a connecting cross- 
bar, or by the crs of a crank-shaped davit, a bracket thereon and 
a es 








with the electric source, and thus when the carbons are brought together 
causes a current to flow through the lamp. Keyed to the axle of the 
first pulley is a second pulley of twice the di ter, and ted to it 
is a cord attached to the sliding rod of the upper carbon, so that when 
the axle is turned by the action of the counterweight the two carbons are 
caused to approach each other. When the lower carbon is drawn down 
by the action of the coil, the upper carbon will simultaneously rise. 

84. Apparatus FoR DELIVERING WoveN Fasrics, J. Kerr.—Dated 8th 

January, 1879. 6d. 

Two or more taper rollers over which the fabrics pass are so arranged 
that whilst guiding the fabric they tend to widen it, thus keeping it 
straight. The rollers are supported in brackets at an angle, the whole 
being fastened on a board acting on a centre, so that when the fabric 
moves to one side or the other the roller receiving the most weight is 
immediately stopped by a catch which stops its motion, thus causing an 
inequality of friction, which tends to carry the fabric to the moving 
roller, which at once liberates the catch, and both are free. 

85. aan Heat ror Cooxine, &c., J. B. Cox.—Dated 8th January, 
9. 

This invention is particularly applicable to coo! stoves in which 
the ovens are constructed of three chambers, one inside the other. The 
outer chamber, together with the lining of the door, is filled with a non- 








101. SaFretry APPLIANCES FOR PouRING FLuImps FROM Bortes, &., G. Ws 
von Nawrocki.—Dated 9th January, 1879.—(A communication.) (Not 
proceeded with.) 2d. 

This consists mainly in a pipe fastened in the stopper or cork or other: 
wise fastened in the vessel. ‘I’his tube is by a length of partition divided 
into two passages, one of which serves for the fluid exit, and the other, 
which may be smaller, for the entry of air into the vessel. 


102. Sweat Banns, H. A. Bonneville.—Dated 9th January, 1879.—(A com- 
munication.}—~(Complete.) 6d. 

This consists in a sweat for hats and caps composed of a band of leather 
or other equivalent material and a lining of oil silk or other equivalent 
material, both being secured together by a row of stitches, and either the 
lining or the band being provided with a flap adapted to be folded over 
the row of stitches, and to protect the body of the hat or cap against the 
perspiration which may follow the threads. 


108. Truck or CarriacE, C. Pieper.—Dated 10th January, 1879.—(A 
communication.)—(Not proceeded with.) 2d. 

The truck is provided with two pairs of wheels having their axles 

revolving in fixed i as usual, and moreover with other two pairs 


of whi the axles of which are placed at a right angle to the former 
ceheniems for lowering and raising them. 


and combined with a suitable m 
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104 Drrect-actine Encrives anp Driturmsc Apparatus, &c., H. Rich- 
— and U. K. Sakae: — January, eee) a 
apparatus may be emplo or a rock drill or for a dental engine 
and for other similar uses. When used for either of these purposes a 
piston is employed, moving axially within a cylinder, the m con- 
taining a valve which is concentric with itself, and has a reciprocating 
movement in the same direction with the piston. Suitable ports are 
formed within the cylinder, and the piston to afford ingress and egress 
to the air, which is employed as a motor. In combination with the 
piston and valve a stem or spindle is employed, which may hold the 
operating tool, and is actuated by the it of the piston. 
105. MEasuRING THE FLOW or WaTER IN Pipes, G. F. Deacon.-—Dated 10th 
January, 1879. 6d. 





col =, of an arrangement by which, in a waste water 
meter, the drum is driven bya clock within it. Secondly, an arrange- 
ment by which for the perforated dia; formerly used a cylindric: 
tube is employed for the purpose of rend: the flow to the disc uniform 
in different meters of the same size. Thirdly, an arrangement by which 
the wire and the bush through which the wire Passes are made capable 
of being replaced without removing the cover of the water chamber. 
106. Sream Enarnss, J. C. Mewburn.—Dated 10th January, 1879.—(A com- 
munication.) 6d. 

At each end of the engine cylinder isa steam chest or valve box ; these 
two boxes are in communication by a pipe, in the middle of which is the 
steam supply cock. The faces or beds in which the inlet ports are formed 
are cast with or fixed to the cylinder. These ports lead to collecting 

h ls, which icate with the two ends of the cylinder. Below 
the faces or beds and in the channels are the exhaust slide valves, which 
allow the steam to exhaust into pipes. The faces of the exhaust slide 
valves are situated a little below the lower line of the cylinder, which 
ensures the constant yp the water resulting from condensation. 
The four slide valves are plane, with single or multiple ports. e 
distribution is produced by means of an excentric, the of which 
gives oscillating motion to a lever on an axis at one end thereof. To this 
lever are jointed an wu and a lower T piece. Through the lower T 

piece pass two rods, which open and close the exhaust valves, these valves 
capable of — m by means of nuts on the rods. The rod of 
the back exhaust valve ) asses through the front valve box without being 
in communication with the steam, and it is only upon its entering the 
rear valve box that a stu box is . The rod of the front exhaust 
valve passes through a stuffing box on entering the front valve box, and 
does not go beyond this box. To the — T piece are fixed two rods ; one of 
these ~ ds the opening of the front inlet valve in the one direc- 
tion, and the other rod the opening of the back inlet valve in the other 
direction. These rods are ti independent of the rods of the inlet 
valves and sometimes connected to them by means of an engaging appa- 
ratus, the release of which is varied by the variation of the actions pro- 
duced by the engine governor. 
107. Avparatvus For Givinc ALARM IN CasE OF Fire, &c., C. B. Crisp.— 
Dated 10th January, 1879.—{ Not proceeded with.) 2d. 

A box placed with its open end upwards receives a second box with its open 
end placed downwards, the first box being provided with a whistle. so that 
when the second box is allowed to descend therein the air it contains is 
forced through the whistle and the alarm given. A valve in the bottom 
of the first box opens inwards, so as to allow the air to enter again. As 
the second box descends it unmasks a red glass or lens placed in front of 
a gas jet. 

108. —— H. §. Fowle.—Dated 10th January, 1879.—(A communica- 
tion.) td. 

The anchor is composed of a single fluked and barbed arm, a furcated 
shank and transverse stop pins, and a pivotal bolt, and having between 
the extensions of its shank prongs below the fluked and barbed arm an 
open space. 

109. Musicat InstTRUMENTS, M. Stellmann.—Dated 10th January, 1879.— 
(Not proceeded with.) 2d. 

The body of the instrument consists of a frame of wood and a front 
and back of thin wood, the former having holes therein, and the two con- 
nected together by a wooden sound post in the interior. The pins, over 
which the loops of the wire are are driven into the base, and the 
screw pins for tuning are screwed into the opposite or diagonal part of 
the frame, the wires being raised up from the sound-board about yin. by 
means of a thin metallic bridge at top and bottom. 

110. Bricks, Tices, Pires, &c., T. Chappell.— Dated 10th January, 1879.— 
(Not proceeded with.) 2d. 

Clay, chalk, gault, clunch, loam, clay, marl, lime, whiting or ground 
chalk, sand, and gravel are mixed with American — potash, pearlash, 
English soda, Scotch soda, copperas, acetate of lead, alum, soft soap, 
mottled and yellow soap, together with water, and made up into the 
required form and burnt in the usual manner. 

111. Macurvery ror Manvracturine Screws, &c., C. W. Parker.—Dated 
10th January, 1879. 1s. 2d. 

The machine consists, First, of a hollow coned pulley or head which 
contains the feed ay , and is itself rotated by a band from any 
prime mover. Secondly, of a tool holder and die holder, both of which 
obtain their motions from cams operated by ring attached to the 
hollow head. Thirdly, of a gripper or fingers which seize the article pre- 
vious to its being cut off from the stock, rod, or wire, and convey it 
necessarily under the nicking saw and milling or finishing tool, after 
which it will drop the finished article and prepare it to seize another. 
Fourthly, of a nicking saw operated directly by gear from the head, 
Fifthly, of the milling or finishing tool actuated by a band direct from 
the head; and, lastly, of a brake apparatus and its appurtenances 
which controls the various parts of the machine, and causes them to act 
at their proper times and in their respective places. 

112. Sworp Scapparps, F. M. Mole.— Dated 10th January, 1879. 6d. 

The “sputch ” is disp d with, and the metallic mouthpiece is 
attached to a nearly elliptical metallic band of a size and shape proper to 
tit on the outside of the top of the scabbard. The wooden lining of the 
scabbard is extended upwards to the mouth of the scabbard, so that on 
introducing the sword into the scabbard it passes directly from the mouth 
into the wooden lining of the scabbard. 


113. Gas Apparatus ror Heatine Water, &c., S. W. Wentworth.—Dated 
10th January, 1879. 6d. 

A metallic vessel is arranged to float when placed ina tank containing 
water to be heated, and is fitted with air spaces which keep the vessel 
atloat and supply air to the gas burners placed in a chamber at the 
bottom of the vessel, and also carry off products of combustion. 
Water spaces are formed in the vessel and communicate with the contents 
ef the tank so as to maintain a constant circulation as the water is 
heated 
114. Apraratus ror Treatinc House anp Tows Rerustr, &c., H. Whiley. 

—Dated 10th January, 1879.-( Not proceeded with.) 2d. 

The establishment is preferably arranged in floors, and the matters to 
be dealt with are delivered on the highest floor, whence they descend by 
gravity to the successive portions of the apparatus in which they are 
treated. In order so to deliver them when the levels of the ground are 
not such as to permit vehicles to run into the highest floor, travelling 
chains of buckets and stages may be provided, the buckets to raise the 
coarse refuse and the stages to raise the excreta pails to the upper floors. 
The refuse is discharged into a shoot leading to a revolving screen, and 
the pails are emptied into another shoot leading also to a revolving 
screen. 

115. Hottow Sreet Articies, C. D. Abel.—Dated 10th January, 1879.— 
(A communication.) 6d. 

In order that a hollow steel tool or die can be re-hardened a number of 
times, the action being such that the tool at each hardening is caused to 
contract in proportion to the thickness of its sides, so that when the 
inner surface has become worn the inner space is brought to the proper 
dimensions again merely by the ee ee re by the act of hardening ; 
the water for covling is applied partially to the inner surface and 
partially to the outer surface, either simult ly or separately, and 
co | required proportions, depending upon the thickness of the 
article. 

116. Stays anp Corsets, R. A. Young and R. Neilson.—Dated 10th 
January, 1879. 4d. 

This consists in arranging the seams of the stay or corset diagonally 
or obliquely instead of vertically, so that the strain or tension when the 
corset is in wear shall not be in a direction at right angles to the seams. 
117. Compositions ror RENDERING TEXTILE Faprics UNINFLAMMABLE, 

A. M. Clark.— Dated 10th January, 1879.—(A communication.) 4d. 

The first composition to be applied to all fabrics consists of sulphate of 
ammonia (pure), § kilos.; carbonate of ammonia, 2°5 kilos.; boracic acid, 
3 kilos.; borax re), 1°7 kilos.; starch, 2 kilos.; water, 100 parts. A 
second composition to be used for theatrical scenery, and also woodwork, 
&c., consists of boracic acid, 5 kilos.; hydrochlorate of ammonia or sal- 

c feldspar, 5 kilos.; gelatine, 1°5 kilo.; size, 
50 kilos.; water, 100 kilos.; to which is added a sufficient quantity of a 
calcareous substance to give it sufficient body or consistency. 
118. Sream Traps, H. Ewart.—Dated 10th January, 1879. 6d. 

A copper pipe has fitted to the lower part a valve provided with a 
spindle and d wheel, and also a thumb nut for adjustment. A fram- 
ing is employed, and separated from the e: pipe by non-conduct- 
ing substance. A guide or stay works on the frame, and is bushed with 
non-conducting material. Water accumulates in the pipe, which 
contracts, and so leaves an o through which the water flows until 
steam arrives at the pipe and expands it, when the opening closes. be 

e adaptation of n duct a very short tube may be employed, 
and by making the spindle hollow, and carrying it through the valve 
and partly up the pipe, the trap is adapted for use where the blow-off 
pipe is at the ground level, and so avoid any sinking. 


























119. Securtnc Looms, &c., To THE FLooRs or Rooms, J. Bentley and C. 
Ackroyd.— Dated 11th January, 1879. 6d. 

Shoes of cast iron are formed with 1 on the soles, through which 
are screws to secure the shoes to the floor. The tops of the sole 
plates are made with toes, in which are passed the feet of the loom 

uiring to be secured. 

120. Supr.yinc DWE uines AND Buitpines witn Steam, H. J. Haddan— 
Dated 11th January, 1879.--(A communication.) 10d. 

This emb the application and construction of metal junction ser- 
vice boxes, expansion joints, and saddles, for the purpose of keeping the 
mains stationary at the points where the service pipes are branched off, 
and allowing them to expand and contract between these points. Also 
the use of heat radiators in buildings, steam meters for controlling the 
pressure and recording the consumption of steam, steam traps, which may 
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THE IRON OOAk, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Neary all the sheet-makers who roll for the polvesiere report 
themselves fuller of work than they have been for many months 
past. Certain of them believe that their sheet hands will not 
want work for the rest of the year. There was not, therefore, 
surprise either yesterday—Wednesday—in Wolverhampton or 
to-day in Birmingham that a pause in the buying of sheets for 





answer the double purpose of reheater and of steam trap, bination of 

steam pipes, with water hydrants, use of street stecm hydrants, which 

may be placed near a water hydrant for the extinction of fire. 

121. Apptiances ror Havcino Vessets on Sure Ways, &c., 7. Summers 
and A, J. Day.—Dated 11th January, 1879. 6d. 

The vessel is hauled by a flexible hawser made fast toa cradle at one 
end and to the drum of a winch at the other. 

122. Wrxprnc Drums Aanp Fans For VENTILATING CoLtreries, &c., J. 8, 
T. A., and EB. R. Walker.—Dated th January, 1879. 6d. 

In order to give the strength and rigidity of a very large shaft while 
re only a small one, a cast iron casing is formed round the shaft 
and built up in the manner of a cylinder, joining the spiders so as to form 
a rigid beam. To beds on this beam the large bars forming the framework 
of the fan are bolted. To prevent the continuous ingress of air in one 
direction bringing the fan shaft out of truth laterally, a broad flange or 
step is made facing the fan on the bearing between the fan and the 
engine, and on the shaft is a collar or nut to work against the step, and 
being adjustable laterally. The bars forming the framework of the fan 
are prevented from working loose where bolted together by rivetting 
over the joint a clamping or saddle piece bent with an indentation to 
overlap the crossing frame, and rivetted on each side to the other frame, 
a main bolt passing through all in the centre of the joint. 

123. Manvuracture or Rrinos, Hooks, &c.,/. V. Hope.—Dated 11th January, 
1879.—{ Not proceeded with.) 2d. 

This relates to bending rod bar, or other metals, into various shapes by 
means of one interchangeable or other die, having a reciprocating motion, 
and which preferably gives motion to such other dies as may be required, 
of whatever shape they may be. 

124. Sream PLovens, W. R. Watson.—Dated 1th January, 1879.—(A com- 
munication.) 10d. 

The ploughing is effected by shares affixed to and revolving with a 
vertical shaft carried by a traction engine and forming with it a steam 
plough. A boiler and engine, carried by a framing, is mounted upon two 
drawing and two steering wheels. Attached bya bracket bol to the 
boiler is a tubular casing carrying the share shaft, which is driven 
through gearing from the main driving shaft, and the plough is propelled 
by means of a pitch chain conveying motion from the main shaft to an 
intermediate shaft, pinious upon which gear with internally toothed 
wheel upon the driving wheels. The share is lowered or raised by ad- 
mitting steam to a cylinder, where it acts upon a piston, whose rod is 
connected to the top of the share shaft. 

129. Proputsion or Marine Torpepoes, #. G. Huxley and M. Block. 
—Dated 11th January, 1879.— (Not proceeded with.) 2d. 

The motive power employed for propelling these to: oes consists of 
a strong caoutchouc band or a metallic helical spring, the elastic force of 
which is applied through simple gearing to drive the propelling shaft. 








SoutH Kenstncton Musreum.—Visitors during the week ending 
August 30th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,084; mercantile marine, 
building materials, and other collections, 2818. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1710; mercantile marine, remap. materials, and other 
collections, 147. Total, 16,759. Average of corresponding week 
in former years, 22,522, Total from the opening of the Museum, 
18,356,977. 

Tue BEGINNING OF THE END.—Mr. Edison—says a Californian 
paper—recently received a letter from Professor Phillips, in 
answer to his circular of inquiry about platinum. The letter 
informs Mr. Edison that the metal he so much desires could 
doubtless be found in the iron mountain regions of south-east 
Missouri. Mr. Edison wrote, in reply, that he will pay a royalty 
on every ounce of the metal secured, and enclosed samples of 

latinum of different kinds, pasted on a sheet of paper, and 
escribed so as to clearly show the kind he needs in perfecting 
his electric light, and also the quality of the metal he does not 
want. Mr. Edison wrote that, owing to the —- outlay of 
money he had made to secure platinum, he did not feel disposed 
to risk any more money in experiments, but he solicits samples 
from Missouri to test in his labonatory. 

Iron AnD Sree. Institute.—The first amme of the meet- 
ing of the Iron and Steel Institute, to be eld at Liverpool on 
the 24th, 25th, and 26th inst., has just been issued to the members, 
and promises a highly successful meeting, and one moreover that 
is likely, from a scientific — of view, to command consider- 
able attention. Among a list of over a dozen papers to be read, 
dealing with almost every aspect of the now paramount subject 
of the manufactured properties and uses of steel, the papers that 
ag ae wo attract the greatest amount of interest are those 
by M. Pourcel, of Terre Noire, ‘*On the mpeg “ame a of 
Iron and Steel;” and ‘‘On the Neutralisation of Phosphorus in 
Steel and Steel-like Metals,” by Mr. Richard Brown, of Ayr. 
It is probable that these papers will lead to a discussion that will 
bring out much valuable infurmation concerning the progress that 
has been made since the London meeting of the Institute, in the 
direction of adapting the coarse and impure ore of Cleveland and 
other districts for the manufacture of steel. A paper “On the 
ag oy hed the Liverpool District” is promised by Mr. Greener, 
of the Pemberton Collieries; and another ‘‘On the Progress of 
Iron and Steel as Constructive Materials,” by Mr. J. Picton, 
who is so well known in connecticn with the Picton Reading- 
room in Liverpool. Mr. Charles Wood, of Middlesbrough, is 
down for a paper dealing with a novel and interesting subject of 
the ‘‘ Application of Toughened Glass to Permanent Ways ;” 
and the same gentleman will discourse on the results of the su 
stitution of wrought iron for wooden sleepers on the North- 
Eastern Railway. Professor Akerman, of the Royal School of 
Mines, Stockholm, pone a paper “‘On the Hardening of 
Steel;” and Mr. Alfred Davis, of Westminster, will submit a 
paper on the consolidation of fluid steel by a —— which 

as been adopted in America for getting rid of blow-holes and 
air-cells in steel ingots. Mr. Ratliffe, of the Mersey Forge—the 
local hon. sec. for the meeting—will also read a paper ‘‘On the 
Manufacture of Large Forgings, and the Materials Suitable for 
the Same,” a subject which has a very important bearing upon 
= safety of vessels, —- used od — ee 
xovernment purposes. ong papers that belong more especially 
to the vores of pure science one will be read by Mr. Thos. 
Wrightson, of Stockton, ‘‘On some Physical Changes Occurring 
in Iron at High Temperatures;” and another by Mr. John 
Pattinson, of Newcastle, ‘On a New Volumetric Method of 
Determining Manganese;” while Mr. S. R. Smyth, of Man- 
chester, promises a paper on the new process now being developed 
by him in that city for refining iron. A local committee 
has for some time been at work in Laveepesl, with the mayor of 
that town as president and Mr. Horsfall as vice-president, 
making the arrangements n to give the Institute a suit- 
able reception. That committee has arran that the best 
vessels of the Cunard, Inman, and White Star lines shall be 
open to the inspection of the members of the Institute, while the 
shipbuilding, engineering, and chemical works in Liverpool and 
the district are also to be thrown open to the visitors. Excur- 
sions have been organised to various establishments of interest 
outside Liverpool, including the well-known collieries at Pember- 
ton, the works of the Wi Coal and Iron reg nf the 
Warrington Wireworks, and the Crewe Locomotive orks of 
the London and North-Western Railway Lge oe Neither 
mayoral nor private hospitality is likely to be 4; and the 
members of the Institute themselves will have their annual 
dinner in the St. George’s Hall on the evening of the 25th. The 
Institute has received a very cordial invitation, signed by all the 
leading iron and steel manufacturers in Wi to hold its 
next year’s autumn meeting at Dusseldor on the Rhine, 





liate delivery had begun to appear. The galvanisers have 
made their chief purchases, and oes 4 are unlikely to be anxious 
to add to their orders if three weeks hence it should not transpire 
that the Australian market is responding to the rise at home. 
Meantime, galvanised sheets continue to strengthen. Firms who 
last week were content with £14 10s. for 24 w.g. in London, this 
week demand £14 15s., and will not sell at that price in other 
than limited lots, and for early delivery. These figures mean a 
rise of £1 5s. per ton upon the rates current before spelter began 
to advance. The galvanisers assert that they shall want a further 
5s. at the close of this week. 

Spelter is worth 5s. per ton more this week. There have just 
been sales in Germany at £19 5s.; and ordinary brands are from 
£18 10s. to £18 15s. in London ; but for choice brands yet another 
5s, is demanded here, in addition to the 17s. 6d. per ton carriage 
from London. Best stamping sheets and also pegs rewin in 
ee uest, and keep up in price. The labour difficulty in 

uth Wales is contributing to the strength of the tin-plate 
market, the demand having increased here on the week owing to 
the partial closing of the mills in the Principality. Strip is 
selling better this week for tube purposes to meet the winter 
requirements of the and steam tube manufacturers, who are 
this week better off for some weeks past. 

Plates are in a trifle better demand even than last week. Com- 
mon, medium, and best are alike slightly improved. The 
demand as to medium runs mostly upon narrow sizes for 
engineers’ requirements ; as to common, for tank making; and 
as to best, for boiler making. Boiler plates are not going off in 
heavy individual lots, but there are numerous small sales to 
consumers direct, while merchants are more disposed to purchase 
than they have recently been. Prices are without quotable 
change, but there is less room than before for negotiation by 
buyers, who usually drive a hard bargain. Minimum rates that 
for common and medium sorts would have been accepted by the 
makers a month ago no longer prevail. 

Marked bars were not to be had under the £7 10s. standard 
price ; medium bars were plentiful at £6 to £7; common bars 
were from £5 7s. 6d. to £5 15s. Merchants early this week were 
distributing orders in different quarters to make up assortments 
of the sizes of merchant bars most saleable in an ordinary time of 
trade ; but they would not consent to give advances. To-day and 
yesterday they were again placing small lots when ironmasters 
would book orders at the prices which regulated last previous 
transactions. 

High-class pigs made out of this district were not to be had 
either yesterday or to-day at under an advance of from 1s. 6d. to 
2s. 6d. per ton—all for tolerably prompt delivery. ‘The vendors 
were not making much noise about the rise. They did not come 
— upon the market and say, ‘‘ My ee are up so and so,” 

ut rather announced that they would happy to accept the 
orders, but that they must now laced at a little more money. 
Here and there consumers consen to give the advance, but in 
the majority of instances the higher prices when they were 
d ded were enough to check sales. There was a disposition 
to buy even at the rise if the vendors would consent to delivery 
some time into 1880, but these terms were generally declined. That 
iron was strongest to which makers have the run as well of the 
steel as of the iron market. High-class Shropshire and Stafford- 
sbire pigs were firm at £3 5s. for hot blast and £4 5s. for cold 
blast qualities; £2 2s. 6d. to £2 may be quoted for common cinder 





pigs. 

*Change closed in Birmingham this afternoon as firm as a week 
ago, and makers exp themselves ees satisfied with the 
orders that had been placed. Contracts far ahead were generally 
refused, even when a small advance was offered. Some galvanised 
sheet firms reported the receipt from merchants of Australian 
orders that had come by cablegram ; others have just booked a 
few good South American contracts, in each case at the rise. In 
Cannock Chase coalowners determined to withdraw their circular 
demanding boat registers, fine the dealers, and instead to alter 
the gauge stack in their own favour. 

The demand for coal has strengthened upon the week. 
Customers’ requirements are easily met, and old prices are being 
pted for pt deliveries. For deferred deliveries, however. 
old prices will not be accepted, and if the movement in Scotland 
for limiting the output were to extend to South Staffordshire, 
there would at once be an advance in prices. Already leading 
coalowners are talking of a rise at the October quarterly meetings. 
Common forge coal is priced at from 7s, to 7s. 6d. per ton, and 
best at 8s. Furnace coal is likewise quoted at Ss., imperial 
weight. In some other cases furnace coal is sold, boat weight, 
of from 22 ewt. to 24 cwt. per ton at 8. 

Canadian orders for iron tubes are looking up considerably, and 
Russia, together with other continental nations and Brazil, are 
likewise good buyers of the same commodity. 

The chain trade is inconvenienced by the somewhat fierce strike 
of a about Cradley, Cradley Heath, and the surround- 
ing localities. 

e horseshoe makers are exercised that the Wolverhampton 
and other tramway companies should be su plying themselves 
with shoes of American manufacture. The chief reason for this 
is that they are cheaper than the English but local 
manufacturers assert that this advantage is hardly compensated 
for by the less durability of the United States manufactures in 
consequence of their being machine made. The peculiarity of the 
American shoe is that it is perfectly flat, and is fixed on without 
being heated, for the malleability of the iron allows of the shoe 
being hammered cold upon the anvil to suit the shape of any 


oof, 

The North Staffordshire finished iron trade is participating in 
the revival which marks the industry in the southern part of the 
country. Prices all round are quite as strong as they were, but 
no quotable rise has taken place. As to pig iron, No. 4 forge is 
quoted at £2 2s. 6d., and No. 2 at an average of £1 17s. 6d. The 
strike at certain of the collieries continues, but other of the 
masters have this week, in consequence of the brighter prospects, 
allowed the men to resume work at a drop of only 5 per cent., or 
one-half of the amount for which notice was given. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Tue improvement in the iron trade of this district continues, 
and although the sudden and unexpected manner in which the 
revival has been brought about naturally tends to produce in some 
quarters a want of confidence in its permanency, there is no 
question that it has stimulated an amount of activity that was 
altogether unlooked for, and during the week a considerable 
amount of iron has been sold, whilst higher prices have been 
obtained than buyers were willing to give a couple of weeks 


ck. So far as the actual requirements of consumers in 
district are concerned there has not been any increased amount of 
business coming into the hands of founders, e and 
machinists to justify any large purchases of the raw but 
the firmer tone on the part of sellers has induced those who are 
able, in many cases to cover themselves beyond their immediate 
prospective wants. Some of the principal merchants have also 
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been buying largely wherever they could obtain iron at about 
late rates, and as a good deal of this must have been bought on 
speculation, it is evident there is a pretty strong belief that the 
improvement will be maintained. 

Lencashine makers of pig iron have now secured orders suffi- 
cient to take off their output for the remainder of this year, and 
two furnaces are being blown in, but one of these will simply 
replace a furnace which is be put out. Although gust 
stocks are still held at the works, local makers decline to boo 
further orders at late rates, which, as I have pointed out in 
previous reports, have long been unremunerative, and nominally 
quotations have been advanced 5s. perton. The actual advance, 
however, which is now being demanded is about 2s. 6d. per ton, 
the quoted prices for delivery into the Manchester district being 
47s. per ton for No. 3 foundry, and 46s. for No. 4 forge, less 
24 per cent., but at these figures I do not hear of any sales of 
importance being made. 

utside brands of iron coming into this market are also higher 
in price, although the business done has not been at any material 
advance upon late rates. Some of the Lincolnshire and Derby- 
shire brands, which were being offered at very low figures, have 
advanced 1s. to 1s, 6d. per ton, and Middlesbrough iron is a trifle 
higher than last week, g.m.b.’s, delivered equal to Manchester 
being quoted at 42s. 10d. to 43s, 4d. per ton net cash, but the 
sales of N: capt pee | iron in this district are still only small. 

Hematites are much stiffer in price, and buyers who have now 
to come into the market. have to pay an advance of from 2s. 6d. 
to 3s. per ton upon late rates. 

In the finished iron trade there has been a more cheerful tone 
and there has been more doing, although this can scarcely be said 
to have been so much for actual consumption as for speculation. 
Some considerable sales of bar iron are, however, reported for 
export, and in hoops I hear that a fair amount of business has 
been yong be America, China, and the colonies, the better class 
of hoops ing now made almost exclusively of steel. In the 
price of finished iron there has been no actual advance, but 
makers are firm at their full rates, and are very chary about 
entering into prolonged deliveries at current quotations, which, 
for delivery into the Manchester district, range from £5 7s. 6d. 
to £5 10s. per ton for good ordinary Lancashire brands. 

— as a rule are better employed than they were, a few of 
them having orders in hand which will keep them going for the 
next three or four months, but many of them are still very slack, 
and founders, engineers, and machinists, are still generally very 
short of work. 

In the coal trade there is still no material improvement to 
report, although it seems probable that the worst of the long 
— of depression has at length been seen, as a more hopef 

eeling is beginning to be entertained in some quarters. The 
demand, however, continues extremely dull, and_ prices are quite 
as low as ever. The better qualities of round coal meet with a 
moderate inquiry for the time of the zon, but the commoner sorts 
for steam and forge purposes are still a drug with sellers at very 
low figures, and engine fuel is still in poor demand. With the 
exception of a reduction which has been announced in the Burn- 
ley district, prices are without change from last. month, and at 
the pit mouth are quoted about as under :—Best. coal, 8s. to 
8s. 6d.; seconds, 6s. to 7s.; common, 4s. 6d. to 5s, 3d.; burgy, 
3s. 9d. to 4s. 3d.; good slack, 2s. 9d. to 3s. 3d.; and common, 2s, 
to 2s, 6d. per ton. 

Shipping is dull for the season of the year, and very low prices 
are still boy J taken to secure orders. 

For coke there has been a rather better demand, but prices are 
no higher, small cokes at the ovens being quoted at about 10s., 
and large cokes at about 14s. per ton. 

A sedineien of 5 per cent. has been made in the wages of the 
colliers at the Burnley pits. 

The iron trade of the North Lancashire and Cumberland dis- 
trict is in a fairly satisfactory position, industrially speaking, the 
orders in hand having enabled makers to increase the output of 
their furnaces and to increase their deliveries. On foreign account 
a large tonnage of iron and steel is being produced, and the 
shipping trade as a consequence remains busy. The orders, how- 
ever, have been accep at low rates, and it is not beyond the 
fact to state that had it not been for these low rates the contracts 
would not have been secured, and further, that if the price of iron 
lowered, the trade would fall away to a great extent. No. 1 

ssemer is quoted at 50s, per ton, and Nos. 1, 2, and 3 at 48s. 

and 49s. per ton, while No. 3 forge is offered at 46s., iron ore at 
8s. to 12s. at the mines, and steel rails at about £4 10s. at the 
works. The steel trade is busy, chiefly on forei orders. 
Makers of both iron and steel are well sold forw at better 
— than are ruling at present. Iron ore and coal sell more 
reely, but prices are not reduced. The shipping trade is very 
active in exports. Shipbuilders, engineers, and others employed 
in the minor branches of trade are not doing much business, the 
demand being very slow, and prices low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A Great deal is being said about ‘‘ the remarkable revival” of 
our trade with America, I made it my business to call on the 
American consul here on Tuesday, and to ascertain the facts. 
The tendency is certainly towards a brisker trade, but the exports 
are not yet so largely increased as to justify any shouting. For 
the quarter ending June 30th, 1878, the exports of steel amounted 
to £41,675; the corresponding quarter of 1879 showed that they 
had increased to £45,446; cutlery for the same quarter of 1878 
was £20,944, and for the 1879 quarter £30,269. It will thus be 
seen that cutlery shows the greatest improvement. The total 
exports for the quarter ending June, 1878, were £86,025, and for 
the quarter ending June, 1879, £143,000. 

These figures undoubtedly show a considerable increase ; but it 
is when we compare them with the totals for previous years that 
the falling off in the American trade mes manifest. The 
total exports for the whole year of 1872 were £1,734,626; for 
1873, £1,659,000 ; for 1874, £1,263,000; for 1875, £691,000; for 
1876, £475,000 ; for 1877, £479,000; and for 1878, £429,000. If 
the present rate of increase is maintained—and the United States 
Consul thinks it will be—the total for the year may rise to close on 
£500,000, which will be the highest since 1875, but will still only 
be about one-fourth of what it was in 1872. 

The American reporters are telling some ‘‘tall” stories about the 
Sheffield cutlers who have gone to the States. With one exaggera- 
tion I may as well deal at once. The Sheffield — o not 
number ‘‘ several hundreds.” There were 100 of the party, in- 
cluding wives and children. The net number of cutlers, all told, 
was forty-five. There are, therefore, a few cutlers still left in 
Sheffield. 

T hear of several firms in the silver-plating business who are in 
receipt of better orders, and are thus able to put their hands on 
full time; but generally the trade is not brisk. 

The chief improvement is in the rail, iron, and other industries, 
which are well sustained. There is a large foreign demand for 
crucible steel, but the home markets are somewhat flat. 

trade union officials find it uphill work to get miners to join 
their association, A singular proof in point was stated by Mr. 
Frith, one of the secretaries of the South Yorkshire Miners’ 
Union, at a meeting held at Intake, near Sheffield, last Satur- 
bar 3 The meeting was called for the purpose of supporting the 
miners on strike at the Birley Plantain Colliery. Mr ith 
stated that in the very district where they were assembled he 
was informed that ninety-nine out of every hundred miners were 
not of the union. As a fact within his own knowledge he men- 
tioned that since the arbitration proceedings £150,000 had been 
saved to the men in wages, yet there were fewer members in the 


The coal traffic from the South Yorkshire pits to London and 
the South holds fairly up, and a considerable tonnage is leaving 
the leading Silkstone and thick seam collieries by rail. 

In the iron trade there is a more hopeful feeling expressed. I 
cannot hear of the advances in prices which were mentioned in 
some quarters. One or two furnaces have been relighted, and 
the demand is certainly pranosing, consequent on stocks having 
been so seriously reduced during the long depression. 

I regret to hear of the death of Mr. omg Stephenson, 
man ing director of William Jessop and Sons, Limited, Bright- 
side Stee Works. Mr. Stephenson, who was well known in the 
world of steel, was only thirty-seven years of age. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE has been more inquiry for pig iron during the past two 
or three days, and on Tuesday the market was firm at an advanced 
rate. Makers asked 35s., less one per cent. for No. 3, and it was 
stated that several transactions were actually recorded at 34s. 6d. 
It is apparent, however, from the returns of the Cleveland Iron- 
masters’ Association just issued, that the su “tang improvement 
in trade is merely a delusion and a snare. en we are told that 
the demand for pig iron has increased, and we know that before 
the supposed increase commenced the production of the district 
was being consumed, we naturally expect that stocks will be re- 
duced. When, however, we find that instead of a decrease there 
is an actual increase of 13,700 tons, we cannot infer an im- 
provement in trade. The fact is that makers’ stocks have 

en added to during the month of August to the extent of 
10,858 tons, and the stocks in makers’ stores by 2882 tons, 
while the decrease in the stocks in public stores has 
only amounted to 267 tons. During the month of August, 
the total make of pig iron in the district was 149,985 tons, a 
decrease of 536 tons upon that of the previous month. Of this 
quantity 128,444 tons were Cleveland iron, and 21,541 tons hema- 
tite pow 4 spiegeleisen. The total stocks in the district now amount 
to 319,403 tons, or nine weeks’ make. This is certainly not 

etting better, and it is clear that, although only seventy-nine 
Seams of the 165 in existence are blowing, there are too many 
in blast for the demand. The putting of iron into stock is not 
only inconvenient, but it is a positive waste of capital, and it is 
difficult to see how even those makers who can afford to go on 
producing and stocking—if there are any such—are going to re- 
coup themselves even in the good times which are supposed to be 
coming. 

Taken over the month, the shipments of iron, both foreign and 
coastwise, are unsatisfactory. The former amounted to 31,183 
tons, and show a decrease of 2626 tons as compared with the 
corresponding month of last year, and the latter amounted to 
30,316 tons, or a decrease of 9150 tons. In the latter week of the 
month of August there was, however, a considerable improvement. 

As I anticipated, those makers who had announced their inten- 
tion of blowing out their furnaces are wavering in that determi- 
nation in consequence of the apparent improvement which has 
taken pines Some put it in the light of a personal hardship that 
they should blow out while other traders, who have accepted the 
help of the bankruptcy laws to get rid of their obligations, con- 
tinue to keep their furnaces blowing. Messrs. Connal and Co. 
reported their stock of iron yesterday as being 82,250 tons. 

At the meeting of the creditors of Messrs. Swan, Coates, and 
Co., which was held on Saturday last, it was agreed to hand over 
the works to Mr. Swan upon the payment of a further dividend 
of 1s, 6d. in the pound. The amount of dividend then paid will 
have been 5s. in the pound. 

The large foundry which Messrs, Smith and Stoker are erect- 
ing near Stockton is expected to be completed towards the end of 
this month. 

The manufacturing iron trade is very quiet. A temporary 
demand of goods for shipment had raised in some minds the 
belief that an improved state of trade had commenced. On the 
contrary, unless local shipbuilders get some ships on to their 
stocks very speedily the plate mills in the district will have to lie 
idle. The arbitration on the question of a reduction of 5 per 
cent. in the wages of ironworkers generally was conducted on 
Saturday, Mr. David Dale sitting as umpire. The award will be 
given shortly. numbers of ironworkers are emigrating to 
America. The question of how to provide for the ee 
on Tees’-side is now ming a very serious matter. the 
town of Stockton alone a stone-yard has been kept open for some 
months at a cost to the guardians of £150 a week, and that has 
only afforded the barest subsistence to those employed in it. 

he reduction in wages which Messrs. Bolckow, Vaughan, and 
Co. required of the men engaged at their Eston Steel Works was 
put in force on Monday without any magnet of work. The 
reduction, which in some. cases was equivalent to one of 5 per 
cent., and in others to 10 per cent., was objected to by a few of 
the men, but there was no resistance of importance. ‘The men do 
not belong to any union, and in the present state of trade could 
not well resist the reduction. e rumours which have been 
circulated with regard to the orders which Messrs. Bolckow, 
Vaughan, and Co. were executing, were nearly all without 
foundation. Two converters are running on Cleveland steel, and 
two on hematite. A contract is being executed for tue North- 
Eastern Railway Company in Cleveland steel, and the rest of the 
orders are what the company has been engaged on for some time. 

The sale by auction of the furnaces and plant of Messrs. Lloyd 
and Co., in liquidation, is fixed for the week commencing the 
15th inst. The whole week will be employed with these sales. 
There are nine furnaces altogether, — in both the plant at 
Lackenby and that at Linthorpe. As I stated last week, the 
sale of Messrs. Gilkes and Co.’s premises takes place on the 9th. 
These two sales will be of great interest as indicating the confi- 
dence of capitalists outside the district in the iron e. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue iron market has been very strong during the greater part 
of the week, and confident expectations appear to be forming as 
to the future. It is from America that the principal extra demand 
for iron comes at present, the inquiry on behalf of some of the 
continental countries being not quite as satisfactory as it was a few 
weeks ago. Last week’s shipments of pig. iron are set down at 
the very large figure of 18,312 tons; and although it should 
be explained that about 6000 tons of that amount had been 
omitted from the returns of the two previous weeks, there 
still remains a large increase. The imports from Middlesbrough, 
on the other hand, are decreasing, the falling off on the week 
being as much as 1520 tons. The deliveries of pig iron into store 
have not been quite so large. In the course of the week 
2460 tons were ed to the. stock in Messrs. Connal and Co.’s 
stores, which now reach 298,800 tons. One furnace has been 
relighted at Glengarnock Ironworks, so that there are now ninety 
in blast, as compared with ninety-six at the same date last year. 

The warrant market has been animated during most of 
the week, with a considerable speculative business at improved 
—. Business was done on Friday up to 44s. 3d. On Monday 

orenoon transactions took place at from 44s. 3d. to 44s. 9d., and 
in the afternoon at from 44s. 94d. to 44s. 6d. cash, and 44s, 10}d. 
to 44s. 8d. one month. The tone of the market was very strong 
on Tuesday, when business was done at from 44s. 6d. to 45s. cash, 
and 44s, 8d. to 45s. 1d. one month. The tone of the market was 
— strong on Wednesday, with a large business up to 46s. 3d. 
cash ; to-day—Thursday—the market was flat, and transactions 
ping peony at 45s. 9d. to 45s. 44d. one month, and 45s. 7d. to 
45s. 3d. cash. 


The manufactured iron trade does not as yet exhibit any indi- 
cations of having participated in the upward tendency of prices 
in the pig iron trade. Quotations are nominally without change. 
The coal trade is still in a somewhat perplexed condition, inas- 
much as the masters are divided as to the expediency of increasing 
the prices. What are known as the sale-masters, or those who 
raise the coals for the open market, have been anxious to take 
alvantage of the present movement among the miners to advance 
the prices of coal; while the ir ters who a large 
proportion of their production in smelting at their own works do 
not consider themselves warranted in putting up the prices until 
the improvement in the iron market assumes a more decided 
character. The probability is that a general advance wiil before 
long take place, unless the ironmasters should feel so strongly on 
the subject as to throw their coals into the open market to prevent 
an increase. There is really no improvement in the Sneed 
for manufacturing purposes, although the inquiry for domestic 
consumption is rather more brisk on account of the anticipated rise 
in prices. The foreign department is slightly less active. In the 
eastern mining counties the trade is comparatively without 
animation, and it would be impossible for the masters there to 
—? rise of wages without a considerable advance in the price 
of coal. 

As yet it-is only the sale coal masters who have signified their 
readiness to comply with the wishes of the miners for increased 
pay. Inanumber of cases they havemade concessions of from 
6d. to 1s. per day, which, of course, bo weiny reductions that 
were not long ago made on the wage. There is no abatement of 
the agitation among the men, who hold large meetings almost 
daily, when they are addressed by the leaders, and exhorted that 
it is necessary to be firm if they are to succeed. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE tin-plate workers are in a very unsettled condition, and 
from all quarters I learn that unless the masters modify their 
resolutions at their meeting to be held this week, there will be a 
considerable if not a general strike. At Pantclown, Llantris- 
saint, a strike has already taken place, and the tools have been 
brought out. This is but a small works, the men numbering only 
150 ; still, it is taken as sinister, especially when coupled with the 
fact that the Swansea men express the same intention, and in the 
Llanelly district, at Oldcastle, Dafer, and Morfa, I meet with the 
same determination, the opinion being -that trade is sufficiently 
brisk to give hope that masters will yield rather than see their 
works stopped. Messrs. Bookers’ works at Melingriffith 
and Pentyrch will stop finally in a few days, some small 
orders having to be worked off. saw the process of 
blowing out carried on this week at Pentyrch furnace, which 
is not one of the old character, but fitted up with newest appli- 
ances. De Bergue’s works between Pentyrch and Cardiff remain 
closed, and,I hear of no movement to start them, or the Anchor 
Works at Pentyrch, as was expected. With respect to Cyfarthfa 
the figures quoted for iron rails are not at present such as to 
justify a start; and some good authorities rather support the 
opinion that if started the only hope of a permanent , so ove 
again would be the remodelling and alteration of the works. The 
B and Si methods have dispensed with most of the 
manual labour, except rolling; and a revival of iron trade in South 
Wales means of steel or of homogeneous iron. Lam also strongly of 
opinion that if a revival came old sites would be abandoned, and 
already there is an under-current at work both in the Cardiff and 
Newport districts to bring this to a headway. Local authorities 
point to the shore, and close "etnias to the docks, as the future 
sites, suiting coal at the southern ports and Bilbao ore, and doing 
away with two charges for carriage—alone a profit. An objection 
to this, and so far a fatal one, islabour. Labour at the ironworks 
= _ hills is now excessively cheap, but at Cardiff it is at least 
ouble. 
Coal Py are improving ; steam coal screened, f.o.b. rules 
retty widely at 8s. 3d. Cardiff. I hear, however, of cases where 
ouble-screened was wanted for twelve months, and 8s. 104d. was 
refused. This shows how finely things are cut. Also as an illus- 
tration of the variety of prices reigning, I heard this week from 
good sources of a Monmouthshire coal having been produced at 

it for 4s, 6d. per ton. Aberdare and Plymouth collieries have 

een busy in supp! ing the White Star Line, Liverpool. 
Manchester has nm getting large quantities of coal from 
Tredegar, but there has been a difficulty at the pits there, and 
my latest information is that the men are coming out. Tuesday 
morning many came out with their tools. The men are willin 
to concede the 15 per cent asked for by the manager if deduc 
from gross earnings, and not affecting timbering and removing. 
I am inclined to think a settlement is likely. The works have 
amore lively appearance than I have seen for some time, and 
this also applies to Rhymney, where the blowing in of another 
furnace is likely, and was openly commented upon in Cardiff this 
week with a good deal of satisfaction. I hear that most of the 
old iron, brasses, &c., in connection with one of the long stagnant 
ironworks in Monmouthshire will be dispersed by auction in a 
day or two. Such a course pursued at the old works would 
be a prudent one, as the plant is simply wasting away at many 
places, and will soon be worthless. 

The improvement in the iron rail trade is seen by the ship- 
ments from Newport and Cardiff last week. From Newport: 
1000 tons to Philadelphia, 1200 tons to Baltimore. From Cardiff : 
1090 tons to New York. Cargoes to other quarters, India 
especially, were fairly numerous, the total consignments of iron 
and steel bars, rails, and plates from Wales being 7945 tons, the 
largest exports I have had to record for some time. 

A preliminary meeting of tin-plate manufacturers has been held, 
and the opinion entertained was that it would be advisable to 
return to the old terms. A final meeting takes place on Saturday. 














Some Errecrs oF Protective TariFrs.—Since the imposition 
of the new tariff in Canada smuggling seems to have greatly 
increased. The St. Alban’s (Vt.) Advertiser says :—‘‘The tide ° 
has turned, and now the smuggling is into, instead of out of, the 
Dominion. Farmers’ wagons convey from Vermont and New 
York States into Canadian territory large quantities of cotton 
goods, crockery, hardware, and nearly every kind of manufac- 
tured goods. The recent advance in the Canadian tariff has 
created a strong inducement to smuggle, and this, coupled with 
the low prices here, makes the profits large.” The Advertiser 
omits to mention the fact. that the return cargo may be equally 
—a thus offering to smugglers a double inducement. 

rom the United States we get an illustration of how burden- 
some the tariff which there prevails is to the country at large. 
The Springfield Republican says :—‘‘The working of an iron-bound 
tariff which remains unchanged through years is aptly illustrated 
in the case of steel rails. The country is just entering on another 
era of railroad expansion. At least 3000 miles of road will be 
built this year, and.the number may reach 4500 miles. Every 
rod laid with steel rails means, in the long run, small repairs and 
low freight. . English firms are offering steel rails at 24 dols. a 
ton in Liverpool (this quotation is from an offer made to the 
Illinois Central Railroad), the freight is 3 dols., so that these 
steel rails would cost in New York 27 dols.aton. They meet 
there a duty of lic. a pound—say 25 dols. a ton, or a total cost 
of 49 dols., more than half being duty. The American quotation 
is 47 dols., 25 dols of it due to duty. At the time this duty was 
imposed, steel rails were quoted at 100 dols. per ton, the duty, 
which was specific, amounted to 25 per cent. ad valorem, some- 
thing less than the average duty on iron and steel ; now it is 
twice as large, although the cost of manufacture in this country 








union now than there were the day the arbitration commenced ! 
‘ This looks bad for trade unionism. 


For makers’ iron there is a good demand for shipment, and the 
quotations are all firmer. 


has largely decreased. In the end this tax is paid by every 
pound of freight moved over these costly rails.” 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON —_— PUDDLED BARS. 





ScoTttaxp— £s. d. £s. d. 
G.m.b.—No. 1... 2 5 %| Glengarnock—No. 1 2 6 6 
No 3.. * 23 6) No. 3 23 6 
Gartsherrie—No. 1 29 0} Rglinton—No. 1 25 0 
No. 3 24 6 | No. 3 23 6 
Coltness—No. 1 .. 214 0} Dalmellington—No- 1. 246 
No.2 .. 2 4 6) No. 230 
Summerlee—No. 1 27 6) At utiheie,” 
_No. 3 23 6| 
Langloan—No. a ~ . » 4 Carron—No. 1.. 300 
No. 2 6 
Carnbroe—No. 1 27 6| ~ “Se; selected - 35 ; 
No. 3 28 6} 
Monkland—No. 1 2 5 6| ate wgemouth, 
No. 3 23 6 Shotts—No. 1. 
Chapethall—No. 1 256 a ESS 
No. 3 000 wt Lethe £¢ 
Clyde—No. 1... . 26 6 . 
No. 3 23 6 
The above at Glasgow, . < ey at works— 
deliverable alongside. Bel.. . -. o aoe 
mgt 5 Sere 
Cai -- Bk Spee 7 115 0 
At Broemisiaw. _ 4, foundry a 2? 
0. 4, a » 2 
Calder—No.1.. . 28s 0 Mottled at o- 1M ® 
5 Pe oe White . os oe Sa 8 
At Port Dundas. Thornaby, No.3 o- eo 2 6 
MonMOUTHSHIRE—Tredegar No. 3 tin-plate pig iron, 60s. 0d. at works, 
less 2} per cent. ount. 
2° Tredegar No. 3 foundry pig iron, 50s.0d. do. 
£s.d. £58.4. 
Wares—No. 2, f.0.b., Newport .. 27 6to0 00 
Forge, at pea 25 0t0210 0 
40s. per ‘ton for rail quality. 
Common pig, at works... 20 0t00 00 
DerrsysHire—No. 1, at Sheffield 21 0to2 6 0 
No. 3 119 O0to2 4 0 
LANCASHIRE, delivered in ‘Manchester —Be. ‘3 2 7 0to0 0 0 
a 9 No.4 2 6 O0t00 0 0 
K. H. Messelmoun a - ee 0 0t.0 00 


Messrs. WHITWELL and Co.'s Stockton net aiden (on trucks) are—No. 3, 
£1 lis. 0d.; No. 4 forge, £1 lis. 0d.; 





“Thornaby” No. 4 forge, £2 5s. 0d.; 
“B Thornaby, ” £2 8s. 6d. net. 
Hematite, at works, oS. - gga tagged 
Millom “ Bessemer ”—No. » 826 
Noe ee ee - 210 0 
No.8 .. ee ee . 7 6 
Ordinary No.3 .. oe ee - 7 6 
No.4 .. ee ee - 266 
No.5 .. oo - 266 
Mottled .. an oe ee oe os > 8&8 
White .. at oo oe ° - 3680 
Maryport Hematite—No. 1 . ee - 212 6 
0. 2 - 210 0 
ae as ° a ee 
No. 4 » Bs 
No.5 . 276 
Mottled and white se o- 27 6 
“Bessemer”— No.1 .. ee - 212 6 
No.2 . es - 210 0 
No.8 .. oe 276 
Puddled Bar— 
Wates—Rail quality, at works £3 0 Oto 315 0 
CLEVELAND, deli 3 7 6to 310 0 
Fox, Heap, na Co., iéin., plate quality, 
per ton 310 0to 0 0 0 
LaNcasHIRE—Pearson and Knowles Coal and 
Iron Co. ee ee ° - 4 5 Oto 410 0 
Guascow, £.0.b. : oo - 510 Oto 6 00 
MANUFACTURED IRON. 
Ship Plates— 
Se ore aay - ein « 02.2 
Grasoow, f.o. -£515 0to 6 00 
WaLzs—At works, ‘net | - 6 5 Oto 0 0 0 
MIDDLESBRO’, delivered .. “ 5 0 0t0o 5 5 0 
Fox, Heap, & Co., at “a pai less 2 
Ship or bridge plates (A) . 5 5 0 
Mast plates —) .. = 
pla (535) - 515 0 
8 do. (_** mt 
juperior do. 615 0 
—— Plates— 
6 5 Oto 7 0 6 
Prancox and Kuowass, to 5 ev each plate - 800 
Do. best best oo an 2 ee 
Do. treble best .. ee os =e 1110 0 
Sheffield * £10 0 0t012 0 0 


tk cent. discount for onh. The Pearson and Knowles Co.'s prices 
iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 


BowLinc and Low Moor— 
Terms in each case 2} dis. for cash in payment of monthly accounts, 
or 1} per cent. dis. for cash in lieu of three months’ bill. The 
‘oor Co. and the Bowling Iron Co., Limited, deliver in 
London at 10s.; Liverpool, 7s. 6d.; and Huil, 5s. per ‘ton extra. 


5 


£ s. d. 
Under 2} cwt. each __,,, percwt. 1 2 0 
2} cwt. and under 3 cwt. oe - £8 6 
8 cwt. a cwt. - 150 
33 cwt. me 4 cwt. is > 
4 cwt. ” 5 ewt. 110 0 
5 cwt. » som , eae 
6 cwt. » 7 cwt. - 116 0 
7 cwt.andupwards .. 119 0 


Plates exceeding 6ft. wide, 2s. per out. ‘ate. an pistes differing from 
a square form or regular taper, or when over 20 per cent. is cut away, 
extra per cwt. 3s. 
“ Bowling” weldless —— for cenginening boiler fiues, 
4s. per cwt. 
Taytor Bros.’ boiler aes 6d. per cwt. less; their terms as 
Low Moor. 


**Moxmoor ” (E. T. Wricnt and Sons). Best, to 5 cwt., ) 
to 4ft. 6in. wide, rr 32 do feet, ai ton} 9 0 


0 
4 works 
best os os oe os -- : 0 
a gape “to 4 cwt. ee S oo _ os 0 
Special, to 3 ¢ .“s 10 0 
Usual extras for overweight, sketches, &e. 
Barrows and Sons 
B.B.H. Bloomfield y plates .. a a on - 98M 0 
» Best plates hil ie nee eh a 
vn Best best plates es -_ os - ll 0 
Fox, Heap, and Co., at works, cash less 2 
Boiler shell plates, best boiler 65 0 
plates, best best boiler .. os - ¥ 6 @ 
Do., special pe best best best t boiler om ~». £68 
Giascow, f.0. £6 10s.to 7 0 0 
Angle Iron— 
Bow re and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches .. 120 
For each additional inch extra per cwt., 1s. 
Barrows and Sons— 
B.B.H. best angle iron, at works.. oe » 08 6 
Pzakson and Know.es—less 2} per cent. for cash— 610 0 
SE eet eh ee .. rm; 
Best boiler do., per to: 750 





WnuirweELt and Co., less 2} discount, owe ton 510 
Best 6 10 
Best best boiler 710 

* Monmoor,” at Yo works, up sh eight united iaen. 710 

do. 8 10 
Best best do. ee 9 10 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
2 »  9in. to l0in., 20s. extra. 

CLEVELAND : -. £5 Os.to 0 0 

Wetsa—“ Best best” angles from 14 x1} x 5-16 to 3in.. 6 5 

Also T-iron, f.o.b, less 2} and 1 per cent. 

Gtascow, f.o.b. .. - es - £5 58.to 510 

ABERDARE.. oe ee 2° ee a «2? @ 89d 

Bar Iron— 

Low Moor and Bow ine, terms as for plates, &c.— 

Per cwt. 8. 
Flat, round, or nage, to sl ewt. “e 19 


Do., 3} to 5 cwt. 
, 5 ewt. and upwards A 
Flats—1}in. by in. and upwards... 
+ under §in. thick to jin. 
ae under jin. to jin. 
we under jin. .. 
For each }in. less than liin. wide, extra, los. vere ‘ton. 
ee and upwards 
” l¢in. 
as - and 5-16in. 


RD and upwards 
” 9-16in. and jin. 
- 7-16in. and gin. 
* 5-16in. 2 ap 
- a < ce Ae oe - s - 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
“Monmoor Crown” (E. T. Wricut and Sons), at the 
works, per ton— 
— a to 3in. round and square, or to 6in. flat 


= best ed ” ” ” ” 
Rivet iron, usual sizes 
Best best 


~ 
ocoooo ~~ ceccoa- 


Barrows and Sons, at ‘works, er ts ton short— “i 
B.B.H. bars . 


Rounp Oak, Du DLEY, per ton— 
Ordinary bars . 


Glasgow bars, per ton, £0 0s. to £0 0s. 
Merchant Bars— 
Wuirwe tt and Co., f o.b. works wane dis. for deapeaee ate ton— 
Crown quality. es 
Best oe oe 
Ship rivet iron . 
— a. ' = Thornaby * * 
Bost best 
Detail s; 
Common 


CONIAAGQN 


eames) from warehouse 10s. per ton extra. 
Best, £5 15s. to £6 5s. 
The Pearson and Knowtes Co.— 


~ 


arererer voter) he eR OoOMmol 
~ 
Oe ek i 


— oocco 


ocococo 


coovcu 


elsh bars, £5 f.o.b. South Wales ports, net cash. 


Flats, from lin. to 6in. wide by }in. thick and upwards 0 0 

Rounds and squares, from in. to 3in. .. 00 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 

Sheet— 8. 
“ Monmoor” (E. T. Wricut and wim to -. vy es 
Vac arate at works 8 0 
Best . 4 oe ae be ok, 
Best best . oe - oe ee ee + wW0 
Barrows and Soxs— 
B.B.H. sheets. . oe os oe a oo oo. 
ee best do. ° ae -_ se os on ae 
»y» best best do... < is ne -_ “if 
E. P. and W. Batpwry, per ton, at works— 

Brand “‘ Severn,” singles to 20 w.g., usual sizes oe 
»  “ Baldwin-Wilden” B io. an 
pa - - BB of - osm ® 
pm - a BBB wa oe -- 18 0 
ra s “ Bcharcoal .. .. .. 19 0 
os E B charcoal e 21 0 

Doubles Es to 24 w. g-, 30s.; and trebles 25 to 27 Ww. Z-5 
60s. per ton extra. Terms as usual. 

“EP and WB” best charcoal IC.. per box 1 6 

“Wilden” I C.. oh oe oe eo ao 

“ Unicorn” charcoal IC ve $e se o BS 

** Arley” w tin oo oe os os 12 

“Stour” coke tin o 1” 
Joserx Trxn, C.E., eaten Iron m Rolling Mills, Bristol— 

Ex Galen quality, singles, London . ; 7 10 

vanising and corrugating sheets, do. 8 0 

be pe oP. sheets for kegs and drums 8 0 

aoe ve steel sheets ° a 13 15 

shit a . x0 1515 
bles and lattens usual extras. 
Wa.es—tTreforest Tin-plate Works— 
Coked tin, at Cardi 4e 0 3d. to 16s. 6d. ; 17s. 6d. in London 
Lydney—Charcoal tin Ic . 0 0to 0 0 
Terne.. 1 1 0to 0 0 
Coke tin 019 6to 0 0 

Swansea .. - oe - Se -- 016 Oto 017 

Gadly’s Aberdare coke ee ee -- 016 Oto 017 

Best charcoal .. 019 0to 1 0 

Morriston, at works, coke 015 Oto 016 


The Pearson and Know.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 7 1 


aeocococoscoso 


eco ooo 


oso 


eocoocoocooooo eccocoo™ 


ecoooo <7) ocooco 


@ coco eccosooo coo coco & oo oecooclo 


coocoo 


Best and best for galvanising, 10s. per ton extra ; best best, Sos, 


CrowTHER Bros. and Co.— 
Tin ke, annealed & wend Kidderminster— 


Coke, ann 3 — percwt. 114 
Charcoal do. ‘ ‘ os : 9 119 0 
Best charcoal di 210 
Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per owt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, percwt. 018 0 
B terne.. . - 1 140 
Charcoal terne A 18 0 
Lattens to ~ w. rB-5 2s. per ewt. extra at works, 
less 24 per cent. discount. 
Wire—Ryanps Brorners, Limited, Warrington— 
Best (7) Annealed drawn fencing wire, per ton— 
a 58. £10_ 15s. £11 5s. £11 15s. ” — 
6 8 9 
Delivered free alongside ship Liverpool, 2} per aid 
Nail Rods—Gtasoow, f.o.b. 6 0to0 0 
CLEVELAND .. 5 0t0510 
Hoops and Strips—Prarson and Know.es— 
Ordinary sizes and gauges, up to 5in. wide .. 615 0 
Best, 10s.; best best, 30s. per ton extra. 
Rails—Gtascow, f.o.b. .. 5 0 0to6 0 0 
CLEVELAND—Heavy rails 42 6to410 0 
Light do. 410 0to5 5 0 
Wates—Tredegar Iron Company 5 0 0to0 0 0 
f.0.b. Newport. 
Ordinary quality of iron rails above 50 Ib. per yard in 250 ton lots, 
£4 12s. 6d. per ton f.o.b. Newport, net cash. 

For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 0 0 
Fishplates, at works, any section .. -- 57/6 to6 0 
Old and D H flange rails, at works .. + 210to3 5 

anny Aeon ie gig laa 8 0to310 
Pipes—G.ascow, f.o.b. 4 0to5 0 








STEEL. 

SHeEFFieLp—At works— £8. d, ae & 
Spring steel ee os oe + 9 0 O0to1710 0 
Ordinary cast rods ee ae ee - 1449 to 21 0 0 
Fair average steel oe os os -- 24 0 Oto 82 0 0 
Sheet, crucible .. a se oi +. 20 0 0to 60 0 0 
Sheets, Bessemer ee os oe + 12 0 016 0 0 
Second-class tool.. ee ee oe - 3800 0t0 45 0 0 
Best special steels. --  «e 48 0 0t07%5 00 
R. Mushet’s special tool steel. -» 140 0 0t0224 0 0 
Fine rolled, for clock springs, ‘ee. :. -- 6 0 Oto 70 0 0 
Rails— Siemens, atworks  .. - 00 0to 000 

Bessemer, ordinary, at works 4 9 O0to 510 0 
superior .. 6 0 0to 610 0 
Wates— 
Rails, f.o.b, Cardiff or Newport 410 6to 5 00 
Rails, at works, Bessemer 410 6to 0 00 
Heavy 415 0to 500 
Slightly defective, Cardiff or Newport «. 410 6to 0 0 0 
Steel colliery bridge rail, works .. 6 5 Oto 612 6 

MIDDLESBROUGH— 

Steel rails . ° oe - 412 6to 415 0 
MISCELLANEOUS METALS. 
8. d. 8. d. 

Copper—Cchili bars . , Rc ton ba 15 0to 55 0 0 
British cake and —— ee 60 0 Oto 6l 0 0 
Best selected . os an -. 61 0 Oto 62 0 0 
British sheets, strong . es os -. 6 0 Oto 6 0 0 

Tin—Straits os % -- 7010 Oto7l 0 0 
British blocks .. oe ae os - 7% 0 Oto 7310 0 

ee bars mr =e -. 74 0 Oto 00 0 0 
ts refined, in blocks oe ‘ -. 75 0 0to 00 0 O 

Lead—English pig os o on - 1610 0to17 0 0 
Spanish do. ae oe ee -. MT 6to14l0 O 
Sheet * oe a a“ - 110 016 0 0 

Ss Iter—Silesian ay és . . 1810 0tol9 0 0 

inglish .. os - os - 19 0 0toW 0 0 

Quicksilver per bottle 517 6to 0 0 0 


Phosphor Bronze— per ton— 
Bearing metal XI -- 10 0 Oto 00 0 0 
Other alloys > - 110 0 0to125 0 0 

Best refined grain nickel, ‘per ib., less mi monthly account, poe — are 

nickel, per lb., 2s. 10d.; xy inferior qualities, per Ib., 28. 


COAL, COKE, OIL, é&c. 





oke— £8.d.£8.d.; G w—At pits— 

Cleveland, atovens 0 90—0 0) | Ell coal, shan 0 43-0 53 

Derbyshire.. .. 010 6-014 0| Main.. .. 0 36-0 56 

Sheffield .. .. 0120-0140 Splint 0 50-0 00 

Tredegar .. .. 0 96-0 00 Smithy .. 0 10 6—0 12 0 

Wales—Rhondda. 0 9 6—0 100 Lancashire—Wigan pit prices— 

Coals, best, — | Arley .. .. 0 80-0 90 

South Durham... 0 6 0—0 110 Pemberton 4ft. 0 60—0 66 

Derbyshire— Forge coal 0 46-0 53 
Best, at pits .. 0 80-011 0) Burgy - 0 39-0 438 
Converting 0 76-0 90 Slack «- o © 26-0 33 
Slack .. .. 0 33—0 60) Oils, tun— 

South Yorkshire—At the pits— | Ls ard oil 33 10 100 
Branch .. 0 11 6—0 14 3 Linseed ., .. 27 15 0—27176 
Silkstone, house 0 86—0110| Palm nut +. 35 0 0—35100 
Converting .. 0 90-0110) Rangoonengn. gal. 0 60-0 00 
Steam coal* 04 11—0 60)! Rapeseed, brown 28 15 0—29 00 
Slackt .. .. 0 830-0 56) » Engl. pale 30 15 0-—31 0 0 

Wales, through .. 0 56-0 60) Petroleum,refin’d 
Steam, less 2}.. 0 56—0 7 0| (per gal.) 0 0000 6 
House, at port 0 66—0 8 3| Tallow, old, P.Y .C. 86 3 0-36 6 0 
Small steam .. 0 16—0 26) os new ~,, 35 0 0—00 00 

* Supplied to railway companies and large works. +t In many cases it 


is not brought out of the pits. 


PRICES CURRENT OF TIMBER. 














£8. £8. 2a. 24. 
Teak,load .. .. .. 810 10 0 | Battens,allsorts .. 5 0 710 
Quebec pine, red 3 5 410 | Froorincmps. 8q. oflin. 8. d. 8. d. 
yellow 310 415 First yellow .. .. 10 0 12 0 
pitch 835 510 oo Gee... «- @€6 9 © 
Oak .. 50 60 Second quality .. 7 0 9 0 
Birch .. 310 410 | Sraves, p.standardM. £ s. £ 8. 
Elm... 310 410 Quebec, pipe... .. 6210 70 0 
Ash... 80 40 Puncheon. 16 0 17 0 
Dantsic & Meml.oak 310 5 0 Baltic, crown pipe..170 0175 0 
. a2. bo (28 628 Brack... ..120 0130 0 
» undersized 117 2 6 | Harp Woops: 
oe MD. .b0.. 20 $810 4 5 Box, Turkey .. 6 0 20 0 
», Swedish 110 3 5 s. d. 8. d. 
Wainscot, Riga. log. 215 6 0 Cedar, Cuba,sup.ft. 0 44 0 5 
Masts, @uivenned pine 410 5 0 Honduras, &c... 0 4 0 4} 
Kowrie, lo: 7 e@ @ 8 £s. £8. 
CE 2. ss 3.8: 7 Ebony, Ceylon, ton 5 5 1710 
Lath, Dantsic,fathom 4 0 6 0 Zanzibar, &c. .. 40 9 0 
St. Petersburg. 6 0 7 0 Lignum Vite.. .. 4 0 10 0 
Deats, per C, 12ft. by Mahogany, Cuba, s.d. s. d. 
3 by 9in. :— superficial foot. 0 6 0 9 
Quebec, pine Ist .. 13 0 24 0 St. Domingo, car. 
» od. 8 0 4 0 average .. .. 05 0 9 
as ~~ ne: 8 Mexican, do. 04 0 4 
Canada, spruce Ist. 10 0 12 0 Tobasco, do. 8 4 06 
Srdand2nd 610 8 0 | Honduras, do. .. 0 4 0 5 
New Brunswick .. 6 0 710 Walnut, Italian .. 0 34 0 6 
Archangel .. .. 9 0 16 0 Rose, Rio, ton 12 060 2% 0 
St. Petersburg "122 0 14 0} Bahia .. .. 10 0 20 0 
Finland . - 70 #9 0 | Sandal 20 5 60 0 
Wee cs as oe KD 9 9 — St. Domingo, 
Christiania .. .. 06 0 0 0 foo oo of « ©6 16 
Other Norway .. 0 0 0 0 oO} 
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IRON RAILWAY SLEEPERS. 
No. I. 


Our object is to open up in the peneent peaiee of papers 
for English readers the question whether iron may or may 
not be profitably substituted for timber as the material 
of railway sleepers. It may seem strange that such a 
question Ynould at the present day remain unsettled in 
this country ; much more that it should be so neglected 
as to need any openin a, on our part. 
It is not, however, difficult to show 
that this is the case. It may, indeed, 
be asserted that the question 1s in fact 
settled, and needs no reopening ; that 
iron was tried as a material for sleepers 
many years ago, that it was definitely 
abandoned in favour of wood, and that 
the latter has ever since been recognised 
as incontestably superior. It is perha 

true that this fairly represents the 
history of the subject as far as it applies 





as India and South America, where iron is rapidly su 
planting timber in all directions, because it may 
agreed that the conditions of climate in those regions 
make them useless as a guide for English practice. But 


the case of Germany is specially to remarked, 


because the railway timber is there entirely of home 
growth, being produced by the enormous forests of that 
country, an 

internal trade. 


forming an important constituent of her 








to the United Kingdom. But English 
engineers can no longer afford to ignore 
or despise what is being done in the 
other countries of Europe. The compe- 
tition of these countries, if not in the 
progress of trade, yet certainly in that 
of industrial invention and economy, is 
much too manifest and severe to allow 
them to be put out of consideration ; 
and when we look in these directions we 
find a state of things widely different. 
To take the perhaps most  strikin 

instance: the Prussian Minister o 
Trade, Dr. Achenbach, has lately issued 
a formal notice to the various State 
railways, enjoining them, in consequence 
of the favourable results of experiments 
with iron sleepers—especially those on 
the Hilf system—to give these a more 
extended use upon their roads. Alread 

the number of German railways, whic 

to a greater or lessextentare laid on iron, 
is considerable. The Hilf sleeper has 
been some time in use on therailroadsof Nassau and other 
lines, is being extensively tried by the Belgian Government, 
and lately been definitely adopted as thesleeper for the 
great strategical railway which is being made from Berlin 





GREAVE’S POT SLEEPER. 











On the other hand, in England almost | 





GRIFFIN’S SLEEPER. 


assumed that an iron sleeper weighs 35 kilogrammes, 
and that 100 sleepers require to be renewed annually for 
each kilometre of railway. The yearly weight of iron 
— for each kilometre will thus be 34 tonnes, and 
as Europe possesses about 112,800 kilometres of perma- 
nent way, it follows that the yearly consumption of iron 
thus attained would be 401,800 tonnes—or say, in round 
numbers, 400,000 English tons. We think this estimate 
considerably too high, but it must be remembered that 
this applies to the renewals on existing 
lines only, and allows nothing for new 
lines, fresh sidings, &c. At the present 
low rates—say, £6 per ton—the esti- 
mate represents an annual money value 
of about £2,400,000, which is certainly 
sufficient to give the question of this 
substitution an undoubted commercial 


—~ nce. 

e will now proceed, without further 
preface, to give our readers the best 
description in our power of the various 
systems of iron permanent way at pre- 
sent in use in the different countries of 
the world. We shall not attempt the 
useless labour of examining the many 
systems which have been tried and 
abandoned, but shall merely offer such 
brief sketches of them as may serve to 
indicate the directions in which progress 
has been already unsuccessfully at- 
tempted, and which need not therefore 
be entered upon again. 

At the outset of the inquiry we are at 
once confronted by the broad distinction 
between cast iron and wrought iron 
permanent way—a distinction which 
applies not only to the material itself, 
but to the whole form and construction 
of the two systems, and requires that 
they should be treated apart. It is to 
be noticed that cast iron has found most 
favour with English engineers, and has 
been cxtanebelie used by them, not 
indeed in England, but in India, South 





every sleeper is an imported article, brought long dis- | America, and other countries ; while wrought iron has 
tances across the ocean, at a cost which of course goes | been everywhere preferred on the Continent, and all the 
mainly into the pocket of the foreign grower, whilst, as | developments now going on are in that direction, On 
at the present moment, our own iron forges and furnaces | the causes of this and on the history of the question in 
to Coblentz, Tréves, and Thiacville, connectingthe German | may be languishing for lack of employment. Looking | England generally we shall have a few words to say 
capital with its newly acquired possessions on the frontier | at the present disastrous state of things in the iron trade, ! later en. 








of France. Altogether not less than 1000 miles of track 
are now laid with this single system. In Belgium, 
10,000 Vauthevin sleepers were laid down as long ago 
as 1869 on the Grand Central Railway, and although these 

ave been in some measure condemned, yet the use of iron 
as been Soteale extended in that country under the 
superintendence of its leading engineers. In France 
Several of the great lines, notably the Chemin de fer de 
YEst, have experimented on various forms of iron 
sleepers, and have them still in use with more or less 
favourable results. We will not dwell on such countries 





LIVESEY’S PERMANENT WAY 


it can hardly be denied that he would deserve well of 

his country who should point out how an imported article 

in timber could be replaced by a home-made one in iron, 

A Mec it was at an equal, or even a slightly greater, 
rst cost. 

We need not say more to show that the question we 
ask is not superfluous ; and it is scarcely needful to re- 
mark that it is far from being unimportant. In this 
connection we may, perhaps, repeat some rather startling 
statements for which the journal of the Verein Deutschen 
Hisenbahn Verwaltungen is responsible. Here it is 








We will take cast iron sleepers first, as their types are 
both few and simple and thus more readily disposed 


of. 

Cast Iron Sleepers.—One of the earliest and at the 
same time one of the most successful forms of cast iron 
sleeper is the “pot” sleeper of Mr. Greave. The 
Leino of his design is to use the ordinary cast iron 
chair for the actual support of the rail, and simply to 
extend the base of this into a large bowl-shaped surface, 
which is sunk in the ballast and carefully packed in the 
inside. This sleeper is shown in elevation and plan in 








196 


THE ENGINEER. 





Sepr. 12, 1879. 








Figs. 1 and 2.* It will be seen that the jaws of the 
chair are strengthened by ribs, and hold the rail with a 
wooden key in the ordinary manner. The hollow base is 
provided with openings, A, A, for inserting ballast to pack 
the interior. The width of gauge anid level of the 
sleeper are alike We werd by the cross-tie B, which 
consists of a bar of flat iron set edgeways, run through 
openings in both the corresponding sleepers, and secured 
to each by a cotter C and pin D. The Greave sleeper, 
originally tried in 1847 on the Lancashire and Yorkshire 
Railway, was selected by Robert Stephenson, as early as 
1851, for the railway across the Isthmus of Suez, as being 
the form best suited to the conditions of climate and 
. to the nature of the ballast, which consisted partly of 
sand and partly of alluvial soil from the Nile. The 
wisdom of the choice has been confirmed by the reports 
of the engineers in 1862 and 1865 ; but it must be added 
that complaints trom travellers as to the roughness of 
the road have not been wanting. Greave sleepers were 
subsequently adopted by the Madras and Calcutta Rail- 
ways, and on the Mooltan Railway in the Punjaub, where 
they were reported on as forming an exceptionally good 
road. They have also been used extensively in Brazil 
and in the Argentine Republic, where they replaced the 
Barlow rails origmally employed. On the other hand, 
Mr. Sibley, the engineer of the East Indian Railway, 
decided against them after considerable expense, 
and replaced them by a wrought iron system of 
his own, which we shall describe hereafter. The 
“pot” or “bowl” sleeper has received modifications 
and improvements at the hands of several inventors. On 
these we shall only touch briefly. The chief variation 
attempted was to make the base of the chair a mere flat 
plate, strengthened by ribs underneath, thus doing away 
with all difficulties as to packing the ballast. Of this 
character were the sleepers of Mr. Samuel, of Mr. Peter 
Barlow, laid down on the South-Eastern Railway in 1849 
and afterwards tried on the Midland and Eastern Coun- 
ties Railways, and of M. Henry, tried on two of the rail- 
ways in France. None of these obtained any lasting 
favour, in consequence it would appear of their liability 
to fracture and their small hold on the ballast. Quite 
recently the same type has been revived by M. Mounier, 
of the East Indian Railway. His sleeper is a broad 
flat plate turned over at the two ends to grip the ballast, 
and having across its middle a trough shaped depression, 
which is filled with a half round block of hard wood. On 
this the rail, which is double-headed, rests, and is secured 
by a cast iron jaw on each side, bolted to the top of the 
sleeper. Aribruns longitudinally under the sleeper from 
the middle to each end to stiffen 1t ; or in some cases the 
sleeper is hollowed into a similar depression along its 
centre, through which the tie, which is a round bar, 
passes. We are not aware whether this design has been 
tried in practice. The Griffin sleeper, on the other hand, 
has been widely used in South America, but is in essen- 
tials the same as the Greave. The chief differences are, 
as shown in Figs. 1A and 2A, that the outline of the bowl 
is oval, or oblong, instead of round, that it has a flat lip 
round the edge, and that the surface is cast in co - 
tions radiating from the major axis, so as to increase the 
strength. A recess runs along the whole length of the 
top, having a section much like the jaws of achair. In 
this the rail rests, and is secured by a strip of teak on 
the outside and by an iron key on the inner side, or 
where two rails meet a single fish plate takes the place of 
the latter. The tie-bar is of wrought iron, not passing 
right through the rail, but inserted into a recess in its 
side, and simply wedged up with a common taper key. 
But the bow] sleeper has been now brought to what is 
srobably its fullest development in the hands of Mr. 
se Livesey, of Westminster. In Figs. 3 and 4 are 
given a plan and elevation of Mr. Livesey’s cast iron 
sleeper for a double-headed rail in its most improved 
form; in Fig. 5 is a perspective sketch of a similar 
sleeper arranged for a Vignoles, or flat-bottomed rail. It 
will be seen that the bowl in this sleeper is decidedly 
shallower than in Greave’s, and has a fiat lip round the 
outer edge, which tends to prevent the sleeper from rising. 
The openings in the bow] for packing are also done away 
with ; these were found to do more harm than good, as 
the ballast had a tendency to work up through them 
under the action of the trains. The comparative 
shallowness of the bowl] makes the task of packing more 
easy, while it still retains ample holding power in the 
ground. Asa matter of fact no trouble is found with the 
packing, which is done in one of two ways. In the first 
the sleeper is laid on its back close to the spot where it 
is to rest, carefully filled with ballast, and then turned 
suddenly over into its proper position. In the other a 
small heap of baliast is first formed at the proper spot, 
then the sleeper is dropped over the top of this, and 
finally the packing is completed by ramming it under the 
" edges. ‘The shape of the bowl itself is oval, and the jaws 
of the chair, instead of being two are three in number, of 
which two, A A, are close to the ends of the major axis, 
and one, b, opposite to them in the middle, the rail 
is laid in place and then fixed against the faces of 
jaws A A by a cast iron wedge-shaped key inserted 
between the web of the rail and the face of 
the central jaw. The arrangement of this key is 
simple and ingenious, Its outer side is formed into a 
series of shallow parallel corrugations, and a set of pre- 
cisely similar corrugations is cast on the face of the jaw. 
The key C is put in place and then driven home with an 
ordinary platelayer’s hammer ; the rail springs sideways 
at each stroke sufficiently to let the corrugations of the 
key work past those of the jaw, the two falling together 
with an audible click each time that the ridges of the 
one come exactly opposite to the furrows of the other. 
When the wedge has been driven thoroughly home the 
two corrugations are of course firmly interlocked, and no 
possible amount of vibration can shift the key either 
way, whilst it is at any time readily loosened by a few 
blows of the hammer on the small end. It will be 





* Von Waldegg, Atlas to Vol. 1, plate 14, Figs. 1 and 2, 





observed from the elevation that the key bears against 
both heads of the rail as well as against the web, and 
that as the jaw B overhangs slightly, the rail cannot 
possibly rise without first moving Te which it is 
prevented from doing by the jaws AA. So thoroughly 
is the rail thus secured that in the arrangement for 
Vignoles rails—as is seen from the perspective view Fig. 5 
nae two end jaws have plain vertical faces to resist 
lateral motion only, all tendency to rise being overcome 
by the central jaw with its key. This gives a better form 
for the moulder, and thus cheapens the casting mate- 
rially. In order to increase the elasticity of the road 
and prevent all noise, a square recess is cast at each en 
of the sleeper, as shown in Fig. 5, and loosely fitted with 
a block of creosoted hard wood, oak or elm, on which 
the rail, whether flat-bottomed or double-headed, takes 
its actual bearing. The arrangement for tying each pair of 
sleepers together, and so preserving width and uniformity 
of road, is simple, and appears sufficient. The tie isa 
simple bar of flat iron about 2in. by in., having a rectan- 
gular hole 1jin. by }in. punched at about 6in, from either 
end. This bar runs through openings D D, Fig. 3, made 
for the purpose in the bow] of the sleeper, and in doing so 
yasses across a recess formed in the top of the sleeper, and 
naving a curved bottom as shown in Fig. 5, The 
tie bar is adjusted so that its hole comes fair with 
this recess, and it is then secured by a key, consisting 
simply of a piece of 1jin. by ;;in. iron, of the right length 
just to lie wholly within the recess, and bent, hot, to a 
radius somewhat larger than that of the recess bottom. 
The effect of driving this key home through the tie bar 
is therefore to raise the latter a little, and jam it firmly 
against the top of the sleeper, whilst the rail when laid 
above forms an effectual lock, preventing the key from 
shifting in either direction except to a very small extent. 
In practice all these parts are supplied from the same 
mm and made with sufficiert accuracy to be perfectly 
interchangeable, and go together without any difficulty 
whatever. The laying or the repairing of the road, thus 
requires no tools except a hammer, and no skilled labour 
whatever, it being quite impossible for any of the parts 
to be mistaken or misplaced. ae 

The Livesey cast iron sleeper, as well as a similar 
form in wrought iron of which we shall speak hereafter, 
has been extensively used in various parts of the world. 
The Great Southern Railway of Buenos Ayres, a very 
flourishing line, has had its road laid for several years 
past with cast iron sleepers and steel rails, and the result 
is that their charges for repairs are almost nominal. 
Other lines which have used the system are the Oude and 
Rohilcund in India, the Cape railways, the railways of 
Mexico and Jamaica, and the Central Argentine pee 
By the kindness of Mr. Charles Douglas Fox, we are able 
to lay before our readers a copy of the specification for 
a supply of Livesey sleepers, tie bars and keys, lately 
ordered by him for the last-named railway, which is now 
laid through almost its entire length on this system. 

A, Sleepers.—The sleepers are to be of the form and dimensions 
shown on the accompanying tracing; the sleeper and key is to 
weigh 95lb. They are to clean castings, free from cracks, 
flaws, and all other defects. The mixture of metals for castin; 
will be left to the manufacturer’s judgment, but it must be oi 
such quality that a test bar 3ft. 6in. by 2in. by lin. placed edge- 
wise on ing 3ft. apart will acquire no permanent set whatever 
under a central load of 5 cwt., applied during a space of five 
minutes, and the same bar on the same bearings must not break 
under a less central load than 30 cwt., and the deflection before 
breaking must not be less than jin. Test bars are to be run 
from every melting, and tested in the Yemen of the inspector. 
No casting will be accepted which shall have been run from 
furnace from which test bars have been cast which fail under 
either of the above tests. Such of the sleepers as the inspector 
may daily select are to be tested with a falling weight of 33 cwt., 
in such a manner as may be directed. The candidate must pro- 
vide apparatus for testing the sleepers, as well as all necessary 
assistance and labour the engineer or his inspector may require 
for making the tests above directed. 

B, Cast Iron Keys.—The cast iron corrugated keys must be of 
the form and dimensions shown on the tracing, and the quality of 
the castings must be in every respect equal to that of the sleepers. 
Special care must be taken that the touching surfaces are smooth 
and even, and the corrugations regular and corresponding exactly 
with those in the key-jaw of the sleeper both in curve and pitch, 
so that they may drop into each other with a click when the key 
is driven in. When the key is driven home it should be in the 
centre of the key-jaw, and no key will be accepted which varies 
from that position more than to the extent of the corrugations 
either way. 

C, Wrought Iron Tie-bars and Cotters.—The wrought iron tie- 
bars and cotters are to be of the form and dimensions shown, 
they are to be made from some “‘ best t” description of iron, 
the brand of which is to be submitted to and approved by the 
engineer ; the said iron must be capable of standing a tensile 
stress of 20 tons per square inch of section without fracture. The 
ends of the tie-bars must be cut off square, and two slotted holes 
of the size and in the position shown must be oe at one 
operation in each of the bars for the reception of the cotters, or 
if the holes are punched separately a gauge provided with a 
nipple placed at the proper distance must be attached to the 
punching machine, and when the first hole has been punched it 
must be dropped on to the nipple while the second hole is being 
punched. The tie-bars are to be made to weigh 23} Ib. each. The 
cotters must be accurately curved as shown ; they must be made 
just to pass through a gauge provided for the purpose, and no 
cotter will be accepted which is found either to get too tight or 
too loose. ‘The cotters are to be made to weigh 14 lb. per pair. 
The tie-bars and cotters are to be heated to a proper temperature 
and dipped while hot into boiling linseed oil, or other preserva- 
tive compound to be approved by the engineer. Proper gauges 
must be provided by the contractor for testing the accuracy of 
form of the sleepers, especially those parts that receive the rail 
top. Gauges must also be provided for testing the accuracy of 
form of the tie-bars, cotters, and keys. The articles herein 
specified must not weigh more than the calculated weights given, 
and any variation above and below them if more than 1 per cent. 
will not be allowed, and any excess of weight beyond this limit 
will not be paid for. 


The above specification gives a clear idea of the design 
and workmanship of the Livesey sleeper, and of the 
accuracy desirable in its manufacture. With regard to 
the important question of cost, the sleepers cannot of 
course be produced at quite the same low rates as 
ordinary cast iron chairs ; but we have reason to believe 
that for a good order, even with the severe specification 
just given, there would be no difficulty in obtaining the 
sleepers complete with keys, tie bars, and cotters all 





ready for laying at an all-round price of about £4 15s, 
per ton. Now it will be seen that the sleeper and key 
are specified to weigh together 95 lb.; the tie bar, 23} 1b.; 
and the pair of cotters, 14 1b.; giving a total weight per 
set of say 215lb. As the sleepers are laid about 3ft. 9in, 
apart, centre to centre, this gives a weight per yard 
forward of 172lb., and a cost at the above figure of 
88 pence. It will, of course, be observed that we have 
left the rail out of consideration. We have done so 
because the design of the rail must in great measure be 
independent of the sleeper that is to carry it ; and also 
because the varieties of design are so numerous, that to 
introduce them into the question would complicate it 
beyond all possibility of comparison.* We shall there- 
fore refer the various systems of permanent way we 
have to consider as far as possible to the weight and cost 
of material ed yard forward exclusive of rails. Any 
subsidiary advantages as to the use of a cheaper form of 
rail, facility in laying, &c., we shall not omit to state in 
each case, but without undertaking to reduce them to a 
money value. Thus with regard to the Livesey sleeper, 
when used with Vignoles rails, it may be pointed out 
that the flange of the rail, bearing as it does on hard 
wood or iron, need not be so broad as where it rests on 
the soft fir of an ordinary sleeper ; and that the material 
thus saved may either be dispensed with altogether or 
transferred with advan to the head. Again, with a 
double-headed rail, resting on hard wood, the under 
surface will not be bruised so rapidly as when placed in 
an ordinary chair ; and a reversible rail may therefore 
be employed with more advantage. 

The Livesey sleeper may probably by considered to 
represent the furthest development to which the use of 
cast iron can be extended as a material for permanent 
way. Before leaving, however, this part of the subject 
it will be well to give briefly the opinions of various 
engineers as to cast iron sleepers in general, especially as 
these form a class by themselves, differing alike from 
timber and wrought iron sleepers in their mode of appli- 
cation. 

M. Kirsch, engineer of the Grand Central Railway of 
Belgium, has published two important articles on iron 
sleepers in the Revue Universelle des Mines for 1875 and 
1877. In the first of these he briefly discusses cast iron. 
especially as exemplified in the sleepers of Greave and 
Griffin, and brings against them the following objections: 
—(1) They require a very fine and dry ballast, such as 
sand; for if the ballast be large it is very difficult to 

ck it properly into the hollow of the sleeper, and if it 

at all moist and clayey it quickly forms, in combina- 
tion with the rain water and rust which collects within 
the sleeper, a hard, stony cake, which destroys all elas- 
ticity in the road. But dry sand ballast is, of course, of 
unfrequent occurrence, and where found it is very liable 
to be washed away and disturbed during heavy storms, 
(2) The bowls of the eleepers being thin, and buried only 
to a small depth, the ballast inside is very soon frozen 
during winter. (3) The bowls are very apt to be broken 
during the process of packing. (4) In wet weather, or 
under heavy traffic, the two opposite sleepers are apt to 
sink unequally, thus bringing the road out of level ina 
way very difficult to correct. (5) From their comparative 
lightness and inefficient hold on the ballast they are not 
strong — against lateral displacement of the rails, 
and generally render the road unstable. The conclusion 
is thence drawn that cast iron sleepers are only fitted for 
dry, tropical climates, where sand is the usual ballast, 


the | 2nd where, moreover, timber of any kind is subject to 


rapid decay. 

M. Couché, in the first volume—lately translated by 
Mr. Shoolbred—of his celebrated work on the “ Way and 
the Rolling Stock of Railways,” confirms on the whole 
this view of the case. He observes that the evil effects 
which have been attributed to iron sleepers in rapidly 
deteriorating both rails and rolling stock may be consi- 
dered ype by the experience with cast iron in 
India. The maintenance, however, is troublesome and 
expensive, especially where the sand ballast has to be 
guarded against the destructive effects of floods. But 
the main objection is to be found in the fact that the 
load, on any system of chair sleepers, except where the 
weight and cost would be excessive, is distributed over 
far too small an extent of ballast, and the road cannot 
therefore be given its proper stability. 

It cannot be questioned that these objections, especially 
the last, has much weight ; and to them no doubt is due 
the fact that cast iron sleepers have scarcely received even 
a trial on English railways. The latest attempt was when 
about a mile of road was so laid down near the Victoria 
Bridge in the early days of the London, Chatham, and 
Dover Railway ; but they were not found to answer expec- 
tation, and have for some time to exist. How far 
these objections are met and modified by Mr. Livesey’s im- 

rovements it is not easy to say. His tie bar, jammed 

ard against the top of the bowl by the action of 
the curved cotter, makes perhaps as firm a bond as can 
be devised between the two chairs, so long as its upper 
edge remains uninjured; but it can hardly match a hat 
continuous sleeper in its power of resisting unequal set- 
tlement of the road. The Eastern and American rail- 
ways, on which the system has proved successful, are of 
course under different conditions of traffic from the main 
lines of England; und it is not too much to say that for 
these latter cast iron sleepers are at the present time 
altogether “out of the running.” 

Much information on the merits and demerits of 
bowl sleepers, and on the question generally, is to be 
found in a paper read by Mr. E. Benedict before the 
Institution of Engineers in Scotland—“Transactions” 
1876-1877—and in the discussion thereon. Mr. Benedict 





* In the “‘ Roorkee Treatise on Civil 
— that ——_ the sot 1B0T for’ Hig 
mile, as against or creoso! 
for Indian wood. No details are given, but it may be this 
represents the cost of the slecpers, chairs, &c., exclusive both of rails 
and ae ; in which casea road of Livesey Seen at present prices 
= iron = probably not exeeed in cost one of European, if not of 
dian rs 


»” vol. ii., p. 828, it is 
was found to a 








a a dD i a 


» serious when once the sleeper has settled itself in the 


Sept, 12, 1879. 


THE ENGINEER. 


197 





———— 





—— 

d charge of iron sleepers in Bengal for some years, 
pow | prvtrraes them Goonies | Suited for Indian rail- 
ways, though not without difficulties of their own. He 
much prefers, however, the round bowls with wooden 
keys resembling the original Greave sleeper to the oval 
form with cast iron keys, as supplied by Mr. Livesey for 
the Oude and Rohilcund Railway. These latter are said 
to have shown themselves more liable to fracture at the 
root of the jaw; there appears, however, no inherent 
reason for this, and it was probably due to a too sudden 
alteration of dimensions — given at this point. The 
cast iron key was thought to have something to do with 
this result, as producing too rigid a connection, and 
wooden keys were to some extent substituted. The wood 
cushions are also objected to as being difficult to get at 
for renewals, and liable to rot from the water lodging in 
the recesses In which they lie. Again, the two bearings 
are credited with a tendency to make the bowls rock 
under the passing load; this, however, cannot be very 


ballast. ‘These various causes, combined with the 
weight of the sleeper and its unsuitability to kunkur or 
stone ballast, appear to have determined the Oude and 
Rohileund Company to substitute wrought iron for cast 
iron sleepers. : 

As to the round bowls themselves, which have been 
very extensively used in India, the variation of opinion 
is remarkable. Bowls are objected to as forming a more 
rigid road ; as not handy for renewals ; as liable to great 
damage if an engine gets off the line, and easily destroyed 
in case of war; as requiring great care in packing and 
lifting, and as being suitable to none except fine and dry 
ballast. Nevertheless, the general result of experience 
seems to point in their favour. On the Madras Railway 
no less than 800 miles are in use, ata cost of maintenance 
only one-third that of jungle wood, and under a fast and 
heavy traffic. On the Great Southern of India eighty-six 
miles are laid with around bowl sleeper, having a cushion 
of teak fitted between the jaws of the chair to carry the 
rail. The ballast is sand, which gives no trouble by 
washing out, and the number of breakages is ee 
cant. The Scinde, Punjaub, and Delhi Railway have 
used bowls for more than ten years with much success. 
The ballast here is a sandy loam—the ordinary soil of 
the country—mixed with a broken brick. With wooden 
sleepers the whole of the ballast was of brick, and the 
expense was thereby raised from 2950 rupees per mile to 
12,040—or 1s. 8d. per yard to 6s, 10d. Thus the iron 
road proved the cheaper of the two—34,000 rupees per 
mile against 37,000. Other Indian railways have the 
system in use, and especially the Eastern Bengal Railway, 
where Mr. Benedict adopted the bold plan of ballasting 
simply with the earth of the district—a sandy loam 
—the grass being allowed to grow everywhere, 
except close beside the a so as to preserve 
the surfaces from the wind. This system, with care 
in laying, draining, and maintenance, answered _per- 
fectly, and is of course extremely cheap. As will be 
seen, the question of cast iron sleepers in general is very 
much that of ballast. If brick or stone ballast be 
employed the iron sleepered wood costs more to lay than 
the timber sleepered, and when laid there is always 
danger of breakage from large stones getting under the 
bowl On the other hand, if earth can be used the 
saving in cost on the side of the iron road is so enormous 
as practically to decide the question. Since the length 
thus laid on the Eastern Bengal line appears to have 
been perfectly successful, it is much to be regretted that 
the inevitable friction which occurs in all Indian affairs 
has apparently — further experiment in this direc- 
tion altogether. e liability to breakage at first, and 
the danger of the road bed washing away, no doubt makes 
them less suitable for new lines than for replacing timber 
on old ones. Mr. Benedict recommends that they should 
first be introduced on sidings off the main line, where 
they would practically last for ever, then on main line 
sidings, and finally on the main line. The extra care 
required in first laying and maintenance he very truly 
regards as an advantage, since it is only by such care 
and watchfulness that any permanent way can be worked 
with efficiency and economy. 








MINERAL STATISTICS, 1878. 
No, IT. 

In a previous notice we recorded very fully the pro- 
duction of our mines in the year 1878, and the metals 
obtained, together with the values, and some general 
information bearing on some of the more important tin, 
copper, lead, zinc, and other mines. The consideration 
of iron ore production, pig iron manufacture, and the 
allied trades of iron and steel, will “now be referred to, 
and in a future notice our coal industries, prices, produc- 
tion, and distribution in the year 1878. 

Iron Ore.—Formerly the great source of supply was 
from the coal-fields, argillaceous carbonates of iron and 
black band, yielding from 30 to 40 per cent. of metallic 
Iron. In recent years, however, the carboniferous lime- 
stone has afforded rich hematites, containing from 50 
to 60 per cent., and even more, of metallic iron. The 
lias formation has also proved a vast storehouse, the 
lower division in Lincolnshire being extensively wrought 
while in the middle lias, or “ Marlstone,” another variety 
of ore is found. ~ one over large areas, and yielding 
argillaceous carbonates of iron, containing nearly 30 per 
cent. of metallic iron. In Northamptonshire a brown 
oolitic ore occurs, known as hydrated oxide of iron, and 
containing nearly 40 per cent. of metallic iron. The 

production of iron ore in the United Kingdom in 
1878 amounted to 15,726,370 tons, of the value of 
£5,609,507. Of this total 5,405,777 tons were obtained 
from collieries, and 10,320,593 tons from mines and 
workings not in the coal-measures, the value of the 
former being £2,702,808, and. of the latter £2,906,618. 
The total production in 1877 was 16,692,802 tons, and 
the value £6,746,668—showing a falling off in 1878 of 


duced iron ore in the following quantities in the year 
1878 :—Of the hematite my omen 984,782 tons ; 
Cumberland, 1,357,887 tons; Gloucestershire, 74,761 tons. 
Of the hydrated oxide of iron, Lincolnshire, 683,865 
tons; Northamptonshire, 1,189,443 tons ; Wiltshire, 
84,756 tons; the Weardale Mines, 35,619 tons of spathose 
and siliceous hematites, and the Brendon Hills, in 
Somersetshire 43,115 tons. ‘The hematite and aluminous 
ores of [reland producing 156,834 tons. The distribution 
of iron ore is very considerable—the Midland Railway 
carried from Northamptonshire 898,384 tons in 1878 ; the 
Manchester, Sheffield, and Lincolnshire Railway from 
the last-named county, 298,488 tons; the Furness Rail- 
way from, and to various places in Lancashire, 854,124 
tons, and of Cumberland ore 946,782 tons. The White- 
haven, Cleator, and Egremont Railway, of Lancashire 
and Cumberland ore, 1,052,001 tons ; while the North- 
Eastern Railway and its numerous branches carried and 
distributed no less than 4,999,448 tons of iron, prin- 
cipally the production of the North Riding of Yorkshire, 
or Cleveland district. ‘The hematite ores vary from 10s. 
to 14s. per ton, the hydrated oxides and argillaceous car- 
bonates from 2s. 6d. to 3s. 6d. per ton, while theironstone, 
clay, and black bands of the coal measures, give an 
average value of about 10s. per ton. 

Pig Tron Manufacture.—Notwithstanding the general 
depression prevailing throughout the year 1878, the pro- 
duction of pig iron has not materially declined ; prices, 
however, have been very low and unremunerative, causing 
ironmasters much anxiety. There are upwards of 250 
works in Great Britain where pig iron is produced ; of 
these 171 were in operation in 1878, the total number of 
blast furnaces more or less active being 498, compared 
with 541 in the previous year. Of these in 1878, some 
344 were in England, 60 in North and South Wales, and 
94 in Scotland, producing 6,381,051 tons of pig iron, in 
the manufacture of which 14,112,305 tons of coal were 
employed. In the previous year the returns were 
6,608,664 tons of pig iron, and 15,342,445 tons of coal 
used in its manufacture. In the annexed summary 
appears the details showing the number of furnaces 
and the make of each district, together with the quantity. 
of coal used, and the average quantity of coal used in 
each district per ton of pig iron made :— 
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Generally coke is employed in the furnace, except in a 
few districts, its inc hardness enabling it to offer 
greater resistance to the blast ; the average yield of coal 
when converted into coke does not exceed 60 per cent., 
except the coals of the Great Northern coalfield, which 
yields nearly three-fourths of its weight when coked. 
An examination of the above table shows that the average 
coal used in Great Britain, omitting fractions, did not 
exceed 443 cwt. for each ton of pig iron made in 1878. 
In some districts it will be observed a greater quantity is 
employed, especially in those districts in which cold 
blast is used, as in the West Riding of Yorkshire, where 
56 cwt. is the ave and in Scotland, where raw coal 
is chiefly employed, though not to such an extent as 
formerly, 49} cwt. is the average, while in Lancashire 
and Cumberland, where Durham coke is chiefly used, the 
ave does not exceed 34 and 374 cwt. of coal to each 
ton of iron made. 

Iron Ore Employed.—-As previously stated, the total 
— of iron ore raised from the mines in the United 

ingdom in 1878 was 15,726,370 tons. The foreign ores 
imported amounted to 1,173,411 tons, the annexed 
abstract showing the countries supplying the ores and 
the respective values of the same, will give some idea of 
their rich character :— 
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966,432 tons, Some of the more important districts pro- 


Total ws. coo ooo UjLZB AIL ae vce ove 1,162,851 


Another source of supply is found in the “ purple ores” 
obtained from pyrites imported, which in 1878 amounted 
to 400,000 tons. All these ores give an agregate total of 
17,299,781 tons returned as one in the ironworks in 
Great Britain. The average prices of the several varieties 
of pig iron show a falling off in 1878 as compared with 
1877. Cleveland pig quoted in January at 44s. 6d., fell 
to 38s. 9d. in December, the average price throughout the 
year not exceeding 44s. 3d. per ton. West Cumberland 
Bessemer pig gave an average of 603., falling from 67s. 6d. 
in January to 55s. in December. Scotch pig iron, in the 
same way, gave an average in 1878 of 48s. 5d. per ton, 
from 51s. in January to 43s. 3d. in December, the average 
price in 1877 being 54s. 4d. compared with 58s. 6d. in 
i876. The a of iron and steel as shown by the 
Board of Trade Returns, exhibit a falling off in 1878. 
The total quantities being 2,299,223 tons, of the value 
of £18,393,974, compared with 2,346,370 tons valued at 
£20,113,915 in the previous year. 

Malleable Ironworks.—Mills and Forges.—The total 
number of these works making returns in 1878 numbered 
232, possessing 5125 puddling furnaces, and 830 rolling 
mills. Turning to.the pages of report of the British Iron 
Trade Association for 1878, we have the production of 
the more important districts. Cleveland, for example 
appears with a production of 410,000 tons of finished 
iron, exceeding the make of the previous year by 5000 
tons. Scotland produces 195,000 tons, iueet with 
218,000 in 1877; in both Wales and Staffordshire the 
make was below that of 1877. Prices of finished iron in 
1878 have greatly receded ; towards the end of the year 
rails were quoted at £5 2s. 1d. ; plates, £6 2s. 6d. ; bai 
£5 18s. 6d.; angles, £5 Qs. 74. In the North o 
England at the same period in the previous year prices 
ranged as follows :—Rails, £5 15s. 3d.; plates, £6 15s. 8d.; 
bars, £6 11s. 6d. ; and angles, £6 2s. 9d. 


Steel Manufacture.—The returns obtained in reference 
to the industry in 1878 are more complete than those of 
any previous year. In the report of the British Iron 
Trade Association, previously mentioned, it is stated that: 
—“ In reference to the application made on behalf of the 
Association, returns of the quantities of steel manufac- 
tured, and the number of Bessemer converters at work 
in 1878, have been obtained from every firm producing 
steel of this description in the United Kingdom, so that 
for the first time in the history of the Bessemer steel 
trade, returns on which absolute dependence can be 

laced are herewith published under the auspices of the 

ritish Iron Trade Association.” The total production of 
Bessemer steel in 1878 amounted to 807,527 tons, com- 
pared with 750,000 tons in the previous year, and 
700,000 tons in 1876, while six years previously, in 1870 
the Bessemer steel produced in the United Kingdom did 
not exceed 215,000 tons. The steel produced in 1878, 
namely, 807,527 tons of steel ingots, yielded 633,733 tons 
of steel rails, being nearly 100,000 tons more than the 
production of 1877. Relatively to the extent of plant 
employed, the largest production obtained during the 
year 1878 was that of 88,000 tons of steel ingots and 
55,000 tons of rails from four converters. Another com- 
pany, following closely, with four converters produced 
85,306 tons of ingots. It is estimated that each Bessemer 
converter and its accessories on the average is equivalent 
to £20,000 of capital. Thus the forty-four converters idle 
in 1878 would represent an unproductive capital in the 
Bessemer steel trade of no less than £880,000 in the past 
year. The prices of Bessemer steel rails in 1878 present 
some notable features. In December, 1877, the average 
price of steel rails per ton at works was quoted at 
£6 7s. 6d., but 1878 has witnessed a remarkable decline, 
the prices for the latter half of the year—from June to 
December—not exceeding £5 7s. 6d. per ton. Five years 
since—in 1873—the corresponding prices were £15 5s. 
and £15 10s. per ton. 

Siemens-Martin Steel—The works in which open- 
hearth steel is manufactured are increasing in number 
and copay of production. The production in 1878 
reached 174,000 tons, compared with 137,000 tons in 
1877, the production in 1873 not exceeding 77,500 tons. 


Tin-plate Manufacture.—The total production in 1878 
did not exceed 4,058,000 boxes, compared with 4,349,750 
boxes in the previous year. The number of works 
engaged in this branch of the iron trade is seventy-five, 
with an aggregate of 264 mills built, of which number 
221 were more or less in uperation in 1878. Of these 
works, forty-three are situated in South Wales, ten in 
Staffordshire and Worcestershire, nineteen in Monmouth 
and Gloucestershire, one in Flintshire, one in Cumberland, 
and another in Scotland, at Coatbridge, near Glasgow. 
The exports of tin-plates in 1878 amounted to 2,837,776 
boxes, compared with 2,819,098 boxes in the previous 
year, while the exports in 1872 did not exceed 2,083,451 
boxes. The great bulk of the exports were forwarded to 
the United States of America, where 1,931,128 boxes 
were received in 1878, compared with 1,943,444 boxes in 
the previous year. Holland, Germany, and Belgium 
received 149,640 boxes ; Italy and the ports of the Medi- 
terranean, 141,691 boxes ; the northern ports of Norway 
and Sweden, 103,000 boxes; and Australia and New 
Zealand, 63,578 boxes. 








Rattway In ToHIKIsLar.—A correspondent of the Moscow News 
writes from Tchikislar that a small military railway had been 
duly constructed there, but that the locomotives sent out could 
not be brought ashore by reason of the gradually deepening 
beach, and were useless. 


Liverpoo. Enerngerine Socrery.—The first meeting of this 
society after the summer recess took place on Wednesday even- 
ing, 10th inst., at the Royal Institution, Colquhitt-street, Mr. 
Morgan E. Teatman, M.A., in the chair. A paper was read b 
Mr. E. C. V. Petherick ‘‘On Pumps and Pumping Gear,” whic’ 
was extensively illustrated by a series of diagrams. The author 
described the various classes of pumps, their construction and 
maintenance, and the necessary qualifications of pump valves for 
various purposes, their design and arrangement; also the air 





vessels, stand pi rods, and other necessary for pumping, 
whether from ee or for town — " 
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HEAVING-UP SLIP, NORTHAM IRONWORKS, SOUTHAMPTON. 


MESSRS. DAY, SUMMERS AND CO., SOUTHAMPTON, ENGINEERS. 
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Tue frequent necessity of examining the bottoms of iron 
vessels for the purposes of scraping, painting, or repairing, 
and of steam vessels for obtaining access to the propeller, 
stern tube, and sea cocks, have tended considerably of late 
years to increase the demand for heaving up slips. The 
Board of Trade has also added to this demand by requiring 
that every steam passenger vessel shall be surveyed in hull 
and machinery at intervals of not less than twelve months. 
We illustrate this week a new arrangement of machinery for 
hauling up vessels, which has been successfully at work for 
the past six months in the new heaving-up slip of Messrs. 
Day, Summers, and Co., of Northam Ironworks, Southampton. 
In the three views the same letters refer to the same 
objects, and B shows a general elevation of the cradle 
with a vessel on same in the act of being hauled up. 
A is a flexible steel wire hawser, which is coiled on the 
drum C, and this drum is large enough to carry the 
whole length of the wire hawser without a second coil. 
To prevent any bruising of the strands of the steel wire 
against the iron drum, the surface of the latter is covered 
with hard rope, which is tightly strained on the drum. This 
protection is found to answer very well, and although fifteen 
vessels have been hauled up in the six months the slip has 
been at work, no rubbing or abrasion of the steel wire can be 
detected. 

The spur-wheel E, bolted to the drum C, is worked by 
the pinion F, which can slide in or out of gear with E, and 
allow the small drum H to work independently of the drum 
C. The small drum H is used for hauling up the empty cradle 
in a rapid manner, and for unwinding the steel hawser off the 
large drum. This is effected at low water, by throwing the 

inion F out of gear with E, and by taking round the barrel 
two or three turns with a light chain, one end of which 
passes round a pulley at the lower end of the slipway, and is 
then brought back and made fast to the end of the wire hawser. 
When, therefore, the drum H is set in motion thé light chain 
pulls the wire hawser off its drum, and hauls it down to the 
cradle, where it is made fast to the pennants ready to haul up 
a vessel when the tide rises. The steam engines I have link 
motion, and work through a worm running in a bath of soap 
and water, and gearing into a worm-wheel bolted to the drum 
H. J isan ordinary tubular boiler. KK are small surging 
barrels for any hauling or lifting that may be required near 
theslip. The galvanised steel wire hawser employed by Messrs. 
Day and Summers was manufactured by Messrs. Bullivant. It 
is Yin. circumference, 420ft. long, and coils round the rope on 
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its drum, which is 5ft. 2in. diameter, with the same noiseless 
pliancy as if it were made of hemp instead of steel. As there 
is no “fleeting” in this mode of hauling up vessels, the work 
is done very rapidly, and a large casa can be hauled up in 
forty-five minutes after she is blocked on the cradle. Very 
few workmen are required, for the same reason, viz., the 
absence of fleeting, and the expense of hauling up is there- 
fore materially decreased. By greasing the steel hawser every 
time it is used, all corrosion is prevented, and Messrs. Day, 
Summers, and Co., expect to make theirs last for many years. 








MACKENZIE'’S SCREW PROPELLER ASSISTANT. | 


SEVERAL different forms of rings and tubes have been 
applied in different positions with relation to the screw 


\F 


bth itis ti 


propeller of vessels, for the purpose of preventing the circular 


and radial motion of water from the screw; and Mr. Mackenzie, 
of Central-buildings, Sto ktox-on-Tees, has recently attached 


aring and + ed to the stern frame, just to the rear of thescrew 
ropeller of a small vessel, as shown by the accompanying cuts. 
t is acknowledged that some power is lost in hauling the ring 
and spokes through the water, but it is claimed that a con- 
siderable gain in speed from the same power is obtained 
through the prevention of the centrifugal motion of the water. 


PART 
SAR ELEVATION 




















| The ‘‘Assistant” has been fitted uponasteam yacht with success, 
| and it is now being fitted to an ocean-going steamer, the Blyth, 
| by Messrs. Smillie and Smith, Tyne Dock, and a considerable 
| improvement in speed is expected. The illustrations show 
| clearly the arr t and method of fixing the apparatus. 
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Tue Sanrrary State or Dusiin.—The Government have 
issued a commission upon the sanitary state of Dublin, consisting 
—, Rawlinson and Dr. McCabe, of the Local Government 
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VERTICAL ACTION STEAM DREDGER. 
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ON THE CONSTRUCTION AND WORKING OF | 
Pee eon STEAM-DREDGER IN | 


1A.* 
By Mr. R. B. Buckrey. 


Tue dredger which this paper proposes to describe is one recently 
constructed by Mr. Charles Fouracres, engineer in the service of 
the Government of Bengal. The dredger was first put into 
regular work in the Patna Canal in Bengal under the direction of 
the author, who from time to time personally inspected the work- 
ing of the machine, and verified the observations on which the 
facts given in this paper are based. Another dredger on the same 
principle is also working in the Arrah Canal in Shahabad, and one 
or two more are in course of construction, one for the Midnapore 
Canal near Calcutta, for the purpose of clearing out the silt which 
annually blocks the heads of most Indian canals. 

5 yption.—The general arrangement of the dredger, as it has 
hitherto been made, is shown in Fig. 5. The peculiarity consists 
in the machinery, and in the arrangement of the which are | 

ere seen suspended from the head of the jib. The arrangement 
for working this machinery by means of a portable engine, crab- 
winch, and crane, as shown, is somewhat primitive, and would 
not of course be adhered to in large dredges; this arrangement 
was adopted simply b those ines were the best means 
available, in the canal workshops, for fitting up the dredyger. 
engine used was one of 6-horse power nominal; it drove 
the 14 ton crab-winch direct by two straps, one of which was 
and one straight ; so that the man at the 

winch was able, with great facility, to wind up or 
unwind the chain, which was attached at one end to the drum of 
the winch, and at the other to the dredging apparatus. Six mud 
Punts, with flush decks and removable sides, accompanied the 
redger. Each punt was capable of foray ae. only about eighteen 
yards of material. It was found that these six punts were just 
sufficient to keep the dredger in full work when the lead did not 
exceed three-quarters of a mile. All the mud was discharged 
from the punts into the river by labourers throwing it overboard ; 
erial in each punt being levelled off and measured before 
iy was disch: e crane, to which the dredging scoops were 
ung, was made to revolve on its vertical axis by a horizontal 
rack, which could be put into gear with a pinion on the outer 
extremity of the main shaft of the winch, by means of a pedal. 
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This pedal the man driving the winch pressed with his foot when- 
ever he wished to cause the dredging bucket to revolve, whether in 


order to come over the mud punt and deposit its load, or | 


to return to the centre of the dredger. his arrangement, 
by which three machines—the engine, the winch, and the 
crane—were made to do the work of raising and lowering the 
dredging scoops, was rather an expensive one, as each machine 
seated an attendant: whereas had a steam crane, with rapid 
reversing and revolving fry been available, one man might have 
done the work of three. The dredging apparatus, shown in Figs. 1 
2, 3, and 4. page consists of two segmental scoops M, hinged 
on a cross-head which is poy Spey te on to a wrought iron spear 
L; this latter being attached by a key to a light wooden spear C. 
The scoops, when closed, form a bucket of the form of about half 
acylinder. Twometal collars, Fig. 11, W and X, slide freely onthe 
iron and wooJen spears respectively; the upper one is connected to 
the scoops by the light iron rods Y, Y, and the lower one by two 
chains P, P. One end of each of these chains is connected to the 
lower collar, and the other, after passing through one of tke 
sheaves, Q, Q, is attached to the end of one of the semicircular 
angle irons O, O; the chain on the right hand of the spear being 
attached to the angle iron which is rivetted to the right scoop, 
and the chain on the left hand of the spear to the angle 
iron which is rivetted to the left scoop. ese chains then 
cross each other, as it were, around the sheaves QQ; and since 
the semicircular angle irons also cross one another at the same 
point, the chains, when placed in tension, tend to close the scoops 
upon one another into oe shown in Figs. 2and 3. The 
angle iron which is rivetted to the one scoop wraps itself round 
the other scoop, when the bucket is opened into the position 
shown in Figs. 1 and 4. Both of these angle irons are carefully 
chipped and filed to a segment of a true circle on their upper 
edges ; these edges bear against two friction rollers which revolve 
on the same pin which carries the sheaves Q, and which tend to 
oo, the angle irons in their proper shape. The a collar 

has a sheave within it around which the main lifting chain B 
is rove. When working in soft soil, the chain B is attached 
directly to the collar W; but in hard soil power is gained by 
passing the chain through the sheave, and fastening the end of it 
to the spear, as shown in Figs. 3 and 4. This main chain is 
worked over the head of the crane, as shown in Figs. 1 and 2. 
Stops R and 8 are provided to prevent the scoops over-running 
themselves, and thus getting jammed. Ore of the main features 
of the dredger is the float catch T; this catch is hinged to the 


| top of one of the scoops, and when the scoops are open, as in 
| Figs. 1 and 4, it hooks on to a lug on the top of the other scoop. 
It thus ties the two scoops together at the top, and prevents 
them from closing as long as the catch remains in that position. 
The hooks H, which are attached to the jib head, are so counter- 
balanced by the weight K that they fall forward into the position 
shown in Figs. 1 and 2, when the rope attached to them is slack. 
These hooks have at their lower extremities sloping faces, such 
that when the clutch collar X rises up to them, the projecting 
arms of this collar push back the hooks, and rise past them ; when 
the arms are above the hooks, the latter fall forward and sup- 
port the arms, so as to prevent the collar from re- 
turning. When in this position the main lifting chain 
may lowered, and the whole dredging apparatus re- 
mains hanging to the jib head on the hooks H. The 
entire weight being thus thrown on the collar X, which is 
attached to the scoops by the rods Y, the scoops are drawn open 
into the position shown in Fig. 1. The lever G is centred on the 
jib head, and has attached to it a lug or cam, which bears on a 
very shallow rack fixed to the spear C; on pulling the rope 
attached to the lever, this cam jams the spear in the guide E so 
that it cannot rise. N N are stiffening bars, and V V are leather 
valves, which allow water to escape if the bucket is not filled 
with mud, but which are closed by and retain any solid matter 
the scoops may cut into. The action of the dredge is as follows :— 
The main lifting chain B is attached to a winding engine, or to a 
crab winch worked by a portable engine, 0: to any machine 
such that the man who regulates the machinery can wind up 
the chain, or unwind it, or hold it station at any 
moment he pleases. The dredge is first lowered into the 
water in the ition shown in Fig. 1, by unwinding -the 
main chain. hile it is being lowered this chain is of course 
tight, as it bears the entire weight of all the movable parts 
of the dredger. The strain on the main chain tends to draw 
the travelling collar W upwards on the spear L ; this tightens 
the closing chains P, P, the strain on which, acting on the semi- 
circular angle irons O, O, tends to close the scoops of the bucket. 
The catch i however, holds the two scoops together at the top, 
and prevents them from closing. In this manner the bucket 
descends, the wooden spear C sliding freely down in the guides 
D and E. When the bucket reaches the bottom, which it gene- 
rally does with somewhat of a blow if the engine be run quickly, 





the scoops rest on the surface of the mud; they open slightly, 
and the strain is taken off the catch T, which immediately rises 
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out of gear by means of the floatation of the ball attached to it ; 
thus the scoops are released and free to close. The stops S pre- 
vent the scoops from opening more than is just sufficient to release 
the catch T. Immediately the scoops reach the bottom, the 
attendant reverses the machinery and winds up the main lifting 
chain ; at the same moment the lever G is pulled over by the 
rope attached to it and jams the spear tightly in the guide E. 
As the main lifting chain ascends, it draws the collar W upwards 
on the spear L, and the collar draws up the chain P, which causes 
the semicire angle-iron O to press the scoops M into the 
material on which they were resting. The spear is meanwhile 
held fast in the jib head by the lever and cannot rise; thus the 
scoops are compelled to bite into the soil. But if any very hard 
matter is met with, the pressure on the spear causes the cam to 
jump out of the shallow rack, and no damage is done. As soon 
as the bucket is closed, which can be easily known by watching 
the poles to which the collar X descends on the spear, the lever 
is released, and the whole apparatus rises to the surface by the 
continued action of the main lifting chain. When the bucket 
rises to the surface of the water, the crane A is revolved until the 
bucket hangs over the mud punt, which is alongside the 
dredger. As the clutch collar X rises the projecting arms push 
back the hooks, which immediately afterwards fall back into 
position underneath the arms. soon as the attendant 
sees that the hooks have thus caught the arms of the collar, 
he reverses the winding of the chain; the rods Y then take the 
whole weight of the apparatus, the spear and heavier parts 
descend, and the scoops M are pulled open, partly by the weight of 
the material they themselves contain, and partly by the weight of 
the descending parts, the whole of which presses upon the cross- 
head of the spear L, and thus tends to open the scoops. When 
the scoops are wide open the stops R bear on the spear L, and the 
catch T falls automatically into position, catching the other scoop. 

e dredger is now ready for another bite. The slack of the 
main lifting chain is taken up, and the weight of the apparatus 
is taken off the hooks H sufficiently to enable them to clear the 
arms of the clutch collar. The hooks are then drawn back, the 
crane revolved, and the apparatus run down to the bottom again 
as before. The engine—or winch worked by the engine—has to 
be reversed three times during each lift. Firstly, after lifting 
the clutch collar from the hooks, it has to be reversed to lower 
the bucket ; secondly, when the bucket reaches the bottom, it 
has to be reversed to lift it ; and thirdly, when the bucket is over 
the mud punt it has to be rev to empty it. In the dredgers 
which have already been constructed, the necessarily rapid 
reversal of the motion of the main chain has been effected by 
sliding forks on the crab, which move direct and crossed straps 
alternately on to the tight pulley. It requires some practice to 
work the ger quickly, but an intelligent labourer soon learns 
to do thework. Figs. 8,9, and10 show a modification of the dredg- 
ing ous which is applicable for cutting very soft silt or light 
sand. Similar parts are marked with the same letters as appl 
to the previous description. In this arrangement the spear is 
dispensed with, and the sliding collar X works on the lifting 
chain itself. The working of this arrangement is almost exactly 
similar to that of the one already described. 

Results of Working.—The dredger has been at work for about 
eight months at the head of the Patna Canal. The canal at this 
— has 180ft. base, 7ft. general depth, and side slopes 14 to 1. 

ere were 40,740 cubic yards of silt, Sa sand and partly 
black alluvial deposit, in the first half mile of this canal. In 
places there was as much as 4ft. of silt, but in others only 1}ft. 
or 2ft. The dredger, of course, worked to the greatest advantage 
in the deepest silt, as less manipulation of the boat itself was 
necessary. The depth to which the silt was dredged below the 
surface varied from 3ft. to 7ft. The dredger tried was an iron 
one of the following dimensions :—Length, 50ft.; breadth, 15ft.; 
depth, 4ft.; maximum draught of water, lft. 9in.; nominal 
horse-power, 6; capacity of bucket, 16 cubic feet; greatest 
depth to which dredger was designed to cut, 8ft. The —— 
was first started with the regulating apparatus designed by 
Mr. Fouracres. The dredger was secured in position, as shown in 
Fig. 7, by a T-strut, the base of which was fastened to the bank 
by twopins. The further end of the strut was fitted with an 
eye, which worked on a pin attached to the stern of the dredger 
at A. This strut fixed the point A, and the dredger was only 
able to revolve about that point as a centre. To the other end of 
the dreager a piece of quartering was attached, working at B on 
another pivot similar to the one at A. This quartering was of 
sufficient length to allow the bow of the dredger to be moved a 
few feet beyond the centre of the canal. The quartering was 
marked into divisions of 4ft. each, which was the width of the 
bite of the bucket. After the bucket had taken its first bite the 
boat was shoved off the distance of one of these divisions of 4ft. 
by men on the bank working a small twofold tackle. Thus, each 
time the bucket was lifted, the dredger was moved out the dis- 
tance of 4ft., and the bow of the dredger was compelled to work 
in the are of a circle. If it was found that one bite of the scoops 
was not sufficient to clear out the canal to,the requisite depth, two 
or three bites were taken at the same spot, or the dredger was run 
a second or third time over the same arc. When it was necessary 
to move the dredger forward to work on a new arc, the T-strut 
at A was shifted about 2ft. 6in. along the bank, that being the 
width of the bucket used; and the dredger was thus set to cut 
another arc parallel to the last. This arrangement, though an 
excellent one when working near a bank, or in a narrow canal 
where there is much traffic, was not found suitable for dredging a 
channel of 50ft. width down the centre of the canal, which was 
the work required to be done. Indeed it seems doubtful whether 
a well-arranged system of anchors would not always be more con- 
venient for working this dredger. The arrangement shown in 
Fig. 8a was therefore adopted. A small gipsy winch A was fitted 
on two uprights at the edge of the dredger. A small capstan 
would have been more suitable, since the regulating chain 
B would not have jammed on a capstan as it did sometimes 
on the winch. By turning the winch A, it was easy to 
regulate the movements of the dredger, causing it to oscillate 
in the are C D. Two anchors, attached by -inch chains 
to a bollard: on the stern of the dredger, kept the point E 
very nearly stationary: the action of the current tending of 
course to keep the anchor-chains tight. Occasionally, as the 
stream varied, the dredger would perhaps float slightly out of its 
proper course, in which case the bucket might come up very 
nearly empty; but this did not occur very frequently. When 
the ger had worked up to the point D, the nce chains 
were slackened and the dredger moved forward about 2ft. 6in., 
the width of the bucket. The man regulating the dredger then 
reversed the winding on the winch A, and gradually brought the 
dredger back to the point C, and soon continually. Occasionally, 
when the anchor chains became long and the dredger was perhaps 
somewhat — off her course by the action of the current, or 
when the anchor chains had been slackened by more than the 
om ors amount, a ridge of silt would be left, which the dredger 
ad to be brought back to cut; but, generally speaking, the 
channel was cut very cleanly. Some difficulty was at first dew 
in managing the mud punt in the stream; the silt generally came 
up so hard and dry that it would not spread itself over the deck, 
and it was necessary to move the punt frequently, so that the silt 
might be uniformly deposited. An arrangement of hooks on the 
punts and small bollards on the dredger was therefore 
adopted. Py this the labourers were able to draw the punt by 
hand into any required position, and fasten it to the bollards on 
the dredger by small pieces of rope. ‘Two pairs of bullocks 
towed the full punts to the river, and brought back the empty 


ones. ‘The silt dredged varied from pure sand to soft black mud; 
the heavier purticles—i.ec., the sand—were of course deposited near 
the head sluice, and the silt gradually became less and less sandy, 
and move 21.d more muddy, the further the dredzer worked from 
the sluiccs. Cre of the greatest advaitages of this dredger is 


that it brings up the silt quite hard anddry. The greater portion 


of the silt excavated could have been at once carried on coolies’ 
heads in baskets if necessary. It is also remarkable how little 
the dredger stirs up the mud when working; it works most 
cleanly, taking its proper bite without disturbing the silt near it, | 
and in this respect is much superior to other dredgers, which | 
often plough up the silt into a thin slush as they lift it. The | 
leather valves on the scoops acted capitally ; whenever the bucket 
came up partly empty, most of the surplus water had fallen out 
into the canal, before the bucket was turned over the mud punt. 
It was noticed that in pure sand the scoops frequently failed to 
cut properly, and that the bucket came up only half full. This 
was due to the fact that at first the shallow rack arrangement, 
which has been described, had not been fitted on the dredger, but 
the lever G only pressed upon the spear by a simple cam. The | 
consequence of this was that when cutting into a sand, which 

is, of course, much harder than silt, the spear s iD up in the 

guides, and the bucket did not get its full bite ; the shallow rack | 
arrangement, however, cured this defect. When the dredger is | 
used for cutting into very hard soil Mr, Fouracres proposes to | 
make the scoops of somewhat greater radius, but forming only 

one-sixth or one-eighth of a cylinder instead of a egies as they | 
do at present; he also proposes to fix steel to the edge of the | 
bucket, so as to catch the ground more readily. ‘The effect | 
of this arrangement would be that the scoops would drag 

more along the ground, and not cut into it so deeply as they 

do at present. It will be manifest that this dredger possesses 

considerable advantages when working where there are waves or 

aswell. For when the scoops are resting on the bed of the river | 
or harbour to be dredged, they will cut into any soft soil without 

jamming, as the buckets of an ordinary dredger are apt to do. 





the tide falls; for the work done and friction on the parts is 
directly proportional to the height of lift. ‘The dredger will work 
to advantage as long as it will float. During the first ten weeks 
of the working of the dredger in the Patna Canal, an accurate 
account was kept, showing the engine-hours, number of buckets 
lifted, &c. &c. This account is tabulated in Table I. After 
these ten weeks only sufficient information was taken to give the 
cost per yard excavated, In Table I. the cost of repairs is not 
given, partly because the accounts were not ready at the time the 
table was made out, and partly because the dredger was quite 
new, and needed, of course, but little repair during the first ten 
weeks it was at work. The results of the ten weeks’ trial give ; 
—Maximum quantity excavated a day of nine and a-half hours, 
172 cubic yards ; average quantity per day of eight and three-quarter 
hours, 137 cubic yards; maximum quantity per nominal horse. 
xd per hour, 3°82 yards; average quantity per nominal 
orse-power per hour, 3°51 yards; average number of buckets 
lifted per engine-hour, 454; average quantity lifted each 
lift (full bucket being 16 cubic feet), i'3 cubic feet. The 
amount lifted per bucket is disappointing ; for, when working in 
soft soil, or in a mixture of light marl and sand, the bucket 
frequently came up containing 18 or 20 cubic feet, the material 
being heaped up above the crosshead. ‘The comparatively small 
average per bucket must be attributed partly to the want of the 
rack arrangement which has since been introduced, and partly to 
the fact that, when cutting only a shallow layer of silt, it is not 
ssible always to fill the bucket, as the material is not there to 

ll it. It will be seen that though the lead increased, the cost of 
discharging it decreased during the ten weeks; this was due to 
improvements in the discharging arrangements. It is not easy to 


TaBLe I,—Fouracres’ Dredger.—Abstract of Weekly Averages and Totals of Working. 


















































































































































B.—Single scoop steam er, 50ft. long, 13ft. beam, 63ft. draught. 
Scoop working on a vertically oscilla’ . arm, 
C.—Ladder and bucket steam dredger, 120ft, long, 18ft. beam, 6ft. draught. 


the jetties. The lead of the ig hopper barges was short. 
F.—Fouracres’ steam dredger, with single vertical-acting bucket, 50ft. 


| 1878. Week ending Saturday 1879. 
>) a — 
| Items. | | | | Total. | Average 
5 | Nov. 2. | Nov. 9. Nov. 16.|Nov. 23. Nov. 80.) Dec. 7. Dec. 14. Dec. 21. Dec. 28.) Jan. 4. 
=| | | 
| Quantity lifted by bucket each time, } 
| cub. ft. os 2 she ae on SOO 12°4 12°2 12°0 11's 11°2 11°6 11°9 11°s8 | 14 118°3 11°8 
| No. of bucketfuls per hour, do. .. ..| 42°5 40°1 42°1 | 47°6 47°7 | 49°0 _ 44-4) 50°5 | — 363°9 45°5 
Daily time of dredger working, h. min.| 5 31 6 36 627 | 639 620 | 7 27 — | 651 6 53 -- 52 34 6 34 
Daily time of men employed, do... .. — 917 832 | 758 8 33 9 6 _ 8 54 8 25 _ 60 45 8 40 
g Daily quantity excavated, cub. ft. -.| 3210 3135 | 3604 3762 3625 | 4172 3839 3622 3991 3953 36,913 3691 
2) Time of loading each puntful, min. .. 51 58 | 53 | 49 cs | 6 | — | 8 | 4 - 408 51 
2) No. of bucketfuls in punt, do +. ou Sae 86°1 $71 | 39°4 39°6 | 41°3 | 39°6 | 40°5 | 41°1 | 40°6 304°6 30°4 
| Quantity in loaded punt, cub. ft... . 467 426 454 | 465 468 | 406 475 | 483 | 486 | 483 4073 467 
>| Lead of punt, feet .. .. .. .. «| 1200 | 1300 | 1400 } 1500 1600 | 1800 1900 | 2000 | 2100 2200 
| Cost per 1000 cub. ft.* | | 
z Dredging and delivering into punt, | | | | 
Ea MB. co of eo cd Seco ohh CCL ORDAWNISSILTSE SES SLeyaegriyei~e wi eam é Si 6 
Leading punts and discharging into | | 
Yiver, dO... .. «2 os of of ef 1 O 21 2 0 013 11/013 901410012 0014 1012 1012 20 3 810 01310 
eee | | oe Nid 
, {fr.ap. .. .2 48211 3280262260135 835728312282 O 3214 82 4 8 
Total per 1000 cub fi Vggd. 3. JO 4 7/05 505 004904804004 804 504404 0 2 50 47 
| Weekly quantity excavated, cub. ft. 22,474 | 15,677 | 18,022 | 22,572 21,752 | 25,033 | 19,194 | 21,732 | 19,956 | 23,720 | 210,182 | 21,013 
-| Weekly expenditure * | } | | | 
| Dredging and delivering into punt, 
>) F.@. DP. .. ce oe oe oe oe «8812 12411 929 7 93410 330 6 630101128 3 031 2 O28 3 O31 1 5207 4 Si2911 8 
> Leading punts and discharging into) | | 
| Yiver, dO... .. .. «. «es os e-f@211 01710 015 8 619 3 31914 O1ISIL 616M 616 6 O15 3 61612 O178 14 OG M4 3 
~ —— [ee ne = RE 
= ; jr. a. p. -.f5l 7 142 5 945 O 35313 650 4 649 6 545 1 647 8 043 6 64713 5476 2 nu7 91 
| Total weekly expenditure) ¢ ,’ 15 2114 4 9410 05 785 0 7.418 9410 2415 04 610 415 8] 47 12 4| $15 8 
Average cost per cubic yard :— | 
Dredging, pence .. .. .. «- «| 0°84 1°03 1°06 | O°99 0°90 0°80 0°94 | O93 | 0°90 0°86 9°25 0°93 
Discharging, do... «2 «2 «+ «+f O°65 O73 0°56 0°55 0°61 0°50 O57 | 0°50 | 0°50 0°44 Sél 0°56 
Dotel, de. 2c 20 0 ce con 1D 1°76 1°62 | 1°54 151 1°30 1°51 1°43 1°40 1°30 14°36 1°49 
* lL rupee = 16 annas = 2 shillings. 1 anna = 12 pies = 1} penny. 1 pie = } penny. 
TABLE I11.—Cost of Dredying by Different Machines in Bengal. 
ae oa l eee - de i me 
£28 |e be | c | D D E | £ E E | FP 
Items. | ee amas ir = oo 
| | asz5-6. | 1876-7. | 1877-8. | Victoria. | Princess | e745, | 1875-6, | asto-7. | 1877-8. | Four- 
a ———__—___—_—— | anid | —ae 
Cost of dredger no £} 4,200; — | 5,358, 5,358, 5,358 on 2000 al | _ _ _ 800 
Nominal horse-power .._ .. «.. «. «- 24 6 | 15 1s 15 _ 10 — i + _- _- 6 
Greatest — to which dredge: will | | | | 
eae eee 5 5 | 10 10 | 10 — | 18 — = — _- 8 
Total period of working, days.. .. .. se) i | — —- j-=- oa | — 214] 190 192 221 125 
Total quantity excavated, cubic yards ../ 13,333 | 7,838 | 40,639 10,370 | 15,896 — “= 63,579 97,611 | 91,537 | 113,926] 16,838 
Working cost :— |Rupees* Rupees. Rupees. Rupees. Rupees | Rupees. Rupees. Rupees. | Rupees. Rupees.} Rupees.| Rupees. 
EO eee eee ** 7,083 2,957 | 3,444 - | — — —- | — a 691 
Dredging and discha =b> 00 & 1,52 | 1,807 11,807 4,851 4,880 _ - 28,960 | 27,462 | 25,536 | 28,775 1,963 
Dredging, discharging, and repairs. .. —_ j— 14,198 8,351 5,987 _ ~- $4,934 | 35,401 | 87,175 | 40,858! 1,202 
Dredging, discharging, repairs, and | | 
10 per cent. interest, &c. .. .. .. — | — | 19,556 13,709 | 11,295 _ _ _ - i - - 1,535 
Ave cost per cubic yard :— Pence. | Pence.| Pence. Pence.| Pence.| Pence. | Pence. | Pence. | Pence.| Pence. | Pence. | Pence, 
Dredgingalone .. :. .. .. « «| — — | 418 | 6-86 | 519 | 2°62 | 3°72 _ — | — — | 0-98 
Dredging and discharging .. .. ..| 3°47 | 5°53 | 6°97 11°22 | 7°36 642 | 7°60 | 10°92 6°75 | 6°69 | 6°04 | 1°50 
Dredging, discharging, and 7 — | 8°38 | 19°32 | 8°96 -- _ 13°18 8°70 9°74 8°6) 171 
Dredging, di ing, re , and | | 
10 per cent. interest,&c. .. .. ..) = — (|11°54 31°72 | 17°00 -— | = - - _ _ 2°18 
{ i 
* l rupee = 2 shillings. 
Particulars of Dredgers included in Table ITI. 
A.—Ladder and bucket steam dredger, 94ft. long, 15}ft. beam, 6}ft. 
draught. Sixteen buckets of 4 cubic feet ; : These dredge 


ers were employed in clearing silt and sand from the heada 
of the High Level and Kendraparab canals. The lead of the punts was 


not more than three-quarters of a mile, 
. This dredger worked part of its time in tidal water, and was, there- 


fore, hindered. It never actually did 120 cubic yards in a day, and geuerally excavated to about 7ft, depth below water level. 
D.—Ladder and bucket steam dredgers. These work pretty constantly in the “Calcutta circular canals. The cost of repairs is not stated by the 


engineer, 
E—tsiter and bucket steam (eteer “Octopus.” This belongs to the Calcutta Port trust, and has been chiefly employed in clearing out silt near 
isc! 


long, 15ft. beam, 4ft. draught. This dredger has been working for five 


months in the Patnacanal. The lead of the punts averaged about 500 yards. 





It will be seen that the lever G only holds the spear down, so as 
to stop its rising ; if the dredger rose on a wave, the lever would 
not lift the spear, which would slip down in the guides ; and if 
the dredger fell on a wave, the lever would F way when the 
pressure root too t for it to hold. e dredger is also 
very handy for working in corners and near wharves or piers, 
where an ordinary dredger cannot sometimes find room to work. 
Again, the author believes that in the old form of dredger the 
buckets rarely bring up on the average more than half the quan- 
tity which they eould contain ; this is chiefly due to the fact that 
it is ost impossible to regulate the forward motion of the 
dredger so exact. “f that the cut taken by each bucket is just suffi- 
cient to fill it. If the feed is too great, the front buckets churn 
up the extra mud which they cut into slush, and this is brought 
up by the following buckets. It is very probable too that it the 
buckets come up with a good load of heavy sticky mud, it will 
adhere to the bucket, and the whole will not fall out into the 
shoot. These difficulties are entirely overcome by the new 
dredger, which can never cut more than it requires, and which 
must necessarily leave the whole of its contents in the mud punt, 
for it opens entirely and the contents must drop out. hen 
working in the most sticky stuff the bucket entirely clears itself, 
with the exception of some small lumps on the cdge and corners 


compare with real accuracy the performances of different 
machines, unless the observations are conducted by the same per- 
son, or at any rate under the same system, and unless the circum- 
stances are heren hly known. Through the kindness of the chief 
engineer of Bengal, the author has obtained statistics of the per- 
formances of various dredgers now in use in Bengal; these 
statistics are embodied in Table II. The information is the best 
obtainable, but the author must express his regret that he has 
not been able to obtain the facts in sufficient detail to enable 
him to fill up all the columns. This table gives the cost of 
dredging by seven different dredgers, working generally in silt or 
sandy river deposits of a very similar nature to the material 
excavated by the new dredger. These seven dredgers were all 
working under somewhat different conditions, and cutting to 
different depths; some of them were only working for a short 
time during the year, and some were working in tidal waters, 
when they were placed at the disadvantage of being hindered at 
low tide; so that the columns which contain the charges for 
interest and depreciation are not really comparable ; but those 
which show the actual cost of dredging, lead, and repairs are as 
fairly comparable as the circumstances will allow. From this 
table it is clearly evident that the new dredger works at a much 
lower cost than any other in Bengal. In the table is shown the 





of the scoops. This dredger is also peculiarly suitable for 


in the ordinary ladder dredger, necessitating the constant 
alteration of the ladder. Moreover, as this gradual y gets more 
horizontal the ordinary dredger works at a greater and greater 





disadvantage, as more mud drops from the buckets on their way 
to the shoot, In Fouracres’ dredger the efficiency increases as 


working in tidal waters, where the varying deptli causcs tivuble | 


working of this dredger for five months. During that time she 
worked 125 days, was idle twenty-three Sundays and one Christ- 
mas Day, and was laid up five days for repairs. She executed on 
| the average 134°7 cubic yards per day at a cost of 28°1 pence per 
| yard, including dredging, lead, repairs, and interest and deprecia- 
| tion on prime cost. One of the greatest advantages which the 
dredger offers is the small cost of repairs, It will be noticed that 
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d the five months she was working the cost of repairs was 
only 139 ru £13 18s, Supposing that this figure was doubled, 
or even trebled, in an older —— the cost of the work done 
would still be very low. It has been found that there is very 
little wear ennees on the — edge of the bucket scoops. 
These get very blunt when working in sharp sand. The first 
bucket was made of iron’ and wore away very quickly. The later 
ones with steel edges have worked mu ter. As one bucket 
be detached from the spear and another substituted in about 


can 
ty minutes, ordinary do not delay the working of this 
pee = Ay ve rewed in the Pa eyo bucket dredger the canaeel 
and renewal of the links and pins is a troublesome and lengthy 
Fia, 8a, 

w | ’ 

4 | 

co 

3 | 

a | 

66 

nu) 


TOWING PATH 
TOWING PATH 





























business, ain the wear of the links in the latter class of 
dredgers interferes with their efficiency ; for it sometimes becomes 
necessary to lift the ladder slightly, us the chain of bucket 


material, at a cost of about 14d, per cubic yard, including 
establishment, materials, repairs, and an allowance of 10 per cent. 
for depreciation and interest on first cost. The prime cost of 
such a dredger would not exceed £2500. 








TRIAL TRIP OF THE SS. ORIENT. 
THIS magnificent new steamer, built and engined by Messrs. 
John Elder and Co., for the London and Australian trade, pro- 
ed on the 9th on an experimental trip previous to starting 
on her maiden voyage from London to Australia early next 
month, With the exception of the Great Eastern, and perhaps 
the Inman steamer City of Berlin, built in Greenock several 
years 960, the Orient is probably the largest merchant steamer 
afloat, her dimensions hay | ft. in length over all, 46ft. 6in. 
breadth of beam, 37ft. 8in. depth of hold, while her gross tonnage 
is 5386 tons. er propelling power is nominally 1000-horse 
wer, the engines being one high and two low, direct-acting, the 
iameter of °y inders being one of 60in. and two of 85in., the piston 
stroke being 5ft. ‘The experiment of sending great steamers from 
London to Adelaide, Melbourne, and Sydney, so that passengers 
could travel from England to Australia without change of vessel 
in about thirty-six days, is somewhat novel. The route chosen 
is from London to Plymouth, where the mails are shipped, thence 
to St. Vincent and the Cape. After a few hours’ detention at 
the Cape, the steamer Degen to Adelaide, thence to Melbourne 
and ~o?- ” The Orient has been mes specially for this 
service. She has been equipped beyond the requirements of her 
class—100 Al—the highest at Lloyd’s, and has satisfied Govern- 
ment inspection as regards her defence by means of water-tight 
compartments and coal bunkers, so that she would be available if 
requisitioned in time of war as a cruiser or troopship. Her coal 
bunkers, Big bing explained, are so placed as to protect her 
engines, while they carry sufficient coal to keep the vessel steam- 
ing full speed for forty days. The Orient has four masts, the 
two foremasts being square rigged. She has three iron decks, and 
is divided into thirteen water-tight com ents by bulkheads, 
while as a security against fire from the lower to the main deck 
she is divided into six compartments by five fire-proof bulkheads, 
fitted with ee doors. She carries eight boats, four of which 
are life-boats. Externally the Orient is one of the most perfect 
specimens of marine architecture ever built on the Clyde, while 
internally she is a model of arrangement in every department, 
from the stoke-hole to the main saloon, The latter magnificent 
apartment is placed as nearly as possible in the middle of the ship 
in order to secure the greatest degree of comfort to first-class 





Sag, 
otherwise they are apt to foul the edge of the well. In the new 
dredger this difficulty can never occur, and there is nothing to 
interfere with the depth to which the dredger will cut, except the 
length of the spear and main chain, The comparison of the cost 
of the working of the new dredger with the cost of others work- 
ing in England is rendered less satisfactory than the comparison 

ust made by the fact that the value of labour and materials varies 
in the two countries. The establishment employed on the 
dredger in India was more numerous than would be required in 
England, but the pay of the men was less. Again, coals cost in 
Indie about 30s, to 40s. a ton, while on the Clyde and Tees they 
cost from 5s. to 10s. only. If it is sup that the cost of 
labour here would be double or treble what it is in India, the 
cost of the work done would still compare favourably with 
dredgers working here ; and it must not be forgotten that it is 
comparatively much more expensive, as far as establishment is 
concerned, to work a dredger of 6-horse power than one of five or 
six times the size; also that in a dredger properly comstructed 
with a winding engine the establishment would be still further 
reduced. There were in India no less than fourteen hands 
employed on the dredger. The following is the cost of dredging 
on the Clyde, as given in Mr. Deas’s paper read before the 
Institution of Civil Engineers in 1873 (‘‘ Proceedings,” vol. xxxvi., 
p. 124) :—Cost of dredging only, 1°3ld. per cubic yard ; cost of 
dredging and repairs, 2°53d. per cubic yard ; cost of dredging, 
re and 10 per cent. interest and depreciation on prime cost, 
3°85d. per cubic yard ; quantity dredged per nominal horse-power 

r hour, 1°65 cubic yards, Mr. John Fowler has kindly 
Awe the author that the following is the cost of dred, 


ging on 
the Tees, allowing 10 per cent. interest and depreciation, which, 
however, he considers too high :—Cost of d only 1°35d. 


n 

r cubic yard; cost of ing and repairs, 3: . per cubic 
yard; cost of dredging, pec ay and 10 per cent. interest and 
epreciation on prime cost, 3°17d. per cubic yard; quantity 

dredged per nominal horse-power per hour, 1°59 cubic yards. 
Design forlarge Dredger.—Mr. Fouracres’s dredger was designed, 

and is most suitable, for working in soft deposits and in com 
tively shallow water. It has never as yet been worked to a depth 
— than 10ft.; but it is believed by the author that for such 
epths it is the most handy, cheap, and effective dredger yet in use, 
When designed for deeper cutting it is proposed to alter the 
arrangement to some extent, and to substitute two spears for the 
one at present employed. It is proposed to make these spears of 
iron or steel pi and telescopic, so that they would not extend 
to an unreasonable height above the dredger. Figs. 12 and 13 
show the general arrangement proposed for a dredger capable of 
dredging 150 cubic yards per engine-hour at a depth of 20ft. 
The details of the dredging apparatus itself are shown in 
Figs. 14, 15, and 16. There are two revolving cranes at the bow 
of the dredger, which carry the dredging scoops; these cranes 
can either be worked together or separately. The drawings show 
them designed for working separately, but it would be easy so to 
arrange the ting handles that one man could regulate both ; 
in that case, of course, both cranes would revolve simultaneously, 
and the dredger would not then heel over as it does when cay 
one crane is used. The scoops of the bucket, which contain 
about 34 cubic yards, are sim to those previously described, 
sont that they have double spears L and double closing chains 
P; the sliding collar W is also differently constructed, to carry 
the extra pulleys which are necessary consequent on the doubling 
of the chain P; by means of this doubling the run of the collar 
reduced b one-half, and the apparatus is consequently 
more compact. The extra force n to close the scoops is 
gained by the double pulleys in which the main chain B runs., In 
order to enable one man to do the work which in the dredger 
now working is done by three men, it is proposed to work the 
hooks H by means of a spiral spring M placed above a small 
steam or compressed-air cylinder K. By means of the spiral 
spring, the hooks H are kept constantly in readiness to catch the 
c = -collar Pea ow pe = hooks a caught St oo — 
are bearing the weight o m appereine, e man ing the 
machinery admits the steam into the cylinder K; so that as soon 
as the scoops are empty and the main chain has been sufficiently 
lifted to take the weight off the hooks, these are opened by the 
descent of the piston in the cylinder overcoming the force of the 
spring ; and the apparatus is then lowered. ‘The pressure on the 
spears C is put on in the same manner, by admitting steam or 
compressed air to the cylinder G; this presses the blocks F 
t the racks in the le the scoops are being 
osed, the attendant kee his hand on the regulator which con- 
trols the valve of the cylinder G; thus he can at any moment 
release the spears by allo the steam or air to escape from 
the cylinder, when the si spring N immediately draws the 
blocks F out of contact with the pow on the spears. The teeth 
on these racks are so constructed that the blocks F would run 
k in the event of any extreme pressure a, on them, even 
against the pressure in the cylinder G. Friction blocks might no 
— poy eres » sack and block F. she tubes C, 
1 y the of the wooden spears at present are 
light! Teeead together by iron rods, They are tended above 
the jib head by a light guide D attached to the head of the crane. 
It is estimated that a dredger constructed on this plan would 
edge from a depth of 20ft. about 1000 cubic yards a day of soft 





Pp wers at sen, while the noise of the engines and the offensive 
smells from the boilers are altogether avoided. Accommodation is 
provided on board for 136 first-class, 138 second-class, and 561 
third-class passengers—in all, 835 adults ; while, in addition, there 
is 135 of a crew all told. In every berth there is a life-belt 
provided, while the accommodation, it first, second, or third 
class, is simply _— so far as comfort can be obtained in a 
vessel at sea. ‘Ihe main saloon, which is 44ft. square, is palatial 
in its adornment, and Fe ang on seen as it was decked with rare 
exotic plants, supplied by Messrs. J. and R. Thyne, Buchanan- 
street, the picture presented was of the most agreeable descrip- 
tion. Indeed, the entire internal arrangements are such that no 
description of ours can convey to the mind the amount of comfort 
and luxury which may be enjoyed on board. To enter into details 
would be superfluous; sufficient it is to state, therefore, that 
rarely has a more complete ocean-going steamer ever before left 
the Clyde. 

The weather on the 9th was of the most delightful character, 
and on the invitation of the builders a large and influential com- 
pany joined the steamer of Wemyss Bay about noon. Among 
those — were—The Ear! off Shafter ury, Earl of Glasgow, 
Lord Otho Fitzgerald, Lord and Lady de Ross, Sir Michael R. 8. 
Stewart, Bart., and the Lady Octavia, the Hon. Sir Jas. Lush, 
the Hon. C. Hanbury Lennox, the Hon. Cecil Ashley, Hon. 
Lionel Ashley, Colonel Plat ‘Taylor, Mr. Stewart Nicolson, Mr. 
R. F. S. Stewart, Mr. Holms, M.P., Mr. Parker, M.P., Mr. 
John Burns, Colonel Neilson, Captain Howard and officers of 
H.M.S. Hercules, Mr. and Mrs. Pearce, Mr. and Mrs. Jamieson, 
M. Lauen, French Consul; Mr. Henry Green, London; Mr. 
Robert B. Woodd, Mr. Leonard Gow, Messrs. R. Tathan, 
John Williamson, Bernard Weymouth, secretary to Lloyd’s, 

ndon; H. J. Cornish, assistant chief-surveyor at Lloyd’s ; 
James Williamson, Sunderland; W. Parker, chief engineer sur- 
veyor at Lloyd’s, London; George Herriott; W. Traill, engineer, 
surveyor-in-chief Board of Trade; W. H. Bissett, London; Mr. 
R. Scott, shipbuilder, Greenock; Mr. Ismay, White Star Line; 
Captain Jamieson, Peninsular and Oriental Company’s superin- 
tendent; Lawrence Bailey, &c. 

On receiving the invited party, the steamer was steered for 
Arran, and the weather being delightfully fine, the scenery of this 
magnificent island was viewed under most auspicious circum- 
stances. Pladda Island having been reached, dinner was served. 
Mr. Pearce ——, and mtn assay d having proposed the usual 
loyal toasts, he asked the company to drink ‘‘ Success to the Orient 
Steam Navigation Company,” which was received with great 
applause. After eulogising the f g t of the 
company during bad times, Mr. Pearce — that during 
the next ten years the requirements of the trade between 
England and Australia would require twenty such ships as 
the Orient. The toast was pledged amidst great applause. 

. George Anderson, of Messrs. Anderson, Anderson, and Co., 
replied, and stated that the Orient Line was started about two 
years ago, with the view of supplying a fleet of first-class nger 
steamers to Australia. Prosperity had attended the undertaking, 
and now a steamer of a similar class to the Orient was being 
despatched every four weeks. The distance run each way was 
about 12,000 miles, and while this could be undertaken at the 
moderate rates now > he was sure success would follow. 
“The Health of the Builders,” and other appropriate toasts, were 
subsequently pledged. 

The ent is under the command of Captain Hewison, and 
will leave the Tail of the Bank for London to-day. e other 
steamers of the line are the Lusitania, Cuzco, Chimborazo, 
Garonne, Aconcagua, and John Elder. It should be stated that 
the average — of the Orient at her official trial on the previous 
day was equal to about sixteen knots an hour.—Glasgow Herald. 











Tue Inner Crrcte Ramway.—An arbitration of an unusual 
character, held in one of the large rooms of the Westminster 
Palace Hotel, before Mr. Venables, Q.C., has just terminated. 
It had for its object to settle the terms upon which the Inner 
Circle Railway is to be completed, so far as these were not finally 
arranged by Parliament itself in the last session. For this pur- 
pose it was necessary that all interests affected should present 
their views to the arbitrator, and the inquiry, which was lon 
and complicated, resolved itself into a kind of trian due 
between the Metropolitan Railway, the District Railway, and 
the third company authorised four or five years ago to construct 
a rival and shorter connecting line than that vid Tower-hill, which 
has not, in fact been carried out, though the powers of the com- 
pany still block the way. Sir E. Watkin, M.P., Mr. J. S. Forbes, 
and others well known in the railway world gave evidence ; and, 
in the end, the arbitrator announced that he would take time to 
consider his decision. This could not have been surprising to 
any of the ies, as the facts laid before the arbitrator began 
from an early period in the history of both the Metropolitan and 
the District companies, and included the details of alljthe different 
contests in Parliament of late years upon the ‘Inner Circle” 
question. At this time of the year the precincts of Westminster 
are usually dese’ by the most familiar faces ; but this contest 
seemed to bring together a good — people of the usual stamp. 
Thus, the counsel engaged before Mr. Venables were two of the 


parliamentary juniors, Mr. Pembroke Stephens and Mr, Worsley. 





Expiosion in Dupin Bay.—The Irish Times publishes 
details of the blowing up of a tug-boat in Dublin Bay on Sunday 
week. The tug was steering inside the Kish Light, in the 
direction of Dublin, having in tow a Norwegian barque, which 
was laden with a cargo of petroleum and naphtha, when the 
boiler of the tug burst, blowing one of the sides out of her, and 
heaving the dam, masts, &c., high into the air. The tug, of 
course, sank within the space of a few seconds, leaving the crew 
but little time to get clear. There were four men on board, the 
captain, his son, who was at the wheel, the ensineer, and the 
fireman; and the escape which some of them at least had, first 
from being blown into pieces and afterwards from drowning, was 
very extraordinary. The barque, it was found, was incapable of 
rendering any any pa assistance to the men, for the ship’s boat 
was so much out of repair and dried up that, when lowered, she 
immediately filled. The rescue came from an unexpected quarter. 
A “hobbler” boat had gone out to meet the vessel, expecting to 
be employed at assisting to moor her, and had arrived cluse by 
when the explosion took place, and when the hull disappeared 
beneath the waves the crew of the hobbler were able to render 
timely succour. The adventures of the men who were wrecked 
may be detailed thus :—Aspel, the fireman, had presence of mind 
enough, immediately the explosion took place, to rush to where 
the lifebuoys were kept, lay hold of two of them, jump overboard, 
and kick out vigorously from the side of the sinking tug. At 
the same moment the son of the captain, who was at the wheel, 
leaped into the sea, and was able to put about a dozen yards 
between himself and the steamer before it made the final dip and 
went out of sight. He was a strong swimmer, and easily kept 
himself afloat till rescued by the hobbler. ‘The captain (Master- 
son) and the engineer were not quite so fortunate, and did not 
escape with so little trouble. The former was struck on the 
head during the explosion, and, becoming entangled in the 
forestay of the tug, was carried to the bottom before he could 
extricate himself, which he ultimately did, and rose to the surface 
almost within arm’s length of the friendly hobbler. The engineer 
too, was late in taking to the water, and was drawn underneath 
with the wreck. He was in a most exhausted state, and on the 
point of sinking for the last time when rescued. 

Tue IntER-OcEANIC CANAL.—The Daily News Paris correspon- 
dent writes:—‘“‘ An account of the utility, cost, and = of the 
new enterprise set on foot by Count Ferdinand de Lesseps may 
be given in few and plain words. It is a plant» cut through the 
American isthmus, and if successfully worked out it will shorten 
the voyage of ships travelling between the Atlantic and Pacific 
Oceans as below stated :— 





From London or Liverpool to San Francisco .. 
From Havre to San Francisco atFas 





From London toSydney.. .. .. 2200 
From Bordeaux to Valparaiso .. .. «. 1400 
From London to the Sandwich Islands .. 2800 
From New York to Valparaiso ‘ 2700 
From New York to Callao 4300 


From New York to Guayaquil fe te ae ad. ee a 
From New York toSan Diego .. .. .. «2 «os «2 «- 4700 
From New York to San Francisco 
From New York to Vancouver .. 


In other words, it will abolish the long and tedious voyage by 
Cape Horn. The economy of money which will necessarily result 
from this saving of time and distance, together with the increased 
security of navigation, cannot be over-estimated ; but may be 
figured for business purposes at about £3 4s. a ton in English 
money, or 80f. French currency. The toll or tariff for a ship’s 
passage is fixed, according to present estimates, at 12s. or 15f. a 
ton; the advantages therefore offered to commerce and naviga- 
tion are certainly considerable, and it is probable that the rate at 
present contemplated may be hereafter diminished ; for it is 
calculated that from this source alone the receipts of the 
company, upon only six million tons of shipping, will yield an 
annual revenue of ninety million francs or three million six 
hundred thousand pounds in English money ; whereas the total 
expense of administration, management, and keeping the Inter- 
Oceanic Canal in good order, will not exceed thirty-five millions of 
francs, or say one million four hundred thousand sterling. ‘These 
disbursements include interest upon a capital of sixteen millions 
sterling, or four hundred million francs, together with the interest 
and ioleagiion of the company’s bonds. In accordance with the 
terms of the concession now in the hands of Count Ferdinand de 
Lesseps, eighty-five per cent. of the profits realised are assured to 
the shareholders, who will receive from the ninety million francs 
above mentioned a dividend of forty-seven millions of francs, or 
eleven and a half per cent., from the period when the canal is first 
opened. Meantime an interest of five per cent. is guaranteed to 
shareholders while the works are in progress, and it is supposed 
they can be completed in eight years at latest.” Since this was 
written some aspects of the have materially changed. 

A PRorECcTIONIST Mayor.—Speaking at Sheffield, on Saturday 
night, and at Lady Cross, on Tuesday, the Mayor of Sheffield 
once more advocated a return, to some extent, to protec- 
tionist principles. Addressing several hundred of the Master 
Cutler’s workmen, who were being entertained at dinner by their 
employers, Alderman Ward pointed to Germany and America as 
the two countries where the injurious effects of protection on 
English trade could be most clearly seen. Germany, which 
almost during the whole of its existence had countenanced free 
trade, had at last got the fever of protection, and Sheffield 
manufacturers who fad been engaged in commerce with that 
country would find it difficult to continue their business 
relations, In America again protection has been carried out 
to an extent that amounted almost to prohibition. Whether 
manufacturers were going to sit down quietly and be content 
to be shut up in a small area of markets, such as this country 
yielded, for the sale of their productions, or whether they 
were to have the whole world open to them as a market for 
their manufactures, was, he considered, a question which the 
Government of this country ought to take very deeply to heart. 
It might sound somewhat sin that a manufacturer, who was 
unquestionably a free-trader, and who was carrying out free trade 
on its soundest pe, should be one to advocate taxation 
upon = kind of production ; but he believed the time had now 
come when this country should seriously take to heart the 
desirability of taxing to some extent the productions of foreign 
countries. ‘I'he Mayor went on to say that he would even go so 
far as to impose a tax of 5s. perqr. oncorn. This might look 
alarming, but it would only mean a tax of one-tenth of a penny 
on every 4 lb. loaf, and if the working classes would 
only trouble themselves to add up how many 4 lb. loaves 
they would consume ir a week, and thus ascertain 
how many tenths of a penny the tax upon corn would 
cost, they would find that it would not be so dreadful 
an affair after all. By taxing the produce of those countries he 
thought the result would be an improvement in the trade of this 
country which would be brought about in this way. ‘The 
Northern States of America were the taxing States, and the 
Western and Southern States were the corn-sending States. The 
latter would require the former to reduce the import duties in 
order that England might admit their corn duty free. If this 
were done trade would soon revive, and men would get 
more work and better pay than at the present time. He 
was of opinion that until this unfair system of taxation was 
abolished there would be no return of good trade. Considerable 
applause greeted the Mayor’s statements, which have certainly 

e merit of boldness, but it may be questioned whether, apart 
from the manufacturing classes themselves, they would meet with 
any real concurrence on the part of the population. The Mayor 
is strongly of opinion, however, that his policy would have the 
additional advantage of fostering our own colonies, whose produce 
he would admit free. Another large manufacturer—Mr. Henry 
Harrison, of Messrs. Harrison Brothers and Howden, cutlery 
manufacturers, Sheffield—endorses Mr. Ward’s views, 
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N AGENTS FOR THE SALE OF THE 
FOREIG ENGINEER. 


RIS.—Madame Boyveav, Rue de la Banque. 
PERLIN.—AsHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TWIETMEYER, 

NEW YORK.—Tae WILLMER ae 


Rocrrs News Company, 
81, Beekman-street. 





TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* : * * 

inform correspondents thai letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : wee: 

*,* All letters intended for insertion in THE ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

C. pe B. (Odense).—We regret that we can supply no information besides 
that contained in our impression for Jan, 14th, 1876. 

H. B—(1) The excentrics would not work well; they would cause too much 
friction. (2) Write to the Civil Service Commissioners, Cannon-row, 
Whitehall, London. : . 

AppaEntice.— The fire-box of such a boiler as that shown in your sketch can 
easily be made as strong as the shell, and in case of explosion one would be 
just as likely to give way as the other. 

I. J. H.—Messrs. Crosby Lockwood and Co., or Messrs. Spon, may be able to 
supply you with such a book, but wedoubtit. In “ Gregory's Mathematics 
for Practical Men,” by H, Law, will be found the best paper on Isometrical 
‘Perspective with which we are acquainted, 

H A. (Larbert).—We can give no special information concerning the 
relative efficiency of hand-power rock drills and the old system of working 
drills by hand with the hammer. We have no doubt that SF ge will apply 
to makers of hand-power drills they can supply you with information 
which you require, and you can compare the various statements made to you 
and draw your own conclusions. 











BRIGHT STEEL RODS. 
(To the Bditor of The Bngineer.) 
Sir,—We are in want of bright rods of mild steel upwards of jin. in 
diameter. Can any reader kindly give us names of makers? 
Stafford, Sept. 8th. MACHINISTS. 





SAGO PULPING MACHINERY. 
(To the Bditor of The Bngineer.) 
Sin,—Will any of Pe correspondents kindly inform me where I can 
obtain the above, and if the same machinery is applicable to the pulping 
of both sago and arrowroot ? IL. 





ADJUSTABLE AXLE-BOXES FOR LOCOMOTIVE ENGINES, 
RAILWAY CARRIAGES, AND WAGONS. 
(To the Editor of The Engineer.) 

Sir,—I will be much obliged to any of your correspondents who can 
give me particulars of any known method, beyond the ordinary side 
wedge, of taking up the side wear of axle-boxes and journal bearings of 
locomotive engines, &c. AXLE-BOX, 





fRIPSA. 
(To the Editor of The Bnguneer.) 

Sir,—Will any chemical reader favour me with the formula for what is 
known in the trade as “ Tripsa.” are a few tribasic acids, such, 
for example, as tribasic phosphoric acid, but the term oe " is too 
vague to indicate the nature of the acid which seems to 80 wel] 
known in the trade. A. ¥. C. 

London, Sept. 10th. 


CONTINUOUS ACTION RATCHET BRACES. 
(To the Editor of The Engineer.) 


Sir,—My patent ratchet brace will keep the drill constantly working, 
with two handles. JAMES Brown. 
81, Albert-street, Barrow, Sept. 10th. 





Sir,—I think “ Ratchet” can obtain self-feeding, single, double, or 
treble-acting ratchet braces from Wingfield, Rowbotham, and Co., 
2, Tenter-street, Sheffield. E. R. 

rset, Sept. > 

Str, —In the last number (Sept. 5th) of your valuable paper there is an 
inquiry for ‘‘a ratchet brace which will keep the constantly with 
both back and forward stroke.” My attention having been to it, 
I at once write to say that we have lately brought out such a brace 





which can be worked y hha Particulars a ra can be obtained 
at this office, and we shall be happy to show wo! of the brace 
any day between three and five in the afternoon. C. H. Binney. 


ubricative Packing Company, 5, Hackney-road, London, E., Sept. 10th. 





bestirring themselves to realise this object. From all 
quarters of the globe we hear of demands made for the 
advice and assistance of the engineers at home most 
experienced in harbour work ; and reports recently fur- 
nished prove, that to effect the improvements recom- 
mended, extensive dredging operations must be under- 
taken. Upon this decision we learn that extensive 
orders will soon reach England for the supply of the 
requisite apparatus; and it is in the hope that this 
demand will cause our mechanical engineers to turn their 
attention to the improvement of this class of machinery 
that we propose here to point out the manifest.defects of 
the system under which dredging operations are now 
carried out. There are perhaps no works of engineering 
in which so little advance has been made in the requisite 
tools as in dredging lant. The old form of ladder 
dredges is still adhered to; and although it has been 
modified in various ways, these modifications have 
yielded but small results as compared with those obtained 
In nearly every other branch to which our mechanical 
engineers have devoted their talents. It is impossible to 
stand and watch one of these dredges in work without 
being struck with the waste of power which it exhibits. 
Considerable experience with these tools has confirmed 
us in the opinion that the friction resulting from 
the cumbrous gearing, and the useless weight 
lifted to unnecessary heights, absorbs fully 60 per 
cent. of the motive force employed. Who of those who 
have had to employ such machines but is painfully 
cognisant of the delays which the constant breakages of 
the chain and ladder gear entail. There are many cases 
where the season during which dredging work can be 
carried on is exceedingly limited ; and in one instance 
known to fully half of such valuable time was 
absorbed by the frequent necessity for stopping to make 
repairs. A link or shoe breaks, or the meeting with 
some unforeseen obstruction throws the whole chain off 
the ladder rollers, and it is no light work to replace it. 
Watching the heavy labouring of the chain as it ascends 
the ladder, it becomes indeed matter of wonder that any 
work can stand under such conditions. The jar and 
vibration as each P ay of links fall on the Pa face 
bear evidence to the strains to which the whole structure 
is subjected; and one cannot but feel it is a reproach to 
modern science that better means have not as yet been 
devised during the years that have since dredg- 
ing operations outstripped the capacity of the old spoon 
and bag machines. 

We are, of course, well aware that efforts in this direc- 
tion have been e, but none, that we are aware of, 
with such an amount of success as to induce the super- 
cession of the cumbrous tool we have referred to above. 
Very probably, in our opinion, the want of such success 
has been due to the fact that our present dredgers are 
mainly designed as “ maids of all work.” Indents are made 
for them totally irrespective of the nature of the material 
for the raising of which they are required. They are 
only specified to be capable of lifting so many tons in so 
many hours from a given depth, and no consideration is 
given as to whether such weight to be excavated is from 
sand, stiff clay, or shingle. The design is therefore 
restricted by the a priort condition of general utility to 
which we have referred. We well recollect an old 
Lancashire dredge driver, in reply to our complaint of 
dilatory work, saying :—“ Well, sir, you see you don’t 
ploo clay soils with the same ploo as you does light svils, 
and you don’t use a steam ’ammer to drive tin taxses. 
Now, I’ve druv this’ere dredge in silt and shingle and 
sand, but this ’ere blue clay pulls the ’art out of ’er.” 
One of the first principles upon which improved desi 
should be based is that the cutting tool and lifter should 
be separate. The waste of power which must be exerted 
after the first bucket makes its entry in the loop-cut must 


ngeneengr cans be enormous. With a large dredger, the slack of the chain 

Tar the rtaas notitee thattont cr ie con, 4 oreferet, te supplied dany | probably allows four stat rey be soil draggin at the 
from the office, on the following terms (paid in advance) :— same time, and as a consequence, each bucket has 
pao en pee oe yaa far A probably to be hauled, after it has taken its load, through 

If credit ocewr, an extra of two shillings and sixpence per annum wilt | Some 24ft. or 25ft. of semi-fluid material. After the 
be made. THE ENGINEER ts regi ‘or transmission abroad. dredged stuff has reached the water surface the work of 
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DREDGING PLANT. 

THE annually extending commerce of England with 
her colonies has developed a growing necessity for the 
improvement of the means whereby the vessels by which 
it is conducted hee discharged and loaded ; and we find 
that in nearly all British possessions the authorities are 














the dredger upon it should, in a theoretically perfect 
machine, cease altogether, instead of which it has to be 
raised up an inclined pane to a height of some 20ft. 
probably, before it can be rid of it; and as, in certain 
clayey soils, the bucket water-holes constantly become 
choked, a large ge sain of the weight which has con- 
sumed so much power in being raised to this height 
consists of water, which, shot into the barges, has to be 
laboriously pumped or baled out. toe cd 

We have thus recited some of the chief disadvantages 
which dredgers of the generall poner type. present, 
and which should be overcome by careful consideration. 
To do this, we feel sure it will be necessary to take quite 
a new point of departure, and that the sigs a Js der 
should be entirely abandoned. The dredging plant 
described by Mr. Buckley at the last meeting of the 
Institution of Mechanical Engineers supplies an example 
in point. Engineers responsible for calling for the 
tenders which will soon be demanded should specify 
the class of soil in which the dredgers are to work. 
There should be no difficulty in ascertaining by 
slight borings whether hard stuff may underlay lighter 
surface material. Whilst the dredger itself has practi- 
cally remained unimproved for years, the introduction of 
hopper barges has greatly facilitated the removal of the 
ntodudts of its work, and when there is open sea, or 
some spot desired to be reclaimed, available for their 
discharge, it is difficult to think of more efficient means 
for its disposal. But it is different when the soil has to 
.v raised from the barges over a bank. The works in the 
Suez Canal gave rise to the adoption of en. ras expe- 
dients in some cases ; but they are not applicable when 
the mud has first to be removed in barges. On one 
occasion we tried for this pur a staging, on which was 
fitted an endless band, some 4ft. wide, of closely-woven 





coir matting, driven by a portable engine. As the mud 
when discharged from the lighter had become tolerably 
solid, the coir transmitted it even at a moderately sharp 





le. We trust that our having called attention to the 
defects of existing machines may lead to efforts ae 
made to overcome them in the supply of the indents whic. 
will shortly be made from abroad. There is ample 
recompense forthcoming for the man who su y 
grapples with the problem. 


SCREWS VERSUS PADDLES. 


BECAUSE screw pro llers are used in far greater 
numbers than paddle wheels for the purposes of naviga- 
tion, the existence of the paddle wheel, and the fact that 
it is a highly efficient marine propeller, appears to be in 
some danger of becoming forgotten. For many years 
the paddle wheel was the sole instrument of propulsion 
that steamships used—putting the aid of sails on one 
side. Ducks’ feet, endless chains, and many other devices 
were tried without success ; and the paddle wheel took 
our swift ocean steamers to their destinations with 
certainty and safety. At this moment there are hundreds 
if not thousands of paddle wheel steamers afloat and 
under certain conditions the wheel is not only the best, 
but the only propelling instrument that can be employed. 
There are some curious facts connected with the present 
position of the paddle and screw in public estimation, 
which have never, so far as we are aware, been named, 
and about which a little may be said here, we hope 
with advantage to those interested in the problems 
presented by steam navigation. 

Were we to say that the screw propeller has a bad 
reputation, and is held in evil repute, we would assert 
that which is not quite true, and yet not quite false. An 
instrument so popular and so extensively used cannot be 
said without qualification to have an evil name ; and 
yet those who have given the subject most atten- 
tion coolly admit that the screw propeller wastes 
from 40 to 60 * sae cent. of the power expended in 
turning it round. If we say that it is pretty gene- 
rally conceded that 50 per cent. of the power exerted 
by a pair of screw engines is was in churning 
water, or in setting up useless currents, or in overcoming 
the friction of screw blades, we shall not be far from the 
truth. In the range of the arts it is not easy to find any- 
thing to parallel this. Nowhere but in a screw ship 
can be found one-half the whole power develo 
wasted. Let the circumstance be borne in mind that 
in a screw ship 250-horse power properly applied could 

ropel her as fast as 500-horse power can actually drive 

er. Let it not be forgotten that were the propeller 
thoroughly efficient, one-half the coal now carried by a 
ship might be left on shore—one boiler out of every two 
dispensed with. Let it be realised that engines of half 
the capacity now employed would suffice, and then 
imagine what a revolution all this would effect in 
the carrying trade of the country, and it will per- 
a be pune that the screw propeller has, 
indeed, and deservedly, a most evil reputation. For 
years and years inventors have struggled hard to aug- 
ment its efficiency; or in other words to reduce the 
amount of power which it wastes. It is questionable, 
however, if any tangible progress has been made, and we 
think it may be safely asserted that the screw propellers 
of 1879 are not one whit more efficient or economical 
than those of 1859. That great advances have been 
made in steam navigation is undoubtedly true ; but these 
advances have taken place solely in the machinery which 
causes the revolution of the propeller. e have 
better engines and better boilers, but the screw remains 
as it was ; and if it be really true, as is now confidently 
asserted by those who ought to know best, that the fric- 
tion of a screw blade passing through the water at a high 
velocity is the main source of waste of power, it is diffi- 
cult to conceive how any improvement worth having can 
ever be effected. Thetips of a screw propeller blade a little 
over 21ft. in diameter, making sixty revolutions per minute, 
have an angular velocity through the water of about sixty 
miles an hour. The frictional resistance of even a really 
smooth surface at this velocity must be very great ; it is 
impossible to imagine how it can ever be overcome. en 
power is wasted by producing cross currents and eddies, 
and unnecessary slip and so on, then the engineer has 
some ground for action ; it is possible, that by making 
the screw of better and better proportions, he may step 
by step reduce the waste of power. If it be true, how- 
ever, that in the best proportioned screw it is possible to 
make, at least 40 per cent. of the engine power is wasted, 
and that this waste is due mainly to fluid friction, 
what can the inventor hupe to do? The answer must 
be, nothing. The friction of the screw blade can no more 
be got rid of than can that frictional resistance of the ship 
herself, which, according to the late Mr. Froude, is the 
great obstacle to her progress through the water. 

Are we in the present state of scientific knowledge to 
take it as certain that fluid friction is the cause of near] 
all the waste attending the action of screw propellers? Is 
it clear that we really understand the law of the resist- 
ance of floating ies? Until quite recently any one 
who ventured to assert that the resistance of a ship did 
not augment at a rate rather more rapid than the cubes 
of her velocities, would be treated with some contempt. 
Yet it is impossible to examine the diagrams published 
in our impression for August 29th without perceiving that 
Mr. Yarrow’s experiments indicate that at extremely high 
velocities the resistance of a ship may augment at a very 
much smaller rate than the cubes of her speed. If we 
hold that the resistance of the torpedo boat with which 
the experiments were made, did steadily augment in 
conformity with the commonly accepted law, then we 
must explain the results obtained on the assumption that 
at high speed the power wasted by the best screws tried 
diminished as the speed augmented. Let us suppose, 
for example, that 400 indicated horse-power gave a 
20 knot speed, and that of this 400-horse power, 50 per 
cent., or 200-horse power, was wasted by the screw. If 


this rate of waste were constant, then of 520-horse 
power but 260 would be available. If now the waste 
were not constant, but diminished rapidly with the speed 
then when the engines indicated 520-horse power, an 
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the boat made 23 knots, more than 300-horse power 
might, let us say, be available for propulsion instead of 
260. Under such conditions the law of the variation 
in resistance would still hold good for the hull ; but we 
would then have to explain how it came to pass that at 
the higher speed the useless resistance of the screw 
diminished. In either case we have a problem to deal 
with which will not be solved in a moment. 

Let us now compare the waste of power of the screw 
with that of the paddle. Nothing like the attention 
which has been devoted to the screw has been paid to 
the paddle. We never yet heard it asserted that a good 
feathering paddle-wheel wasted 50 per cent. of the 
power applied to it. On the contrary, it is usually 
asserted that paddles waste not more than 18 to 20 per 
cent. Not many experiments of a trustworthy character 
have been made to settle the point. In the trials of the 
paddle steamer Alecto, made to test her efficiency as com- 
pared with the screw propeller fitted to the Rattler, 
almost 82 per cent. of the whole power of the engines was 
utilised, and it is worth adding that 77 per cent. of the 
—_ of the Rattler’s engines was also realised—a very 

ifferent value from that assigned in the present day to 
screw propellers. If, now, it be really true that the 
screw wastes 50 per cent. and the paddle-wheel only, let 
us say, 20 per cent. of the power developed, is there not 
reason to think that a mistake has been made in discard- 
ing the screw and adopting the paddle under circum- 
stances where the use of neither is absolutely dictated by 
necessity? Let it be supposed that with the paddle- 
wheel 100 tons of coal will do as much as 160 tons 
with a screw, and it becomes evident that the advan- 
tages possessed by the screw must be great indeed to 
enable it to compare favourably with the paddle. It 
may further be pointed out that much of the advan- 
tages once possessed by the screw over the paddle was 
derived from the special intrinsic merits of the screw 
engine ; but high-pressure compound paddle engines are 
now common, which burn as little coal per horse-power 
as those of any screw steamer. 

It may be answered to all this that the paddle wheel 
is not more economical than the screw, and to this aspect 
of the whole question we would direct particular atten- 
tion. If it be conceded that the paddle wheel wastes just 
as much power as its rival, then we are face to face with 
certain curious speculations. The paddle wheel drives 
water straight astern, not to one side like the screw. 
Therefore it moves water astern parallel to the keel, or 
in the most favourable way. Its thrust on the water is 
direct, not oblique. It does not interfere with the 
currents under the stern to anything like the extent to 
which the screw interferes with them. The floats of a 
well made paddle wheel enter and leave the water per- 
pendicularly, and with little resistance. The fluid fric- 
tional resistance of the paddle wheel can be as nothing 
compared with that of the screw. How, then, does the 
paddle wheel come to waste 50 per cent. of the engine 
power? Does a well made screw really waste 50 per cent. 
of the power of the engine? Lastly, if the paddle wheel 
and the screw propeller are both equally inefficient, how 
is the fact explained, seeing that the two instruments are 
so totally dissimilar in construction, and so unlike in 
their mode of acting on the water? Answers to these 

uestions will, we fear, be sought in vain in the library. 
f satisfactory replies cannot be given by those who have 
made practical experiments and have hitherto held their 
peace, then they cannot be had at all. 


HOLLWAY'S PROCESS. 

A crear deal has been recently heard concerning 
the Hollway process, and much interest attaches to it, 
because it embodies a new application of the Bessemer 
system, which has made so great a revolution in the iron 
trade. This new process is very simple, and seems also 
likely to cause a considerable change in the copper and 
other metal industries. In order to appreciate its im- 
portance it may be well to give a short outline of the 
crude and wasteful method at present employed in Spain 
for the extraction of copper from pyrites. As our readers 
are probably aware, a large portion of the copper con- 
sumed in England comes from Spain ; mostly ‘el the 
mines of Tharsis and Rio Tinto, in the province of 
Huelva. It is there found in the form of cupreous 

yrites, which is sulphide of copper, largely mixed with 
peoulphide of iron ; arsenic, silver, gold, and other metals, 
are usually present in small quantities. An average sample 
of this ore contains about 42 per cent. of iron and 
48 per cent. of sulphur; the quantity of copper, how- 
ever, varies, some ores containing as little as half 
per cent., while rich specimens of the above-named 
mines give from 4 to 5 per cent., and at many other 
mines the percentage of copper is far greater. The cost 
of transport to England, and the quantity of the sulphur 
in aton of ore, may, roughly speaking, for each mine, be 
taken as constants. Two things will therefore have to 
be taken into consideration in deciding which is the 
poorest ore that can be remuneratively shipped—firstly, 
the situation of the mine, and secondly, the price of 
copper. The Rio Tinto and Tharsis mines having each 
a railway to Huelva, and a commodious pier on opposite 
banks of the river Odiel, from which vessels can be 
loaded rapidly and economically, can export ores con- 
taining as little as 2 per cent. of copper, whereas others 
less favourably situated, are obliged to discard far richer 
ores. But in the Huelva district a large quantity of the 
pyrites raised—about a million tons per annum —contains 
only from 1 to 2 per cent. of copper, and it is an im- 
portant question, what is to be done with these poorer 
ores. At present they are treated by the cementation 
rocess, which is carried on in the vicinity of the mines. 
t is divided into three principal operations, viz., 
calcination, lixiviation, and precipitation, and was first 
introduced at the Rio Tinto Mines by D. Alvaro Alonso 
de Garcias, in 1661. The ore, broken to the size of road 
metalling, is placed in circular or rectangular heaps 
about 10ft. high ; these are covered with a layer of ore 
which has been already calcined, in order that the com- 





bustion should not be too rapid, and some brushwood at 
one end is ignited. These heaps burn, or rather 
smoulder slowly, for about three months, the object of 
the calcination being to convert the sulphide of copper 
into sulphate of copper, the latter being soluble in water. 
The calcined ore is placed in tanks through which a 
constant stream of water is flowing ; this washes out the 
greater part of the sulphate of copper. The liquor is 
then passed through other tanks containing bar or pig 
iron, and the sulphate of copper is decomposed, the 
sulphuric acid unites with the iron, forming sulphate of 
iron, and the copper is precipitated. This precipitate is 
roasted, and afterwards packed in bags, and sent to 
England ; it then contains about 50 per cent. of copper. 

The above is only a sketch of the salient features of 
the present process, as a full description would exceed 
the limits of this article. It has many disadvantages, 
among which may be enumerated the following :— 
The whole treatment takes a year, and any heavy rain 
which falls during that time is sure to cause great loss 
of copper. On the other hand, as a large quantity of 
water is required for the lixiviation, the supply frequently 
runs short, and for this reason the warts Live to be 
partly or entirely suspended, sometimes for several 
months. The fumes from the calcination of such large 

uantities of pyrites impregnate the air for miles around. 

ot only is vegetation destroyed, but these fumes are 
excessively injurious to animal life, while anyone who 
has ever Leek tempted to walk across the calcination 
ground will for the rest of his life have a very vivid idea 
of “Gehenna.” This crude process has been stopped in 
Portugal, and there is little doubt that it will be pro- 
hibited in Spain as soon as it can be shown that the 
copper can be extracted by other means. Perhaps, how- 
ever, the best argument against the cementation process 
is its wastefulness, as only the copper in the ore is avail- 
able, while the iron, sulphur, gold, and silver, which 
form about 98 per cent. of the mineral, are either alto- 
gether lost, or at least rendered useless for any practical 
purpose. The Hollway process seems likely to remedy 
these disadvantages, and a licence for working the pro- 
cess has been secured by Mr. Hugh M. Matheson, the 
chairman of the Rio Tinto Company. 

Papers giving a full detailed description of experi- 
ments which have been carried out on a_ practical 
scale at Messrs. Cammell’s works at Penistone, and 
at Messrs. John Brown and Co.’s works at Sheffield, were 
read by Mr. John Hollway before the Society of Arts, and 
also at the recent meeting of the British Association at 
Sheffield. This operation is effected by blowing a cur- 
rent of air through the molten sulphides; the heat thus 
produced is found to be sufficient to fuse the mineral 
matter which is introduced into the furnace. The combus- 
tion is, of course, maintained by mixing a sufficient pro- 
portion of pyrites or other mineral 84 uc with the 
charge. Sulphides have been found to burn with great 
rapidity under these circumstances ; and a remarkable and 
important fact to which this process owes its success is 
that sulphide of iron burns before sulphide of copper. 
The resulting oxide of iron combines with silica and 
forms a slag, and the more valuable metals remain with 
the unburnt sulphides in the form of regulus. The point 
at which the copper begins to burn may be deter- 
mined by means of a spectroscope. The most marked 
feature of the spectrum is the presence of four bright 
red lines about equally spaced between the sodium and 
lithium lines. Immediately these disappear the lines of 
copper enter the spectrum. This shows that the copper 
is being attacked, and that more pyrites must be at once 
added. The corrosive action of the resulting protoxide 
of iron on the gannister lining of the furnace was 
materially avoided by the addition of sandstone with 
the pyrites charged into the furnace. In actual working 
silicions ores containing copper, or the gangue of 
copper-bearing veins, can be thus utilised. Sand or 
quartz containing gold might also be used for this 
purpose, as the gold would be found in the regulus, 
the silica serving to form slag. The only fuel required 
is that necessary to melt the first charge of pyrites, 
and for the blowing engines; in mines where there 
is plenty of water power the latter can, of course, 
be dispensed with. The process is continuous, and is 
somewhat similar to an ordinary blast furnace opera- 
tion, the pyrites and flux being charged at the top, 
and the Mods and regulus withdrawn at the bottom. 
The furnace is closed at the top, so that the gases 
may be conducted into chambers. Sublimates of lead 
and zinc are deposited at the entrance of the chambers 
in which the sulphur is collected, while the sulphurous 
acid can be converted to sulphuric acid in another 
chamber, and then only nitrogen would pass into the air. 
The regulus will contain the whole of the copper, as well 
as the gold, silver, and nickel originally present in the 
ores and fluxes used. The pyrites employed at Penistone 
contained 24 per cent. of copper, and 1} oz. silver, and 
3 grs. gold perton. After ten or twelve minutes’ blowing 
a regulus was obtained containing 54 oz. silver and 1 oz. 
1 dwt. of gold per ton, the copper being 635 per cent. 
When the process is in full operation the regulus will at 
once pass on to reverberatory furnaces ad bn converted 
into metallic copper. 

It appears to be more than probable that this process 
will play an important part in the future. For 
example, the following is an extract from a circular which 
the Parys Copper Corporation have issued to their share- 
holders :—-“ Mr. Hollway’s process has been tried on a 
sufficiently large scale to be pronounced a success with 
certain classes of ores by a number of practical and 
scientific men, and is considered to be peculiarly applic- 
able to the large masses of poor ores of the Parys Mines. 
Should the process enable the Parys Copper Corporation 
to recover the copper now dormant in the Halvans, we 
need hardly say the results to the company would be 
very important.” It is now a matter of history that the 
Parys Mountain Mines in Anglesea at one period pro- 
duced a large proportion of the copper used in the world, 
but these mines are at present comparatively unproduc- 
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tive. It is stated that the process may also be applied 
to ores containing other metals, and is especially 
suitable for the extraction of silver and gold from 
argentiferous and auriferous pyrites. In the amalgama- 
tion process the presence of sulphur and arsenic sickens 
and flours the mercury, thus neutralising its action, 
whereas by fusion, as in the Hollway — the whole 
of the silver and gold present can obtained. The 
directors of the St. John del Rey Mining Compan 
who have at their command the best known method, 
for extracting gold from their o state, in their 
last report to their shareholders, that :—“The loss 
of gold in treatment during the year amounted to some 
190,000 oitavas, or 21,900 oz. troy, of the value of 
£76,000. It is evident that further efforts are called for, 
and that the directors are not justified in accepting the 
present state of the reduction process as satisfactory or 
incapable of improvement.” We understand that the 
St. John del Rey 5m | Company are going to try the 
Hollway process in Brazil. 


’ 
8 





THE INDIAN PUBLIC WORKS DEPARTMENT. 


Very important changes are about to be made in the Public 
Works Department. Retrenchment is being effected in every 
direction, and engineers of long and short service alike tind 
themselves forcibly ‘‘retired” on comparatively moderate frac. 
tions of the pay which they have hitherto been drawing. The 
Indian Government appears to be acting very impartially in 
this matter, the military engineers being retired almost as 
freely as their civil professional brethren. The change is much 
to be regretted, as in the first place engineering work remains 
to be done on an enormous scale in India, and, in the second 
lace, a very large number of engineers will have to return to 

tngland to find themselves without employment. Work for 

engineers in this country has almost to exist, and the 
chances of engagements for those who return from India next 
October and all through the winter, are small indeed, while 
the pensions and allowance which they will receive will compel 
sharp retrenchment on the part of those who do not possess 
private means. The bearing of this reduction on the imme- 
diate future of Cooper’s-hill College remains to be seen; and 
we counsel those of our readers who propose to place their 
sons there to pause, and watch the course of events for a 
time. 

THE ARMSTRONG DIVIDED MOUNTAIN GUNS 
AFGHANISTAN, 


THE interest in the operations in Afghanistan centre in the 
movement of the column advancing from the Kurram Valley 
over the Shatargardan Pass on Kabul, under Sir Frederick 
Roberts. This column having secured the road over the above- 
mentioned pass, has about seventy miles to traverse of bad 
but feasible ground with but one fairly difficult pass in its 
path. It is satisfactory to be able to state that it is well pro- 
vided with suitable artillery in proportion to its strength, in- 
cluding the two mountain batteries of experimental Armstrong 
guns of the pattern described in the last volume of THE ENGINEER, 
These guns having been made on a suggestion of Col. Le 
Mesurier to take assunder, are so constructed as to be really 
powerful field pieces while having the mobibity of mountain 
guns, each gun being carried on two mules. It may be 
remembered that we pointed out that even should experience 
teach us that the union of the parts of the barrel was a more 
difficult process in action than the putting together of a 
mountain carriage, the battery would still be specially suited 
to such operations as involved the crossing of a range of 
mountains and subsequent fighting on level ground. This is 
precisely the condition under which these guns are now to be 
employed. While the daily papers may with truth observe 
that we may well congratulate ourselves on the presence of 
officers of such reputation as Sir F. Roberts, Brigadier General 
Massey and others who happen to be within reach at the 
moment, we are glad to be able to point out that these two 
experimental batteries—twelve guns in all—are exactly in the 
right place at the right time. We hope to hear of good results 
effected by them. 


IN 


ALLOYS OF LEAD AND ANTIMONY. 


SeverAL of these alloys having the following compositions 
by weight, videlicit :— 


Pare Ue a OP a 
Antimony .. 13°79 .. o/ 2 a . 
“100 100 100 

have been submitted to a new examination by M. F. de 


Jussieu, who has published his results in a pamphlet of some 
scientific interest, printed this year at Autun, of which we 
have been favoured with a copy. Every scientific metallur- 
gist acquainted with the singular properties of precipitated 
metallic antimony, as published some years ago by Mr. Gore, 
will be prepared to expect many remarkable properties of that 
metal and its alloys, which, as yet have been but imperfectly 
studied, though the metal itself in a state of imperfect purity 
has been known since the fifteenth century, when its powerful 
medical properties were first ascertained and employed by 
Basil Valentine and Paracelsus. The chief portion of 
M. de Jussieu’s pamphlet is devoted to the experimental 
recognition and exposition of facts chiefly of interest to the 
_ scientific metallurgist, and especially in reference to 
the liquation and crystallisation upon reduction of eee 
ture of these alloys; but there are a few things intercalated 
which may prove of practical importance. Amongst these is 
the fact, not so far as we know previously pointed out, that 
those alloys of lead and antimony whose constituents are the 
same in kind as common type metal are susceptible of 
assuming a high degree of hardness when rapidly cooled 
against a cold metallic surface, showing a perfect analogy with 
the property of hardening by chilling eminently possessed 
by certain cast irons, but more or less shown by all known 
varieties of that metal. In the hands of the experimentalist 
well acquainted with the existing methods of casting stereo- 
typed plates, M. de Jussieu’s results may yet prove of con- 
siderable practical value, 


IRONWORKS IN THE MARKET. 


Ow1na to the recent large failures in the Cleveland district, 
some of the most valuable ironworks in that locality are in the 
market, On Tuesday, the blast furnaces, pofdling furnaces, 
angle, plate and rail mills, and the Danks rotary furnaces of 
Messrs. Hopkins, Gilkes, and Co, were offered. for sale, 
and did not find purchasers. Bids were made inadequate 
to the intrinsic or even marketable value of such works, It is 
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probable, however, that negotiations may be concluded for the 
purchase of these works. The furnaces are modern in con- 
struction, 75ft, high, and 24ft. in the bosh, The mills and 
forges, it is true, would require almost dismantling before 
they could be fitted for steel manufacture, and the well- 
made Danks rotary furnaces are not required. But the 
position of these works is most excellent; situated 
on a line of railway, and on the river bank, inland 
or foreign communication is easy. It is a pity to see 
the elaborate Danks plant, upon which a vast amount of care 
and money was expended, going to decay. Great hopes were 
once formed of these furnaces, and the iron produced from 
them was almost, for durability and temper, worthy to be 
called steel. The furnaces to be offered next week belonged 
to Messrs. Lloyd and Co., in liquidation. Three of them are 
situated at Lackenby, near the estuary of the Tees, and the 
remaining six adjoin Messrs. Hopkins, Gilkes, and Co.’s 
furnaces at Middlesbrough. Whether they will even draw a 
bid remains to be seen. With the present slackness of 
demand for pig iron there is no requirement for more furnaces 
to be put into blast, and a purchaser would, of course, desire 
to produce iron as speedily as possible. These nine furnaces 
represent a cost value of fully a quarter of a million. A 
revival in trade would no doubt make them valuable, because 
they would require d gomeary nothing to fit them for lighting 
up. The Cleveland district has been sadly over-built. To 
meet a very temporary demand furnaces were built which 
were put out of blast almost as soon as they had been lighted. 
Whether capitalists outside the district have any faith in an 
improvement of trade remains to be seen, Sales of important 
iron plant of this description ought certainly to afford an index 
to the state of opinion, 





A PROSPEROUS IRON COMPANY, 


Tur announcement of the intended declaration by the Con- 
sett Iron Company of a dividend for the half-year at the rate 
of ten shillings per share has shown that at the very worst of 
all times for iron making companies it is possible for such to 
make a handsome profit when they are not overweighted by 
capital being too large. The chief difference between the 
Consett Iron Company and many of those which are in the 
north of England and in other mining centres struggling to 

revent continued loss dragging them into liquidation, is that 
it has a capital comparatively small, because its works and 
collieries were purchased when values were, at the least, not 
above the normalamount, whilst most of the others were formed 
when values were abnormally inflated, and hence their capital is 
very large in comparison to the work they do, For the previous 
half-year, the dividend on the Consett Iron Company’sshares was 
less, 5s, ed share, and the total paid for the year now ending, 
15s. per share, is much lessthan hasbeen paid in previous years; 
but when it is remembered that the £10 shares are only 
£7 10s. paid, the declaration of such a dividend in times like 
the present is marvellous, and not the less when it is 
earned without iron mines or steel works—earned almost 
exclusively by collieries and ironworks proper. The 
history of the Consett Iron Company is one of the 
most remarkable in the records of Northern mining and 
metallurgy. Begun nearly forty years ago in the bleak 
north-west of Durham, under the style of the Derwent Iron 
Company, to work the iron, coal, and limestone on the 
Consett estate, it yearly grew—grew to be only second in 
extent in the kingdom to the great works of Sir John Guest; 
but it speedily exhausted the local ironstone, and had 
eventually to open out mines in Cleveland, which became 
ultimately the Las yowd of the Messrs. Pease, and are still the 
most productive of the mines of these gentlemen. Twenty- 
one years ago the North was convulsed by the stoppage of the 
Northumberland District Bank, to which the Derwent Iron 
Company was largely indebted, and in the winding up which 
ensued the latter company’s works were transferred to a 
partnership of about fifty persons, the purchase money being 
about £900,000, and the new company being the Derwent and 
Consett Iron Company, Limited. Deep depression charac- 
terised the iron trade for some years, and the new company 
had not been able to complete its purchase by paying the 
balance of the purchase money. Ultimately, in 1864, a new 
company—the present—was formed on a wider basis. 
It acquired for less than £400,000 the Consett Iron- 
works, and some subsidiary works it afterwards sold at 
Sunderland; the coal royalties, and other properties. 
In the era of prosperity which set in nine years ago it 
fully shared, the profits of three years alone being £620,000, 
or more than the value of the total property as then estiinated. 
Since then there has been a diminution in the profits. Its 
growth need not now be dilated upon; suffice it to say, it 
is one of the largest producers of coal, coke, and iron in 
England, and that its growth has transformed the once 
isolated district round Benfieldside into one of the most active 
and industrial, whilst there has been a natural development of 
smaller industries round this great one. It isalone enough to 
indicate the extent of its operations when it is added that in 
busy times it pays £360,000 in wages yearly, and that it is 
now the largest producer of ship plates in England. 
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Voussoir Arches applied to Stone Bridges, Tunnels, Domes, and 
Groined Arches, By W. Carn, C.E. Van Nostrand’s 
Science Series. London: Triibner and Co, 16mo. 

Maximum Stresses in Framed Bridges. By Prof. W. Cary, 
C.E. Van Nostrand’s Science Series. London: Triibner 
and Co. 16mo, 

The Strength of Materials, By W. Kent. Van Nostrand’s 
Science Series. London: Triibner and Co. 16mo. 1879. 
THESE little books are reprints from Van Nostrand’s 
ngineering Magazine, and in some respects it is diffi- 
cult to assign them a place among books. They cannot 
be. — amongst the so-called science primers, and 
neither are they exhaustive works. They are rather 
articles on the subjects of their titles, and cannot be 
ooked upon as very necessary additions to their litera- 
ture in book form. The first is a sequel to a former treatise 
on “ Voussoir Arches,” which is, to some extent, necessary 
to an understanding of some of the references made in 

fore us. One of the chief objects, however, of 

the latter isa discussion of the effect of the elasticity, 
or rather compressibility, of the materials employed 
in the construction of arches and tunnels, on the 
catty of these structures, and also on the caleu- 
tions dealing with their strains. The effect of 

Compression and distortion of the spandrils, as well as of 





insufficiently studied by writers on the stability of 
voussoir arches, and he draws special attention to the 
difference between the path of the curve of pressure 
through an arch ring, when considered as of compressible 
voussoirs, and as a rigid arch. On this subject, Mr. Cain 
differs from Rankine, —" with respect to the 
effect of dead and rolling loads on the spandril 
resistance of the unloaded half of the structure. In 
dealing with the strains in domes, the author com- 
mences with a quotation from Dr. Scheffler’s “Theorie 
der Gewolbe,” to the effect that authors have commonly 
divided the dome into a series of lunes in order to deter- 
mine their stability by the means common for simple 
arches with vertical loads, This method of procedure, 
it will be admitted with Mr. Cain, could not be satisfac- 
tory, as it involves the supposition that the materials 
sustain an infinite thrust at the centre of the crown, 
where each line dies out, It may be pointed out, how- 
ever, that the stability may be determined from the con- 
sideration of a diametrical section without sensiole error, 
and the lune method has not been very common among 
practical authors. The method, however, of dividing the 
dome into concentric crowns, each resting on the inclined 
base of the cone of revolution below it, is the more satis- 
factory. For the learner this presents the advantage of 
showing clearly the gradual diminution of horizontal 
thrust towards the crown, at the centre of which it is 0. 
Mr. Cain’s essay presents some of the recent thought on 
this and other points in a form more interesting perhaps 
to teachers than useful to engineers. 

In the second book, the title of which is given below, 
it is difficult to find any very sufficient reason for its 
appearance. It is very desirable that the maximum 
stresses to which girders are subject under varying rolling 
loads should be easily ascertained, but Mr. Cain has not 
simplified the methodsof finding these strains, and, indeed, 
in many places his treatment reminds one of the complete 
guides to the patent laws,which inventors buy in the hope of 
saving patent agents’ fees, but only to find that the guide 
leaves the inventor in doubt on those points of detail upon 
which he most needs information. Those who are already 
fairly well informed on the questions dealt with in Mr. 
Cain’s treatise will gain very little if anything from its 
perusal, while those who are not so informed will gain 
about the same, for it is written for those who do know 
sufficient to understand a nod now and then instead of 
a sentence, and are thus able to ferret out a meaning by 
supplying something here and there. The gradual exten- 
sion, however, in the employment of the different American 
truss systems of construction with which Mr. Cain deals, 
may be some excuse for the appearance of the essay in 
the present form, more especially as most werks which 
deal with these are of a more or less expensive character, 
but students will do better with such books as Stoney’s 
“Strains,” Humbers’ “ Handy-book,” or Bow’s “ Eco- 
nomics of Construction.” 

In view of the increasing number of amateur experi- 
menters on the strength and properties of materials, the 
third book, of which the title is given below, may be 
recommended as containing some useful hints on the causes 
of the discrepancies between the results of experiments 
on the strength of iron and steel of similar quality in 
different hands. Experiments made on the strength of 
materials by unscientific experimenters do a great deal of 
harm whenever they get into print, and it is therefore 
desirable that any information bearing upon that 
which should be avoided in making experiments, and 
— the best methods of observing what really takes 
place during the time they are being made, should be in 
the hands of those likely to make them, and to some 
extent of those who are at all likely to read the records 
of them. With respect to crushing strength or com- 
ng strength, Mr. Kent remarks that what is meant 
by these terms is not yet satisfactorily defined. In 
illustration of what he means he points to the different 
behaviour under compressive strain of small cubes of 
different materials—(1) speculum metal, (2) cast iron, 
(3) wrought iron, and (4) lead. These respectively 
generally—(1) flies to pieces under a high compressive 
strain but without observable previous deformation, 
(2) breaks into two or more wedge-shaped pieces, 
(3) flattens out and cracks, and (4) flattens out almost 
pare & He asks what is the compressive strength 
of these? how is it to be estimated, as they all behave 
differently under pressure? He seems to think that 
inability to answer this question has caused engineers 
to use iron in compression less than they would otherwise 
have done, and is of opinion that for future experi- 
ments on crushing resistance “ Three things are desirable: 
First, an arbitrary standard shape and size of test 
specimen for comparison of all materials ; secondly, a 
standard limit of compression for ductile materials which 
shall be considered equivalent to fracture of brittle 
materials ; thirdly, an accurate knowledge of the relation 
of the crushing strength of a specimen p standard shape 
and size to the crushing strength of specimens of all other 
shapes and sizes.” It is evident that the first of these is 
unnecessary if the third is realised, and as that is 
possible, to an approach to accuracy sufficient for all 
practical purposes, we may say that the first requirement 
may be struck off. 

The second requirement seems to arise out of the diffi- 
culty which Mr. Kent has largely created for himself. 
It is true that Stoney’s description of crushing strength, 
in which he uses the words “the weight which will just 
crush,” may be inapplicable to very ductile materials, 
but though there is no written description of what is 
exactly meant by crushing strength as applied to all 
materials, there is not an engineer of any knowledge or 
experience who would not rapidly satisfy himself respect- 
ing “ crushing strength” of any material he had to use, 
by an intuitive process of comparison of its general pro- 

verties in relation to those of other materials. If Mr. 

ent adopts as “a standard limit of compression” for all 
ductile materials respecting which he is so concerned, 
the pressure under which incipient permanent set takes 





e arch ring, is considered by the author to have been 


strength of columns, torsional strength, and in the dis- 
crepancies in the formule given for these quantities 
much of what our author says is worthy of perusal, and 
may do good by directing attention to the necessity for 
qualifications already referred to in one who is to make 
experiments that may be useful instead of misleading. 








REEVES’ PNEUMATIC EXCAVATOR. 


In Tue Encrneer of the 10th August, 1877, an illustrated 
description was given of Reeves’s pneumatic excavator, then 
in use in the sinking of the piers of the Tay Bridge. During 
the progress of that work several devices had been tried for 
sinking the cylinders, and only very indifferent success attended 
any of them. It was after the experiences of these failures 
that one of the resident engineers of the bridge, Mr. Reeves, 
hit upon the happy idea of employing vacuum vessels separated 
from their pumping machinery and into which the material with 
a certain amount of ing water to be dredged from founda- 
tions or elsewhere should be directed froma pipe provided witha 
nozzle at the ground end, The apparatus thus formed a sand 
ump or excavator in which all pump valves and other parts 
Fable to injury and wear were separated from the sand and 
gravel raised. 
As described by us, the vacuum vessels were cylinders, the 
lower _ of which were funnel-shaped and provided with a 
flap valve at the bottom for the discharge of the material and 
water raised, and four cylinders were employed. Since its 
employment at Tay Bridge the excavator has been somewhat 
extensively used, and recently Messrs. A. Wilson and Co., of 
the Vauxhall Ironworks, Wandsworth-road, have made a set 
of the apparatus, in which several improvements have been 
embodied. This has been made for the New South Wales 
Government, and was sent out to Sydney, where it will be used 
in sinking cylinders in connection with the improvements now 
in progress in the harbour there. The apparatus consists of a 
pair of cast iron cylinders 4ft. in diameter, carried on a staging 
and placed in connection at their tops with an air pmmp, 
driven by a specially designed small steam engine, combined 
with the pump in one standard. The connections are so 
arranged that the air can be exhausted either from one 
cylinder singly or from both at the same time. The bottoms 
of the cylinders are not in this set made funnel-shaped, but 
have an inclined flat bottom of the full diameter of the 
cylinder, and the flat valve or discharge door is placed at the 
side instead of bottom, where it is more conveniently com- 
manded. In operation, the engine being started, the air is 
exhausted from one cylinder; the sand and soil with its 
associated water rushing up into the vacuum thus created 
soon fill the cylinder, the fact being indicated by a tell-tale 
float. The connection is then made between the air pump and 
the second cylinder, and that is similarly filled, during which 
time the contents of the first cylinder are discharged, and itis 
ready for the air pump by the time the second cylinder is full, 
and so the process continues alternately. The excavator was 
tested at Messrs. Wilson and Co.’s works and worked very 
successfully ; a vacuum of 24in. was maintained during 
exhaustion, and the cylinders were rapidly filled with sand 
and water from a temporary pit. 

This excavator has a very wide field of operations before it, 
and will without doubt be largely employed for pier sinking, 
river dredging, removing sand-bars in harbours and river 
mouths, removing sand from wrecks, and similar works. Since 
the above was written we have learned that these dredgers have 
proved remarkably successful, one set of dredger plant cost- 
ing under £4000 raising about 250 tons of material per hour. 
The speed and cost of removal depends of course on the dis- 
tance to which the load of dredged-up material has to be 
taken for deposit. 








Brivce Buitpine in AusTRALiA.—The large iron bridge to be 
shortly erected over the Shoalhaven River at Nowra is to be on 
the American truss principle—having six spans of 120ft. each, 
and one span of 180ft.; the superstructure is being manufactured 
by the Edge Moor Iron Company, Delaware, U.S., but the cast 
iron cylinders of which the piers are to be constructed are in the 
hands of the Atlas Foundry and Engineering Company, Darling 
Harbour. These cylinders present no difficulties of manufacture 
beyond that of their great size, those for the large span being 7ft. 
diameter and 6ft. long, the weight being still further increased by 
the top and bottom flanges necessary for joining one length to 
the other. We were recently present at the casting of one of 
these cylinders, and were much pleased with the workmanlike 
way in which the whole operation was conducted. The quantity 
of molten iron necessary for casting one length of 6ft. is about 
four tons, and this being run off from the furnace into an iron 
receiver, was lifted by an overhead traveller to the pit in which 
the mould was placed, and there run out with as much 
ease as if it were so much water. Instead of the old-fashioned 
brick core, for these large castings the Atlas Company have 
adopted a hollow iron core made in three segments, with a short 
fitting piece or ent, so that when the metal has sufficiently 
set the wedges of the fitting pieces are knocked out, and the 
whole core is then free to yield to the pressure caused by the 
contraction of the metal in cooling; by this arrangement not 
vnly is much time saved—the cores being moulded and dried as 
quickly as required—but, the cost of building an expensive brick 
core for each cylinder, to be broken up as each casting is made, 
is avoided. The cylinders are being cast at present at the rate of 
three per week; but so soon as the new pit is ready double this 
number will be turned out, the total quantity required being 125. 
From the foundry, after being properly fettled, the cylinders are 
taken to the machine shop to have the top and bottom flanges 
Lie “sig faced, in order to make a good joint; and those of our 
readers who have been used to the orthodox lathe, with face 
plates to secure the work to, would be somewhat surprised to see 
the home-made machine, which we found quietly facing the 
flanges of these huge cylinders as quickly and thoroughly as the 
most expensively constructed lathe could do. When the contract 
for this work was first taken there was no lathe in the Atlas 
Company’s works large enough to take in pieces of this size, the 
manager, Mr. Edgington, therefore, set himself to scheme one 
to answer the pur . A shaft 7in. diameter was mounted on 
two “A” gulaciele do bearings, and keyed to this were two cast- 
ings, each casting having four radial arms, each fitted at the end 
with an adjusting screw—gearing was fitted at the end of suffi- 
cient power to drive the machine by a belt from the main shaft- 
ing of the shop, and two slide rests being fitted in position 
completed the Tithe. In fixing the cylinder to be B sear in 
— the main shaft, on which are keyed the radial arms, is 

rawn back out of one of the bearings sufficiently far to allow of 
the cylinder being rolled into place on the platform prepared for 
it, the shaft is then passed through the cylinder back to its bear- 
ing, and the cylinder fixed in position by the radial arms being 
adjusted between the feathers or gusset pieces of the flanges, the 
work being properly centred by adjusting the screws at the ends 
of the radial arms already mentioned ; the time occupied in facing 
both of the flanges is about six hours, the bolt holes are then 





place, he will get over his difficulty. With respect to the 


drilled to template, and the cylinders are ready for delivery. 
—The Australian Engineering and Building News., __ .... 
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NEW RAILWAY CARRIAGE DOOR LOCK. 


We illustrate herewith a new railway carriage door lock, 
now being used by the South-Western Railway Company, 
invented, patented, and manufactured by Messrs. Jelley, Son, 
and Jones, 196, Blackfriars-road, London. It isa -actin, 
door lock, automatic in its action. The bolt A, when raise 
by the handle not shown, leaves the door free to open, and is 
retained in this position by getting behind the catch B. 











ELEVATION INTERNAL VIEW 
ONEDCE OF WITH SIDE PLATE REMOVED 
book 


When, however, the door is closed, A being up, B comes 
against the door jamb, and being pushed out of the way, 
releases A, which immediately fastens the door, as shown in 
the internal view. The edge of the bolt A is bevelled as 
shown, to facilitate the closing of the door. It will be seen 
that the lock is very strong, and extremely simple, and it 
ought therefore to be very durable. It is opened exactly the 
same as an ordinary carriage door lock. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
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STEAM ENGINE ECONOMY. 

S1r,—Being a very old subscriber to your valuable journal, 
Tre Encrveerr, I beg of you to insert in some future number 
copies of the indicator cards and particulars enclosed. Nos. 1 
and 2 are from a pair of condensing beam engines that have been 
at work over twenty-five years, the main working parts having been 


renewed and put in stronger about five years since. Shortly 
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after this we put in new—Pollitt’s—boilers, to werk at 65 lb. pe 

square inch. About two and a-half years ago we put in a new 
horizontal compound engine on the tandem principle with vertical 
single-acting air pump worked by a bell crank in front of cross- 
head; the engine was made by Messrs. Pearson and Spurr, 
Birstal Foundry, near Leeds, from entirely new designs by their 
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manager, Mr. Geo. Sellers. The high-pressure cylinder is 19in. 
diameter, 5ft. Gin. stroke, with double main and cut-off valves 
on the Meyer principle, fitted with an automatic link motion, 
coupled to a quick speed governor; the low-pressure cylinder is 
33in. diameter with 5ft. Gin. stroke, fitted with two ordinary 
slide valves with a variable travel to alter point of cut-off from 
8 to 3 of the stroke, whilst the engine is at work. The work- 
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H.P. CYLINDER 
STEAM = 70 LBS.——REYS =40 ALL WEICHT ON 


ing = of the engine is 440ft. per minute or forty revolutions, 
and I can with confidence say that no engine has been more 
severely tested as regards being light and heavily loaded, that has 
done its work better and given out steadier turning, though it 
may have been fitted with the most sensitive throttle valve. 
Some six months back we stopped the two beam engines and 








coupled all machinery on to the horizontal tandem engine, and 
are now driving some additional machinery as well, with one new 
—Pollitt—boiler fitted with Green’s economiser, the indicated 
horse-power varying from 277 up to 320, and doing this so easy 
that I have no fear of putting on 100-horse power more. The 
new boiler blows off at 75 lb. per square inch, and our total con- 
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sumption of orlinary Gomersal coal, on making a ten hours’ test 
last mcunth proved to be only 2 tons 6 ewt., or say 13 lb. per horse- 
power per hour. In conclusion I may state that owing to so 
much extra gearing and shafting having been put in to couple all 
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the different machines up to the new engine, the friction is about 
the same as before we made the alteration, though we are driving 
regularly more machinery with two boilers less, which effects a 
saving of over 12 tons of coal per week, which I consider is due 
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to the superiority of the compound over the simple condensing 
principle. 

Thinking the above-named alterations would be interesting to 
some of my brother subscribers, I need not apologise for so long 
a trespass on your valuable space. Davip StTvuB.ey, 

Gomersal Mills, near Leeds, Engineer. 

August 14th. 











MARINE ENGINE GOVERNORS. 

Srr,—If absence from the country will suffice as an apology 
for delay, and what I have to offer should prove acceptable for 
publication, I beg to make some remarks upon the above subject, 
which, I think, should be further ventilated. There was read 
before the Institution of Mechanical Engineers, at Glasgow, 
two papers, ‘‘ On Marine Engine Governors,” one of which was 
published in THe ENGINEER on the 8th ult. 

= way of preface I should say that the utility of a properly 
applied governor or regulator of the engines of a steamer in 
boisterous weather will not, of course, be questioned by one who 
spent too many years of the life of a patent at hammering the 
fact into the acceptance of at least nine-tenths of those in steam- 
ship management, who should have been the first to appreciate 
any successful device for the purpose. True they were not alone, 
for, save the favour it received in the columns of THE ENGINEER, 
and a few other handsome exceptions, the press did not venture 
encouragement, and nine years had elapsed, though frequent 
applications had been made in the meantime, before the Govern- 
ment would permit its trial in a vessel of the navy. 

Although criticism may be instituted upon alleged new con- 
trivances offered, real improvements cannot be objected to by one 
who has ceased for a decade to receive any emolument whatever 
from such a source; whilst, on the other hand, it affords a hopeful 
outlook for the future that so much interest is taken in the matter, 
and it becomes particularly pleasing at the same time when a 
paper should be read on the advantages of marine governors 
through a source from whence came, in the early use ot those 
devices, the sternest opposition. And may it not be possible, 
too, that a standing disgrace, which attaches itself to the ignorance 
of the Board of Trade on the subject, may soon be removed? 

The first paper read was ‘‘The Pneumatic Marine Governor.” 
In the preliminary of this paper the author states that “‘ before 
the compound engine became universally adopted... . and 
while the common condensing engine was the type of sea-going 
engines, Silver’s governors and others of the same class [what 
others of the same class’] which derive their power of controllin, 
the acceleration of the engine from that acceleration did g 
service.” Then follows the theory, if I understand it, that such 
governors are insufficient for controlling the volume of steam in 
the duplicate, as expansion cylinders of compound engines, and 
hence they must ‘‘race” by force of the expansion alone as the 

ropeller mes relieved from the sea. ‘‘In view of these con- 

itions,” it is argued that compound engines should have a con- 
trolling power that would act independently of the engine, 
and “anticipate” the “racing.” This was the original 
argument against the use of any governor, persisting 
“that it would not be so advantageous as having expe- 
rienced men, who are accustomed to the various noises and 
movements of the steam engine, and can govern the throttle so as 
to check undue ‘racing’ by closing and opening in advance of 
those irregular movements.” I quote the mam from an adverse 
report of an engineer-in-chief to a navy department. It is but 
fair, however, to the memory of that gentleman that he became 
subsequently, to use his own words, “a great governor man.” 
But this theory came to grief speedily, after a little experience in 
the use of a governor that acted simultaneously—not “ after- 
ward,” as inventors of improvements (?) would argue—with every 
indicated change of the speed of the engine, making the best use 
of every ounce of steam pressure, and the best possible speed 
under the circumstances, and all this with as great safety as in 
calm weather. Many engineers of experience with compound 
engines, and whoare competent to adjust the governor properly, have 
declared that no improvement can be made in their working in 
the worst of weather—it is a mere matter of so adjusting the 
governor as to wholly shut off the steam at a start of the engine 
when the nature of the case requires it. This does not argue, 
however, against improvements, if any are available. And now 
in what way does the pneumatic marine governor propose to im- 
prove the case? According to the anpering in THE ENGINEER 
representing the governor, it operates by letting water through a 
ew in the side of the ship’s stern upon a piston or diaphragm, 
which acts upon a tube of confined air leading to the throttle 
yalye and connected to work the latter. 
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The theory of anticipation, if I understand it, is that the 
onward movement of the ship brings the governor ‘ hole” 
into shallow water before the propeller arrives in water 
of the same depth. This idea is a vas pretty to those 
who are unfamiliar with the uncertain movements of the fickle 
wave, and it might work to some satisfaction when the ship is 
running against something of a regular head sea; but what of 
it in a swift following sea, in which the waves roll along much 
faster than the anealt of the ship? The fact is, that neither 
the motion of the ship or the sea will afford any guarantee of 
the immersion of the propeller in relation to anything separate 
from the latter, and the governor in question would be just as 
likely to post date as to ante-date the throttling of the engine, 
It is quite probable, therefore, that in many a beam sea, or 
particularly when a steamer should be struggling off a lee 
shore, and making but little progress, that those interested in 
the vessel—or, it might be, in their lives—would wish for some 
automatic instrument upon their engines that would act on) 
and simultaneously with such movement of the machine with 
the view of developing the power to save them. is is no 
fancy story; the experience of the writer has convinced him 
of the reality. 

This, or a similardevice,was introduced by Mr. Waddell, now the 
commodore engineer of the Cunard Company, about twenty-five 
years ago—his arrangement, I should say, possessing the advantage 
in having rigid connection between the governor (?) and thethrottle 
valve, and avoided thereby the loss of action upon the valve that 
would be suffered from the compressibility of common air. This 
same contrivance was offered as a novelty, and, I understood, 
applied in two or three instances, some ten or fifteen years after 
its invention by Mr. Waddell. 

The author of the paper says, “It is the only governor which 
is not dependent upon the accelerated speed of the engine for its 
action.” This is a mistake. The float, or floats, placed by 
the paddle wheels, or if by the screw propeller moving up and 
down by the stern post, would have an advantage over his device 
in its being still nearer the propeller. The horizontal tube of 
mercury and the pendulum were also very fine in theory, but 
unfortunately for those ‘ independent” contrivances the wild and 
stormy deep has no respect for our fancies ; for safety and economy 
the steam engine must possess within its own mechanism an 
automatic means of disposing of its powers according to the 
various degrees of resistance to its movements. 

Next we have the so-called ‘‘ velometer,” of which, even were it 
arranged according to the best of principles, but little need be said 
of it as a regulator for the screw propeller, as its power to operate 
the throttle valve is secondary ; this idea of it, however, is founded 
upon the understanding that the governor portion consists of a 
paddle wheel turning in a cylinder of water; that it does not 
possess the impact or momentum of the fly-wheel to force it to its 
work, but is liable to slip or hesitancy in proportion to any resist- 
ance to its rotation. With this discrepancy, it has to move aslide 
or other valve, having considerable friction on a steam cylinder, 
the piston of which after accumulating sufficient power, operates 
the throttle valve. Probably the first device of the steam 
cylinder kind for working the throttle of a marine engine, was 
fitted upon the paddle steamer Atlantic of the Collins’ Line by 
Mr. Horatio Allen, of New York, in 1855. It consisted of a 
balance or four-balled centrifugal governor—my own first marine 
zovernor—which worked an oscillating conical valve, requiring but 
ittle motion, and both it and the governor effected, apparently 
without friction, the movement of the piston which they operated 
sometimes easily and at other times rapidly, according to the 
resistance of the waves, proving the perfection of the governor. 
This contrivance was fitted to some ten or twelve steamers 
chiefly paddle, but discarded for screw propellers, and substituted 
by the isochronous governor, which has been in general use 
since. The steam-cylinder governor lost favour also on account 
of its piston becoming corroded or ‘‘steam-gummed” when 
not in use, and almost immovable when wanted; its construction 
in different metals met with the same result. 

Now, as to the regulation of the compound engines, there is no 
difficulty. Simply use the best-known governor in connection 
with the regulating valve, the latter placed in the exhaust. This 
will make any engine keep time while there is sufficient power to 
be derived from the boiler for the work to be performed, and this 
arrangement, like the governor, will be subject to no patent fee, 
and should require no “ palm oil ” to make it work. 


Royal Exchange, Glasgow, September 9th. J, SILVER. 








MercanTILE Martine Encineers.—Besides the masters and 
mates, there is a body of men in the mercantile marine, whose 
case we have on more than one occasion advocated—we refer to 
the certificated engineers. As a class, there is no body of men 
more intelligent, more deserving, and less obtrusive ; and there is 
no class who think they suffer more from the jealousies of the 
masters and mates. If it was an evil too grievous to be borne by 
master mariners that they should be sat upon by two officers, one 
of whom was not a merchant captain, while the other was ; how 
much the more grievous must it be for a pete f engineer to be 
sat upon by assessors, not one ot whom has had experience as a 
sea-going engineer in the merchant service, and whom the 
engineers—of course, without reason and purely as a matter of 
sentiment—-regard as anything but their peers, It may be said as 
regards engineers that public policy requires, in their cases, that 
one assessor at least should be an independent officer, who is not 
connected with the profession as a sea-going engineer. This may 
be undoubtedly true ; but, if so, it is no more true in the case of 
engineers than in the case of masters and mates. The Act 
requires that, before a certificate can be dealt with, the case must 
have been heard before assessors, of whom two must be persons 
‘having experience in the Merchant Service.” Under the Act, 
therefore, an engineer having that experience is compstent to 
serve as an assessor to try a master or mate. As no body of 
master mariners would agree to a sea-going engineer acting as an 
assessor in the case of one of their body, it is only doing as they 
would be done by for master mariners to refuse to sit as ussessors 
on sea-going engineers.— Nautical Magazine. 

DEFENCE oF THE River Mersey.—For a long time past exten- 
sive operations have been going forward in the construction of a 
new fort for the defence of the river Mersey, so essential for the 
security from ible invasion of an important commercial port 
like Liverpool. Under special arrangement with the Govern- 
ment, the preliminary excavations and laying the foundations 
were Mr 1s out by the Mersey Docks and Harbour Board. The 
contract for the completion of the fort was undertaken by Messrs. 
John Aird and Son, of Lambeth, and the wrought iron plates, 
which will form the protection of the gunners, have been manu- 
factured by Messrs. Charles Cammell and Co., of Sheffield. 
Some of these plates are 20ft. in length by 11ft. in height, and 
8in. in thickness, and each weighing about 26 tons. Of the 
magnitude of this plated armament some idea may be formed 
from the fact that it was found necessary to construct, at con- 
siderable cost, a new description of railway truck for the convey- 
ance of the plates from the works at Sheffield to the banks of 
the Mersey. The removal and fixing of these plates has been a 
work of great labour and skill. The fort is crescent-shaped, 
two storeys in height, and measures 330ft. in length by 47ft. in 
depth from front to back. It consists of ten casements, com- 

rising four gun-rooms and six living rooms. The basement will 
be devoted to shell and cartridge rooms alternately, from which 
there will be large stone tubes for the purpose of bringing up 
shot and shell to be placed on carriages for conveyance to the 

uns. The Government works, which are now nearly completed 

ave been carried out by Mr. Arthur Beale, engineer to the con- 
tractors, under the perevnel supervision of the Government 
Inspector, Major Clayton, of the Royal Engineers,—From 
Martineau and Smith’s Hardware Trade Journal, 
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RAILWAY MATTERS. 


rkmen e ed in the headings of the Severn Railway 
acne either tile of the river can hear the explosions of the 
various charges fired by the men in the opposite headings, and it 
is calculated that in about five weeks the two headings will be 
united. 

‘THE comparative endurance between iron and steel rails on some 
of the leading German railways may, Mr. C, P. Sandberg says 
be summed up as follows :—For iron rails the annual — 
was about 7 per cent., but since steel rails have been laid on the 
whole of these lines the exchange of unserviceable rails has not 
amounted to 1 per cent. in seven years, 

Tur total casualties reported to the Board of Trade in 1878 
comprise 540 cases of axle tailure, 1034 cases of tire failure, 20 
cases of wheel failure, 16 cases of coupling failure, 10 cases of the 
failure of parts of locomotive boilers, and 5 cases of failure of 
machinery, springs, &c., of engines. Probably none of these are 
more likely than the breakage of couplings to cause accidents, 
and hence the value in such cases of automatic brakes. 

AccorDING to the last mail’s papers steel rails in America are 
unchanged in price, with quotations 45 dols. to 47 dols. per ton 
at mill, though higher prices are said to have been offered for 
early delivery. Iron rails are higher, and prices are now 40 dols. 
to 41 dols. per ton at mill, with buyers plenty and urgent demand 
for early delivery. The prices which Americans are thus forced 
by tariff to pay is more than double the price in England. 

A tramway, worked by an engine made from the designs of 
Messrs. Henschel and Sohns has been successfully opened in 
Milan. ‘The line has been constructed by Cavaliére Pistorius, to 
whom the concession for the tramways has been granted, and who 
has at present constructed the line known as the Bergamo Lodi 
line of 22 kilometres in length. The rails are of the — 
type, and weigh 18 kilogrammes per metre. We shall on a future 
occasion give some particulars of this line and of its working. 

Tue Chicago, Burlington, and Quincy Railway Company 
recently received some new Consolidation engines, and the Aurora 
(Ill.) Beacon thus describes a test of their powers :—‘‘ On Thurs- 
day morning one of the large new engines, the 326, hauled eighty- 
five loaded cars to Chicago. The 325 was to take ninety cars 
yesterday, the 326 ninety-five to-day, and thus alternately add 
five cars each day until the train is sufficiently heavy to stall 
these monster engines. After thus being satisfactorily tested 
they are to he sent to the Iowa division.” 

Tue American Rai/way Age gives a statement of new railway 
track laid within the last six months in the different American 
States. It appears from these figures that of the 56 roads on 
which track laying is reported, 34 are of standard gauge and 22 
narrow, all 3ft. except one of 3ft. 6in., the mileage being 782 of 
standard to 354, or nearly one-half, of narrow. The amount of 
rails used in laying the mileage above reported may be estimated 
as follows :—783 miles standard gauge, at an average of 56]b. per 
yard, required 68,904 tons; 344 miles narrow gauge, averaging 
30 lb. per yard, required 16,217 tons; total, 85,121 tons of rails, 
costing £692,300. This is the estimate for single track, main lines 
only, and does not include side tracks, nor fish-plates, spikes, 
frogs, &c. 

A Savoy paper states that M. Chardon, Senator of the Haute 
Savoie, has been informed by M. de Freycinet, Minister of 
Public Works, that M. Quatery, engineer-in-chief of the depart- 
ment, has received instructions to make a preliminary study of a 
project for tunnelling Mont Blanc. It is further affirmed that 
the French Government is giving its serious attention to the 
expediency of laying down a railway from Annemasse to 
Chamouin. The making of a line from Annemasse to Sal- 
lanches has already received the sanction of the Administration. 
This line will join at St. Gingolph, near the head of Lake Leman, 
the railway from that place to Collonges and Annecy, now rapidly 
approaching completion, and which will bring Savoy in direct 
communication with Paris and the South of France. 

A NEW railway in Glasgow is proposed. Some years ago a 
direct entrance scheme in connection with the line from Helens- 
burgh assumed form, with the east end of Bothwell-street as a 
suitable site for the new central station, but Glasgow was not so 
big then, and the necessity for a direct western outlet, although 
recognised as an eventuality, was not felt to be conspicuously 
urgent. The circuitous and, locally speaking, comparatively un- 
productive route by Cowlairs and Maryhill was ultimately 
retained, and thus the direct western scheme came to be shelved 
for a considerable period. The project, is now, it seems, once 
more assuming an active shape. e task which now confronts 
the promoters of a line direct from a central station, vid Charing 
Cross, Hilfhead, Partick, and Dowanhill, to a convenient 
junction with the Helensburgh Railway, is much more difficult 
than it would have proved in the earlier stage. 

A reEporT has just been issued by the Minister of Public Works 
showing the number of railway accidents in France between 1868 
and 1877, The total number of accidents has been 799, causing 
injury to 2158, and deaths to 218 :— 

Number of 
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The great excess is 1871 was probably due to the bad state of 
some of the lines after the war. 

Tue roof of the new Gordon-street Station in Glasgow is 560ft. 
long, 215ft. span, and is covered by ten ridge and furrow roofs. 
It contains 130,000 superficial feet of glass, including two lean-to 
roofs, upon which the principal oat discharges by five cross 
gutters. _ The Bridge-street Station roof, which is 310ft. long, is 
similar in structure to the Gordon-street roof; it contains 
109,000ft of glazing. The ridge and furrow roofs are crowned b 
lanterns with louvres for ventilation. There are two methods, bot 
of Mr. W. E. Rendle, of Westminster, employed in the work of 

lazing these large areas, the greater part being the simple over- 
ap with metal clips to keep the squares in place; the other, 
where greater strength is required, isthe combination system in 
which copper bars of about half an inch wide are used, running 
in the dieection of the slope of the roof. These bars havea T top 
and curvatures below on each side, that take any water that may 
find its way into them, and completely prevent drip to the 
inside, At Carlisle Mr. Rendle has a roof to cover that will 
contain about seven acres of glass. 


Some interesting figures respecting the life of rolling stock 
and Superstructure in the United States have been compiled by 
the Illinois railroad commissioners, from the returns of twenty-six 
roads reporting on the subject. They show the following general 
average of duration :—Locomotives, - years ; passenger cars, 
= years ; stock cars, 10 years; freig t cars, 114 years; iron 
rails, 7 years ; steel rails, 14 years; oak ties, 7 years; pine ties, 4} 
es cedar ties, 54 years; truss bridges, 94 years; trestle 

ridges, 8 years; pile bridges, 9 years; joints and fasten- 
ings, 7 years; and fencing, 8 years. The Toledo, Peria, 
and Warsaw road gives the life of locomotives at 8 years, and of 
eo at 15; while the Michigan Central gives locomo- 
tives 24, and the passenger cars 20 years of life. Only one other 
road puts the life of passenger cars at 20 years. The lowest 


Teported life rate of passenger cars is 8 years. The shortest life 
of iron rails is 3 years ; the longest 12, Four roads give 10 years. 


NOTES AND MEMORANDA. 


One of the most celebrated mines in Australia is the ala, 
old-mine shaft, Victoria. The depth of this on June 12th last 
ad reached 21554ft. 

Dr. BRauMULLER, an Austrian mining engineer, states that in 
the subterranean waters of the « Fortabritt ” coal mine, in the 
Dux district, Bohemia, regular tides have been observed for the 
last six months. ‘The Berlin and the Vienna Academies of 
Science are devoting much attention to this phenomenon. 

THE pistons of the Corliss engine in the Philadelphia Exhibi- 
tion moved 720ft. per minute. In some Corliss mill engines in 
America this rate has been considerably exceeded. In some 
American river steamboat engines, with strokes of from 12ft. to 
15ft., 900ft. per minute is not an unusual speed. 

THE greatest number of rainy days occur in the northern 
districts of Norway, and particularly at Christiania. On the 
Dovre plateau —~ ny about 90 in the rm on the Skager- 
rack coast from to 100; at Tromsé and Vardé about 120; 
Skudesnaes and Christiania, 140; Bergen, on the fiords to the 
north, and at Vesteralen, 160; and at the Loffoden Islands, 180. 
Generally speaking, throughout Norway, it may be calculated 
that there is one wet day out of four, but at the Loffoden Islands 
every alternate day must be reckoned upon as wet. 


Art the present time over 1,800,000 gallons of petroleum are 
brought to the surface every day in the oil regions of poe 
vania alone, and it is stated that with this consumption 300, 
gallons, at the lowest estimate, run to waste every day. The 
ccaes Unined Pipe Line, and other methods of conveyance, 
utterly fail to convey the oil to markets, and the enormous tanks 
for storage are full to over-flowing. There are tanks owned by 
companies which hold 5,000,000 barrels of oil, and wooden tanks 
owned by private concerns of about the same capacity. 

Ir is estimated by expert statisticians in the production and 
consumption of coal that more coal will be raised this year in the 
United States than was mined in 1877 or in 1878. In 1877 the 
anthracite regions yielded 21,000,000 tons, and although in 1878 
the demand was curtailed to 17,000,000 tons, it is expected that 
close upon 30,000,000 tons will be required this year. Up to the 
present about 12,750,000 tons have been raised, against 7,300,000 
tons for the corresponding period last year. The full average 
production is estimated at 500,000 tons a week, and it has reached 
on one occasion 653,000 tons. 

THE fastest long distance ocean run on record is that of the 
mail steamer Durban, belonging to the Union Steam Company, 
with telegrams from the seat of war at the Cape. The Durban 
left Table Bay, it will be remembered, a little before 8 p.m., 
April 1st, and averaged 298 miles a day to Madeira, where a stop 
of 44 hours was made on the 14th day. Plymouth, was reached 
at 6 p.m., April 20th. The entire distance, about 6000 miles, was 
made in 18 days 16 hours, actual steaming, or an average of 13°1 
knots the whole voyage. Faster time has been made across the 
Atlantic, but this is the best on record for so long a distance. 

THE production of steel is being enlarged at a more rapid rate 
in America than in England. In the latter country the produc- 
tion of Bessemer steel ingots was eighteen times as great last year 
as it was in 1870, having risen from 40,000 tons in that year to 
730,000 in 1878. In Great Britain the production had not me 
four times as great as it was nine years ago, the total output in 
1870 having been 215,000 tons, and in 1878 807,000 tons. Of Bes- 
semer steel rails the increase in the United States had been from 
34,000 tons in 1870 to 600,000 in 1878; while in Great Britain 
the output had risen only from 300,000 tons in 1873 to 630,000 
tons in 1878. In stee] made by the Siemens-Martin process the 
rate of advance in America had been from 3500 tons in 1873 to 
38,000 tons in last year; in Great Britain the advance had been 
only from 77,000 to 174,000 tons. 

Mr. CHANDLER Roserts, at a recent meeting of the Physical 
Society, gave some results which he had obtained from an exami- 
nation of certain alloys by means of the induction balance. He 
had been able to detect a difference of one part in 1000 in the 
amount of silver in two shillings of equal weight. He also 
pointed out that Mathiessen divided alloys into three classes—(1) 
solidified solutions of one metal in another ; (2) solidified solu- 
tions of one metal in an allotropic modification of another 
metal ; 8) solidified solutions of allotropic modifications of both 
metals. For the first class the curve of electric conductivity is a 
straight line; for the second, a parabolic curve; for the third, a 
bent line. Mr. Roberts found that the balance gave the charac- 
teristic curve for the first class with an alloy of lead and tin, and 
for the second with an — of gold and silver. With a copper- 
tin alloy, which is a example of the third class, he found 
the curve given by the balance to be intermediate between 
Alfred Risch’s curve of ae and Mathiessen’s curve of con- 
ductivity, and considers that the balance is influenced by the 
density as well as the conductivity of the metal interposed. 

IN a paper on lightning rods, Mr. R. S. Brough states, in the 
Journal of the Asiatic Society of Bengal, vol. xlvii., p. 191, that a 
thin wire, of either copper or iron, would, for conductivity, 
suffice for the loftiest building; but a thin conductor would be 
dangerous, because it would be fused wf a heavy discharge of 
lightning. To the problem as to the relative sectional areas to 
be given to copper and iron rods, the answer usually given is, 
that an iron rod should have four times the section of a coppsr 
rod, determined from ratios of the conductivities and fusion 
points. But this simple treatment neglects the influence of the 
rise of temperature in increasing the electrical resistance of the 
metal, the difference between the specific heat of the copper and 
iron, and the fact that the iron rod, being made several times 
more massive than the copper rod, it requires a proportionately 
greater quantity of heat to increase its temperature. These 
omissions seca Bho an enormous error into the result, and Mr. 
Brough determines, from the corrected consideration, that the 
sectional area of an iron rod should be to the sectional area of a 
copper rod as 8: 3. 

From experiments by Mr. J. T. Bottomley, a report on which 
was read before the British Association at Sheffield, it seems that 
the prolonged rs Agari of stress has a very remarkable etfect 
in increasing the strength of soft iron wire. Comparing the 
breaking weights for a wire quickly broken with those for the 
same wire slowly broken, it is found that in the latter case the 
strength of the wire is from 2 to 10 per cent. higher than in the 
former, and is on the average about 5 or 6 per cent. higher. The 
result as to elongation iseven more remarkable, and was certainly 
more unexpected. In the case of the wire quickly drawn out, 
the elongation is, on the average, more than three times as great 
as in the case of the wire drawn out slowly. There are two wires 
for which the breaking weights and elongations are given in the 
tables accompanying the report, both of them “ ee ” wires, 
which showed this difference very remarkably. They broke with- 
out showing any special peculiarity as to breaking weight, and 
without known difference as to treatment, except in the time 
during which the application of the breaking weight was made. 
One of them broke with 44 1b., the experiment lasting one hour 
and a-half ; the other with 47 lb., the time occupied in applying 
the weight being thirty-nine days. The former was drawn out 
by 28°5 per cent. on its original length, the latter by only 4°79 per 
cent. It was found during the breaking of the wires slowly 
—several months—that the wire becomes alternately more 
yielding and less yielding to stress applied. Thus, from weights 
applied gendnelly between 28 lb. and 31 1b. or 32]b., there is very 
little yielding and very little elongation of the wire. For equal 
additions of weight between 331b. and about 37 Ib. the elongation 
is very great. After 371b. have been put on, the wire seems to 

t stiff again, till a weight of about 401b. has been applied. 

en there is rapid running down till 45lb. has been reached. 





Only four roads report the life of steel rails, and the give it as 
9, 12, 15, and 20 years respectively. ‘ r 


The wire then becomes stiff again, and often remains so till it 
breaks. f 





MISCELLANEA. 


From the report of the surveyor to the Hackney Board of 
Works it seems that the steam road roller does its work at an 
average cost of 1°07d. per square yard. 


_ Ar the lowest estimate there is expended on undertakings 
in the United Kingdom alone no less a sum & £60,000,000, 
representing an investment of at least £110,000,000 sterling. 


AN exhibition of those things, domestic and otherwise, com- 
monly placed under the comprehensive heading of ‘gas appa- 
ratus,” was opened, on Tuesday, in the Watt Institution, 
Greenock. 

An explosion of dynamite occurred in the’ Lead Com- 
pany’s Mines, at Nenthead, near Alston, Cumberland, by which 
a man named Michael Cowing lost his life, on the 1st inst., 
by being blown into atoms. 

_ THE pulsometer has been awarded a silver medal, making 
in all two gokl and five silver medals, at the Manchester meetin; 
of the Royal Manchester, Liverpool, and North Lancashire 
Agriculti Society held 4th to 8th September. 

OwinG to the improvement of the Yarra, Victoria, N.S.W., 
which hitherto could not be ascended by vessels drawing more 
than 13ft. of water, it has been found practicable to tow up 
the steamer Leura, which draws 15ft. 2in. forward and 17ft. aft. 

THE immense steel ropes intended for the raising of the German 
ironclad Grosser Kurfurst, are now being prepared at Sir George 
Elliot’s works at Cardiff. They are e from the finest steam 
plough wire-rope steel, and are 8in. in circumference. All the 
fittings are of cast steel. 


A LARGE deposit of iron ore, sopruetiy red hematite, is 
reported from Bosnia, in the district of Vares, which lies to the 
north of Bosna Serai. The ores may be t for many miles in 
thick beds, and the northerly flank of the Treskowac mountain 
(south of Vares) appears to be one mass of ironstone. 


A coMPANy has been formed in New York, with a capita! of 
nearly a million sterling, for heating that city by steam through 

ipes. The company is to hold the property for fifty years, and 
it will convey steam through pipes laid in the streets, for the pur- 
pose of heating buildings, for motive power, and for any other 
purposes to which steam can be applied. 

THE contract for the approaches and iron bridges, &c., for the 
Joint Committee, Lancashire and Yorkshire and West Lincoln- 
shire Railways and Southport Corporation, Mr. R. B. Perring, 
engineer, and for which the quantities were supplied by Mr. 

lendining, surveyor, Manchester, has been aw 
Messrs. Braddock and Matthews, Stockport. 

AN improvement in telegraphy has been made by Professor 
Klinkerfues, the principal astronomer at the Observatory of 
Gottingen, by which it will be possible to despatch as many as 
eight different messages simultaneously along a single wire. An 
apparatus has also been devised by which all the messages will 
at the same time be mechanically written down. 

THE gas department of the Nottingham Corporation have 
made arrangements for holding an exhibition of all kinds of 
apparatus in which gas is , including cooking and heating 
apparatus, and gas engines. The exhibition will be held in the 

echanics Hall from the 24th to the 29th of November next. 
Mr. John Wilson, Gas-offices, George-street, Nottingham, is the 
secretary. 

A LIGHTHOUSE is about to be constructed at Anvil Point, off 
the Dorset coast, at Swanage. The contract for the work has 
been taken by Mr. Clarke, of Bournemouth. The dangers of 
the coast have often been pointed out, the lifeboat crew 
stationed at Swanage having been frequently called out during 

es. The work has been Scotsisianstod by the National Life- 
t Institution. 

TuE Council of the Picton reading room in Liverpool have, as 
a result of the experiment to which we referred in a previous 
impression, determined to adopt the electric light for lighting 
the reading room and other parts of the building; the engine to 
be for ten lights of 4000 candles each, and the other apparatus 
for three lights, including six lamps, at a cost not exceeding 
£729. The total cost will be £1114. 


TuE Fothergil: gold medal is offered by the Society of Arts for 
the best means of attaining the protection of ships from loss by 
fire and from loss by sinking. A silver medal will be given for 
the best means of protecting ships from fire. A silver medal will 
be given for the best means of protecting ships from sinking. 
Models or drawings of structural arrangements and of appliances 
must be sent in not later than the 1st of January, 1880, addressed 
to the Secretary, Society of Arts, John-street, Adelphi, London, 
W.C., from whom full particulars and conditions can be obtained. 


THE Marquis of Bath presided on Monday afternoon at.an 
important meeting held at Bridgwater in connection with the 
Somersetshire Drainage Act for the prevention of the annual! 
recurring floods. It is intended that more than 90,000 acres s 
be brought under the jurisdiction of the newly-formed body of 
commissioners. The whole of this area is at present below the 
level of the highest recorded tide. It is proposed to undertake 
important works of arterial drainage, including the widening 
and deepening of the river Parrett, and a new cut through the 
Sedgmoor district. 


A VALUABLE bed of anthracite has just been a gg and 
n to be worked at Ching-men-chow, near Ichang, on the 
banks of the Yang-tze-Kiang. ‘The coal district extends for 
seventy-five square miles, and possesses ten of coal, one of 
them—the Wutzukow bed—being estimated to contain 1,200,000 
tons, and being only 100ft. below the surface. The coal is of 
excellent quality and particularly suitable for smelting ; and as 
the province of Hupei, in which the basin is situated, is known 
to possess some valuable iron ores, it is not improbable that an 
iron industry may rise up of vast importance to China. 

A cosTLy piece of piling has just been completed in con- 
nection with a warehouse on the quay in Newcastle-on-Tyne. 
The substratum was a quicksand, and to secure a foundation two 
rows of iron cylinders, each cylinder being 6ft. in diameter and 6ft. 
in length, were sunk into the bed of the river tothedepth of 40ft. The 
front row is closely keyed together by timbers let into the sides of 
the cylinders, and su framed as to forma wall. The cylinders in the 
second row are placed alternately behind those in the front. The 
cylinders were sunk under atmospheric pressure, and then were 
filled in with concrete, upon which is built the masonry of the 
quay wall. ‘The plans were prepared by Mr. Fowler, the borough 
engineer, and the contractor was Mr. Walter Scott. The work 
has cost upwards of £30,000, which is at the rate of about £200 
per lineal yard. 

THE production of nickel has become an industry of consider- 
able importance in Norway of late years. The first mine was 
opened in 1846 by an English company in the valley of Espedal, 
in the mountain district of Séndre-Gudbrandsdal, but this was 
closed in 1857 in consequence of the difficulty of approach and 
the absence of communications. Subsequently to this, mines 
were opened at Ringerike and Bamble, near Skien, and from 
1861-5 there were eleven nickel mines worked, averaging 3450 tons 

rannum. In the latter year the production rose to 5200 tons 

rom fourteen mines, and it gradually increased until 1875, when 
it attained its maximum at 34,550 tons, The eo part of this 
yield is exported in the shape of ore, Norway being the principal 
source of the nickel supply, and furnishing quite one-third of the 
yield of the world. A part of the ore is smelted near the mines, 
averaging between 1871-5 a yearly make of 110,500 kilogrammes. 
About 465 workmen are employed in nickel mining, though the 
number has been diminished within the last year or two, owing 





to the lessened demand. 
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NAVAL INTELLIGENCE. 


Nearty £50,000 is being expended at Portsmouth on the 
armour-clad Sultan, which is of 9286 tons displacement, and was 
engined by Messrs. Penn, of Greenwich, with machinery working 
up to 8629 horses. She was built in 1870 at a total cost of 
£357,415, and was commanded during her last commission by 
the Duke of Elinburgh. She is protected with 9in. armour, 
mounting ten 18-ton guns and nine 20-pounders, and is one of the 
most efficient of the sea-going ironclads. The whole of the 
old boilers have been removed, and new ones have been pre- 
pared for her. The engines have been taken to pieces and 
thoroughly overhauled and repaired, and the steam-steering gear, 
steam capstans, and the like have had defects made good. ‘The 
ventilation of the ship has been improved, and she is being pro- 
vided with Whitehead torpedo fittings, electric lights, and one of 
Shand and Mason’s fire engines. She is fitted with a double- 
balance rudder. 

The Caryfort, 2383 tons, 2300-horse power, one of the six steel 
and iron, cased with wood, vessels recently built at Glasgow by 
Messrs. Elder, has made at Sheerness, after being masted, a pre- 
liminary trial of her machinery with satisfactory results. er 
dimensions are 225ft. length between perpendiculars, 44ft. Gin. 
extreme breadth, and 21ft. Gin. depth in hold. She is built 
entirely of steel, excepting the beams and frames, which are of 
iron ; the decks and minor fittings, which are of wood; and the 
prow and stem and stern-post, and after-part of the keel, which 
are solid metal castings of great weight, the prow and stem being 
cast in one piece, and weighing about ten tons. 

The Admiralty propose to convert a number of second-class 
torpedo boats into patrol vessels, by unshipping the impulse tube 
forward and fitting a Nordenfelt gun in its place. 

The steel and iron corvettes, Canada and Cordelia, have been 
now fairly commenced at Portsmouth. Their principal dimen- 
sions will be—length between the perpendiculars, 225ft.; extreme 
breadth, 44ft. Gin.; draught forward, 17ft., and aft, 18ft. 6in.; 
mean, 17ft. 9in.; and displacement, 2383 tons. Their engines are 
to indicate 2300 horses, and they are estimated to realise a speed 
of thirteen knots an hour. The hulls will be built partly of iron 
and partly of steel, the frames being of the former metal, and 
the skin plating of the latter. They are to be sheathed with two 
thicknesses of w outside the skin plating, and in order that 
the bottom may be coppered and the stem used as a ram, the 
stem and body posts are to be constructed of brass. The rudder 
post will be made of wood. An auxiliary rudder will be placed 
under the screw shaft in the after deadwood orrun. The corvettes 
will have a steel armour deck 1}in. thick over the engine and 
boiler rooms; while deep coamings, with cofferdams round them, 
are to be fitted to the large hatchways to the engine and bviler 
rvoms, as an additional safeguard in the event of the ship bein 

jerced with shot and the water entering above the senenten 

eck. The armament will be placed on the upper deck, and will 
coasist of a couple of Jin. 90-cwt. guns—revolving—one being 
laced at the bow and the other at the stern, and capable of 
ing fired right ahead and right astern and on the broadside ; 
and twelve 64-pounder guns on slides at the sides. The vessels 
will also be provided with gear for firing the Whitehead torpedo. 

At Portsmouth, alongside the dry dock in which the monster 
turret ship Inflexible is lying, is piled a number of armour- 

lates, all of which have undergone the gunnery tests prescribed 
= the Admiralty. These are being fired at three times at a 
distance of ten yards by a 12-ton 9in. miuzzle-loading gun, 
charged with 501b. of pebble powder and chilled Palliser shot 
251 lb. in weight, giving a muzzle velocity of 1420ft. per second, 
the points of impact being so arranged as to form an equilateral 
triangle. Several of the plates have been completely broken up 
into sections, while, with hardly an exception, each has been 
pierced through by one at least of the three projectiles, leaving 
an ugly gap and more or less extensive fissures. All the plates 
are Yin. in thickness, but are not of uniform dimensions. 
Immediately adjacent to this mutilated collection are piled 
perpendicularly, and each at a convenient distance from the 
other, those test pieces of the composite armour-plates being 
manufactured for the outer thickness of the Inflexible’s turrets 
which have been subjected to this severe gunnery ordeal. Their 
thickness is made up of 5in. of iron and 4in. of highly carbonised 
steel, the two metals being fused together under a om 
invented by Mr. Alexander Wilson, of the firm of Wilson. 
Cammell and Co., Dronfield Steel Works, near Sheffield, and 
carried out at the Cyclops Works of Messrs. Cammell. 








FataL Borer Expiosion.—A boiler accident, by which two 
men lost their lives, occurred in the railway works at Crewe on the 
8th inst. The two men were engaged in the millwrights’ shop 
testing an engine boiler, when it suddenly exploded and blew 
them about 30 yards, ing instantaneous death. Fortunately 
no other workmen were very near at the time, although one or 
two were sufficiently close to receive slight injuries. 

WARRINGTON AND GERMAN WorKMEN.—It was incidentally 
stated by the chairman of the Warrington Board of Guardians 

esterday, on the authority of a large shareholder in the Mersey 

Bteel and Ironworks Company, that as the men lately in the 
employ of that firm had refused to accept an offer of 35s. per 
week wages, in order to execute new orders within time, the 
company had decided to import five hundred German workmen. 
—Globe. 

Barrow Water Suppty.—The Corporation of Barrow opened 
a new reservoir on the 3rd inst., constructed by them, at Penning- 
ton, near Ulverstone, of an area of 25 acres, and a holding 
capacity of 120,000,000 gallons. The reservoir is connected with 
the original waterworks at Ponka Beck by a tunnel, and the Cor- 
poration now possess sufficient reservoir accommodation for a 

pulation of 80,000 ple. The works will not only supply 
ame but Dalton, Ulverstone, and other parts of the Furness 
district. ‘The cost of the new reservoir is £32,000. 





Tue Brake System ON THE LoNDON AND NortTH-WESTERN. 


Raimway.—Colonel Yolland has reported to the Board of Trade 
on the circumstances which attended an accident and subsequent 
slight collision which occurred between the engine and carriages 
of a London and North-Western train, from Broad-street to the 
Mansion-house station, on the 28th ult., near the Hammersmith 
Junction on the Metropolitan District Railway. Two persons 
were returned as having been injured on the occasion. The acci- 
dent arose through the snapping of a coupling hook which con- 
nected the engine with the carriages, the latter afterwards runnin 
into the engine, which was brought to a stand by signal. Colone' 
Yolland, remarking on the fact that the brakes were not under 
the control of the engine-driver, says :—-‘‘This slight accident 
and collision afford a fair illustration of the system of brakes 
now in operation on the London and North-Western Railway. 
The fracture of the coupling was due to the sudden application 
of the continuous brakes by the two guards in the vans when the 
driver whistled for those brakes. If the power had been placed 
in his hands of applying them they need not to have been sud- 
denly, but only gradually applied to enable the engine to have 
stopped short of the main signal. If the automatic system had 
been in operation on these brakes when the hook broke the brakes 
would have been put on, and the train been brought to a stand- 
still, and have remained at rest, until the proper steps were taken 
for releasing them. [ do not think that there can scarcely be a 
second opinion that it is of the utmost importance that the pitins 
on and taking off of the continuous brakes in a train should be in 
the hands of the engine driver, but that there should also be 
means provided to enable the guards to put them on. I was 
informed that the London and North-Western Railway Company 
had recently increased the number of carriages running on these 
suburban lines, but that they had not yet got a sufficient amount 
of stock fitted with these brakes to enable the whole of the eight 
vehicles to have had the continuous brakes on them.” 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at Tak ENGINEER Index 
aad giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months, 

1726. Winpinc Dros, J. Richardson, Lincoln.—1lst May, 1879. 

1998. PrickinG the Soves of Boots and Sxors, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from J. 8, Turner, 
Rockland, U.S.—20th May, 1879, 

2722. Packine for Srurrine-Boxes, &c., W. Wolf, sen., Berlin. —4th July, 
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2943. Suips’ Licuts, A. M. Clark, Chancery-lane, London.—A communi- 
cation from J. Garcin, Marseilles. —19th July, 1879. 

2993. Lockinc Devices, H. J. Haddan, Strand, London.—A communica- 
tion from T. Thomer, Vienna, and F. Kohdzy, Kaschau, Austro-Hun- 
garian Empire. 

3001. INsuLATeD Wires and Cartes, W. Mosely, Liverpool.—23rd July, 
1879. 

3048. Pappina for Suraicat Spiints, C. R. Straton, Wilton. 

3057. Water Recucatine, &c., W. White, Wimpole-street, London. — 26th 
July, 1879. 

3061. CompresseD Foop for Horses, G. W. von Nawrocki, Leipziger- 
strasse, Berlin.—A communication from Alfred, Count of Salm, Ham- 
burg, Germany.—28th July, 1879. 

= Perroratinc Cueques, &c., A. Shirlaw, Birmingham.—80th July, 

379, 


S79. 
7m. Sroprerine Borries, &c., H. A. Phillipson, Dublin.—lst August, 
S79 


3163. Dintne Tastes, J. Cuthbertson and J. Armstrong, Newcastle-upon- 
Tyne.—6th August, 1879. 

—= - eames 8. G. Thomas, Queen’s-road-villas, Wandsworth-road, 

ndon. 

3200. Sorrentnc Water, G. H. Ogston, Delahay-street, Storey’s-gate, 
Westminster. 

3202. Se_r-actinc WeicuHinc and Measvrinc Macuines, W. H. Baxter, 
Brixton-hill. 

32u4, Looms, A. E. Walker, W. Haigh, and J. Brook, Lindley, near 
Huddersfield. 

$206. Stipe, &c., Vatves, J. Binks, Bolton-le-Moors. 

3208. Meraiic Bepsreaps, &c., J. Lewis, Birmingham. 

3210. Returnine to BotLens WaTER COLLECTED in the CyLinpeRs, A. M. 
Clark, Chancery-lane, London.—A communication from C. Chuwab, 
Paris —9th August, 1879. 

3212. Sernnine and Duveiine Fisres, W. Sutcliffe and J. Greenwood, 
Halifax. 

3214. ComBINED CANTEEN, WaTER Borr.e, and Cookinc Apparatus, W. 
Harrington, Dublin. 

3216. Wasuinc WooLLen Fasrics, E. Kempe, Leeds. 

3218. Brake for Tram-cars, &c., W. Bell, Bishopsgate-street Within, 
London. 

3220. Mera.iic Bepsteaps and Corts, E. Lawson, R. G. Hodgetts, and H. 
Lea, Birmingham. 

$222. Unitrna together the Enps of Macuine Darivine Betts, W. R. 
Lake, Southampton-buildings, London.—A communication from P. J. 
Flanagan, New Orleans, U.S. 

3226. OverHEAD Sewrna, C. D. Abel, Southampton-buildings, London.— 
—A communication from L. Bollmann and J. Bollmann, Penzing, near 
Vienna. 

3228. PERPETUAL ADVERTISING ApPaRaTus, A. M. Clark, Chancery-lane, 
London.—A communication from J. G. L. Julien, Marseilles.—1l1th 
August, 1879, 

3230. DexTrive-Mattose, A. L. Bruce, G. Stenhouse, W. McCowan, and 
A. Haddow, Edinburgh. 

as ce BarrELs, &c., J. H. Darlington and C. E. Sedore, Brooklyn, 


3232. Kits, &c., W. E. Gedge, Wellington-street, Strand, London.—A 
communication from P. Marie, Montceau-les-Mines, France. 

3233. Gas Enoines, R. Simon, Nottingham. 

2234. Leap Picment, H. J. Haddan, Strand, London.—A communication 
from A. F. du Faur, Newark, and F. Fohr, New York, U.S. 

3235. Drvyic and Curine Hops, H. J. Haddan, Strand, London.—A com- 
munication from N. 3. Heyes, New Hartford, U.S. 

3237. Lame Burvers, G. Fischer, Hoxton-square, London. 

3238. Rerriceratixe Apparatus, W. R. Lake, Southampton-buildings, 
London. -A communication from 8. B. Hunt, New York, and F. £. 
Pinto, Brooklyn, U.S. 

3241. Inox, W. K. Lake, Southampton-buildings, London.—A communi- 
cation from 8. Stein, Bonn, Prussia. 

3242. Sprixc Beps, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
communication, F. Wengi and L. Himiker, Ztirich, Switzerland. 

3243. Rartway Trucks for Conveyine CaTT_e, &c., A. Welch, Southall. 

3244. Stipe VaLve Gear, H. Simon, St. Peter’s-square, Manchester.—A 
communication from G. Klug, Hamburgh, Germany. 

3245. Gas Motor Encines, VU. D. Abel, Southampton-buildings, London. 
—A communication from G. W. Daimler, Deutz-on-the-Khine, Ger- 


many. 

3246. Teme, B. Harlow, Macclesfield. 

3247. Vatves for Governinc and Escape Purposes, E. L. Beckwith and 
C. W. King, St. Swithin’s-lane, London. 

3248. Rino Spinninc Frames, G. Salt, Saltaire, near Bradford. 

3249. ATTACHING ARTICLES to SUBMERGED Structures, C. W. King, St. 
Swithin’s-lane, London. 

3251. Raprocrapus, C. Milton, South Audley-street, London.—A commu- 
nication from D. Winstanley, Paris. 

3253. Type-writinc Macuines, L. A. Groth, Bective-road, Putney.—A 
communication from L. 8. Crandall, New York.—12th August, 1879. 

3257. Sares, &c., F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from G. J. A. Eckhardt and J. A. Kaiser, Frankfort-on-the- 
Maine, Germany. 

3259. Toxe Inpicators, M. T. Neale, Essex-street, Strand, London. 

3261. MeasuRtNe Frre-pamp in Mines, G. Forbes, Glasgow. 

3263. Rats for Rattways and Tramways, A. Barclay, Kilmarnock, N.B. 

3265. Artists’ Pencits, G. W. von Nawrocki, Berlin.—A communication 
from J. Faber, Nurnberg, Germany. 

3267. Tramways, W. E. Winby, Birmingham. 

3269. Spikes, &c., W. Bradicy and G. 8. Watson, Sheffield. 

3271. Mettine and Castine Guiass, &c., H. Simon, St. Peter's-square, 
Manchester.—A ication from G. Leuffgen, Berlin. 

3273. BLEACHING Woop Pu cp, F. Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from the Society for the Manufacture of Wood 
Pulp, Grelliogen, Switzerland.—13th August, 1879. 

3275. Prope.iinc Parts of Bicycirs, &c., T. Mudd, Hartlepool. 

3279. Beer Encines, T. P. Worthington and J. Fish, Blackpool. 

3281. WaTer-cLosets, W. H. Thompson, Queen’s-square, and W. Dawes, 
Kingston-grove, Leeds. 

3283. SuppLyinc WaTER-CLOSETS with DisinrecTING MATERIAL, H. Simon, 
St. Peter’s-square, Manchester.—A communication from F. J. A. Petri, 
Berlin. 

3285. PortaBLe Foo Horns or Foo Siona1s, 8. Greenway, Birmingham. 
—A communication from H. Thomsen, Liibeck, Germany. 

3287, Paper and Ropes, &c., G. Hawksley, Caledonian-road, London.—A 
communication from C. J. Barter, Tuticorin, India. 

3289. WaTER-CLOsETs, E. Pearson, Old Kent-road, and B. Jones, Fen- 
church-street, London.—1l4th August, 1679. 

3295. Preparation of Horsk and Carte Foon, J. Y. Betts, Coventry. 

3297. BREECH-LOADING Fire-aRMs, G. Gibbs and T. Pitt, Bristol. 

3299. Inrants’ Fronts, E. Whitehall, Bromley-place, Nottingham. 

3301. SuRGICAL INsTRUMENT for the Remova. of Stone from the BLapper, 
W. J. Butler, Delamere-crescent, London.—l5th August, 1879. 

3303. Cueck or Guarp Rais or Cuains for Permanent Way of Raitways, 
T M. Bigley, Liverpool. 

3305. Brewine and DisTILtinc Apparatus, A. Collingridge, Fish-street- 
hill, London, and H. R. Brett, High Holborn, London. 

3307. UmBretias and Parasors, H. Currey, Crayford. 

3309. Covertnc Ro.iers used in Sprnninc Macuinery, G. F. Dawson 
and J. Smith, Bradford. 

3311. Screw Prore.iers, J. Newall and G. W. Newall, Canning Town. 

3313. Fasteninos for Dress Betts, &c., J. B. Brooks, Birmingham. 

3315. MeTaLiic Bepsteaps, E. Peyton, Bordesley Works, Birmingham.— 
16th August, 1879. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
$469. Guns, CARTRIDGES, and Provectites, H. A. Bonneville, Piccadilly, 
London.—A communication from W. B. Farwell, New York, and 8. G, 
Clarke, Tenafly, New Jersey, U.8.—28th August, 1879. 
. Protectixe Goons from Ixsury by Water or Vermin, W. R. Lake, 
eg garters London.—A communication from D,M. Lamb, 
New York.—29th August, 1879. ___ 











Patents on which the Stamp Duty of £50 has been Paiq, 


3474. Sweerina and Mow1ne Macuiygs, T. Green, Smithfield Ironworks 
Leeds, —2nd September, 1876. " 

8508. CarpiIno Woot, &c., J. Holden and J. E. Holden, Reims, France, 
6th September, 1876. 

3509. Wasuina Woot, &c., J, Holden and J. E. Holden, Reims, France,— 
6th September, 1876. 

= Reapino, &c., Macuines, J. FE, Phillips, Grantham.—s¢th September, 
876. 

3468, CLEANSING and Puriryino Gratin, W. Tasker, Halifax.—2nd Sep- 
tember, 1876. 

3476. Dresssinc and CLeanina Skets or Hanks of Sink, &., W. R, 
Lake, Southampton-buildings, London,—2ad September, 1s76, 

S479. Evaronation of Brine, J. I. Lockey, Northwich,—4th September, 
1876. 

3880. CoaL-oas Scruspers, H. Green, Preston. —7th October, 1876. 

38314, Propuciion of Meras or Meratiic ALLoys, J. Hollway, Jeffrey's. 
square, London,—23rd August, 1876. 

3487. Sourrarres and Srups, E, E. Ashing, Camden Town, London.—5, 
September, 1876. 

3592. InsrruMentTs for Suearine Sueer, &c., W. Clark, Oxford-street 
London.—13th September, 1876. : 

3648. Winpows for Carriaces, H. Brittain, Birmingham,—18th September, 
1876. 

3500. Wine and other Cocks or Tapes, F. W. Ritter, Birmingham,—6th Sep- 

tember, 1876. 

39. SuGaR, H. H. Murdoch, Staple-inn, London. —8th September, 1876. 

3582. Macuines for Printinc or EmBossine Sroots, P. J. Livsey, Man- 
chester.—13th September, 1 

3604. PrIntinG, Parer-currina, and Tao-mMaAkInG Macuiye, W. R, Lake, 
Southampton-buildings, London.—l4th September, 1876. 

3998. SHavine and Nickine Screws, W. R. Lake, Southampton-buildings, 
London.—16th October, 1876. 

3493. CarBuReTTine Arr or Gas for LLLUMINATING or Heatina PuRPOsEs 
J. W. Gidney, West Ham.—5th September, 1876, 4 

3520. TreatTinG ResipuaL Liquips Oxsrainep in Rerinine Suear, H. W. 
Walker and T. L. Patterson, Greenock, N.B.—7th September, 1876. 

3527. Securtne the Rais to the Carrs used on Rattways, C. 8. Robin- 
son and G. Goldsmith, Leicester.—8th September, 1876. 

3569. MretraL KouLers for Printing Cacico, H. Wilde, Manchester. —12th 
September, 1876. 

3577. CarRiaGEs PrRopeLLED by Manvat Lanour, J. I. Mitchell, Devon- 
shire-street, Islington, London.—12th September, 1876. 

3598. GLuBE-HOLDERS, H, Horton, Finsbury-street, London.—l4th Sep- 
tember, 1876. 


















Patents on which the Stamp Duty of £100 has been Paid. 


2621. Borries to Contain AERaTeD Liquips, H. Codd, Grove-lane, Cam- 
berwell, London. — 38rd September, 1872. 

2604. Lamps for BURNING MineRAL O1Ls, E. A. Rippingille, Holborn-hill, 
London.—2nd September, 1872. 

2637. Burron-HoLetnGc, J. Kenny, Dover-road, London.—4th September 
1872. 

2900. CLosinc Exvetores, J. C. Haddan, Strand, London.—3rd September, 
1872. 

2645. Se_r-actinc Reaper for the Jacquarp to InpIcaTe and Se.ect the 
Corps of the Parrerns, D. Mackenzie, Pakenham-street, London.—dth 
September, 1872. 

2639. Weianina Macuines, J M. Napier, York-road, Lambeth, London, 
— bth September, S72. 

2722. FasTentnos for WEARING APPAREL, W. West, Hockley, Birmingham. 
—13th September, 1872. 





Notices of Intention to Proceed with Patents, 

1520. Sasn Fasteners, R. Adams, Great Dover-street, Southwark.—18th 
April, 1879. 

1692. ReovLtatinc Evecrric Currents, J. 8. Scllon and H. Edmunds, 
Hatton garden, London.— 30th April, 1879. 

1737. Bettine for Deivine Macuinery, F. Walton, Heatham House, 
Twickenham, 

1745, Cases for Jewets, &c., W. Hardy, jun., Thistleton.—2nd May, 
1579, 

750. Hot-arr Enoines, C. Pieper, Belle Alliancestrasse, Berlin.—A com- 






munication from D. W. van Rennes. 
1753. BaLancre Beam, A. Stevenson, Chester. 
1758. Dressinc Meraucic Ores, J. T. Dawes, Mold, Flint. 





1760. BixocuLar Te escores, G. W. Frodsham, Change-alley, Cornhill, 
London.—3rd May, 1879. 

1773. Diectnc Macuixes, T. C. Darby, Pleshey Lodge, near Chelmsford. 

1774. Pexmanent Way of Rattways, &c., M. Gossi, Rue de Moey, 
Antwerp.—5th May, 1879. 

1780. Recertacies fur HoLtping Manures, ©. Kesseler, Mohrenstrasse, 
Berlin. —VPartly a communication from P. Friese. 

1783. Sucar, F. C, Glasser, Lindenstrasse, Berlin.—A communication 
from F. Schmalbein.—6th May, 1879. 

1803. Lames, 8. Pitt, Sutton.—A communication from W. B. Robins.—7th 
May, 1879. 

1820. Reapine and Mow1ne Macutnes, J. B. Curtis, Tymawr. 

1822. Tramways, J. Gowans, Edinburgh. 

1834, Structures of Cast Iron, J. A. Brodie and D. Jack, Leith. 

1827. Now Heat-conpuctino Composition, C. Pollard, Accrington. 

1838. Knirrinc Macuines, L. Woodward and F. Chae¢wick, Ark wright- 
street, Nottingham. 

1844. Uritisinc Gaszous Fver, W. R. Lake, Southampton-buildings, 
London.—A communication from J. M. A. Thiollier and P. M. F. 
Laurent.—sth May, 1879. 

1845. Preservine Meat, &c., C. Barton, Glan Conway. 

1845. PuppLine Furnaces, J. Abbott, jun., Ince, Lancaster. 

= Macuines for Prerarine, &c, Woor, J. M. Bottomley, Butter- 
shaw. 

1852. Iron and Srre., E. Hale, Wigan, 

1854. Measurino Taps, P. Everitt, Great Ryburgh.—9th May, 1879. 

1872. Exeansion Vatve, A, M. Clark, Chancery-lane, London.—A com- 
munication from E. Wyss and Co.—10th May, 1879. 

1920. Covetines, G. W. H. Brogden, King William-street, London.—l4th 
May, 1879. 

1966. Srorrerinc Borries, W. Battersby, Ardwick, near Manchester.— 
16th May, 1879. 

1984. SexTants and Octants, G. W. Heath, Crayford.—19th May, 1879. 

1998. Pricktne the SoLes of Boors and Suors, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from J. 8. Turner. 

2004. Linina Furnaces, W. Crossley, Greenscoe House, Dalton-in-Fur- 
ness.—20th May, 1879. 

2039. Propucina PLates, C. Wayte and C. Herzog, Red Lion-square, 
London. 

2046. Panarrine O11, W. R. Lake, Southampton-buildings, London.—A 
communication from R, C, M. de Molone.—22nd May, 1879. 

2077. Printisc Presses, A. M. Clark, Chancery-lane, London.—A com- 
munication from W. H. Golding.—24th May, 1879. 

2108. Reversino Gear, C, J. Galloway and J. H. Beckwith, Manchester. 
—27th May, 1879. 

2293. Manure, L. McIntyre, Glasgow.—10th June, 1879. 

2520. Marine Sarety Sicnatiina, W. B. Barker, Hoboken, U.S,—24th 
June, 1879. 

2654. TeLeorapuic Apparatus, E. C. Warburton, Manchester, and L. J. 
Crossley, Halifax.—lst July, 1879. 

2754. Sewine Macuines, J. Magill, Manchester.—7th July, 1879. 

2913. Workine the Vatves of Stgam Enores, H. Tipping, Portsmouth. 
—lith July, 1879. 

= — and Sree., D. Joseph and R. Joseph, Rockleaze, Stoke 

jishop. 

3012. Avromatic Lusricators, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from J. Patrick.—24th July, 1879. 

3022. MusicaL InstroMENTS, T. Howells, Old Kent-road, London—25th 
July, 1879. 

3057. Water Reoutatinc, W. White, Wimpole-street, London.—26th 
July, 1879. 

3124. Srorrerinc Borries, H. E. Phillipson, Dublin, Ireland.— 1st 
August, 1879. 

$164. DemaGyetisinc Iron Snips, &., E. H. Hopkins, Holy Trinity 
Vicarage, Richmond. 

3168. Use of Perro.eum, M. Coventry and M. Wilks, King-street, Man- 
chester. —6th August, 1879. 

3195. Propuctnc Caustic ALKALIEs, W. L. Wise, Whitehall-place, 
Westminster. — A communication from Dr. F. Léewig. — 8th 
August, 1879. 

3196. Puospuatres, 8. G. Thomas, Wandsworth-road, London.—0th 
August, 187 

$243. KatLway Trucks for Conveyine Catrie, &c., A. Welch, Southall. 

$245. Gas Motor Enornes, C. D. Abel, Southampton-buildings, London, 
—A communication from G. W. Daimler. 

$247. Vatves for Governinea and Escare Purposes, E. L. Beckwith 
C. W. King, St. Swithin’s-lane, London. 

$249. ATracHiING ARTICLES to SusmerGep Bopries, C. W. King, ™. 
Swithin’s-lane, London.—12th August, 1879. 

$287. Parer and Ropes, &c., G. Hawksley, Caledonian-road, London. 
communication from C. J. Barter.—14th August, 1879. 

8384. Taps or Cocks, C. E. Peel, Swansea.—22nd August, 1879. 

8484. Prorecrinc Goops from insury by WaTER or Vermin, W. R. Lake 
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ABSTRACTS OF SPEOIFIOATIONS, 


THE En’ at the 
Pree re Citas el Pama Oe 


13'7. APPARATUS FOR Savino Lire rrom Drownina, K. J. A. M. King.— 
Dated 14th December, 1878. 6d. 

This consists in constructing an ret no chamber within an umbrella, 
sunshade, or parasol, and such air-tight chamber is furnished with a 
valve Which opens and closes automatically in such a way that when the 
umbrella, sunshade, or parasol is opened, the air chamber is expanded 
and filled with air. 

5184. TRAMWAY, &e., H. T. Grai .—Dated 18th December, 1878. 6d. 

This relates to the construction of longitudinal iron or steel tram rails, 
either straight or curved in various lengths, and which are made with a 

ove down the centre, or nearly so, with toothed, boxed, or keyed pro- 
fections extending out from each side of rail parallel to each other or 
otherwise, and which are indented or fluted on upper surface. 
6190. Drivine By Rores, J. Barbour and A. Combe.—Dated 19th December, 
1878, 4d 





This consists in the use of an endless rope lapped round a pair of many 
grooved pullies in conjunction with a tension or guide pulley. 

6210. Uspersea Torrepo Rockets, W. Giese. Dated 19th December, 
1878. 4d. 

This consists of a float of sheet iron or other metal or material ooeee 
like a fish. The fore part is closed by a water-tight compartment. The 
inner part encloses a copper tube closed at its fore part, but with the 
opposite or stern end open. Into this tube is introduced a cartridge. 

e rear end of the cartridge is contracted, and carries a fuse joined to 
the combustible matter or composition, which, once alight, finding its 
resistance in the water instead of the air, drives the rocket forward at 
great speed. 


6249. Comrounp For Sanirary AND Preservative Purposes, W. 
Jeyes.—Dated 23rd December, 1878. 4d. 

When in the form of a — this compound consists of 100 of any 
of those liquid distillates from coal tar which exceed a specific gravity of 
1000, 85 parts by measure of liquified resin or resinous substance, 60 

rts by measure of solution of caustic soda or potash of about 30 deg. 

aumé preered owe and 20 parts by measure of vegetable oils, or as 
much as requil to produce a more or less milky appearance when the 
whole is copiously diluted with water. 
5287. Cur-orr Gear ror Steam Enoines, J. Turnbull, jun.—Dated 2th 
December, 1878. 6d. 

This consists in using a single cam, preferably of the scroll form, 
sliding on the governor spindle, and attached direct to the governor arms 
so that when they fly out the cam is raised, and lowered when they fall 
down. The same cam serves to open both cut-off plates or valves - which 
work on the back of box or covered gridiron slide valves—so as to admit 
the steam on either side of the piston alternately. 

5334. MouLps ror Castine Steet, H. J. Haddan.—Dated 31st December, 
1878.—(4 communication.)—{ Not proceeded with.) 2d. 

The moulds are made of or lined with silica. 

8. Mayuracture or Fevtep Ciorn, &c., J. G. Wilson.—Dated lst 
January, 1879.—(A communication. 5 

Feathers are ground into dust, like feather down, in a machine 
vided with fluted metal rollers working one upon the other, and the dust 
thus produced is by means of a combined fly-press, blower and cleaner, 
in conjunction with a card engine, distributed in such a manner as to 
unite itself with milling or felting materials, and which become united 
together by mechanical friction or pressure exercised in the presence of 
steam. 

91. Marcu or Pitt Box, A. Martin.—Dated 9th January, 1879. 4d. 

In the centre of one end of the box is a hole, under which works a 
slide, so as to cover or uncover the hole. Inclined pieces of wood direct 
the contents of the box towards the hole. 

125. Stencn Traps, P. F. Halbard.—Dated 11th January, 1879.—(Not 
proceeded with.) 2d. 

Below the ordin ting is a funnel, the end of which dips into 
water contained in the of the trap. An outlet is formed in one side 
of the case, and in order to prevent gases passing from the sewers two 
partitions are placed between the bottom of the case and the outlet. 

126. Locks ron Breecn-LoapiInG Fire-arMs, 7. D., J. W., and W. W. 
Croas.— Dated 11th January, 1879. 4d. 

A lever worked from the t: r plate is pinned in a fulcrum, and 
operates upon the lower end of the hammer, which is pinned upon a lug 
attached to the back of the body, and thus releases the hammer upon 
pressing the trigger, and causes it to strike the pin. The operation of 
unlocking the ection by means of an ordinary locking lever thus cocks 
the hammer, and any suitable safety bolt may be employed to prevent 
accidental 
127. aw 0. Streubel.—Dated 11th January, 1879.—(Not proceeded 

with, 

This consists, First, in treating cellulose with ee ory acidatabout 58 deg. 
Beaumé, and at a constant temperature of about 15 deg. Cent.; Secondly, 
in washing the product thus obtained in water until it no longer reddens 
blue litmus paper ; Thirdly, in drying the material and in granulating it 
by any mechanical means, then in passing it under acrushir which 
reduces it to powder ; Fourthly, in putting the powder in a mortar (pile), 
adding thereto a resinous ng after which the soap being intimately 
mixed throughout the mass, the soda is precipitated by means of sulphate 
of alumina from the resinate of soda which has served as a vehicle for the 
resin ; Fifthly, in collecting the material and draining it in a ptacl 
of metullic cioth, then compressing it into cakes ; Sixthly, in cuttin up 
the partly solidified cakes into thin sheets which may be pressed into 
various forms. In order to render the material absolutely incompressible 
the paste treated with sulphuric acid is washed with a concentrated 
solution of sal-ammoniac. The same result may be obtained by the 
addition of silicate of lime or of barytes, either of soda or potash. 

128. Puaxaces ror Mettino Metts, &c., C. Carr.— Dated 11th January, 

1879.—(Not proceeded os 2d. 

The outer casing is made of plates of iron bolted together, the lower 
Part forming the ashpit and the upper part containing the combustion 
chamber made of fire brick. A space between the latter chamber and 
the casing is atg' he upper part filled with sand, and theupper part of this 
chamber is fixed, being built upon iron shelves passing round the interior 
of the casing, whilst the lower part 1s built also upon shelves running 
round the inside of the casing, the front and back shelvos being fixed, 
and the side'shelves loose and resting upon the fixed front and back 
shelves. The fire bars are supported on bearers carried by brackets at the 
front and back of ashpit. 





intense and prolonged white heat in blocks, so as to form a hard com- 
pact shrunk structure, which is crushed and mixed with enough liquid 
tar to form a plastic mass. From this mass bricks, tuyeres, crucibles, &c., 
are formed, or it may be used as a rammed lining for furnaces. 

132. Propvcina Fac-sim1Le oR CorresponpinG Printina Piates, &c., 
IN REDUCED OR ENLARGED SCALE FROM ORIGINAL PRINTING PLATES, 
be xs F. H, F. Engel.—Dated 11th January, 1879.(A communication.) 


This relates to improvements on Lewis's automatic pantograph, and 
consists in furnishing the india-rubber transfer surface with a strong 
rim all round, and by attaching it to the tension frame by under screws. 
By this means a thoroughly equal extension or reduction of the surface 
and consequently of = impressed on it from the original plate is 
obtained, and the redu: or enlarged print is not distorted. For im- 
ressing the print from the india-rubber surface upon the new plate, the 
tter is placed om a bed plate, and covered with the frame and transfer 
surface of the pantograph. A strong metal plate is then placed on the 
back of the transfer surface, and a heavy iron roller, which is ded 


151. Cuarr Backs or Szats, &c., N. Harwood.—Dated 14th January 1879 
~—(Complete.) 4d. 
A sheet of paper, pasteboard, or leather-board, of about one-sixteenth 
of an inch in thickness has spread upon it a solution of aniline or other 
colouring matter, and is then passed between squeeze rollers to express 
the surplus matter. It is then “ pebbled” or canbossed by figured rollers 
so as to imitate Russian, Turkish, or Morocco leather. fore the sheet 
is embossed, it is dipped in a bath of gelatine. The opposite surfaces of 
the sheet are, after the embossing process, covered with an alcoholic 
solution of shellac or suitable wos. & The sheets thus prepared are to be 
used for making the backs or seats of chairs. 
152. Carsurerttine Gas or Air, J. Imray.—Dated 14th January, 1879.— 
(A communication.)—(Not proceeded with.) 2d. 
The carburetting apparatus is placed in a water tank, and consists of a 
reservoir for the hydrocarbon, below which is a compartment containing 
the evaporating surface. ‘This compartment is surrounded by a casing 
containing oo which prevents the action of the carburetter being 
») 





inu hanging frame, is lowered on to the metal plate, and carefully worked 
indifferent directions over the plate. 


183. Breecu-Loapine Fire-aroms, J. Lang. —Dated 11th January, 1879. 6d, 
This relates to improvements on patent No. 545, dated 9th February. 
1878, and consists in the employment in cumbination with the meine 
lever of a sliding bolt worked automatically by the underneath lump o 
the barrels, when they are operated to open and close the breech. 
bolt is pressed under the cocking lever when the breech is opened and 
removed therefrom when the breech is closed. A second _ of the 
invention relates to means for prevention of the accidental discharge of 
the gun, and consists in the employment in breech-loading fire-arms 
having interval h of a bination bolt, that is a bolt which 
bolts conjointly and simultaneously both t: and main springs, or 
sears and main 8) , or triggers and tumblers, or sears and tumblers, 
on any twoor more of such parts in conjunction. 


184. Breecu-Loapine SMALL Fire-arms, H. W. Holland and T. Perkes. 
—Dated 11th January, 1879. 6d. 

Connected to the swing-trigger locking-bar, which locks the triggers or 
sears, as described in patent No 1908, dated 16th May, 1878, is a sliding 
bar working in or on the trigger-plate, which is capuble of locking the 
tumblers and sears at the same time as the t are locked. The 
sliding bar is set in gdh f the action of the grip lever described in 
the same patent, and is forced into position to act on the tumblers by a 
suitable spring. ‘ 

1386. Raitway Cuairs, A. Young, J. B. and R. J. Powell and J. Whitaker. 
—Dated 18th January, 1879.—( Not proceeded with.) 2d. 

The chair is constructed in such manner that the key is driven in 
eeenny from above, that is with its axis at right angles to the 
rail. 





185. Separatinc Matters o¥ Dirrerent Densities, 2. Bazin.—Dated 
1lth January, 1879. 10d, 

Matters of different densities are separated by a “ filtration” through 
mercury obtained by the aid of an hydraulic column and a small current 
of water. After the filtration the sterile matters are expelled or thrown 
off by centrifugal force, brought to act upon them whilst they are beneath 
water, the two operations of “filtration” and expulsion taking place 
simultaneously. 


137. Bicycies anp Tricycies, W. &. Lewis.—Dated 13th January, 1879. 
6d. 


Acone bearing for the front axle is formed by making the ends of the 
spindle with a flat along one side, and the revolving cones have holes 
through their axes shaped to fit the spindle. The cone is set by a screw 

ing through the boss of the crank, and its point pressing against the 
outer end of the cone. Rollers are to roll in a space formed 
between the cones and a hollow in the boss of the framing. The cones 
may be adjusted by tightening together the framing which presses 
against the outer ends of the cones. 
188. Wire Rores, J. Lang.—Dated 18th January, 1879. 2d. 

In yur of laying the strands in rope as hitherto, to the opposite lay 
of w in strand, the strands in rope are spun or laid to the same lay us 
the wires in strand; thus, if the wires in strand are spun to the right 
hand, the strands in rope are laid to the right hand ; and if the strands 
are spun to the left hand, the strands in rope are laid to the left hand. 


139. AvromaTicaLLy PLtayinc Winp Musica InstRUMENTS, FE. Hunt.— 
Dated 13th Janvary, 1879.—(A communication.) L 
A tune band of perforated paper is-wound from one roller on to 
another, and in its passage closes or leaves open the mouths of reeds, 
through which air is forced from a pair of bellows actuated by the 
mechanism by means of which the tune band is caused to travel. 


140. Srrixcep Instruments, H. J. Haddan.— Dated 13th January, 1879.— 
(A communication. )—( Not proceeded with.) 2d. 
The cover of a violin or other stringed instrument is bent by means of 
a bending staff inserted into the y of the instrument, and carryin 
near its centre a sound post which supports the cover of the instrument. 
The bending staff is fixed at one end im the frame of the instrument, 
and at the other end is subject to the pressure of a screw turned by hand, 
and working in a nut fixed in the frame, so as to bend the staff in the 
centre, thereby raising the sound post and pressing it against the cover. 
141. Printino on Paper, &c., A. J. Haddan,—Dated 13th January, 1879. 
(A communication.) 2d. ne 
This consists in mixing the metallic ote or other colouring 
material in the shape of powder, with a bin ———— such as water- 
glass, and in distributing the mixture in the usual way upon t; 
printing blocks or pressing rollers, from which it can be summarily 
transferred on paper, oilcloth, or other fabrics, as well as on wood and 
me’ 


142. Grips or Sirves ror Gas Puniriers, §. Cutler.—Dated 13th January, 
1879. 4d. 


The grid is formed of angle iron, to which are rivetted at both ends a 
series of wrought iron bars, so placed that their wide side is at an acute 
angle with the horizon. 

148. Suipine Stay Busxs, W. L. Arens.—Dated 13th January, 1879.— 
(Not proceeded with.) 2d. 

Attached to one half piece of the busk are round nuts provided with an 
inside screw thread in the free or outer ends thereof. The material of 
the front of the corset is furnished with eae apg: eyelets which are 
hooked over the nuts, the free ends of which are then closed by small 
screws. The busk of the other front end of the stay is furnished with 
projecting lock or catch plates, but instead of a slot of horizontal 
direction, these plates are furnished with upright slots, by means of 
which a sliding motion of the two busks can take place in vertical 
directions. 

44. Execrric Licutixa, &c., W. Morgan-Brown.—Dated 13th January, 
1879.—(A communication. )}—(Complete.) 6d. 

This consists, First, of two long ition candles e 
two poles of a battery in binati th a calci stick and pellet of 
iridium and platinum, all so arranged as to move forward towards one 
centre as they burn or wear off. Secondly, in the use of a hollow globe, 
the walls of which may be of any desired shape, and which is adapted to 
be filled with colourless or coloured water or other fluid. Thirdly, the 
use of asbestos in conjunction with candles for generating electric light. 
145. Wrixoinc, MANGLING, AND CALENDERING Macuines, C. Wood.— 

ted 13th January, 1879. . 

Three rollers are employed so that the fabric is twice subjected to the 
pressing action of the rollers in passing through the machine These 
rollers are two above and one below the fabric, the latter being driven by 
means of a bevel disc and two bevel friction pinions situated on opposite 
sides of the axis of the disc, so as to rotate the disc in opposite 
directions. Each pinion is provided with a conical friction clutch, and 
the two forks which move the clutches in and out of gear are both 
= fey: by a screw shaft, by turning which the direction of revolution 
of the rollers is reversed. 

146. Grease ror Lusricatixe, P. M. Crane.—Dated 13th January, 1879. 


2d. 

Petioleum residuum is agitated in a vessel with strong sulphuric acid, 
ee producing a thick grease suitable for lubricating railway carriage 
axies, 

14'7. CoupLine Apraratos For Raitway Carriaces, IW. R. Lake.—Dated 
13th January, 1879.—(A communication.) 6d. 

A weighted pallet is arranged in the draw-bar in such a manner that 
the link on entering the mouth of the draw-bar pushes the pallet back, 
so as to allow a coupling = to d d when the pallet bears against 
the link. The pallet is pivotted so as to incline forward and prevent the 


tod 
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180. Macuines ror DRILLING Hotestn Metat Puates, J. Madocks.— Dated 
llth January, 1879. 6c. 
Fe. Pinion is fitted to a shaft arranged under a traveller bed, and gears 
4 to a rack formed in the under side of the traveller. The plate to be 
rilled is held over the traveller by clips attached to a second threaded 
» and a motion of the traveller to the right or left is obtained by 
ae wheels and pawls wokies from a lever operated by the attendant 
The e action of the drill upon the plate for the next hole of the series. 
lever is in connection with a compound link motion which acts 
ian 4 presser foot, to press upon the plate and secure it while the hole 
rilled. Another lever is fitted to depress the drill and to lift it from 
a = rhe: Joavieed, the rotation of the drill being obtained by overhead 


181, Maxuractore or Rerractory Basic Bricks, 8. G. Thomas.--Dated 
M th January, 1879. 4d. 

aay limestone containing at least 5 or 6 cent. of silica and 

(or silica, alumina, al in which 


ling link from falling down by its weight until the pallet is pushed 
back by the link, 
148. Castors ror Pranos, &c., W. 2. Lake.—Dated 18th January, 1879.— 
(A communication.) 6d. 

A socket is attached to the leg of the instrument, with its mouth 
downwards, and is filled with an elastic packing, against which bears a 
collar on the spindle carrying the roller, such spindle passing through 
the socket into an opening beyond it. 

149. Botts anp Fisn-pLates FoR Raitways, W.de Winton.—Dated 14th 
January, 1879.—(Not proceeded with.) 2d. 
bolt is split for about kalf its length and the ends nipped ee 
when the nut is screwed on, forcing the ends of the bolt outw: and 
securing the nut in position. 
150. Trunks, &c., J. Kay and J. M‘Culloch.—Dated 14th January, 1879.— 
(Not proceeded with. a 
The trunks are covered with sheet tin to which a frosted appearanee 





and oxide of iron’ umina 
should exceed in ‘amount two fifths of ‘odin pestah, 9 teh oh on 


y of external temperature. The interior of the com- 
partment is divided by perforated plates, forming Jabyrinthine passages, 
prot which the gas or air and which contain fibrous material 
soaked with the hydrocarbon liquid. The carburetted gas or air is passed 
through a solution of nitrate of mercury, which has the effect of removing 
the acetyline. 

153. IysrrumMents For ILLUMINATING AND Examininc Parts or Cavities 
OF THE HUMAN OR ANIMAL Bopy, J. C. Mewburn.—Dated 14th January, 
1879.—{A communication.) 6d. 

The source of light is a platinum wire, made incandescent by a voltaic 
or magneto-electric current, the heat being reduced to a minimum by a 
current of water flowing along the circuit wire. The instrument consists 
of a metal tube surrounding two small pipes for water, and a small con- 
duit for one pole of the insulated circuit wire, one end of which is con- 
nected with a spiral platinum wire, and the other with the electric source. 
The second og of the latter is in contact with the metal tube. The 
instrument is introduced into the part required to be illuminated and the 
circuit closed, when the light will be thrown on such parts. 

154. Pumps, F. N. Davis.—Dated 14th January, 1879. 10d. 

This relates to steam vacuum pumps, 80 arranged as to work automati- 
cally. The economy of steam is obtained not only by lining the cylinders 
with wood to prevent — condensation, but also by the use, at a point 
intermediary to the slide valve and cylinder, of a second or reece 
valve, which by the positive motion imparted to it automatically cuts o! 
the steam from the cylinder as soon as the water has been forced past a 
wing or current plate, and thus prevents the great waste usually existing 
in consequence of the steain following the water through the exit valve. 
155. Comprmep Parer Currer, Lerrer FoLper, &c., P. M. Justice.—Dated 

14th January, 1879.—(A communication.) 4d. 

A thin plate of metal is employed to fold letters over and its edges are 

used as a paper cutter. One edge bears English inches and fractions 

thereof, and the other may bear some foreign scale. Its surface may be 
used as an advertising medium. 

156. Denrat Piates, W. R. Lake.—Dated 14th January, 1879.—(A commu 
nication.)-{Complete.) 6d. 

A dental plate made of wax in the ordinary manner is placed in a heat- 
ing box by the aid of sma)l wax cylinders which pass through the walls 
of the box. Plaster is then poured in, filling up the box and surrounding 
the wax model. When the plaster becomes solid the box is heated so as to 
melt the wax, which escapes through the holes in the box corresponding 
to the cylinders. The teeth will now be held by the plaster and the 
material to be per tly ployed for fixing them together, and 
which is to form the base or plate of the set of teeth, is if a plastic 
material pressed into the plaster mould through one of the apertures in 
the box, and if a liquid it is run into the mould and hardened by evapo- 
ration or other means. To complete the plate it is first disengaged from 
the plaster, and then polished r cutting away the parts corresponding 
to the small wax cylinders. 

157. Macutivne For Packinc GranuLar Supstances, W. R. Lake. --Dated 
14th January, 1879.—(A communication.) 6d. 

To a table is sec a case extending upwards and forming a hopper 
to receive the material to be ked. Within the case are a number of 
compartments fitted with spouts and containing slides, so as to regulate 
the sy of material entering the compartments. Beneath the spouts 
isa hole in the table, through which a plate passes and carries a tray 
containing the bags to be filled. The plate is raised and lowered by 
means of a treadle, and the tray has a vibratory motion imparted to it, 
so as to shake down and pack tight the materials in the boxes or bags. 
158. Rivertine Macuives, A. M. Clark.—Dated 14th January, 1879.—{A 

communication.)—(Not proceeded with.) 2d. 

The tool for rivetting is fitted as a piston in a cylinder, so as to be 
reciprocated by steam, compressed air, or other fluid, and carying a suit- 
ably formed hammer bead for rivetting. 

159. Low-warer Detectors ror Steam Boriers, &c., 4. V. Newton.— 
Dated 14th January, 1879.—(A communication.) 6d. 

In order to ter the depressions of water in the boiler, a time 
register bearing divisions of time is put in constant motion by a clock 
movement, and a pencil or marker is brought in contact therewith by 
the action of an electro-magnet, in the circuit of which is placed a circuit 
closer controlled by the variation of the level of the water in the boiler. 
Another part of the invention relates to the sounding of an alarm when 
the water falls below a certain level, and ists in the bination with 
the alarm of a floating circuit closer, which rises and falls with the level 
of the water in the boiler. 

160. Apparatus FoR BRINGING TENSION UPON THE CorDs OF WINDOW 
Burnps, &c., W. 8. Simpson.— Dated 15th January, 1879. 6d. 

Fixed upon pins projecting from the bracket supporting the end of the 
roller carrying the groove pulley are two discs or rollers of india-rubber, 
which bear upon and exert a pressure upon the cord in the groove upon 
opposite sides of the pulley. The rack device is thus dispensed with. 
161. Pickinc Apparatus For Looms, R. Marchant.—Dated 15th January, 

1879.—(Not pioceeded with.) 2d. 

To each end of the strap is attached a link of metal which is passed 
over hooks formed on the top of the picker, and on the end of the picking 
shaft, forming altogether a strong but flexible attachment, 

162. Fountain Pens, S. Wylde.—Dated 15th January, 1879.—(Not pro- 
ceeded with.) 2d. 

The body or holder is constructed of hard rubber or other suitable 

bst: ollow throughout its length, but the hole is contractca or 
jointed at its upper end to the size of a small internal tube connected to 
it there, and extending through it and a short distance beyond. At the 
lower end of this tube (called the air tube) a number of small arms pro- 
ject to retain it in the centre of the end piece, which is attached to the 
lower end of the body or holder. The free end of the air tube is reduced 
in size and only a fine hole left through the end, into and through which 
passes the needle which supplies the ink or other fluid. 

163. Treatinc IRON FOR THE MANUFACTURE OF CasKS OR DRUMS FOR 
ConTainina Turpentine, &c., F, Gould.—Dated 15th January, 1879.— 
(Not proceeded with.) 2d. 

The plates are first cleaned in a bath of muriatic acid or vitriol as usual. 
They are then immersed in cold water and afterwards heated nearly to a 
red heat, when the parts are ready to be joined together. The ecges or 
such parts that are to be joined together are then painted or covered first 
with muriatic acid alone, and afterwards with a solution of zinc dissolved 
in muriatic acid, when they can be readily fastened together by 
soldering. 

165. Stove or Fire-ckate OrNaMENTS, S. H. Sharp.—Dated 15th Janu- 
ary, 1879.—(Not proceeded with.) 2d. 

This consists in making the cardboard ornaments in two or more parts 
shaped to fit the interior of the stove or grate, and joined together by 
strings passing through eyelet holes. 

166. Water Meters, &c., W. R. Lake.—Dated 15th January, 1879.—(A 
communication.) 10d. 

A piston is adapted to have an excentric or side rocking motion across 
the centre of a cylinder chamber to cffect its division into receiving and 
discharging spaces for the water. The piston operates with two or more 
continually changing points or lincs of bearing with two or more points 
of contact of the cylinder at the same time, by which the receiving and 
discharging spaces are caused to continually chanye their volume with an 
unobstructed flow and positive displacement of the water from the dis- 
charging space of the cylinder by the rocking of the piston from one bearing 
point to another, ‘across the chamber of the cylinder, and by the concurrent 
revolving motion of the piston round its centre, both movements being 
effected by the velative shape of the piston and the cylinder, and by the 
direct action of the water upon the piston when used as a meter, because 
as the piston rocks from one bearing point to another, directly across the 
centre of the cylinder, it is at the same time revolved to effect the 
measurement of the water passing into and from thecylinder spaces. 
ash ia WW. R. Lake.—Dated 15th January, 1879.—(A communication. 














This consists of a force pump which has a barrel with means for in- 

duction at or near the top and For eduction at or near the bottom thereof, 

a piston movable on the piston rod, and having a valve seat on its upper 

pod and a piston-rod with a valve and stop on opposite sides of the 

piston. 

168. Printinc anp Foupine Macuinery, @. Duncan and G. A. Wilson 
—Dated 15th January, 1879. 6d. 

In addition to the stereotype cylinder or cylinders one or more cylinders 
of small diameter are employed, constructed to carry movable type. They 
are arranged to print and fill up a blank or blanks left on each sheet by 
the stereotype cylinders. The gripping rollers or equivalent hani 

that each sheet of paper, when tra’ 
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stationary until it is forced between the cross folding rollers. A com- | 18'7 Repucine Orcanic Surstances To A Powper UNAFFECTED BY THE | 208. ImpaRTING MOTION TO Vevocirepes, &c., B. @. Bruton.—Dated 18th 
bination of two sets of cross fold ap) tus one behind the ATMOSPHERE, F. Wirth.—Dated 16th January, 1879..-(A communica- with.) 2d. 


other is employed, and by means and falling tapes a sheet is 

caused to be delivered alternately to each set of folding apparatus. 

169. Apparatus ror Rarsinc anp Lowerinc MERCHANDISE, &c., E. 
Latham.— Dated 15th January, 1879.—(Not proceeded with.) 2d. 

This consists in the combination of a movable adjustable tramway or 
carrier fitted at each end with detents or locking appliances, and a 
carriage or travelling piece fitted with a pulley, around or over which and 
a pulley at the higher end of a tramway or carrier the cord, rope, or the 
like . The cord, rope, or the like is attached at one end to a drum 
or barrel operated by hand or power, the free end being provided with 
a hook or other means of secu’ it to the merchandise to be moved. 


170. Kerries, &c., W. P. Savage.—Dated 1ith January, 1879. 6d. 
The kettles and cooking vessels are constructed with a pipe or tube 
passing up through the bottom and out through the top. jis pipe or 


tube is so that the fire heat ascends through it, and in this way 
heat is rapidly conveyed to the interior of the kettle or vessel. 
171. Cocks on Vatves, R. G. Warner.—Dated 15th January, 1879. 6d. 
This relates to improvements on patent No. 5276, in the year 1878, and 
consists, First, in the construction of a cock, valve or apparatus for 
drawing off regulated quantities of liquid with a piston upon the stem 
of the valve working within a regulating cylinder or chamber contained 
within the shell or y of the cock or valve. Secondly, the construc- 
tion of valve cocks with a cap upon the spindle of the valve, having an 
inclined slot in its side engaging with a pin or stud fixed in the body or 
shell of the valve cock. Thirdly, the construction of valve cocks with a 
em spindle engaging with a pin or tooth on a piece or ring held fast 
tween the body or shell and the cover. 
172. Macurnery ror Puriryine Four anp Mippiinos, M. Lyon.— Dated 
15th January, 1879.—(A communication.) 5 
Wind compartments are provided near the bottom of the machine, 
with apertures along their sides, —— which apertures the blast 
enters the chamber beneath the screen. compartments are provided 





with valves regulating the current of air. Bonnets or hoods are provided 
over the apertures in the compartments for p' ing the middling or 
into the compartments, 


flour when passing to the conveyor from esca} 
these hoods also directing the currents of air. The feed trough is 
ited in tion with the screen in such a manner that a rocking 
pendulum movement is imparted to it. 
173. Mancracture or SuLpHATE oF AttMmina, & and M. Baerlein.— 
Dated Lith January, 1879. (A communication.) 4d. 

This consists in mixing aluminous earths with sulphuric acid and 
heating one vr both in; ents or the mixture until chemical action takes 
place, when it is cooled and diluted with water, and the solution is then 
— upon by introducing a quantity of metallic zinc in any convenient 

‘orm. 
174. Apparatus FoR RecuLtatTinc Water Suppiy, E. L. Voice.—-Dated 
15th January, 1879. 6d. 

A circular vessel is connected to a diaphragm by a fiexible substance, 
so as to be capable of moving like a pair of bellows. In the vessel isa 
valve connected to the pipe leading to the reservoir and worked by lever- 
age or by the diaphragm. Sending out of the vessel is a pipe which 
conducts water after passing through the valve to the required place, the 
water continuing to run until it reaches a certain height above the 
diaphragm, when it exerts an outward pressure in the vessel and causes 
the diaphragm to move outwards and close the valve, consequently stop- 
ping the water running. 

175. Mrxinc Macuine, P. H. Bracher.—Dated 15th January, 1879. 6d. 

A chamber or vessel has fixed at its lower part a sieve of any suitable 
mesh, such sieve having an wo in the centre. Through this opening 
rises aspindle or rod, such spindle or rod being fitted with arms or 
beaters, which are enclosed by a second or lower chamber, into which the 
first-mentioned chamber is fitted. On the spindle and resting on the 
sieve in the first or top chamber is placed a crusher formed of blades of 
any required pattern. 

176. Steam aND OTHER Capstans, &c., J. Vivian.—Dated 15th January, 
1879. . 

This consists, First, of a circular frame with a circular flange or ve 
on which is fitted a circular ring or cover or arm, the same being to 
revolve around the centre shaft and g with it a guide pulley, which 
is fitted on the margin of same. The shaft passes ome Ge ring or 
cover, and is fitted on the upper end with a cam, the shaft being rotated 
by wheel gear. Secondly, of reversing gear, comprising a circular case, 
attached to an excentric sheave, in which is fitted a piston or pistons, th: 
same being free to rotate round the shaft. On the boss of the circular 
case fits a double groove ~~ = which the boss revolves while the rin 
is being held statio’ , the being provided with steam ports, whic 
communicate with each groove and the circular case. 

177. Apparatus For Grinpinc Paint, &c., M, P. Ismay.—Dated 15th 
January, 1879. 4 

This consists in the employment of a revolving r , in bi 
tion with a stationary knife or knives, for feeding or delivering the paint 
or other like substance to be operated upon to the grinding apparatus. 
178. Osrammsc Licur sy Execrriciry, A. de Meritens.—Dated 15th 

January, 1879.—( Not ed with.) 2d. 

Two carbons, semi-cylindrical in cross section, are set in holders 
parallel to each other and at such a distance apart (with their flat sides 
inwards) as to leave room for insertion between them of a third carbon 
with parallel sides, and to provide a clear space between the carbons. 
The outer carbons are respectively ted by insulated wires with 
the source of electricity, and the middle carbon is mounted in an insulated 
holder. The electrodes are connected at their tips by some conducting 
material which will ensure the passage of the current through them when 
the electric apparatus is set in action, and being i diatel d 
the arc will be established. 

179. Exricuinc Psospuates or Lime, W. R. Lake.—Dated 15th January, 
1879.—{A communication.) . 

The process consists in separating the carbonate of lime from the gangue 
without attacking the phosphate of lime. When a natural phosphate 
containing from 35 to 40 per cent. of phosphate of lime, and 34 to 38 per 
cent. of carbonate of lime is aed g to a high temperature under the 
influence of steam, a mixture of phosphate of lime and of quicklime is 
obtained. In order to separate the lime from such a mixture, hydro- 
chloric acid or diluted pyroligneous acid is used in sufficient quantity to 
avoid all dissolution of the phosphate. The chloride of calcium or pyro 

rN the insoluble phosphate, is carried 














lignite of lime, which then 

off by prolonged gs. 

180. Rotter Mitts ror Treatine Grams, &., A. B. Childs.—Dated lath 
January, 1879.—(A commumicotion.) 6d. 

This consists of adjustable pillar blocks in which the adjustable rollers 
revolve, and excentrics or their mechanical equivalents with their 
= and parts for adjusting the axis of the rollers in each pair 
parallel. 

181. Sprive Hivces, W. Heatley.—Dated 16th January, 1879.—(Not pro- 
ceeded with.) 4d. 

A roller, when the door is opened, is forced up an incline attached to 
the base of the hinge at an angle to the centre pin, and thereby forces a 
piston to which the roller is attached upwards, thus com ing a 
spring, which, when the door is released, expands and closes the door. 
ae” wammmeatin Enoixes, R. E. Middleton.—Dated 15th January, 1879. 





The locomotive is designed to run upon a single under rail, and be 
guided by one or more pairs of horizontal guiding wheels running on an 
overhead rail. The vertical driving wheels and the carrying wheels are 
arranged centrally on the axles, and the vertical driving wheels and 
suitable horizontal driving wheels are driven direct from the crossheads 
ofa pair of pistons. The grip on the rails is obtained by arranging 
vertical wheels under the driving wheels of locomotives, and the axles of 
the upper and lower wheels are coupled by springs. 

183. Manvracture or Vetvet Ripsons, &c., W. E. Gedge.—Dated 16th 
January, 1879.—(A communication.})—(Complete.) 4d. 

This consists in substituting on the back of velvet ribbon and other 
velvets, weft effects in lieu of warp effects. 

184. Ties ee E. A. Morton.—Dated 16th January, 1879.—(Not 
with. 4 

This consists in forming on the underside of the tile a dovetailed or 
angular strip or ledge of the same material as that of which the tile is 
composed, and these strips are placed between two laths or bars of wood, 
which are secured to the rafters in the usual manner. 

185. Srrercuine anp Buiockine Hats, &., BE. P. Alexander.—Dated 16th 
January, 1879.—(A communication.) 6d. 

The body or article of felt or like material is placed in appropriate form 
upon properly sha‘ blocks or moulds, and then subjected while under 
the influence of a surrounding fiuid ferably under pressure) to 


mechanical appliances, which automatically stretch the yu the 
block and hold it in position while the fluid is displaced or Bo sod) in 
temperature. ; 


186. Tramway Encrtnes, H. Vignoles and J. 8. Ayton.—Dated 16th Janu- 
ary, 1879.—(Not proceeded with.) 2d. 

The fire passes from the fire-box through a lower set of tubes into a 
combustion chamber at the forward end of the said tubes. The fire then 
returns through a higher series of tubes into a smoke box situate under 
the chimney, whence it passes. The steam is admitted to the cylinders 
from a steam dome by means of a regulating valve, the exhaust steam 
passing into an exhaust chamber, where it expends all its en . and 
thence it passes the conical nozzle into the top row of tubes, drawin, 
g itself throug’ 


with it the products of combustion, and thence 
the petticoat blast into the chimney. 





tion.)—(Not proceeded with.) 2d. 

This consists in mixing in an earthen vessel ten of meat, blood, 
uulse, or the like, with five parts of water and allowing the result 
swell. then three parts muriatic acid or any other mineral acid are 
added ; the mixture is then exposed to the action of steam heated to 
110 deg. Celsius until syntonine is formed. Sufficient carbonate of soda 
is introduced until a small reaction (on test paper) is obtained; the 
liquid is then evaporated if the product is intended for manure, and if 
intended for food, the fat and scum is removed and the rest dried and 

finely powdered. 


188. TREATMENT AND EmpLoyMeNT or Deer's Harr, H. J. Haddan.— 
Dated 16th January, 1879.—(A communication.)—(Complete.) 2d. 

The hair is removed from the skin, then clear and dried in a hot 
chamber, and used as a stuffing, padding, or filling. 

189. TREATMENT oF SULPHUROUS GasEs, A. H. Allen, F.C.S.—Dated 16th 
January, 1879. 4d. 

This consists in the absorption of sulphurous acid and its separation 
from nitrogen when these gases are obtained together. The gases are led 
into towers filled with charcoal or other porous substance, which will 
absorb and retain the sulphurous acid, and allow the nitrogen to escape. 
So as to free the gases from impurities, they are caused to impinge on a 
liquid surface. e sulphurous acid is afterwards obtained from the 
absorbent by exhaustion or heat, and can readily be liquified by com- 
pression or converted into sulphuric acid. 

190. Bicycues, &c., J. Harrington and H. Brent.—Dated 16th January, 
1879. 6d. 

Balls are used as the bearing surfaces between the box and the axle or 
bush on the axle. The balls are separated from each other by small 
rollers pivotted ina frame. For forming the fork astrip of sheet iron or 
steel is bent along each of its edges, so as to turn the metal over till the 
— touch the web, and thereby form a tube along each edge of the 
strip. 


191. Movasite Furnace Bars, &c., J. Proctor.—Dated 16th January, 
1879. 6d. 


According to one method of construction, bars are employed, every 
alternate one being movable by means of a draw bar. The movable bars 
are so attached or connected to the drawbar as to ensure movement of 
the bars in the direction of the bridge, so as to gradually pass the fuel 
forwards. 

192. Preventinc Rapip Destruction OF THE ELECTRODES USED IN 
ELEcrric 9 G. Remington.—Dated 16th January, 1879.—(Not 
with.) 2d. 

The electrodes are placed in an air-tight globe, so that the light is 
developed in an atmosphere deprived of oxygen. Water is also used to 
surround the electrodes and maintain the temperature of them below the 
degree at which combustion would take place. 

193. Frum Pressure Recurator, W. R. Lake.—Dated 16th January, 
1879.—(A communication.) 6d. 

This consists, First, in a fluid pressure regulator, which acts automati- 
cally or by the pressure of the fluid the employment of a valve with two 
surfaces of unequal area exposed to pressure in opposite directions, 
which valve is so arranged that there are no parts projecting through 
the case or box and no stuffing boxes or other apertures which permit 
leakage. Secondly, the combinaticn of the Goubio-suntened valve with 
diaphragms in the chamber of the apparatus, and with a passage con- 
necting the chamber with the space above the same. Thirdly, in making 
the valve in two portions of different diameter secured together, and pro- 
viding the face with leather or other similar material to rest on the valve 
seat. 


194. CLasps on Fastentnes ror Atsums, &c., S. 
January, 1879.—( Not proceeded with.) 2d. 

The clasp has a movable catch-plate which engages with the locking 
stud on the cover, and springs keep the plate in position. As the album 
increases in bulk, the clasp will yield toa corresponding extent by means 
of the springs. 


195. Wire Fences, A. M. Russell.— Dated 17th January, 1879.—(Not pro- 
ceeded with.) 2d. 

At each straining = springs are placed on the bars or rods between 
the jamb nuts and the post, so that as the wires expand or contract the 
springs are compressed or extended, thus always maintaining an equal 
degree of tension. 

196. Covers ror Steam Enoine Piston Rops, A. Thomson.—Dated 17th 
January, 1879. 6d. 

In order to form a cover for piston rods, which project through the 
back end of the cylinder, a flanged nozzle or box is formed on the cylinder 
end, and inside this box are fitted two half guide bushes to bear and 
guide the rod, such bushes being adjustable for wear by means of screws 
passing through the box. 

197. BREECH-LOADING Fire-aRMs, P. Gey and H. Guenot.—Dated 17th 
January, 1879. 6d. 

A continuous firing arm is formed by means of a cartridge carrying 
chain passing over one pulley near the end of the stock, and another 
pulley near the inner end of the barrel. The action of pulling the trigger 
to fire a charge advances the chain the distance of one fink, 80 as to bring 
the next cartridge into position for being fired. 
aoe, Meas Compasses, &c., H. A, Severn.—Dated 17th Janvary, 1879. 


In order to enable any deviation from the prescribed course uf a vessel 
to be indicated to the captain by means of an audible or visible signal, 
the practically stationary position of the card of the compass in respect to 
the magnetic meridian, and of the changing position of the box or bin- 
nacle surrounding the card as it shifts with the vessel, is utilised to cause 
certain electrical contacts to be made when the vessel deviates to a certain 
extent from its course. The closing of the circuit by these contacts 
cause an audible or visible signal included in the circuit to be actuated. 


199. Vatve Motion or Enotnes, R. Loybourne.— Dated 17th January, 1879. 
—(Not proceeded with.) 2d. 

A return crank with a slot in which a slide block carries a pin for 
working the valves is caused to move by a worm acting on a tangent 
wheel, the axis of the screw passing through the centre of the pin. 

200. Sarery Tune ror Borers, &c., J. Warwick.—Dated lith January, 
1879.—( Not proceeded with.) 2d. 

A tube of brass contains a shoulder on which is a plate of lead or other 
substance weaker than the boiler to which the tube is attached. This 
plate is held in place by a screw at the end of a tube leading into the flue 
or chimney. When the pressure in the boiler is too great the plate is 
burst and the steam escapes into the flue. 

201. Pires anp Tupes ror Smoxine, H. Manthé.—Dated 17th January, 
1879.—( Not proceeded with.) 2d. 

A grid or disc is placed in the bowl and connected by jointed bars to 
the mouthpiece, so that by pushing the latter inwards the disc is moved 
upw: and discharges the contents of the bowl. 

202. Ovens and Furnaces, W. A. Barlow.—Dated 17th January, 1879.— 
(A communication.)—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 4683, dated 10th December, 
1877, and ists of an arrang t of T-shaped bars on the bottom of 
the hearth, so as to form a series of small flues for dividing air up into 
small currents, which come in contact with the hot surface of the flues. 
203. Screw Prope.iers, J. Fisher.—Dated 17th January, 1879. 6d. 

The screw is made with an intermediate hoop or ring, in the centre of 
which is a nave with screw blades attached to it. On the outer periphery 
of the ring is a second series of screw blades of coarser pitch chen those 
within the ring. 

204. Toco.e Presses, J. Burn.— Dated 17th January, 1879. 8d. 

Two pairs of toggle links are used, and at their upper ends abut upon 
the press head, and at their lower ends upon the followers, at both places 
by knuckle joints. The intermediate joints, by straightening which the 
action is obtained, are carried and controlled by a transverse guide bar 
able to move along soe to and from the head. The upper length 
of cach toggle link has a toothed arc upon it, which gears with a pinion 
upon a shaft slowly actuated by a worm and wheel from the motor. 


206. Gas Hotpers or Gasometers, G. Barker.—Dated 18th January, 
1879. 64d. 


The holder is guided as it rises and falls by a central column, generally 
made of a series of cast iron rings, or from wrought iron or steel plates 
filled, when necessary, with earthwork or concrete, or other suitable 
material. A ring is constructed in connection with the roof of the holder 
to slide over the central column, provided when necessary with friction 
rollers to guide its motion. 

207. APPARATUS FOR THE MANUFACTURE OF ARTIFICIAL FuEL, &c., J. H. 
Johnson.— Dated 18th January, 1879.—(A communication.) 6d. 

This relates to improvements on patent No. 1065, da’ 16th March, 

1877, and consists in dispensing with the two cylinders, one for compress- 





Posen.--Dated 17th 





ing the blocks, and the other to draw the back to their original 
position, and using instead a single cylinder containin ton with a 
projection on its upper side working in a stuffing-box in the upper end 


of ‘the cylinder, for the purpose of reducing the arca of that side of the 
m, and having a slide valve capable of form‘ a communication 
tween the spaces above and below the m. A pump working with 

a piston fast on the lower end of the of the steam mr Date d bed, 
and provided with a valve-box containing valves for the flow 
of the water under pressure, is also substituted for the pump formerly 
used, working with a solid plunger or ram. The spring cushions in the 
by an open box of india-rubber springs 





steam cylinders are replaced 
emmged on the piston rod between the cylinder and pump, 


ce cenle 7S tion to velociped 

cons’ ng motion veloc’ es or other 

ha’ three or more wheels, which wheels receive their motion aa” 
traversing platform, to which motion is oe by walking or runnj 
thereon ; the platform consisting of endless ds, of a substance offering 
resistance to the foot, pass’ over rollers suspended from the vehicle 
which rollers, by pulleys, bands, chains, or other means, put in motion 
certain wheels of the vehicle and thereby propel the same. 
209. Pires ror Smokine, H. Harboard.—Dated 18th January, 1879, 6a 

A hollow cylinder opens at both ends into the stem of the pipe, and ig 
formed with an orifice which lies exactly under the orifice at the bottom 
of the bowl. The tube is screw-threaded at both ends, the upper one to 
fit into the mouthpiece, and the lower one into a cup which receives the 
nicotine. 

210. Inxpots, W. Cruttwell.—Dated 18th January, 1879.—(Not proceeded 
with.) 4d. 
A float is capable of moving up and down a piece of wire, the ends of 
which are bent back and secured to a piece of lead, resting on the bottom 
of the inkpot. The float will always be on the surface of the ink, and 
directly below the hole in the inkpot, so that when a pen is introduced 
the float will be forced down into the ink, and the pen be supplied. 
211. Propucine anp Apptyinc Evecrric CuRRENTS FOR LiGHTING, && 
J. Rapieff.—Dated 18th January, 1879. 1s. 10d. 7 
In order to lessen the absorption of magnetism by the massive iron 
cores of electro-magnets, they are made of some etic materia) 
covered on the outside jally or wholly with iron plates, sheets, &- 
The improvements in dynamo and magneto-electrical hines relates, 
First, to the relative disposition of inductors and induced | parts ; Secondly, 
to a peculiar arrang t of the inductors and ind parts ; Thirdly, 
to a more compact and perfect induction, which depends upon the 
induced being under the infi of induction on muc larger 
surfaces than in any other machines, and from more sides than one 
besides which the induction coiling is arranged in a manner which cop. 
tributes the currents in the most favourable condition, and under al] 
circumstances in which such currents can be genera’ in order to be 
afterwards collected together or otherwise conveniently combined with 
each other. 
212. Furnaces, J. Young.—Dated 18th January, 1879. 6d. 

The fire door is abolished and the fuel is fed through openings arched 
over in front of the furnace above the dead plate and fire-bars, on to whic h 
it falls, until the feed openings are blocked with the banked up fuel, 
which is supported by an iron plate in front. Below the feed o penings 
are holes for introducing stoking irons, and above the openings is a flue 

ing sone the upper part of frout of the furnace and communicat- 
ng by side flues with the ms from which air is drawn to supply the 
up t the 











u 

furnace. The air yg e side flues into the flue in front o 
furnace, from which it passes through a number of small tubes into the 
upper part of the furnace in finely divided streams, so as to mix readily 
with the smoke and gases in the chamber of the furnace before passing 
over the bridge. A number of combustion chambers are formed in the 
bottom flue by _—- a series of bridges therein at suitable distances 
apart, such bridges serving to prevent the too rapid escape of the gases 
and heated products of combustion. 


213. Papiocks, W. R. Lake.—Dated 18th January, 1879.—(A communica 
‘oud @ 


tion.) 6d. 

The rigid bow or shackle is replaced by a chain or cord, which passes 
through and is movable to and fro in the case, until the bolt is shot into 
one of its links. The holding portion of the chain may thus be varied in 
length as required. 

214. Trars ror Bereties, &c., C. S. Lemon.—Dated 18th January, 1879, 
8d 


This consists of an inverted conical vessel with a flattened base and the 
outer surface roughened to enable the animals to climb up. This vessel 
contains the bait, and its apex is cut away and fitted with an inverted 
conical mouthpiece through which the animals . The inner surface 
is perfectly smooth, and this, together with the conical mouthpiece, pre- 
vents egress from the interior to the exterior of the apparatus. 

215. Morrve Power Enoines, N. Macheth.—Dated 18th January, 1879, 


6d. 

In engines in which steam is admitted to the cylinders and exhausted 
therefrom by slide valve, the middle or exhaust port is placed with its 
length lying longitudinally to the cylinder. The cut-off valves are placed 
in or upon the main valves and actuated by an excentric or cam gear in 
such a manner that the cut-off valves receive two back and two forward 
motions for one back and forward motion of the main valves. A weight 
or spring is placed in such a position in relation to the balancing piston 
and its connections, that any variation in the ure of the steam causes 
the spring to be compressed or expanded, and alters the position of the 
balancing piston in the cylinder. In lubricating the cylinders of steam 
or other engines the pressure of steam is employed to force the lubricant 
into the cylinder. A glazed partition is used to enable the amount of 
lubricant entering the cylinder to be seen. 
217. Rarcway Brake Apparatus, &c., 

January, 1879, 8d. 

In order to make a brake work by fluid under pressure automatic or 
self-applying in case of severance of the tube containing such fluid, under 
each vehicle to which brakes are attached are fixed two separate chambers 
containing in each either a ram or piston ; each ram or piston is loaded 
by a spring, and the liquid under pressure, admitted to the chambers from 
the tube overcoming the resistance of these springs, forecs the rams or 
pistons to the top of the chambers; each chamber thus contains fluid 
under pr e. One chamber is to supply fluid under pressure to apply 
the brakes, and is fitted with a back stop valve; the other chamber is 
fitted with no back stop valve, so that on the tube, called the automatic 
ye Fugues becoming broken, the fluid is free to escape from this 
chamber, and the spring forces the ram or piston to the bottom of its 
stroke. The movement of this ram or piston is made to open a valve, by 
means of which the fluid under pressure in the first mentioned chamber 
is allowed to pass from there and exert its force on any ram or piston 
actuating the brakes, and forcing them against the wheels. 

218. Sroprerinc Borries, C. F. Wood and J. Wilkiason.—Dated 2th 
January, 1879. 6d, 

The neck is formed with a square recess, above which is a recess to 
receive an elastic packing. The square head of a bolt fits into the first 
recess and the bolt extends upwa: and receives a nut, so that by turn- 
ing the nut the square head is forced against the packing and forms 4 
tight joint. Modifications are shown. 

219. Manvracture or WELDLEss Cuains AND CaBLEs From STEEL, &c., 
W. Deakin.--Dated 20th January, 1879.— (Not led with.) 2d. 

A bar of metal is bent into form by any suitable appliances, and mani- 
pulated by such means as hammers, rolls, shears, cutters, punches, 
presses, stamps, or dies, and by such means one link is lapped, doubled, 
and looped through another, and so on to the completion of the chain 
without welding of any kind. 

220. Sip CLay-PRess aND Baro Taps, J. S. Barnett and J. Hogkins.— 
Dated 20th January, 1879. 6d. 

The stalk of the tap is arranged so that it only has to be 
inwards and drawn outwards by its handle to shut off or put on the slip 
or barm. The valve operated by the stalk (a notch thereon a 
into a recess in the valve) comes under a wedge, with an outlet on 
side, which wedge forces the valve on its seat. 

221. Covrtinc axp Uncoupiino Raitway Wacons, &c., 7. Dobson.— 
Dated 20th January, 1879. 6d. 

This consists of a lever with a hooked and forked end, and a fulcrum 
which bears upon a bar rest under the ordinary hook and slightly below 
the level of the sole plate of the wagon. This tool is used to couple and 
uncouple wagons without having to get between them. 

222. Ramway Brakes, J. Clark.—Dated 20th January, 1879. 10d. | 

The pump for compressing air or other elastic fluid is constructed with 
two indea, one on each side of the centre line, and each provided with 
a piston. An air-tight joint 1s made in each of the pistons ss age or 
other suitable means. ‘The pistons are connected by toggle links, which 
are joined to the piston- of a steam engine. e air cylinders are 
fitted with suitable valves for admitting and discharging the air or other 
elastic fluid to be com . The steam engine is fitted with an 
ceaeeren slide valve to cut off the steam at a determined part of the 
stroke. 

223. CounTerpanes, SHEETS, ToILET-covers, TowELs, &c., G. and J. B. 
Hodgkinson.— Dated 20th January, 1879. 6d. 

In order to uce a design in colour on the article being woven, the 
warp ends which are to be woven into the design are arranged in a 
and a pattern is provided to govern the raising of the ends of the set 
when the design is to be produced, the ends on each side thereof ceasing 
and a shuttle with coloured weft brought into action. This shuttle 
works alternately with the ordinary shuttle on white weft, each 
shuttle making a single pick or two or more picks in succession. 

224. Arraratus ror Vaporisina Liquins, A. V. Newton.—Dated 20th 
January, 1879.—(A communication.}—(Not proceeded with.) 2d. 

The apparatus consists of a coiled tube of copper or other suitable 
mat eated outside, and through the core of which water (or other 
liquid) is let in at one end, and escapes as steam (or vapour) at the other. 
225. Worxkino Vacuum Brakes For Raiways, F. W. Bames.—Dated 20th 

January, 1879. 8d. 

This relates to ieagvovennente on patent No. 4172, dated 19th October, 
1878, in which a continuous tube was connected with ber 
under each , and with an air exhauster on the en; o ond 
communication with this tube was a series of pneumatic levers wi 
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continuous tube a second tube is now employed, and is brought into 
pvedrnon ro met with the vacuum bers and levers by a valvular 
apparatus, and it is connected with a small exhauster fitted to the e e, 
and which, by means of a steam jet constantly through it, is kept 
in continuous action, so as to main’ a vacuum in the vacuum cham- 
bers, which vacuum represents a stored power for setting the brakes in 
action on an emergency. 

. PREPARATION OF ExpLosive Compounns, A. V. Newton.—Dated 20th 

January, 1879.—(4 communication.)—(Not proceeded with.) 2d. 

This consists in yan two explosives or powders of different 
degrees of energy, the one being comparatively slow and the other quick 
in exploding. 

. RECEPTACLE FoR Hyoroscopic Expxostves, A, V. Newton.—Dated 
20th January, 1879.—(A perenne ie ag Aah proceeded with.) 2d. 

This consists in the use uf a receptacle for powder, provided with an 
automatically closing stopper. 

929. Apparatus ror Suppiyinc Winp To Oroans, Harmoniums, &c., 
B. Bindlass, W. T. Cheetham, and W. Lees.—Dated 20th January, 





1879. 6d. 
This relates to machinery for blowing organs by the aid of steam, and 
consists in an engine — directly, whose valve rod is prevented from 
sliding by catches, and on it are two springs, between which an arm pro- 
jects from a crosshead of the piston , 80 as alternately to compress the 
springs. When the piston arrives at the end of its stroke one catch is 
berated, when the compressed spring actuates the valve. The piston 
rod is provided with a second piston moving in a cylinder containing oil, 
which it forces to and fro through a valve, which being more or less 
opened regulates the speed of the engine. 

229. TeLernones, W. KR. Lake.—Dated 20th January, 1879.—(A communi- 
cation.) 6d. 

A metal ‘aoe holds the mechanism to the cover of a box, and on the 
inner surface of this ring is a narrow ledge on which the diaphragm is 
placed. The centre of the ring and diaphragm is opposite an orifice, in 
the cover through which the sounds enter. On the other side of the 
diaphragm and at its centre is placed one electrode consisting of a metal 
bar, one end of which rests against the ene, and the other is 
brought nearly to a point and is in contact with the other electrode. The 
latter is formed on a weighted spring supported on an adjustinglever by 
which the tension is regulated. 

PROPELLING AND Steerine VesseExs, J. Rickatson and T. Schofield.— 
Dated 20th January, 1879.—( Not proceeded with.) 2d. 

The propeller is mounted fast upon a shaft or axis separate from the 
main shaft of the engine and carried in a frame, which is secured to a 
vertical shaft (steering post), the latter being supported in bearings in 
the stern t or any other convenient part of the vessel, so as to be 
capable of being turned upon its axis, and when so turned of conducting 
the propeller frame and its propeller with it in its movement. 

231. Apparatus FOR Ralsinc, Lowerino, and Spiitrine Stone, J. H. 
Johnson.—Dated 20th January, 1879.—(A communication.)—(Not pro- 
cceded with.) 2d. 

A bolt is provided at the lower end with a circular enlargement or 
head, and at the upper end, which is threaded with a nut having an eye 
for receiving the hook of any hoisting tackle. Between the hi of the 
bolt and the nut intervenes a metal tube, a metal washer, and any 
desired number of rubber ri A simple circular recess is drilled in 
the stone for the reception of the lewis, which is dropped into the recess 
while the rubber rings are contracted owing to the nut being loose. 
After the lewis has been thus deposited in the recess the nut is 
tightened, so as to compress the rubber rings and expand them nst 
the sides of the recess until the lewis is so jammed therein that it 
becomes a secure medium, through which the stone can be raised and 

owered. 

232. Musicat Instruments, M. Gally.—Dated 20th January, 1879.— 
(Complete.) 6d. 

This relates to improvements on patent No. 3876, dated Oct. 2nd, 1878, 
and consists in so constructing and combining the primary and secondary 
pneumatics as to use the movement of the primary for opening the ports 
of entry and exit of the air-duct of the secondary without necessarily 
connecting the primary pneumatic with the striking device, and by 
using the primary only for such purpose, to be able to operate it by 
means of much smaller perforations in the music sheet, and also to be 
able to use the perforated sheet in connection with the vent of the 
primary pneumatic instead of the exhaust or supply duct which leads to 
the air chamber of the bellows. 

233. Tornacco Pipes, H. P. Fenby.—Dated 20th January, 1879. 4d. 

A rod for clearing the bore of the pipe is carried in a groove cut along 
the under side of the stem of the pipe. 

234. Comprvep Fapric MANUFACTURED FROM CoTrTron, WooL, &c., L. M. 
Maclean.—Dated 20th January, 1879.—( Not with.) 2d. 

A combed wool warp is used, and a weft of carded cotton made from 
the finest Egyptian, or from the finest Egyptian and a small proportion 
of linen. 

235. Carnpine Finres, J. Schofield, J. Walton and T. Holt.—Dated 20th 
January, 1879. 6d. 

The stripping roller is formed with a recess or groove in its ee wl 
to receive a row or rows of pins, the ends of which protrude slightly 
— the circumference of the roller, so ak to engage with cards of the 
cylinder. By thus recessing the roller, pins of a considerable length may 
be employed. 

236. Horsrsnoes, W. R. Lake.—Dated 20th January, 1879.—(A com- 
munication.) 6d. 

The opening in the shoe is made so as to receive a pad, which bears on 
the upper side against the hoof, and on its under side upon lips or clips 
formed on the shoe. Recesses are made in the pad to receive the lips, 
and the lower face of the pad projects down beyond the shoe. 

237. Warer Motors, F. C. Glaser.—Dated 20th January, 1879.—(A com- 
munication.) 8d. 

A vase-sha) engine frame is held on the table of a sewing machine 
by two journals, which allow it to swing round an axis at right angles to 
the axis of the crank shaft. By means of: the horizontal axis of the cock 
and the vertical axis of the piston rod, a connection like a universal joint 
is formed between the table and engine. The inlet openings are arranged 
in such a way that they are standing symmetrically to the horizontal 
division plate of the male cock. 

VALves FoR Steam Enatnes, C. M. Jacobs.—Dated 20th January, 
1879. 6d. 

In place of the flexible disc placed over a grating, a disc of wood is 
employed, and is free to move upwards so as to uncover the openings in 
the grating. 





240. Keys ror Fixinec tus Rats or Rartways, E. Burstow.— Dated 21st 
January, 1879.—(Not proceeded with.) 2d. 

An key is pierced in one or more places, and a piece of wood 
inserted with the n at right angles to that of the key, so that when 
the key is in use the grain of the inserted piece is end on to the rail and 
at right angles to it. This piece will not shrink or expand in the same 

ion as the body of the key, and will therefore remain firm under 
of temperature. 
241. Rorary Kyirrinc Macuines, W. Morgan-Brown.—Dated 21st Janu- 
ary, 1879.—(A communication.) 6d. 

A stationary needle plate has a series of grooves radiating from the 
centre. and to this centre is attached a spindle -“ + through a 
sleeve, which is secured to a supporting arm clamped to a shelf or table. A 
cam wheel is attached to the upper side of the sleeve, and bears a bevel 
Wwhed gonting with a second wheel driven bya crank handle. On the 
underside of the cam wheel is a fixed cam and two cams pivotted toa 
fixed point, so that their free ends may be adjusted to vary the length of 
the loops. The space between the fixed cam and the movable cams form 
— > a which the studs of the needles pass, and by which they 


242. Apparatus ror LIGHTING AND EXTINGUISHING Gas-Licuts, G. P. 
Gauster.—Dated 21st January, 1879.—(Complete.) 8d. 

This consists of a clock mechanism having suitable provisions for turn- 
ing on and off the flow of gas at the proper periods, conn y to 
& motor operated by a continuous flow of gas to a subordinate burner. 

. Locks, L. Bensel..—Dated 21st January, 1879. 6d. 

This relates to the use of a system of locking consisting in that the 
Washers or plates, which oscillate and are without springs, fall in by 
their own we ‘ht, and, on the other hand, are brought into the uired 
moo by the bit of the key by means of an opening cut out in the 

k-plate, and thus securely lock the bolt. 

245. Apparatus EmpLoyep IN ELECTRIC Licutino, R. C. A. Crompton 
a P. W. Willans.—Dated 2ist January, 1879.—(Not proceeded with.) 


on electrode consists of a disc rotated by the electric current or by 
lockwork, and is supported so as to allow its axis to be moved towards 
the light as it is consumed. A roller in contact with the electrode is 
rotated by a spring or weight, and moves towards the centre of the elec- 
trode, the two being so connected that both move the one towards the 


246. Fasten AND UnrasTENING Doors, Gates, Lips, on Winpows, F. 
wis Atkinson.—Dated 21st January, 1879. 
thin the shell the bolt works freely, and is actuated at its inner end 
Ban fezible = oat to Se ell, ioe this pu ; a oats is 
8] le, which the flexible canines ‘consistin, 
of links) is caused to draw back the bolt. r 


248, Huvaxs, T. Jones.—Dated 21st January, 1879.—(Not proceeded with.) 


The iron to form the hinge is rolled with a thickened along one 
edge to form the joint or eye. saab 





THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tae avidity with which United States ironmasters have pur- 
chased old iron rails in this country is reflected in the price this 
week of common bars. Alike on Change in Wolverhampton 
yesterday, and in Birmingham to-day—Thursday—common bars 
could not be bought at under a rise of from 5s. to 7s. 6d. upon 
the late minimum. Bars made from old rails slit up have been 
sold down to as low a figure as £5 2s. 6d., but £5 5s. has been 
the more frequent quotation. ‘To-day they were not to be had at 
less than from £5 7s. 6d. to £510s. At the latter figure, how- 
ever, South Wales bars were offered in competition with those of 
South Staffordshire make. There had been the same competition 
before the rise began, down even to the lowest price I have 
soy Yet marked bars were to-day as heretofore £7 10s., and 

arl Dudley’s brand £8 2s, 6d. per ton. 

Sheets are less inquired for this week, whether black or 
galvanised. There is no case in which a serious attempt is made 
to get for black sheets cotin like a rise of 10s. aton. Instead 
of refusing orders at anything less, firms would be only too happy 
to accept orders at only a trifling rise upon earlier quotations. 
In a few cases 2s. 6d. rise has been got, andin extreme and excep- 
tional instances 5s. In the cases in which makers are able from the 
state of their order booksto take orders at all for delivery within the 
next several weeks the lower advance would have been accepted 
to-day, if specifications could be guaranteed; for already the 
speculative character of some of the recent gen appears in 
the tardiness with which buyers are distributing specitications. 
One Birmingham firm has this week issued circulars, announcing 
a further inne in galvanised sheets, but the majority of 
the makers would to-day and yesterday have accepted 
orders at a rise upon the recent minimum of £1 5s. ere 
was a little wavering early in the week. At that time, some 
holders of spelter, as were not very strong, were parting with 
the metal at under the quotations of the chief holders. But 
the market was stronger again yesterday, and ordinary brands 
of spelter might have been bought at £19 12s. 6d. delivered in 
Birmingham or Wolverhampton. Nevertheless, fine brands of 
Silesian had just before been selling in Germany at £21. Vendors 
to-day threatened that the metal may go up to £25 before it again 
recedes. A few firms have this week put up galvanised buckets 
from 6d. to 8d. per dozen in Birmingham, but the majority of 
the galvanisers can get no more from the merchants for these 


oods, 

Strip iron is still being sold at very low rates. An order for 
500 tons of tube strip has just been placed by a leading consumer 
in this district at under former prices. Upon baling strip there 
is activity in two notable cases in South Staffordshire. In one an 
order for 2000 tons is affording full work to the mills, and in the 
other an order for 1000 tons is this week being begun. Both 
orders are upon United States account. 

Pig iron keeps very firm. Firmer than last week are the 
makers of iron, who have customers as well amongst the rolled 
steel as the rolled ironmakers. For Derbyshire iron a rise of from 
2s. to 3s. is asked, but the agents announce that they have ‘‘ none 
to sell.” Best South Wales iron cannot be got at less than 2s. 6d. 
rise, and then in only limited quantities. To that extent also 
best Staffordshire and Shropshire iron has been advanced, but, at 
the higher rates, very little new business is being done. 

The South Staffordshire coal trade is somewhat disturbed this 
week by reason of the men at one or two large collieries having 
expressed their determination to give notice on Saturday for an 
advance in their wages. A conference of miners’ agents and 
delegates has been held, and they have expressed their wish that 
the matter should stand over a week or two, but the men decline 
to listen to this advice. Meantime certain of the owners on 
Cannock Chase have put up the price of deep coal 1s., and of 
shallow coal 6d. per ton. No rise has, however, been declared by 
the leading concern, the Cannock Chase Company. For forge 
purposes rough slack can be bought as well from Cannock Chase 
as from collieries in the older localities at under 6s., while furnace 
coal is from 7s. to 8s. per ton. 

At a special meeting in Wolverhampton of the South Stafford- 
shire Mines Drainage Commissioners on Wednesday, it transpired 
that the stopping of certain pumping engines through want of 
funds in April last, had inundated the colliery of the chairman of 
the Commissioners at Wednesbury Oak. This will deprive the 
Commissioners of rates averaging from £1600 to £1800 a year, and 
it has endangered the rising of the funds which are necessary to 
keep the Commission going. Arrangements were made which are 
designed to relieve Messrs. Williams’ Colliery, and likewise 
attack the flood with an energy calculated to encourage the re- 
opening of collieries in the Tipton district. 

The arrangements for raising the cast iron tubbing dropped to 
the bottom of the shaft at the Cannock and Huntington Colliery 
are now complete. Messrs. Chaudron have constructed an appa- 
ratus which consists of ten 1 screw jacks mounted on a strong 
frame. Each screw is worked by a pair of handles similar to a 
winch ; attached to these screws are rods which pass down the 
shaft and take hold of the tubbing at some of the joint flanges. 
As the tubbing is raised these rods are shortened, and the screws 
lowered and raised again as before. The tubbing has been raised 
thirty yards, and in a few weeks the whole of the castings will be 
got up. 

In consequence of the low prices in the nail trade, the masters 
have been compelled to give notice to their men of a reduction of 
10 per cent. in their wages. The masters have large stocks on 
hand, and to sell at the reduced prices, they say, means losing a 
large amount of money. The nailers in South Staffordshire and 
East Worcestershire, representing some 10,000 men, women, and 
children, have met and decided to resist the drop. it is expected 
that in a few days all the men will be on strike. The notice came 
into operation on Saturday last, but the men are waiting to see 
what action will be taken by the “up country hands.” 

The operative chain-makers in the Cradley and Cradley Heath 
district remain upon strike, and the shopkeepers are distributing 
loaves of bread amongst them. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

ALTHOUGH there has been no actual retrograde movement in 
the iron trade of this district, so far as prices are concerned, 
buyers are purchasing less freely at the advanced rates; and at 
the Manchester weekly meeting on Tuesday, notwithstanding a 
good attendance, and generally a very fair inquiry, the actual 
business doing was small as compared with the two previous 
weeks. Neither buyers nor sellers seem disposed to enter into 
further considerable engagements at present, and the latter are 
firm at the full prices now current. 

Lancashire makers of pig iron are now so well sold forward 
that they are not pushing for further orders, and only a few small 
sales are reported during the past week ; indeed, the prices they 
are now asking for delivery into the Manchester district, No. 3 
foundry being quoted at 47s., and No. 4 forge at 46s. 6d. per ton, 
less 24 per cent., practically keep them out of the market, as 
good outside brands of iron can be bought at lower figures than 
these. 

So far as outside brands of pig iron are concerned, the chief 
business doing has been in Scotch, of which a considerable quan- 
tity has been sold in this district at full prices. Lincolnshire and 
Derbyshire irons also continue to be sold here at an advance upon 
late rates, Lincolnshire No. 3 foundry delivered into the Man- 
chester district being quoted at 44s. 10d., and No. 4 forge 48s. 10d. 

r ton, less 24, with some brands of Derbyshire iron quoted at 

7s. per ton for No. 3 foundry, and 46s. for No. 4 forge, less 24 





percent. Hematites continue very firm in price, and in some 
cases advances of 4s. to 5s. per ton upon late rates are being 
obtained. 

In the finished iron trade there is a firmer tone, and manufac- 
turers are endeavouring to obtain advances upon late rates ranging 
from 1s. 3d. to 2s. 6d. per ton. So far as some classes of finished 
iron are concerned, they have been successful, and orders for 
hoops have been booked at an advance of about 2s. 6d. per ton 
upon late rates, and for plates rather more money is being 
° tained, but so far as bar iron is concerned, any upward move- 
ment in values is difficult. Sellers, however, are decidedly stiffer 
in their quotations, and no concessions upon current rates are 
now obtainable. For good Lancashire bars delivered into the 
Manchester district the quoted prices are now about £5 10s. to 
£5 15s. per ton. 

_ With regard to founders, engineers, and machinists, their posi- 
tion is much the same as I stated last week. A few of the large 
houses who have a foreign connection are doing tolerably 7a, 
but the smaller firms who have to depend mainly upon the home 
trade are still very slack, and very few new orders either for 
engineering work or machinery are coming into their hands, 

Some time back I gave particulars with reference to the con- 
struction of a system of tramways throughout the suburbs of 
Manchester and Salford. Arrangements are now being completed 
for the construction of the city portion of the lines, and the High- 
ways Committee of the City Council have this week decided to 
accept the tender of the Barrow Steel and Iron Company for the 
rails required in laying down the forty miles of single line which 
it is intended to construct. The suburban lines to which I 
referred are being laid down on what is known as Barker’s 
patent ; but the Manchester Corporation have adopted Gowan’s 
patent, which consists of a steel rail rolled in one piece, with a 
flat plate for the foundation, the head of the plate being supported 
by a vertical web which stands in the centre of the plate, and the 
line is bedded in a Yin. concrete foundation. 

The coal trade still shows very little indication of revival, and 
although generally there is a less despondent tone in the market 
the actual improvement in the demand is very slight indeed. 
Prices continue just as low as ever, and in some cases colliery 
proprietors are willing to make concessions to buyers, who are 
prepared to take anything like large quantities for delivery this 
month. Merchants and dealers are in some cases taking advan- 
tage of the present very low prices, and are buying the better 
classes of round coal rather more freely, but the requirements of 
comsumers of the lower classes of fuel for iron making and 
steam purposes show very little improvement. The average 
quoted prices at the pit mouth remain about as under :—Best 
house coal, 8s. to 8s. 6d.; seconds, 5s. 9d. to 6s. 6d. and 7s.; 
common round coal, 4s. 6d. to 5s. 3d.; burgy, 3s. 9d. to 4s. 3d.; 
good slack, 2s. 9d. to 3s. 3d.; and common ditto, 2s. to 2s. 6d. 


per ton. 

The shipping trade has been rather brisker, and some of the 
collieries have been pretty full of orders for coastwise and 
a shipment, but the prices ruling in the market continue 
very low. 

The iron and steel trades of North Lancashire and Cumber- 
land are in a steady and active position, a very considerable 
demand having lately been experienced for all qualities of pig 
iron, and for various kinds of steel rails. Makers are in fact 
largely sold forward, and they are displaying a firmer attitude 
than for some time past. The work, however, owing to the keen 
competition experienced, has had to be accepted at a low figure. 
The revival in the American demand, however, which has had a 
good effect on this country, and the considerable requirements of 
continental users of pig iron, coupled with the improvement 
on general home account, has led to a firmer ition, and as 
makers are well sold forward, they are asking better prices for 
delivery six months hence. No. 1 Denmanee is quoted at 50s. per 
ton at makers’ works, with 46s. for No. 3 forge, and 48s. for 
average qualities. Iron ore realised from 8s. 6d. to 12s. 6d. per 
ton at the pits, and the sale is increasing. Steel makers are 
largely sold forward and their works are busily employed. In 
other po a of trade there is no departure to report from 
the steady but quiet position they have occupied for some th 
past. The coal and coke trades display evidences of some 
improvement. 

he new docks at Barrow are being rapidly fitted up for the 
inauguration of a large shagin trade. On the one hand large 
and spacious cattle sheds an p he wm Pincus are being erected 
for the pro large cattle import trade, while large grain 
sheds are being constructed for the convenience of grain ships, 
and on the sides of the North American dock, commodious two- 
storey iron warehouses are being pushed rapidly forward for the 
accommodation of the Anchor line of steamers which are to 
commence sailing from Barrow to New York at regular intervals 
in about a month. There is every prospect of Barrow doing a 
large American trade, and it is not too much to say she possesses 
many conveniences and facilities for this trade in the large docks 
which are approaching completion. 

Last Wednesday the Corporation of Barrow opened their new 
reservoir at Pennington, which has been constructed by them at 
a cost of £32,000. e new reservoir is of the same level as the 
existing reservoir at Pooka Beck, and the two are connected by 
means of a tunnel which has been driven through the slate rock, 
a distance of three-quarters of a mile. The new reservoir is 38 
acres in extent, and has a capacity of 136,000,000 gallons, collect- 
ing its water from an area of 1200 acres, Barrow and the Furness 
district now possesses waterworks capable of supplying double the 
present population. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE activity in the boiler-plate trade seems to have some- 
what slackened, owing, no doubt, to the Clyde shipbuilding 
yards being less brisk than they were a few months ago. There 
are some fair orders in hand, but those which have recently 
been received are very light. Onthe Tyne and the Wear there 
is also a falling off, which similarly affects the local mills. A 
few houses have done well in plates during the year, but other 
kinds of shipbuilding material are not in request. 

Taken as a whole, the coal trade is now fairly active in the 
Barnsley district. Prices, though, are still remarkably unremera- 
tive. house coal at the thick seam pits is sold for export at 
from 6s. 6d. to 7s., and steam coal contracts have recently 
been taken at 5s. 6d. to 6s. per ton. I have heard of contracts 
having been made at 4s. 6d. to 4s. 11d., which are rates at which 
a profit is impossible. Last week a heavy tonnage was sent from 
the Silkstone pits, it being necessary to get as much as possible 
over the rails before the passenger traffic for Doncaster races 
blocked the way. Hull and Grimsby are also taking a fair tonnage 
for exportation. 

The dispute at Carlton Main is settled. The colliery belongs 
to the Yorkshire and Derbyshire Coal and Iron Company, and is 
sunk on the estate of the Earl of Wharncliffe at Carlton. The 
dispute arose owing to the company demanding certain reduc- 
tions. The 3 a work, ~e ejectment ~~ he issued 
against several who retained possession of houses belonging to 
the company. The dispute has been settled on the basis of an 
8 per cent. reduction, while “straight” work has suffered a 

uction of about one-half the original demand. At Chapeltown 
the miners were advised the other day to adopt a “ sliding scale,” 
by which their wages would rise with the markets, and fall with 
them. A miner demurred somewhat to having any more of that. 
They had been “‘sliding” for a long time; what t ey wanted at 
Thorncliffe was a “‘ rising scale,” which would be hailed with joy. 

In cutlery, saws, files, and edge tools, there is no change to 
report this week. Files keep in fair demand for Russia, and edge 
tools are called for by German houses. 
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Iron maintains the activity I noted last week. 
larger works I was told that orders had been offered for forward 
delivery at present rates; but, as a rule, makers are not dis d 
to book forward orders except at advanced quotations. If iron 
were generally to revive in its different branches, ir ters 
would find it difficult to replace their workmen, as many of them 
have emigrated, and others gone into other industries. hen the 
iron trade was at its height, hundreds of agricultural labourers 
were tempted into the large iron-producing centres ; when adver- 
a —_ they gradually got back to the country, or left it 

er. 

Many inquiries are now being made, I am told, for rails, and 
though business does not always follow, it can only be delayed. 
Railway companies are not disposed to pay more than current 
rates for forward delivery, and makers, believing that prices have 
now “touched bottom,” are reluctant to accept heavy contracts 
unless higher rates are given. There is a general impression that 
rails must soon be at a better price than has been the rule for a 
couple of years. Railway tires, axles, and similar material, are 
generally in demand. 

Surgical instrament makers, who have been fairly well up for 
some years, have of late participated in the depression. Partial 
employment is only given, and several hands are still on strike 
against the withdrawal of the advance of 10 per cent. conceded 
during the ‘‘ balloon” years, as the workmen graphically term the 
seasons of 1872 and 1873. 

Our Sheffield platers are somewhat amused, as well as indig- 
nant, at a letter written by Mr. Watherston, who is said to be a 
brother plater in London. Mr. Watherston said that the Shef- 
field manufacturers “‘can” copy the Hall-mark so nearly that 
it might be truly said, ‘‘ we can’t tell *tother from which.” Mr. 
J. E. Bingham—senior * mene of the firm of Walker and Hall, 
of the Electro Works, Howard-street—takes up cudgels in behalf 
of the local manufacturers, and in a smartly-written letter proves 
pretty conclusively that Mr. Watherston has been misled by his 
informant. Mr. Bingham regards the use of the word ‘‘can” as 
an insinuation that Sheffield manufacturers do imitate the Hall- 
mark, and says, “‘Of course we ‘can’ copy, but i did we 
should almost be certain to lose our licence to manufacture silver 
— at all, and perhaps get imprisoned for our pains.” Mr. 

ingham, who is an authority en the subject, makes the curious 
statement that ‘‘A Sheffield silversmith who knows his trade would 
have told Mr. Watherston that the Sheffield Assay Office is so much 
against the manufacture that he sends his goods to be assayed in 
London, and after these extra expenses are paid, he can and does 
beat the London silversmith in open competition.” The point of 
local interest is, not so much why Sheffield silversmiths should 
beat their London brethren, as why it should be more advan- 
tayeous to send Sheffield silver to be assayed in London than to 
have it done here. I prefer to see the “lion” on silver, and I 
suspect most people share that prejudice; therefore, if Mr. 
Watherston really wants to remove the duty from sterling silver 
plate, destroy the national hall mark, and let a flood of foreign 
mixtures into the market —to be called silver because they would 
have silver in them—I think things had better remain as they 


are. 

Mr. C. B. Holland, of Messrs. Brown, Bayley, and Dixon’s, 
ea / suppressed a strike in the steel rail department. The 

remen struck work, hoping to secure an advance of 10 per cent., 
while the company were busy on a large order for rails. Mr. 
Holland speedily secured others to take their places, and when 
the men desired to return, informed them there was no further 
employment for them. It is mortifying to find that after all the 
severe lessons of the last few years the workmen are still ready, 
on the faintest gleam of prosperity, to make demands for higher 
wages similar to those which have already done so much to 
destroy our trade by placing the home producer at a serious dis- 
advantage with the foreign maker in the cost of production. 


At two of the 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE continued advance of the Scotch market is having an effect 
upon the Cleveland iron trade. That effect does not, however, 
show itself in greatly advanced prices, but in a stiffness of the 
market. Two or three weeks ago the relative position of the 
Scotch and Cleveland markets was much nearer than it is at pre- 
sent. Scotch iron was quoted at 40s. 6d., and Cleveland iron at 
32s. 6d. Now Scotch prices have advanced to 47s., while Cleveland 
prices are only 35s. Makers, however, do not exhibit much anxiety 
to sell at this figure, as there seem to be indications of an 
upward tendency. Whether this improvement will not be 
detracted from in consequence of the increase of stocks remains 
to be seen. It does not, however, appear probable that prices 
will recede, and therefore makers have every justification for 
holding back. The dubious feature about the present position is 
that the demand is very little, if at all, larger than it was. 
Without a reduction of the large stocks which exist in the 
district there cannot be any real improvement in the Cleveland 
iron trade. The prices quoted on Tuesday were 35s. net cash for 
No. 3, 39s. 6d. for No. 1, and 34s. for No. 4 forge. 

The shipments last week were fairly good. Altogether about 
19,000 tons of pig iron were shipped from the Tees ports and 
from West Hartlepool. Messrs. Connal and Co. report that 
their stock of Cleveland iron now stands at 82,300 tons, and that 
they are doing very little business indeed either in receiving or 
delivery. 

On Tuesday last the large and valuable ironworks of Messrs. 
Hopkins, Gilkes, and Co., in liquidation, were offered for sale by 
public auction by Mr. Charles Willman, at Middlesbrough. Lot 1 
consisted of four blast furnaces of modern construction, thirteen 
acres of land, and a river frontage of 550ft., together with certain 
forges, mills, and buildings. Lot 2 consisted of about eight acres 
of land, a river frontage of 550ft., the foundations of two blast 
furnaces, complete Danks plant, angle and plate mills, puddling 
furnaces, &c. The two lots were first offered together, and the 
bidding closed at £40,000, the reserved bid of £120,000 being then 
putin. They were afterwards offered separately, and lot 1 pro- 
cured a bid of £26,000, whereupon the reserve of £85,000 was 
put in. Lot 2 obtained a bid of £10,000, the reserve bein 
£20,000. Some other smaller lots, consisting of buildings an 
land, received bids, but were not sold. It is believed, however, 
that a portion of the works will be disposed of by private treaty. 
They possess one of the most eligible river frontages in the port 
of Middlesbrough, and, for iron or steel manufacture, must be 
particularly valuable. 

The manufactured iron trade is exceedingly quiet, orders come 
in very slowly, and the prices obtained are poor and unremunera- 
tive. 

Next week the Lackenby and Linthorpe furnaces of Messrs. 
Lloyd and Co., in liquidation, are to be offered for sale by auc- 
tion. The engineering trades in the North are very quiet; marine 
engineers are moderately well supplied with orders, but unless 
some briskness is manifested in the shipbuilding trade very soon 
they will come to the end of their tether. Some small bridge 
building is being carried on, but no important work is in hand. 

The coal trade is dull, even steam coal for shipment, which has 
been in fair request throughout the summer, is now little sought 
after. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue iron market has been very strong throughout the week, 
and a very large speculative business has been done in warrants. 
The rise in prices, which has resulted from the revival in the 
American trade, has induced a great many outsiders to speculate 
in pigs, and the brokers have thus found their hands busy. The 





demand on American account continues good. Last week’s 
foreign shipments of pigs amounted to 11,795 tons, as compared 
with 9918 in the same week of 1878. The consumption of 
Middlesbrough pig iron here is on a comparatively small scale, 
and the arrivals last week were 1440 tons bess than in the corre- 
sponding week of last yeer. In the course of the week 2336 tons 
of pigs were added to the stock in Messrs. Connal and Co.’s 
stores, bringing it up there to the large aggregate of 301,136 tons. 
There is no change in the number of furnaces in blast. 

Business was done in the warrant market on Friday forenoon 
at 45s. 6d. to 45s. 94d. one month, and 45s. 6d. to 45s. 8d. cash. In 
the afternoon transactions were effected at 46s. to 46s. 3d. cash, 
and at 46s. 14d. to 46s. 44d. one month. The market opened very 
strongly on } onday, and another advance took place in prices. 
Business was done in the morning at from 46s. 74d. to 463. 104d. 
cash, and from 46s. 9d. to 47s. one month. In the afternoon 
quotations were 46s, 8d. to 46s. 44d. cash, and from 46s. 104d. to 
46s. 74d. one month. Tuesday’s market was steady with business 
at 46s. 3d. to 46s. 44d. cash, and 46s. 3d. to 46s. 6d. one month. 
A good business was done on Wednesday, and to-day—Thursda: 
—the market was firm at 47s. 3d. to 46s. 11d. cash, and 47s. 3d. 
to 47s. one month. 

As the shipments continue good, makers’ prices have been all 
very firm, and a further advance has taken place all round. The 
following are the quotations :—G.m.b., f.o.b. at Glasgow, per 
imperial ton, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 
51s.; No. 3, 46s. 6d.; Coltness, No. 1, 55s.; No. 3, 46s.; Sum- 
merlee, No. 1, 49s.; No. 3, 44s. 6d.; Langloan, No. 1, 51s.; No. 3, 
45s.; Carnbroe, No. 1, 49s.; No. 3, 44s. 6d.; Monkland, No. 1, 
46s. 6d.; No. 3, 44s. 6d.; Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d.; 
Govan, at Broomielaw, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Calder, 
at Port Dundas, No. 1, 50s.; No. 3, 44s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 48s. 6d.; No. 3, 44s. 6d.; Eglinton, at 
Ardrossan, No. 1, 47s.; No. 3, 45s. 6d.; Dalmellington, at 
Ardrossan, No. 1, 46s.; No. 3, 44s.; Carron, at Grangemouth, 
No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 50s.; No. 3, 46s. 6d. 

On Wednesday a meeting of the ironmasters of Lanarkshire 
and Ayrshire was held in Glasgow, when the demand of the men 
for an increase of wages was under consideration. It was 
unanimously resolved not to accede to the request till the price 
of iron exceeds 50s. a ton; and, further, to at once blow out one- 
third of the furnaces at present in blast. The opinion is that 
the revival in the iron trade is only temporary, and not such as 
to justify any advance being made, as there might be difficulty in 
again reducing the pay as soon as the briskness passed away. 

Last week’s foreign shipments of iron manufactures from the 
Clyde were larger than usual. They embraced £21,000 worth of 
machinery, of which £19,500 was sugar-making for Honolulu; 
£3500 castings, including £1444 pipes for Buenos Ayres ; £7000 
of miscellaneous goods, of which £4250 went to Calcutta; £550 
of old iron rails for New York ; £5550 railway material, of which 
£5400 was for Calcutta ; and £5475 sewing machines, £2780 going 
to Rouen, £2540 to the Mediterranean, and £155 to Antwerp. 

For manufactured irons the home demand has not materially 
improved, and it is even feared that the increase in the price of 
pigs will have a bad effect upon this branch of the trade, inasmuch 
as it will increase the cost of production, which threatens to be 
still further heightened by an advance in the price of coals. 

The sale masters in this district have been endeavouring to 
enforce an advance of from 6d. to 1s. per ton in the price of coals 
in this district ; but the experiment has not as yet been produc- 
tive of the best results. So far the large ironmasters are supply- 
ing consumers at the old prices, and the shipping demand at the 
port of Glasgow appears to be seriously affected as much by 
rumours of the advance sending ships elsewhere as by any very 
determined resolution to enforce the increased rates. It is impos- 
sible to say what may eventually come out of the present move- 
ment, but there appears to be an impression that it will not do in 
these bad times to endeavour to force the market. At the 
Eastern ports an improvement is noted in the shipping depart- 
ment. The pits are reported as making free time, with stocks 
slightly diminishing. 

At a meeting held a few days ago in Glasgow the sale coal- 
masters resolved to advance the wages of their miners 6d. per 
day. It remains to be seen whether this will satisfy the men, 
who ask for Is. at least. If the ironmasters would agree to give 
the reduction, the position of affairs would be better understood ; 
but an increase of wages to them is of great moment, inas- 
much as it adds materially to the cost of producing the pig iron. 
The coalmasters of Fife and Clackmannan do not see their way 
in the meantime to grant an advance of wages to their colliers. 
A resolution has been passed by the men to restrict the output, 
with the view of rendering the coal scarce and dear, and so 
accomplishing their purpose in this way, and it remains to be 
seen how the employers will meet this movement. 

An important exhibition of gas stoves for heating and cooking 
purposes, together with a variety of appliances connected with 
the consumption of gas, was opened in the Watt Institute at 
Greenock on Tuesday evening, and will continue open for ten 
days. Very few real novelties were, however, to be seen among 
the exhibits. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Tredegar colliers have resumed work, and the ominous 
outlook has been averted by the tact and judgment of the 
directorate. The settlement has been on the basis of the 10 per 
cent. reduction, some concessions being made to the men. 

Another difficulty between masters and men has been ended at 
Vernon Tin Works, Briton Ferry. It shows a hopeful sign that 
the puddlers received an advance of 9d. per ton over the amount 
they last received when at work. 

Advices from the house collieries of Monmouthshire are, as 
usual, parti-coloured; Llancaiacl, Powells Gellygaer, Beddoes, 
and Bargoed collieries are busy. At Blackwood things are not 
so good, and the flooding of some of the pits, Tir Philkins in 
particular, has led to a good deal of distress. 

At the Cardiff Eisteddfod last week, Mr. Wilkins, of Merthyr, 
submitted a scheme for carrying out the Miners’ Provident Fund, 
which bids fair to be adopted. Taking the statistics of thirty 
years, the author showed convincingly that 1d. per week from 
every collier in South Wales and Monmouthshire, with 10 per 
cent. from coalowners, and 5 per cent. from owners of soil—the 
ground landlords of collieries—would yield sufficient, not only to 
meet all demands, but to leave a substantial balance, which 
could be devoted for alms-houses for aged colliers. 

The Parkena Colliery, Forest of Dean, has just issued a notice 
of 10 per cent. reduction. The colliers at this pit have only been 
working about a month on the last reduction of 5 per cent. 

The war news has, as usual, given a little impetus to business 
at Cardiff, and shippers say it came just in time, as business was 
beginning to flag again. A leading firm at the Bute Docks has 
just secured a very large Government order for Malta, and 
expectations are high that more may be placed in the course of 
the week. The great subject of discontent at Cardiff, is the 
number of vessels leaving for America carrying only bunkercoal. 
So great has been the dispatch of simply vessels in ballast for the 
States, that some inconvenience has been caused, and freights 
have slightly‘moved upwards. So far the shipments of iron to 
the States have been inconsiderable, for last week, from Wales, 
they only amounted to 3000 tons, namely, 1000 for New York, 
and 2000 for Baltimore. This would consequently have very 
little effect on the shipping. 

The whole shipment of coal from Wales last week was slightly 
in excess of 100,000 tons, but this was considerably under 
average weeks of late. France showed no falling off, the quantity 
sent thither from the three principal Welsh ports being 32,000 





tons. Mediterranean shipments are corsiderably lessened, and 
the West Indies trade has not yet reached i‘s usual proportions, 
A tolerably good feature about the present state of the coal trade 
is that coalowners are not disposed to conclude long contracts at 
existing quotations, and so few heavy sales are made. Business 
is looking up in Swansea, and large shipments have been made 
from there of late of patent fuel to France. Tin-plate prospects 
are also better there, and all trouble as regards the men may now 
be considered as over. 


On Monday there was a large meeting at Swansea of tin-plate 
manufacturers, Eighteen works were represented, and the 
decision at the close was to revert to old rates. Subsequently it 
transpired that action had been taken to dissolve the association, 
and I shall fully expect to hear in a few days that this has been 
done, and that henceforth the Swansea manufacturers at all 
events will work independently of all others. In the neighbour- 
hood of Llanelly the same arrangement has been brought about, 
and the men at Old Castle and Dafen have resumed work upon 
the old terms. 


Want of unanimity amongst charcoal makers in particular is 
alleged as the cause of this downfall of the Tin-plate Association. 
Trade continues good; how far prices will be maintained is 
doubtful after orders in hand are worked out, but so far prospects 
are good, that heavy orders will be placed early next month, and 
if so prices will be retained for the next quarter. From New- 
— last week 500 tons of tin-plates went in one consignment to 
New York, and another cargo of 260 tons from Swansea for 
London. Landore has been turning out a quantity of steel plates 
for Portsmouth. Bookers Works near Cardiff are now at a 
complete stop. 

Rhymney holds some large American orders and sent off a 
quantity of iron rails last week. Dowlais shipped a cargo of bars 
for Lisbon, Llynvi a cargo of bars to Malta, and one to Lisbon. 
There is a better demand for pig iron in the Forest of Dean. An 
average quantity of iron ore has been received from Spain both 
at Newport and Cardiff. 

A Cardiff steamer collided with a Liverpool steamer last week 
in the Bristol Channa and was sunk. 








Sovran Kxensrneton Musgeum.—Visitors during the week ending 
Sept. 6th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,342; mercantile marine, 
building materials, and other collections, 2764. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2034; mercantile marine, building materials, and other 
collections, 179. Total, 18,319. Average of corresponding week 
- poy years, 19,881. ‘Total from the opening of the Museum, 


THe Lianputas Viapuct.—The work on the Llandulas 
Viaduct on the London and North-Western Railway, which was 
swept away during the recent floods in North Wales, is proceed- 
ing rapidly. The piers are already completed, and the abutments 
nearly so, The foundation parts of the piers are in masonry to 
about &ft. or 9ft. from the ground, and upon this the piers are 
continued in brickwork, at the top of which blocks of stone are 
placed to receive the steel girders, some of which are already in 
position, and others are being rivetted together by the men from 
Crewe, where the girders have been made. The girders reached 
the site of the works on Saturday. The rails are laid as fast as 
the girders are placed in position, so as to permit the employment 
of the travelling crane to go from pier to pier in fixing the 
remaining girders. The bridge is fobs floored with corrugated 
plates. The upper flanges of the two side main girders, which 
are of the lattice pattern, are to be finished with an oak coping, 
and at the present rate of progress it seems that the work will 
be finished in about a fortnight. Electric lights are used day 
and night, whether the men are at work or not, for safety in 
working passing trains; the gradients on the two inclines 
over the temporary deviation bridge being about 1 in 25, 
the hooks and shackles frequently break. It is there- 
fore necessary that every facility should be employed to 
enable the pilots and drivers to see the positions of wagons and 
carriages when they break away, otherwise a disaster might easily 
follow. A pilot engine is attached to the rear of each train to 
act as a brake when going down one of the stiff inclines referred 
to, and also to help the regular engine by pushing when ascending 
the incline. When very heavy trains are passing this deviation 
bridge and its inclines, three engines are employed, one being at 
the rear. For the production of the electric light one Siemens 
machine driven by a 6-horse power horizontal engine supplied 
with steam by a locomotive is employed, and two Gramme 
machines driven by a portable engine. The former machine 
gives a light of about 5000 standard candles, and the latter give 
each alight equal to about 4000 candles. Serrin’s lamps are used 
and appear to give much satisfaction. A sort of apron protection 
is being made for the viaduct piers, hundreds of wagon loads of 
tap cinder and slag having been used for this and for the 
temporary track. 


Muter’s “ AvpHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvrt.] 
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THE BILBAO IRON DISTRICT. 
No, II, 

ish Government have from time to time had 
m. pes os om surveys made of some of the southern 
and eastern provinces, but the turn of the Basque 
provinces to be so surveyed has not yet come ; a circum- 
stance much to be regretted, for a record as clear and 
accurate as that of the province of Huelva survey 
would much have aided both native and foreign mine 
owners in a proper valuation of their property. Little 
indeed, has yet been done in the way of geolo cal 
research in the Bilbao district, but we have some obser- 
vations on it from M. Charles Collette, a_ Belgian 
engineer, in 1844, and from Don Ramon de Yarza, in 
1877, which are quoted by Monsieur E. Bourson, manager 
of the Franco-Belgian Company, of Somorrostro, in a 
amphlet published last year, in which he gives some 
Fescription of the district with sections taken on the 

company’s property. ; 

The first of these authorities describes the position of 
the mineral deposits as always superior to, and some- 
times in contact with grey micaceous sandstones and 
argillaceous schists, whilst they underlie, or are inter- 
mixed with, gre and blue cretaceous limestones containin 
many fossils ; the shells have been converted into blac 
lime, and amongst them the most wag ay found are 
dicerates, hippurites, and terebratula. He thus sums up 
the situation :—“ It results, therefore, that the mines of 
Somorrostro may be considered as an immense mass 
posterior to the psammites, and anterior to the lime- 





stone of the cretaceous formation. That is to say, that 
pereeneme 


does about oigiet degrees from the direction of the general | ties. The continuance of the trade, in fact, depends on its 
£ : 


elevation of 


e Pyrenees. The ter axis of the mass | remaining with this exceptional advan 
of mineral hereabouts’ corresponds with this line, and, as | 


e. If other large 


deposits as free from impurity should be found nearer 


rolonged, passes through Poe ee EL Moro, | to coal, or if the gre bs Bn ge rer eng of Cleve- 


turigorri, and Ollargan.” Monsieur Bourson, attributing 
the whole mineral deposits hereabouts to the action 
of thermal springs, refers the Vena and Campanil to the 
advent at first of waters of a very high temperature, and 
the Rubio and Ollargon classes to springs at a lower 
temperature which permeated fissures caused by sub- 
sequent disruptions of the strata. 

We ive below a table of the quantities shipped 
from the Neroion from 1861 to 1878 inclusive, from 
which, making allowance for the war, the remarkable 
and steady increase of production in the district will be 
seen. 

The Carlist civil war practically closed the river for 
the last five months of 1873, for almost the whole of 1874 
and 1875, and for the first four months of 1876. When 
trade was then at last resumed it opened with many 
drawbacks, such as disorganised labour, injured railways 
and plant, a falling market abroad, and a war tax of is. 
per ton for the Madrid Government, and another of 
5d. per ton for the half ruined “ municipality” of 
Bilbao. The latter grievances were, however, soon 
reduced, as it presently became clear, even to the oblique 
vision of Spanish legislators, that an export duty of 
20 per cent. on a very poor raw material must, instead 
of Penefitting the Exchequer, rapidly extinguish a con- 
siderable industry, and keep just so much money out of 
the country. Therefore, by the end of 1876 the former 
tax was reduced to 24d., and the latter to 4d., so that in 


land mineral be accomplished at moderate cost these 


| Bilbao deposits must lose much of their importance. 


However, sufficient unto the day is the evil thereof. There 
seems little probability of better circumstanced mines 
being now discovered on any large scale, and ore naturally 
pure will always possess a prima facie advantage over 
that which requires a process as yet not economically 
developed on a working scale for its purification. 

_We may now turn to the consideration of the indi- 
vidual mines and enterprises amongst which this large 
industry is divided, and examine the means by which so 
great an amount of work is performed, reviewing the 
modes of working and transport available and examining 
their efficiency. 

Taking then the mines and railways in the order in 
which they have come into operation on the large scale, 
and numbering them on the accompanying plan of the 





district in this order, we commence (1) with the mines of 
|the Ollargon district, just above Bilbao, and (2) the 
| Bilbao Tudela Railway, which in the last two miles of its 
| course serves for the transport of these ores to the river. 
There is but little to be said in an engineering point of 
view about these mines; they are of the earth earthy, and 
their working consists simply in turning over the whole 
surface of the small hills in the district, raking out the 
“rounds” and riddling the earth for the “smalls,” and this 

| operation is repeated again and again, till the banks are 
‘exhausted, or more frequently—for the depth of 
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the mineral is similarly placed with that of St. Martin ; round numbers the tax on export is now 6}d. per ton or 
near St. Paul de Fenouillet, in relation to the limestones | 8 per cent. on the value f.o.b.—quite drag enough on a 
of the cretaceous period. The only difference is, that | business in which people are remarkably well off if, they 
the ore at Somorrostro is not in contact with granite or | realise 1s. a ton profit all round. The material injuries 
aren rocks as at St. Martin, to which its origin could | sustained by the railways and works were not serious. 
traced.” Those to the two public railways and the wire tramways 
This observation was much more apposite at the time— | were soon vesaiatt. The Galdames line of the Bilbao 
over thirty years ago—when it was written than now; | Iron Ore Company having progressed a little during the 
for geologists have long ceased to consider it necessary to war was opened shortly after the peace, and, on the whole, 
seek out o os _— for a to —— = the facilities for working were quickly developed. 
contrary, the theory of aqueous deposition has become | : . 
almost universal. ‘bes Semen de Yarza thus describes a a ae ee 








~ s A Year. Tons. 
the stratification of Somorrostro, his remarks being con- | ae pallet RR NE Sadat 54,000 
siderably abbreviated in translation. 


He says : — | Re ee foe ha ce 
Seis eae 


“Mounting from below upwards one finds first, Sili- 


cious beds slightly micaceous, of a fine grain, and bluish | oa. SISOS RR SD ati . 
tinge when first broken. is on exposure to the air, iP inetg Er 
turns to a yellowish grey, probably from the oxidisation | 1867... 134,000 
of the iron contained. ithese layers are poor in fossils, | 1868 ... 152,000 
and only orlitolites are found in any abundance. We | LS —— 
have, however, recognised turbo renaurianus and ostrea a ft aia Saga RS AP aa ppd 
conica. Second, Compact blue limestone, traversed by | ee 2 ee tee ee Flint. ack) ce ta 
numerous veins of white spathic lime, These beds | 1873 (Carlist war began in July this year) 386,000 
abound in fossils, which, however, so closely combine | MM Sh ace ig fete ate ale, ee 
with the rock as to be incapable of separation, and exist | WST5 nee one nts gee ate nee seo 82,850 
simply as marks. The genera requienza, ostrea, terebra- 1876 (C = war ended in March this 90.000 
tula, astrea meandrina, fungia, and others abound, but nse, eee aap eae 
hippurites are rare. Although the indications are not “(England 923,150) ; 
perfectly clear, on the whole these are species attributable | France 151,550 | 

to the cenomanian period, and occur in the neighbour- 1878 Germany 101,500 } 1,244,700 


ood with species distinctly of that epoch. Third, | Belgium 62,250 

Silicious beds and argillaceous limestone, passing some- ae 

times into shale ; at some points very extensive sandy| The great drawback was the steadily falling value of 
beds, and at others shale resting upon compact limestone. | all iron products throughout the world, and especially in 
These three stages are always in uniform relative position, | England, and had this not been to a certain extent com- 
and tend to establish the order which has been indicated, pensated for byacorresponding fall in (yg ome Spanish 
although from denudation and dislocation each may in | ore trade must almost have ceased. It had, however, the 
turn appear at the surface. The general direction of | additional security of being, with the exception of 
these beds is about the same—viz., magnetic north-west | English hematite, the only ore specially suitable for steel- 
to south-east—and is very usual in Biscay, differing as it malting which is obtainable in Europe in large quanti- 
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ground containing ore is very great—till what is left is so 
covered with the waste of previous operations that 
further excavation will not pay. In some parts solid banks 
of ore quite i in formation are come upon, and 
when they are of a soft though compact formation and 
good red colour they form the best of the ore ; but there 
are not a few fine-looking cliffs of hard brown mineral 
which is only a poor “ rubio,” very silicious and seldom 
worked. The general appearance of this part of the iron 

| field is that of a series of immense burrows of red earth 
| left by continual irregular burrowing and riddling, which 
is carried on till the expense of getting and cleaning 
| reaches about 2s. a ton, after which it is abandoned, 
| and they try elsewhere. The cleaned ore is shot down 
the banks or carried by women to some kind 
of road good enough for a bullock cart—and what 
|road is not? The bullocks take it to some point on 
| the railway—either with or without a siding—which 
| carries it to the river within the town of Bilbao, where 
| small vessels can load, but the greater portion is lightered 
| down to the lower of the river for the larger craft. 
| The Bilbao Tudela Railway plays so small a part in the 
traffic connected with the ore districts that it has, pro- 
rly, no locus stand in this article. We may mention, 
owever, that it is between Bilbao and Miranda del Ebro 
a very fine specimen of mountain engineering. The dis- 
tance to Miranda is 62 miles, and the summit level, 
which is attained at 40 miles from Bilbao, is 2030ft. 
above the sea ; from thence the line traverses the first of 
the great table-lands behind the Pyrenees which consti- 
tute the ter part of the provinces of Castile and 
n. It is one of the few Spanish railways made by 
English engineers, and the ruling principle followed by 
Mr. Vignolles in laying out this line was to follow as 
much as possible the contour of the country, carrying 
the work almost throughout in side cuttings, and avoiding 
tunnels and viaducts of any importance, with the excep- 





tion of one of each which were absolutely necessary in 
leaving the town of Bilbao. As an instance, we ma 
mention that the valley of Orduna half-way up is 
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round by a loop of about six miles in length, which bri 
the line back to within about 300 yards of where it 
entered the valley, but the elevation attained in the dis- 
tance is not very t; there was simply saved a very 
heavy viacuct and two tunnels with a steep e, b 
laying some four or five extra miles of easy line wit 
very moderate rise. There is a marked contrast between 
this line and the section of the Northern of Spain from 
St. Sebastian to the junction with the Vignolles line at 
Miranda. The distances are about the same ; the eleva- 
tion to be attained is of course exactly the same, as both 
start from sea-level and run into a joint station. The 
French line, as it is called, has twenty-three tunnels and 
about as many viaducts in the distance, and cost more 
than double the amount expended on the corresponding 
section of the Bilbao Tudela. 

But to return to our minerals ; No. 3 on the plan is 
the spirited enterprise of the “ Diputacion ” (Provincial 
Government) of Biscay ; it is the first piece of work 
undertaken for the development of the mines, and is one 
of the few commercial or engineering enterprises ever 
undertaken by modern Spaniards with their own money. 
It is also remarkable in another sense-—it has paid 
notably, and so far has carried over half the mineral 
exported, even last year doing two-fifths of the whole, 
though two principal English companies now compete 
from the Triano mines, and there are other subsidia’ 
means of transport. As will be seen, it does not reac 
to the deposit itself, but the mineral is brought down to 
it by bullock carts, now aided by sundry wire tramways. 
The Diputacion Railway is a single line, 5ft. gauge—or 
accurately, 1°675 metres, the Spanish regulation gauge— 
just four miles long, and runs from its loading stages at 
San Nicholas on the river to the terminus at Ortuella, 
the base of the Iriano mountain ; about half its length is 
level, following the course of a tributary to the Nervion 
and the remaining rises 1 in 80 to the mine 
deposits. It was an easily constructed line, there having 
been no physical obstacles to overcome, but it has the 
great drawback of only doing half its work, for the 
carting down to it still averages over 2s. a ton, though 
the road distance is not much over a mile, and the wire 
tramway cost for such mines as are served with this 
means of transport is perhaps 8d., including the loading, 
&c. The railway was opened in 1865, with the very 
modest plant of one small locomotive and twenty 
wagons ; it has now some seven or eight powerful 
engines, and an ample supply of fine end tip 7-ton 
waggons, and has carried and shipped as much as 
2900 tons in a day. It was never intended that the 
Ortuella line should remain without communication with 
the mines ; on the contrary, such was actually provided 
within a few months after opening—but thereby h: 

a tale. The communication consisted of a well-laid 
self-acting incline of some 500 yards in length, with a 
mile or so of lines on the top reaching some of 
the principal mines. This incline was a substantial 
piece of work, laid on a masonwork causeway down the 
mountain side, at an inclination of 1 in 3, till it reached 
a bridge crossing the mineral deposits, where it went off 
nearly flat ; but it was ill-geared at the top with tov 
small a drum—4ft.—and inefficient brake power.. When 
all was nearly ready it was decided that the drum was 
too small to turn the heavy wire rope round, and instead 
of it one was procured of esparto grass! This proved 
pliant enough, and at least had the merit of settling the 
whole matter, once and for ever, on the first day of trial. 
An opening day was arranged, a feast teats t a the line 
duly sprinkled with holy water, was declared open, an 
the first set of wagons were launched over the head—and 
before the spectators could draw a second breath, there 
was “a whistle and a plunge,” and the whole affair 
reached the bottom somewhat quicker than had been 
expected. Broken wagons, smashed pulleys, piles of 
mineral, and torn esparto rope presented ie a ruined 
appearance. No one was hurt. One would have sup- 
posed that such an accident would have been promptly 
repaired, and defective arrangements altered. But no; 
the Diputacion, and perhaps the Government of Spain, 
were so disgusted with this perverse behaviour of the 
first self-acting inclined plane in the Peninsula, that no 
effort was made to set things right ; and there the plant 
has lain for thirteen years, without even being sold—or 
at least a diminishing portion of it has so lain, for much 
has disappeared piecemeal. Cosas de Espana. 

The Spanish Goverment engineers have of course much 
to do even with the details of works under concessions 
from the crown ; and in years gone by had more to say 
than they have now, and they are essentially not 
mechanical. The genius of machinery resides perhaps less 
in Spain than in any other country. One sees some fine 
specimens of civil engineering in roads, bridges, piers, 
and sea-works, and also those parts of the railway system 
which have been construc under members of the 
engineering faculty of Spain; but mechanical talent is 
rarely found. 

As we have said, most of the mineral carried by the 
railway is carted down—all was till last year—and we 
will now turn to the mines from which it comes, and 
which form the great bulk of the central district of 
Triano and the main store from which the cam- 
panile ore has been drawn, and must continue to 
all appearances to be drawn, for no other campanile 
has yet been discovered. Some small idea of the way in 
which this group of mines is mixed up may be formed 
from an examination of the parts marked 3 on the 
plan; each little square is a separate “ denunciado” 
or concession from the Government of so many 
“ pertenencias,” each of which is 100 metres square 
t.¢., the French hectare, 2} acres English. Severa 
of these are smaller takes than are now allowed to 
be “denounced,” as it is called ; under the most recent 
amendments in the “ ley de minas” four pertenencias is 
the smallest extent for which the Government will now 

nt a title. Several are also of irregular shapes, and 

ve their sides set at varying angles, which is now 
avoided as much as possible, and the Government engi- 





neers generally insist that the claims shall ran 
to a magnetic north and south line. From the 
above ar ments, or derangements, various les 
and queer-shaped figures are left unclaimed, but 
the bordering proprietors have undefined rights upon 
them, and are in never-ending disputes aninand. 
When to this state of affairs is added the conside- 
ration that many if not all the little squares which 
mark separate mines or takes are the property of from 
two to five or six proprietors, each having the right to 
enter and mine on his own account, taking his share 
in kind, it will easily be seen that the condi- 
tions are not favourable to systematic working, 
and the result fully justifies the supposition. The 
whole hill is pitted over with deep holes, many of 
them abandoned, though the ore shows all round, 
in such parts of the soil as are not covered with 
débris, because from the quantity of top cover thrown 
down on the’ remaining mineral, it has become almost 
unprofitable or impossible to work deeper. Others are 
idle from lawsuits or disputes amongst the crowd of 
small proprietors, and in fact, though nearly a million 
tons a year now comes out of this very restricted 
area, it presents an appearance of chaos, which is 
growing worse rather than better, except at two or 
three points, where with no small difficulty some of 
the English companies have obtained the exclusive 
right of working patches of the deposit. The cam- 
panile ore itself is a rock exceedingly easy to work, it cuts 
like cheese, yields readily to a and is not hard 
to break up; the usual price for quarrying it is 4 reals 
—10d.—a ton, and it is sometimes worked for less ; this 
will even include the removal of some top cover, and 
the rejection of some inferior mineral, for the quality, 
though in general up to the mark of 50 per cent., 1s 
not ae regular, but now daily the clearing of 
the top sometimes for the secund or third time is 
becoming a serious consideration. This cost must in- 
crease yearly, and in some mines it is not alone the 
cost which has to be encountered, but the difficulty of 
finding deposit ground, and ways to put off the stuff, 
so surrounded are many takes with other mines as 
badly off as themselves. As we have said, the trans- 

rt down to the railway last noticed is mainly 

y bullock carts. A more primitive implement does 
not exist, except perhaps the original wooden plough 
with a piece of stick for a coulter, which, there is no 
doubt, was invented by Adam, as old prints always repre- 
sent him using it, and there does not seem much proba- 
bility of its having been an infringement on a previous 
invention. Of this plough there are plenty to be seen 
here and all over Spain, and the Portuguese seem never 
even to have tried any other. As everyone has seen 
bullock carts somewhere, and all the world knows that 
they have a pole, and that the bullocks are yoked by the 
heads, it,is only ape f to say that these are small and 
clumsy specimens with block wheels, often fixed on the 
axle, and amongst the farmers, very generally with wood 
axles ; the latter are, however, not used for carting ore. 
As a means of carriage the whole affair is about the 
least in first cost and the most expensive in working of 
any existing system of carriage on wheels, in proof of 
which latter statement there cannot be a clearer instance 
than that which we are discussing. The carriage from the 
ave of mines in Triano is over an average distance of 
1 miles, and it has scarcely ever been done under 2s. a 
ton, while 2s, 4d. may be taken as the usual cost at pre- 
sent. Before relegating the bullock cart to oblivion we 
may give it ie ties and say that it can do on | 
work up and down hills and valleys, and what are calle 
roads, under conditions which would be impossible for 
any other kind of wheeled carriage; also that in the 
North of Spain the supply is inexhaustible—almost 
everyone who has a bit of land has a pair of bulloc 
whilst one-fourth that haulage power in horseflesh woul 
eat the country out of house and home. Nevertheless, 
though it seems almost a paradox, the bullock cart, when 
extensively employed, even on the best roads is the least 
economical of cartages. : 

The terminus of the Diputacion Railway on the 
Nervion presents no feature worthy of remark. The 
rolling stock, as we have said, consists of end-tip wagons, 
which, after being weighed, are run on to the pile stages 
—of which there are four projecting a little from the 
quay wall—and tipped over a shoot into the vessel’s 
hold, no drop or wagon-canting arrangement being re- 
quired. The level of the rails is rather low for loading 
light steamers at high water, though the quay and stages 
have been recently raised. The shunting space on the 

uay is also very small for the work to be got through. 
oth these defects are, however, in a fair way to 
remedied out of the large profits which the line now 
makes, 

From the foregoing a tolerable idea may be formed of 
the cost, f.0.b., of campanile ore in the open market, 


viz. :— 
Reals. 
Ee ee ee ee 40 
Royalty—an average where let .. ... 4°0 
Clearing—for this should at least be 
allowed now . sip alee srans Saee 
Carting—average... oo aU 
Railway charge ... ... in ee 
Duty to town of Bilbao .. .. «. 15 
Management, sundries, and profit ... 1" 
82°4 
Now 6s. 6d. is about the price obtainable at present for 
campanile, f.o.b., and what is called “turn at tlie drop,” 
if anything it is obtainable a little below that price, so 
that there is not much profit to be made; the 10d. shown 
as royalty represents it all, except in very favourable 
circumstanced mines where the cartage is less than 
11 reals, in those from which wire tramway mr. is 
now used, or in some where perhaps the item of clear- 
ing has not yet begun to press, or management is taken 
to cost nothing from the owner or his family doing that 
part of the work. We doubt if we are far wrong, how- 


muna 





ever, in assuming that two-thirds of the ore shipped by 
the Diputacion ilway last year, or say one-third of the 
whole output, was shipped without any profit whatever 
beyond the 10d, to the mine owner, and much did not 
even return this. The railway, however, will have made 
a good turn out of it, for even after deductin * for 
repairs of the road from the mines, and 2$d. whic fully 
covers the loading of the wagons ard their tipping at the 
quay, there remains 17d. for four miles simple haulage and 
maintenance, or 4d.'per ton per mile forall the work the rail- 
way can possibly do. We shall be much surprised if the 
competition of sundry other railways up to the district, 
which we shall notice in succession, does not soon 
modify this excessive rate. In concluding this part of 
our subject we may mention that this railway has been 
under the able management ever since the year after its 
opening of Don Guillermo Goytia, a civil engineer, who 
had pursued his studies and received his Gielen in 
France, who was appointed director in 1866. To his 
technical knowledge and business capacity much of the 
success of the undertaking has been due. 

much for the first railway undertaking connected 
with this trade, for the mines from which it works, and 
its accessories. 








LETTERS TO THE EDITOR. 
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MARINE ENGINE GOVERNORS, 

Sir,—In THe Enoiveer of last Friday there is a letter on 
**Marine Engine Governors” by Mr. Silver, who, no doubt, 
should be an authority on such machines, seeing he had tha 
honour of introducing the first really practicable and successful 
marine governor, and of proving that governors were required, 
and aetually did the work of standing by the throttle valve much 
more efficiently in a rough sea than any engineer whose ear had 
become used to the sounds of the engines. But I find Mr. Silver 
makes a mistake in his description of Dunlop’s governor. He 
says: “‘It operates by letting water through a hole in the 
side of the ship’s stern upon a piston or diaphragm, which 
acts upon a tube of confined air leading to the throttle valve, and 
connected to work the latter ;” whereas the water is admitted 
to a close vessel at the stern. The water compresses the air con- 
tained in the vessel, and also in a small pipe leading from the 
vessel to the apparatus in the engine-room, which contains the 
diaphragm, ‘The compressed air acts on the diaphragm, opening 
the throttle valve. en the level of water outside the ship 
falls, the water inside the vessel follows it, and the air which was 
compressed expands to its former volume, thereby shutting the 
throttle valve. 

Regarding the —- question as to the efficiency of the 
marine governor for its work, I have found that any of the 
— that are made can shut the throttle valve quick enough, 

ut where they generally fail is in opening it again in time, so 
that the engines are not brought up, thereby losing speed, 
Silver’s fly-wheel governor stands pre-eminent for this quality. 
the opening power being more in the momentum of the fly-whee 
than in the spring. Any governor which depends on a spring 
alone for opening the throttle valve is sure to be slow in opening. 
I have found, , Silver’s governors in ships, with no driving 
band. I inquired why, and the reply was, ‘‘ There was no drivin 
band when we joined the ship, and we have not thou ght it worth 
while to get one.” Others I have found with the fly-wheel set fast 
to the shaft, and others, again, with the governor throttle valve 
set hard and fast open. No governor that ever was made could 
work such a valve. I can produce evidence of a governor throttle 
valve spindle having to be bored out, through the valve being left 
to &t so set fast that it was impossible to move it. 

ne of the eye causes for the neglect shown by such 
examples is to be found in the little space given by a number of 
engine makers for the driving gear of the governors, it being an 
we in many cases So gat the governor driving band on 
unless the engines are arene. "hen the band gets slack, it is 
neglected to be shortened by re-splicing, and when there is a call 
for the governor it is found to be of no use; why? Simply 
because the band is too slack; then the ancient style is adopted 
of standing by the throttle valve lever, and men actually get to 
believe they can meet the racing better by hand than any governor 
can, 
There are engine makers who do not approve of governors on 
marine engines at all, and who only put them into ships when 
they are ified and insisted on by the owners. And yet I 
moon bold to say there is not a more valuable part in the whole 
machinery when kept in order and made to do the work it is 
intended for. W. M. M. 

Glasgow, 16th September. 


SCREW PROPULSION. 


S1r,—In your. issue of the 2¥th ult. you published a most 
interesting article ‘‘On the Efficiency of Screw Propellers,” as 
disclosed by the results obtained by Messrs. Yarrow and Co., 
from experiments, embracing trials with ayy oe gg rg 
varying in diameter, pitch, and blade area, institu by that 
well-known firm to determine the most suitable screw for a 
torpedo boat recently built by them for the Admiralty. But the 
results obtained a to have taken you by surprise, for you 
remark that, ‘‘ Referring to diagram No. 4, it will be seen that 
the line obtained is almost straight, apparently indicating that 
at speeds over eighteen knots the resistance does not increase in 
the very rapid ratio in which it is commonly held to augment. 
This is confirmed by diagram No. 6, and also by other experi- 
ments made by Messrs. Yarrow and Co. This is a very aera 
feature for the possible increase of speed in the future.” An 
you then go on to say that, ‘‘ The facts can hardly fail to modify 
received opinions concerning the action of screw propellers at 
high velocities at all events.” 

ut, Sir, what are and what are not “received opinions con- 
cerning the action of screw propellers?” So far as my experience 
‘oes, I find that opinions on this subject differ as. widely as the 
Setcas which separates the places where, for the time being, an 
opinion at all may be held on the subject, while in most places 
find persons doing as other people do, or have done, elsewhere. 
Nothing appears to be known with certainty concerning the 
action of the screw propeller, and whenever any moderate 
amount of success has been achieved with a vessel, her dimensions 
and those of her screw are immediately copied elsewhere ; but 
no rule exists by means of which a screw can be accurately 
designed beforehand with certainty of success for a new type of 
vessel, or for a vessel of different dimensions or lines found in 
craft built before her. Such a rule I now desire to foreshadow. 
It is based on the results of numerous experiments made not only 
by myself but also by men far better known to the world, and 
whose researches have become public. 

The results of the experiments carried out in 1874 by Mr. 
Isherwood, of the American Navy, went to prove that the 
ance up to six knots did not increase even the proportion of 
the squares of the while it exceeded that ratio when the 
speed rose from six to eight and a-half knots, but never 
a resistance varying as the cube of the speeds. hether — 
pelled by her screw or towed through the water, the proportion: ty 
of resistance to speed of Mr. Isherwood’s steam launch remain 
unaltered, and in America this proportionality is now set down 
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«in the ratio as the square of the speeds. This con- 
ox y bend to confirm the results obtained in the years 1829-30, 
concerning the force of traction or the labour necessary to tow : 
vessel through the water. At that period Mr. Houston, o 
hnstone, near Paisley, launched a boat on the Ardrossan Canal 
Jo the urpose of ascertaining the speed at which it could be 
peed db P horses. ‘J'o the surprise of all interested in the experi- 
wer or wen found that the force of traction, or the labour the 
—_ had to perform, was much greater ata —s of only six 
jles an hour than at that of noone the highest velocity 
attained. These results were subsequently confirmed by Fair- 
bairn one of our most eminent engineers, and the results obtained 
b Messrs. Yarrow and Co., quite, recently, go to confirm those 
tained both by Mr. Isherwood in 1874, and by Mr. Houston 
bre Fairbairn in’ 1829-30; and we may assume, from these trac- 
tion results, that it has been conclusively proved that the resist- 
nce does not increase in the very rapid ratio in which, in my 
opinion, the faulty construction of the screw propeller has caused 

it to be commonly held to augment. 
In designing screw propellers it appears to me to have been 
rotten that the quantity of water passing through 
generally forg ne é 
the screw in its revolutions is the measure of its labour. If a 
ropeller can furnish a column of water equal to its section, and 
vit uniform velocity, parallel in all its parts, its propelling 
wer would be equal to that quantity; and as Overmann 
Fomarks it is equal to that quantity of water actually moved in 
p yarallel direction with its axis. The question we should ask 
ourselves apyears to me to be a very simple one, viz.: “What 
labour is a screw propeller set to perform ?” and the answer comes 
readily enough, “To propel a vessel through the water.” Now, 
Gir, a vessel is a weight displacing a like weight of water as she 
floats ; and each time she is made to move her own length neg 
the water, she re-displaces her own weight of water. Hence, the 
labour of the screw is to displace, or pass, the weight of water 
displaced by the ship. Consequently, as the fundamental prin- 
tiple of my rule for constructing screw propellers, I assume that, 
imprimis, the diameter of the screw must be equal to the diameter 
of an endless cylinder whose contents (salt water) shall, aes 
ship’s length, be equal in weight to the wae of water actually 
displaced by the vessel. ‘This rule is in all cases subject to cer- 
tain necessary corrections, and the results of my own experiments 
and of those of other ple have enabled me to compute and 
to apply those corrections with success to the screws I have 
ote coed of this rule I will give the following examples, with- 
out applying any corrections :—Mr. Isherwood’s experimental 
steam launch was 54°4ft. long, she displaced 23°3 tons, and was 
fitted with a screw 4°3ft. in diameter. A cylinder of salt water 
4°3 x 54°4 = 22°5 tons; and since the slip of the best screw tried 
out of eight was 16°15 per cent. at a speed of eight and a-half 
knots, it is evident a correction has to applied to render the 
dimensions of the screw exactly adapted to the requirements of 
the boat and her machinery. : 

Messrs. Yarrow and Co. conducted their experiments on a 
torpedo boat 85ft. long, displacing 27 tons during the steam trials. 
Their best screw was 4°3ft. in diameter. This gives us a cylinder 
4°3 x 85 = 35°2 tons, as against 27 tons displaced, and 30 to be 
displaced when the boat is brought down to her fighting trim. 
Here the trial of twenty-five screws has not yet produced the 
best propeller possible to be designed for this torpedo boat. 

Let me now take H.M.S. Iris. Here we have a vessel 300ft. 
long displacing at her trials 3290 tons. Four sets of screws were 
tried ; two sets, 18ft. 64in. in diameter; another, 16ft. 3}in. in 
diameter ; the fourth set 18ft.14in. in diameter. In each case the 
united cylinders will weigh respectively 4666, 3538, and 4508 tons, 
the screws throwing the lesser weight of water being the ones 
now in use as those most suited to the vessel, while yet acknow- 
ledged not to be perfect. 

I will now take the bes an vy another twin-screw, and a 
vessel which astonished everybody by the high speed she realised. 
This vessel was 280ft. long, displacing 5563 tons when above 
water, and her twin-screws were 16ft. 2in. in diameter. ‘They 
consequently passed per ship’s length through cylinders of 
water, each roe 1671°6 tons, or, united, 3343-2 tons. Conse- 
quently the high speed realised by the Vanguard, in comparison 
with that obtained by single screw ships in the Navy, may be 
traced directly to the fact that the twin-screws have larger disc 
areas than the single screws, but this does not prove that the 
twin-screws in use are the best propellers it is possible to design 
for the vessels to which they are fitted. 

If we com the White Star steamer Britannic with the 
Monarch, we find two vessels with nearly the same load displace- 
ment, the former having 8500 tons, inst the latter’s 8070 tons. 
Their screws are of about the same diameter, viz., 234ft., but the 
Monarch is the shorter ship of the two, and, therefore, requirin 
a screw of greater diameter than the Britannic to secure equal 
8 s. These conditions not having been fulfilled, we find the 

onarch attaining a speed of only 14°9 knots, at an expenditure 
of 7842-horse power, while the Britannic can maintain a speed of 
fifteen knots at an expenditure of only 4900-horse power, or 
nearly 40 per cent. less, simply because the weight of the cylinder 
of water in which the screw works, in the case of the Britannic, 
will more nearly equilibriate, per ship’s length, the weight of the 
vessel than in the case of the Monarch, a shorter vessel. To 
make this point clear we will assume that the respective lengths 
of two vessels is, in the one case, 330ft., and, in the other as 
but that both craft displace 8070 tons. In this case the short 
ship requires a cylinder or column of salt water 33ft. in diameter, 
while the longer vessel only requires a cylinder or column 31ft. in 
diameter to equilibriate per ship’s length the load displacement 
of the vessel. 

Now the labour of the screw fitted to the longer vessel is to dis- 
place 8070 tons of water but 16°9 times in driving that vessel 
one mile through the water, but the labour thrown on the screw 
fitted to the shorter vessel is to displace 8070 tons of water 
18°4 times in driving the shorter vessel the same distance through 
the water, Assuming now that both screws are of the same 
diameter, it is obvious that the screw driving the shorter vessel 
will have more labour to perform in the same time than the screw 
driving the longer vessel, and will therefore require more horse- 
power to enable it to perform its work, for the screw driving the 
shorter vessel will have to displace 18°4 times 8070 tons, or 
148,488 tons to the mile, while the screw driving the longest 
vessel will only have to displace 16°9 times 8070 tons, or 
135,576 tons, This, surely, must clearly demonstrate that the 
labour of the screw fitted to the shorter vessel must exceed the 
labour of the screw fitted to the longer vessel by 12,912 tons in 
every mile it has to propel the shorter vessel through the water, 
and that it will require a corresponding increase of power to 
enable it to perform this additional work. 

This is only the crude foundation on which I base my rule for 
designing screw propellers, Corrections, arising from numerous 
causes, have in each case to be applied, in order to arrive at the 
requisite diameter. In all cases both pitch and surface area must 
be in proportion, to the labour to rformed, and to the 
power. Rosert H. Armir, Lieut. R.N., 

L Inventor of the Cycloidal Screw Propeller. 

18, Clifford’s-inn, London, September, 1879, 





Sir,—Some time ago you alluded to a new paddle-wheel which 
had been —— to the floating steam fire engine of the Metro- 
politan or River Police Brigade, and gave it as law that the most 
efficient propeller was that which sent astern the ~ sn quantity 
of water at the least velocity. I formed an opinion that the 

d s btained by this paddle was due to the r 
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{n the sculling match for the championship in June last, and in 
the preparation for it, there were some features which have a 
on this question. When Hanlan, the Canadian, came to 
England to contest the supremacy with English scullers, he 
brought his own boat, and his pee was criticised severely, as 
he took only thirty-two or thirty-four strokes per minute, while 
his opponent was making forty. It then transpired that his 
sculls had blades 64in. wide, and were short within the rowlocks, 
On a new and lighter boat being made for him, he further reduced 
the length of oar inboard, and so obtained a longer sweep, @ 
perfect hold of the water without the blade being ‘‘ pulled well 
through”—as was considered a test of merit in training for 
matches in years gone by—so that all the power of his body was 
applied to the propulsion of the boat. 

n your paper of August 29th you give a valuable table refer- 
ring to the ane by Messrs. Yarrow and Co, with screw 
propellers, and the inference is that the pitch of the screw should 
not exceed one and a-half times the diameter, and that the area 
of the blades should be kept as large as can be got, without 
entering into other details here ; but I should be glad to know 
what was the 5 of the propeller in each case, Nos. 4, 6, 7, 
where I find that at 16 knots with about 250-horse and 22 knots 
with 400-horse power they nearly agree. Now, as the screws are 
different in diameter, pitch, and area, it would seem certain that 
with the same boilers and engines, giving the same power along 
the shaft, there would be difference in the number of revolutions, 
and therefore my question suggests, what is the most advan- 
tageous speed of the periphery of a properly proportioned 
screw with two blades? I cannot sup that a screw 4°4 by 
5°0 pitch, and a 3°11 screw with 6°0 pitch, would give results so 
nearly ap hing one another at the same number of revolu- 
tions, so 1 ask Messrs. Yarrow to supplement the information 
you have already given by the information asked. 

You alluded to a very important feature in the working of the 
propeller which has been found to exist largely in blowing, and 
more so in exhausting, fans, under the descriptive name of 
“re-entry,” where the air, delivered by the blade, returns to the 
middle to be again dircharged; but this must exist largely in 
screw propellers, where the centrifugal force is not utilised, but 
becomes a waste of power as giving a direction, a divergence to 
the water, which does not produce a propulsive action upon the 
line of the shaft; and where the water is thrown off in that 
direction there must be yor or re-entry at the boss. I was in 
hope of being able to make some experiments to verify the 
opinions I had formed, but am unable to do so at present, so 
give you my ideas for what they are worth, believing that the 
quantity of water thrown off radially will be rapidly increased 
as the speed is raised, and also in relation to the pitch being 
coarser. The shrouded screw offers one method for giving a 
horizontal direction to the current, and we may find in the centri- 
fugal pump and turbine plans for stopping the rotation of the 
water. 

Experiments published as to the screw propeller seem to bear 
more upon the shape of the blade than upon the speed of the peri- 
phery as to useful effect until those which you have given recently, 
and your remarks in your last —— September—relative 
to the merits of the screw and paddle, give greater value to them. 
A dle of such a diameter suitable to the hull and engines, and 
with floats of such area as to meet with resistance enough to 
convert what is now a revolving into a rolling wheel, thus allow- 
ing the whole power given out by the engine to be passed by the 
bearings into a propulsive power, should give the means of greater 
effect, from the larger area of float available, than is possible for 
a screw to yield, and what is now seen as foam from the loss of 
power in churning the water would be available for speed. Let 
us apply to the paddle and the screw as far as we can the lessons 
learnt from the new paddle on the Thames fire engine, Messrs. 
Yarrow’s experiments with screws, and Hanlan’s sculls, and 
actual slip will be reduced to a minimum when the due propor- 
tions of power and resistance are provided. An AMATEUR. 

Newcastle-upon-Tyne, 17th September. 





STEEL RAILS VERSUS IRON RAILS. 


Srr,—I see in your number of the 12th inst. a statement of the 
comparative endurance of iron and steel rails, as quoted from Mr. 
Cc. p. Sandberg. The basis of this comparison appears to be the 
yearly renewals of both sorts of rails on leading German lines, 
viz., ? r cent, per annum for iron and 1 per cent. per annum 
for steel, for I conclude that steel is estimated per annum, other- 
wise it would seem that one steel rail is equal to forty-nine iron 
ones—a ‘‘reductio ad absurdum.” 

Whether the method of estimating comparative endurance of 
iron and steel rails by annual renewal only is sufficient without 
full particulars is, 1 think, questionable; at least, we should 
know whether iron is taken at its best as well as steel. For to 
compare the last few years’ wear of iron on a road about to be laid 
with steel, and take the annual perforthance of the iron on its 
last legs against steel of full section and weight just fresh from 
the works, is obviously no fair criterion. 

If we want an example we have only to follow down the same 
column in your paper to find the Illinois Railway Commissioners 
reporting the life of iron rails as seven years, the life of steel 
rails as fourteen years, or a steel rail worth two instead of seven 
iron ones. I think there can be little question, as I pointed out 
to you some time ago, that there is a tendency to over-estimate 
the life of steel rails. One thing that seems so much overlooked 
in this controversy is the fact that there are both good and bad 
steel rails as well as good and bad iron rails. The custom is to 
com iron rails of all sorts with steel rails as if the latter were 
all of uniform quality throughout. 

Mr. Sandberg’s experience should amply confirm this. He 
knows well the number of steel rails that have broken in Canada 
as against iron rails that have stood in Sweden, say, ten or fifteen 

ears with scarcely a single case of fracture, conditions of climate 
being about the same for both countries. From an engineering 
point of view the safety as well as the durability of the rails has 
to be considered, and though prices of iron and steel rails are 
virtually now the same, we have no proof that steel, in getting 
heaper, has retained its quality. 

It is said that if we want iron like that of years ago we must 
pay double the present market price to get it equally good. That 
is probably a matter of opinion. But supposing steel to be 
superior to any sort of iron whatever, the advocates of the former 

ardly require to go out of their way to magnify its merits, if 
those merits are already so firmly established. » G, FIELD. 

Westminster, September 16th. 











TENDERS. 


CENTRAL LONDON SCHOOL DISTRICT. 
TENDERS received for additions and alterations at the schools 
at Hanwell. Mr. William Hudson, architect. Quantities sup- 
plied by Messrs. J.-W. Forge and A. B. Hudson, surveyors. 
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Tenders received for ironfounder’s and other works in the erec- 
tion of tanks and heating apparatus :— 
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Abercrombie and Sons .. .. «2 «. «+ of « 1485 0 0 
SQ. aeO GT TG as sc ke oe 0s ne ae 8 
Yl da Jie, oa sem ‘ae ot "80 escaa 
MUMIA ca 205 ke 38 0k ce ae oe 6, ee 
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GPE ka ae! oa San 0044) ba. eo ee 
LU reer 
Thames Bank Iron Company .. .. .. .. .. 1150 6 0 
Ns AE ag ot ede 6 al ae tne nem ee 1145 0 0 
C. H. Pennycook, Sons, and Co... .. .. 1. ee 1120 0 0 
SOME as eu ns” be is ce 1080 0 0 
Land and Co, 1020 0 0 
Benham and Sons .. Cae ae) Ob) 06 sae 1012 0 0 
RP PRP a i 6 a 1002 10 0 
MP, GE pa “ae eS ge ae! os aw we 949 10 0 
ES Ne 801 0 0 
Jukes, Coulson, and Co. re ere a rem ee 80 0 0 


DRAINAGE OF SHEEPSHED. 
Engineers, Messrs. C. F. and R. J. Stephens, Leicester. 
£ «a 





d. 
H. Fotherby and Sons, Burnley (accepted) .. .. 2823 9 1} 
» i See ae 3089 16 0 
NITE LS we ee ot ee es cetcen Se @ 6 
J. and G. Tomlinson, Derby.. .. .. .. .. .. 8250 0 0 
J. W. Dodds and Co., Sheffield .. .. .. .. .. 8250 0 0 
Meats Bros., Nottingham .. .. .. .. .. « 3309 0 0 
G. Stevenson, Eckington .. .. .. .. .. -. 8400 0 0 
y a = oR ee ae 3429 0-0 
T. Small and Son, Gl ter and Leicester .. .. 3530 0 0 
J. De Witt, Harbory ae ah seine 3686 0 0 
Dovenor and Quesnal, Stoke-on-Trent 3695 0 
J. Bell, Wood-green, London .. .. . 4037 16 11 
H. Taylor, Chesterfield .. .. .. .. .. «se «s 4229 0 0 
Cowdey and Son, New-cut, Gloucestershire .. .. 440516 0 
a ES Ee a 4700 0 0 
Young and Williams, Stanton, Notts .. .. .. 5400 0 0 
Engineers’ Estimate wees 66 os ee. s 3586 12 0 








SANDERS’ AUTOMATIC CONTINUOUS 
BRAKES 


Tue ‘Sanders’ and Bolitho” brake which we illustrate on 
the next page, was in the first instance taken up by the 
Great Western Railway Company, and it appears to have 
given excellent results on that line, for seventy engines 
are now fitted with it, and carriages are being fitted up as 
fast as possible. It is also in use on the Midland Railway, 
some twenty engines being fitted. 

Mr. Sanders insists that every automatic brake should 
be a ‘‘tell tale” of the working condition of the brakes upon 
each carriage, without which condition being absolutely 
fulfilled a so-called ‘‘ automatic brake” may add but little 
more security to a train than an uncertain non-automatic one. 

There are two kinds of automatic brakes in use in this 
country ; in one the automatic action takes effect upon each 
carriage separately, and in the other it acts uniformly over 
the whole train as one vehicle. In both the pressure or 
vacuum is kept bs while the train is running, and the brakes 
are _ by reducing the pressure or vacuum—as the case 
may be—in the continuous pipe. In the former the pressure 
or vacuum is maintained in the continuous pipe and reservoirs 
only, while in the latter it is maintained in the brake cylinders 
as well as in the pipe and reservoirs. As the pressure in the 
former is kept out of the brake cylinders until the brakes are 
applied, there is of necessity upon each carriage a valve con- 
trivance, which when operated upon by a reduction or increase 
of pressure in the continuous pipe regulates the flow of pres- 
sure to and from the brake cylinders for putting on and taking 
off the brakes. That is to say, when the pressure in the 
continuous pipe is reduced, the movement effected in the 
valves admits pressure from the reservoirs to the cylinders, 
and the brakes are applied. On the other hand, when the 
normal pressure is again restored, the reverse motion of the 
valves releases the _— from the cylinders by which the 
brakes are taken off. 

In this arrangement, if all the valves on the respective 
carriages answer to the reduction of pressure in the continu- 
ous pipe, the whole of the brakes on the train will be applied ; 
but if any of the valves are out of order, the brakes will act 
on those carriages only on which the valves operate. To 
make this point clear:—A reduction of the normal pressure 
might set the brake on carriage No. 1, but if the valves on 
No. 2 were out of order, the brake on that carriage would 
remain inoperative—similarly with carriages Nos. 3 and 4, 
and soon. For the same reason, if all the valves were out of 
order none of the brakes would answer the driver’s attempt 
to apply them. In each case the pressure gauges on the 
train in connection with the continuous pipe would indicate 
the normal pressure, or full amount of power, which, when 
wanted, might only act on a few carriages, or perhaps not 
onany. In this brake, Mr. Sanders points out, that the gauges 
are, therefore, only indicators of the pressure in the continu- 
ous Pipe and reservoirs ; they in no way register the workin, 
condition of the brakes. Certainty of action is not guarante 
to the driver by the full pressure shown on the engine in front 
of him, but by the outside superficial examination of the 
valve boxes on the part of the carriage examiners, which 
examination is of no value or guarantee that the brakes will 
act when next required. The automatic action in this 
brake is thus, according to Mr. Sanders, only partially 
made use of. It may if all the valves are in proper working 
order, but not otherwise, fulfil the self-acting condition of 
stopping a train when an accidental separation takes place, 
but it fails as a ‘‘ tell tale ;” or, in other words, to register in 
front of tae driver and guards its working condition. 

In the latter description of automatic brakes, to which 
class our illustrations belong, the intermediate valve con- 
trivance is dispensed with, and, as before said, the pressure or 
vacuum is maintained not only in the continuous pipe and 
reservoirs, but on both sides of the brake pistons as well, so 
that, Mr. Sanders claims, the gauges must at all times register’ 
the pressure which will act upon the brakes when wanted. 

To apply the brakes, the pressure is removed from one side 
of the brake pistons while it is retained on the other, and in 
the reservoirs. In proportion to such removal of pressure 
from one end of the cylinder, so is the power with which the 
brakes act by the pressure retained in the reservoirs, and upon 
the opposite side of the pistons. Further, as the brake 
ja ers are all in direct communication with each other 
through the continuous pipe, what takes place in one must 
affect all, and therefore a reduction of pressure cannot take 
place in one cylinder when the brakes are applied, without a 
be aaipa: prog reduction in the others, and a uniform applica- 
tion of the brakes throughout the whole train. For the same 


reason, if one cylinder is out of order and cannot hold the 

uisite pressure, none can exist in the continuous pipe, and 
the defect is shown on all the gauges on the train. 

In a paper read by Mr. Sanders at the meeting of the Insti- 
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tution of Mechanical Engineers, in January, 1878, he laid 
down as one of the necessary conditions which a continuous 
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brake should fulfil, that it should be its own “tell-tale in the 
eventof any derangement of the apparatus,” and atasubsequent 
meeting in April of the present year he again impressed upon 
his hearers the importance of this ‘‘ tell-tale” condition. We 
quote his remarks :—‘‘ Has the brake any self-acting means of 
indicating when it is out of order? Now he thought that 
point was the most important to be considered in connection 
with continuous brakes. It was very evident that if a brake 
would not of itself indicate when it was out of order, it was 
little better than a non-automatic brake, which was not in 
order when it was wanted. The result would, in fact, be worse, 
he contended, if anautomatic brake did not indicate when it was 
out of order, than in the case of a non-automatic brake, 
because the driver, from the habit of seeing the gauge in front 
of him actually registering the power, would naturally have 
more confidence in the brake, and might thus be led into 
danger. It seemed to him that it was a matter of absolute 
necessity, not only that the gauge should indicate what the 
pressure was in the continuous pipes along the train, but also 
that the gauges, both on the engine and the ds’ van, 
should indicate the condition of the brakes themselves, as they 
would be when the driver put themon..... Therefore, he 
contended, that from the gauges to the brake pistons on the 
carriages there should be no valve, no cock, nothing whatever 





ENLARCED SECTION OF 
SMALL EJECTOR 


which either from negligence or by getting out of order, could 
possibly create an obstruction in the continuous pipe. If such 
an obstruction existed the driver might have a certain pres- 
sure registered by the gauge in front of him, and so might go 
running into a station at sixty miles an hour, thinking that 
all was right, but upon applying the brake—or attempting to 
do so—might find himself unable to stop.” 

Upon reference to our illustrations it will be seen that in 
the Sanders and Bolitho brake, the automatic action is 
not only of use in case of an accidentally divided train, but 
is also a tell tale of the constant working condition of the 
brakes, which fundamental principle is. the very essence of 
security. 

In order to effect great rapidity of application in cases of 
emergency, Mr. Sanders has applied self-acting valves in each 
of the guard’s vans; these valves we illustrated. They act as 
follows :—When the vacuum is suddenly reduced in the con- 
tinuous pipe, as would be the case by fully opening the 
driver’s valve, the pressure thus suddenly thrown on the 
diaph s opens the valve, by which air is simultaneously 
admitted into the continuous pipe at as many different parts 


of the train as there are valves. 
It is, however, unnecessary and undesirable to apply the 
these 


brakes with full power for ordinary stoppages, an 
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valve are so constructed that a gentle reduction of the pres- 


sure or vacuum, as the case may be, does not destroy the 
equilibrium of the diaph operating upon the valves, so 
that the brakes can be applied with any amount of power for 
making easy stops, but in case of emergency, or parting of the 
train, when the pressure or vacuum is at a reduced, they 
are instantaneously applied with full force. These valves have, we 
understand, been in use on the fast trains running between 
London and Milford Haven for some time, and have been 
found to satisfactorily answer the purpose intended. Our 
illustration above requires but few words of explanation. 
Before starting from a station the vacuum is created in the 
reservoirs, and on both sides of the brake pistons, by the 
large ejector A. When the train is in motion, the vacuum 
thus created is maintained by thesmall ejector B. The effective 
area of the side H of the brake pistons being greater than that 
of the side J, the pistons are forced inwards as shown, in 
which position the brakes are out of action. The admission 
of air through the continuous pipe to the side H of the 
pistons, causes the brakes to be applied by the vacuum which 
is maintained in the reservoirs, and on the sides J of the 
pistons by the check valves K. The brakes are released by 
restoring the vacuum in the continuous pipe, and on the sides 
H of the brake pistons, 
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LEAMINGTON WATERWORKS, 
MR. G. B, JERRAM, C.E., ENGINEER. 
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LEAMINGTON, or som . 7 The well is situated on the 
a i Leamington, havin north-east side of the town, 
found that the river Leam Se at the foot of the Newbold 
shows upon analysis a certain Hills, about 214ft. above the 
quantity ominously labelled ees level of the sea. There are 
‘previous sewage —— £6 ais bee _ > shown 7 = 
tion,” a cry was raised for a ae section which we give here- 
supply from the new red sand- 5 _. he with, one 7ft. 6in. inside 
stone, and as it is almost heresy Aown S4wOSTONE —— vs a ——_ pe 
to believe now-a-days in the aD €0Ce aaah n a depth o' . Gin, 
possibility of river water being faahe and STONE 91220 with 14in. brickwork, the 
suitable for dietetic purposes, a a remainder being lined with 
the minority in Leamington, nega cast iron cylinders, formerly 
which still believed in the a ve 002 resting ons, cast iron plate st 
Leam, to give way to the ue 8d e m. At the bottom is 
new cry. Speaking of the ¢¢ pg Aad a bore hole 20in. in diameter 
water of the Leam at Lea- yell to a depth 3 ae a 
mington, the Rivers Pollution eel in diameter for a further dep 
Commissioners in their report 7 ED Mae pe = gy + _o- depth 
say that—‘‘The water is very wee gino * o! . 6in. from the surface 
hard and was not when our of the ground. The other, or 
sample was taken efficiently “ oe ese main well, is 20ft. diameter, 
filtered. Considering its source raeaxr weep e.ve any nd 112ft. Gin. in depth, lined 
its quality was not otherwise AG eawoeTone with brickwork to a depth 
bad, but the ‘ previous sewage pas ban of 97ft. 6in., the remainder 
or animal contamination’ which AGEY @ANOSTONE of the well being in rock. At 
it exhibits renders its character ~ Rey PAG STONE the bottom is a bore hole, 
suspicious, and many of the eg eae 20in. in diameter to a depth 
pr ay refer oo the 7 ce ee - Lage ar 2 pend d “a 
water of shallow wells.” er SeNDeTUNE rom the surface o . 
Th judi hich thi pea ceaserone The two wells are connected 
Comalesion” rel Sea é ARD SANDSTONE by an adit 50ft. in length, 6ft. 
river water is conspicuous in 0 SANDSTONE in height, and 4ft. wide; the 
this sentence, for the preference 230 oa ot mouth in the small well being 
for the water from shallow Ror? 86D mane protected by a sluice which 
proof of ‘the badness. of the 14 mcs Se top the ‘hack of the 
Toor oO: e ess 0) e OF s4n oS TONE ¢ 1 
Kean rte, though anys omen Ma ta it 
As showing how ectl epth of 40ft., to keep out 
valueless the suanied’ opinion owisw $rowe surface water. The permanent 
po potable water may be, it is 760 a pany = fixed coh _ 
only n to quote the mam well. ese consist 0 oO 
opinion of this one Commis- ARO san dSTone pairs of 18in. bucket and 
- on the well water which 7” ARD REO MAM plunger roy Fire oe 
these same Leamington people | ae pipes, which rest on stones 
preferred to drink. ‘‘ Analysis at the bottom of the well, are 
18 shows this well—one of ‘he "7 made of copper, and at the 
he wells referred to—to be fed sO MAR bottom of each is fixed a 
80 entirely by sewage, and 1 pibaien grating to prevent any débris 
or although the organic matters m choking the fnebe: 
he were a, all oxidised, we » 0 Sanosrona — migghe: a eg = . 
cannot but condemn the use, — and are @ per- 
“4 for dietetic purposes, of water ee ane, manent pump barrels, which 
en which has so recently had 7 Seno STONE rest —— Lo yey a 
such a disgusting origin.” The é into the sides o e wel 
ov bad ian bebeion ae given 5 —o firmly bedded on stone and 
n. to the river, and a bed 5 filled in behind with Bee 
he has got its new supply from Daunitiine Base aud land cement concrete, ese 
he po new red sandstone and 930 ang irders Fo gS : ——— 
m Jacent strata. Why the 0 Mane y massive iron columns, 
ve should leave a river, the aly _ deel saws rout resting on concrete founda- 
at objection to the water of © tion at the bottom of the well ; 
in which is that it is hard, to go De ncag i satus = 3 Ft. Qin. above the lower 
mn ba the expense of a well, to a SSSI girders are built be — 
ormation which invariabl cast iron ers, whic 
h gives very hard water, is ae Sane Sat: ee the pump om are bolted. 
1e than most people not living in Leamington can tell. J udging, are so numerous that, except in very thickly populated and | The two which support the air vessel, sluice valves, relief 
yy however, from some of the speeches after the lunch which | manufacturing districts, there is little river water that is | valves, and rising main are made stronger, to carry the in- 
) accompanied the opening of the works, the new supply is | not as good as the water from these wells may be creased weight. The pump barrels are made of cast iron, 


looked upon as a means of improving ——, The work of making the new wells and bore holes was first | 1gin. thick, and lined with metal jin. thick, tapering 
The new red sandstone on the gravels and drift sand upon | let by contract in November, 1876, but apparently operations | at the top and bottom; doors being provided so as to 
it are excellent water-bearing strata in many of England, | proceeded slowly, and the borough engineer took the work up afford ready access to the valves. The suction and delivery 
valves are of the kind commonly known as doyble-beat 


but the sources of pollution syrroynding shallow wells therein | in 1878, and completed it in March last, 
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Cornish ; all the parts exposed to wear, the springs being 
made of gun-metal —see illustration, page 220. The 
stroke of the pump is 5ft. The connecting rods between 
the bucket valve and plunger are of wrought iron, 4in. square, 
stiffened with pitch pine. The plungers are of cast iron, lft. 
diameter and turned, Sft. in length. The pump barrels are 
extended upwards from the working barrel 18ft., on the top 
of which are placed the stuffing glands, lined with gun-metal. 
To the plunger are fixed the pump rods. The pumps are 
connected with the air vessel and rising main by cast iron 
pipes, 13in. imside diameter, having each a relief valve, 
2 weighted, and a sluice valve to open and shut 
rom the top, double faced with two gun-metal faces and 
gun-metal spindle and nuts. Owing to the difficulty 
of fitting these four pipes to the air vessel, it was necessary 
to provide special pipes, made similar to those used for expan- 
sion joints in steam pipes. The air vessel is of cast iron, of a 
capacity of 30 cubic feet, strongly fixed on to a sole plate, 
resting on the cast iron girders before mentioned; it is fitted 
with gauge and pipe from the air — at to The rising 
main in the well is 16in. diameter inside, e of cast iron 
flanged pipes, lin. thick. At the bottom of the rising 
main is placed one of Thomas and Porter’s patent retainin 
valves. The water is conveyed from the top of the wel 
by means of cast iron pipes through a valve chamber 
where sluices and branch pi are placed, so that the 
water may be turned either into the reservoirs, or on to 
the town direct, or down the sewers, care being taken to 
prevent any direct communication between the water mains 
and the sewer by means of a brick trap, the sewer being 
ventilated direct into the chimney shaft. Thence the water 
is conveyed across the fields to the reservoir by a cast iron 
pipe, 16in. in diameter, lin. thick for a length of 900ft., and 
jin. thick for the remainder of the 1700ft., the distance to 
the reservoir from the pumping station. In the well are 
seven stages, made of elm a the approach to which is 
by means of wrought iron ladders, 2ft. wide, with galvan- 
ised rope for hand rail. On the top stage is placed the 
gearing for moving the sluices to control the water from 
the pumps. Galvanised iron air pipes are also carried up 
from the pump barrels to the top stage, with suitable cocks. 

The pumps are arranged in pairs, and worked by wrought 
iron crank shafts across the top of the well. The pump 
rods are of 4in. diameter, rolled by the new cold fnishe 
ing machinery of the Kirkstall Forge Company, ing 
through guide rollers on cast iron girders so made that the 
rods may be easily removed. The connecting rods are of 
wrought iron, rectangular in section, bushed with gun-metal 
at their lower ends to receive crosshead pins, and fitted with 
gun-metal bearings and straps, gibs, and cottars at the crank 
ends, as will be seen from an illustration in our next. Each 
pump crank shaft has keyed on to it a cast iron spur wheel 
of eighty-one teeth, 44in. pitch, 12in. wide on face. 
Between the pump crank shaft is placed the pinion shaft, 
on which are mounted two cast iron pinions adapted to 
slide on feathers, so as to be readily put into or out of 
gear with the spur wheels on the reed crank shafts. The 
pinion shaft is fitted with face plate couplings at each end, 
which correspond to similar couplings on the outer ends of the 
engine shafts. By these arrangements either engine may be 
coupled to the pinion shaft, and made to drive either or both 
pairs of pumps, or, if required, both engines may be coupled 
to the pinion shaft, and made to drive either or both pairs of 
pumps. The wheels and pinions shown in the illustration, 
page 220, being in the ratio of four to one, the engines 
make forty revolutions per minute, when the pumps are work- 
ing at their normal s The engines are two in number, 
arranged one on each side of the engine-house, the well and 

aring being between them, as will be clearly gathered 
rom the plan on page 220. They are of the horizontal type, 
each having a single cylinder 2lin. diameter, 3ft. 6in. stroke. 
The valve gear consists of a through ported main slide, with 
an expansion valve working on the k, the cut-off being 
adjusted by a variable link, the range of the cut-off being from 
about one-fifth to the six-tenths of the stroke. The fly-wheels 
are 12ft. in diameter, and weigh each about eight tons. The 
steam for the engines is produced in two Lancashire boilers, 
each 30ft. long by 7ft. diameter, the flues of which are 
2ft. Sin. diameter, and are fitted with Galloway tubes. The 
boilers are fitted with dead weight and Hopkinson’s safety 
valves, and the usual mountings, They are intended to work 
at 60lb. pressure. They are covered with cement composi- 
tion by Mr. G. Lester,of Birmingham. With three pumps work- 
ing at nine strokes per minute, drawing and lifting 174ft., 
the two engines indicate about 150 horse-power, and the 
ap mpm | of water raised is over 90,000 gallons per hour. 
t is only necessary to work the engine and one pair of pum 
for a space of about seven hours daily to supply the daily 
consumption ; the total quantity capable of being pumped to 
the reservoirs in twenty-four hours is 14 million gallons. 
The total head on the pumps to the reservoir is 187ft. The 
water is of considerable quantity, but it descends as pumping 
goes on, and rises to about the original height by the time 
Tom pe! is required to be re-commenced. The engines are 
tted with a large surface condenser, placed in a chamber 
under the level of the engine-house floor, at the north-east 
corner of the engine-house. The cylinder is* 6ft. Qin. 
long and 4ft. diameter, having 460 brass tubes, jin. dia- 
meter, having a total cooling surface of about 460 square 
feet. The circulation of cold water is obtained “direct 
from the rising main in the well by a by-pass Qin. dia- 
meter, provided with sluices, so as to either use the con- 
denser or not, and to regulate the circulation. The exhaust 
steam is carried from the engines by 7in. cast iron pipes, with 
three double-seated equilibrium valves and stop valves, so as to 
work from either engine. The condensed water is pum 
by the air pump into pipes leading to the cistern in the boiler- 
house. A tell-tale is provided to indicate the depth of water 
in the well, and pressure and vacuum gauges to show the 
pressure of water on the rising main and the vacuum in 
the condenser. Over the large well and engines the 
engine-house is erected, 53{t. long by 37ft. wide, and lighted 
on three sides. There is a stone plinth round outside, the 
remainder of the building being in brick. The floor is 
flagged, except that portion over the condenser, which is of 
cast iron chequered plates, Adjoining the engine-house on 
the west side is the boiler-house, 47ft. 3in. long by 19ft. 
broad, with open roof, in which are a skylight and open 
louvres for the purpose of ventilation. The chimney shaft, 
which is square, and situated at the north-west corner of the 
boiler-house, is 75ft. in height. Outside the engine-house on 
the north side is a subway, in which the rising main is laid, 
lending into a valve chamber, 12ft. Gin. by 12ft, Gin,, and 5ft. 
deep built of brickwork in cement, covered over with cast 
iron girders and chequered plates. The small well is also 
covered over ina cade manner. 





Near the engine-house on | b: 


surrounded by a substantial wall, and the grounds are to be 
laid with grass and shrubs, At the reservoirs there has been 
built a valve well, 12ft. in diameter, with stone bottom, into 
which the rising main empties. Pipes are laid into each reser- 
voir, with sluices for turning the water into either reservoir. 
There is also a waste weir, to prevent the water overflowing ; 
and an iron drain-pipe therefrom. An electric telegraph in- 
dicator has been erected between the reservoir and the engine 
house, registering every variation of a foot rise or fall in the 
reservoir on a dial. This has been worked out from the 
suggestion of the engineer, and constructed by the Silvertown 
India-rubber and Telegraph Company, London. The water 
is received into one or either of the covered reservoirs, 
each capable of holding 500,000 gallons. In order to 
lessen the inconvenience which might be caused by any tempo- 
rary disarrangement of the machinery, duplicate bucket and 
nap valves for each pump are provided, as well as — 
or rising main, piston and piston- tubes for condenser, &c. 
The sinking and construction of the wells were carried out by 
Messrs. King and Co., under the direction of the late Mr. 
Dale, of Hull. The general arrangement of the machinery was 
made by Messrs. C, Powis and Co., and has been erected and 
the work completed, with many additions, by the present 
Borough Engineer, Mr. G, B. Jerram, Assoc. M.J.C.E., with 
Messrs. Young and Co. of Eccleston Foundry as contractors, 
and Mr. Davis as Clerk of the Works, 








NAVAL INTELLIGENCE. 

EXCEPTIONALLY satisfactory results have been obtained at the 
proof butts in the Government Marshes, adjoining the Royal 
Arsenal, Woolwich, with one of the 80-ton guns constructed for 
H.M.S. Inflexible. The gun has just been increased from 15}in. 
to 16in., and has had its chamber enlarged for the effectual and 
deliberate ee of the comparatively slow gunpowder, 
which experience has pone to be of the greatest service in 
enormous charges, at the same time that the powder was care- 
fully compoun ed, and particular attention paid to the air- 
spacing of the cartridge. At the first round, which was simply a 
warmer, with 428lb.of powder, the velocity of the projectile was 
1603ft. per second, the projectiles weighing rather above 1709 lb. 
The full charge of 445 lb, of powder was then fired, and the electrie 
recording instrument marked a velocity at muzzle of 1657ft. per 
second, or a fraction of 9ft. in excess of the German gun’s velc- 
city under almost precisely similar conditions. The officials 
engaged in the trial to satisfy any doubt which might exist as to 
the accuracy of the test, again had the gun loaded exactly as 
before, and again the speed of the great bolt was given in the 
instrument room as 1657ft. per second, which would enable the 
projectile to pierce and ay o enemy’s vessel coated with 
32in. of iron plating. It will remembered that at Meppen 
firing a projectile of 1712lb. with a powder charge of 451 lb. 
Krupp registered a muzzle velocity of 1648ft. per second, which 
is calculated to be equivalent to an energy of 32°242 foot-tons or 
the penetration of 32in. of iron armour. The three other 80-ton 
guns of the Inflexible have to be tried under similar conditions as 
the one tested on Thursday week. 

There seems to be no intention of submitting a tube of Sir 
Joseph Whitworth’s so-called compressed steel to the New Gun 
Committee for consideration and report. Fresh from his recent 
victory in the United States gun competition, Sir William Palliser 
proposes to bore out the steel tube of a large Woolwich gun to 
relieve the strain on the casing, and then to insert a very long 
loose coiled wrought iron barrel on his well-known plan. Notwith- 
standing the fact that no burst has taken place out of two thou- 
sand such guns which are in constant use in the British Empire and 
the United States, and that the Director of Ordnance of the 
United States Navy has proved that his guns can be fired with 
large charges without affecting their casings, it has been decided, 
as one of our daily Me | penne is informed, that nothing from 
Sir William Palliser shall be permitted to appear before the new 
Gun Committee for their consideration and report. 

The Italian Government have just ordered eight more 100-ton 
guns to be made by Sir William Armstrong and Co. They are to 

breech-loaders, and as there will be no departure from the coil 
system in the construction of these weapons, the question will be 
brought to a practical issue whether large breech-loading guns can 
be made on the coil system to —— with the steel breech- 
loaders of Herr ‘© Eight 100-ton guns represent a tre- 
mendous armament. h shot will start from the powder 
chamber with a pressure of about 5000 tons at its rear, and the 
aan stored up in the projectile as it leaves the muzzle wi 
equal to the raising of 44,000 tons a foot high. The penetrating 
force will be equal to 3ft. of armour at close quarters, with propor- 
tionate reductions according to distance. There will be eight 100- 
ton muzzle-loaders for the armament of the Duilio and Dandolo, 
those vessels carrying four each, and there will be eight breech- 
loaders for the Italia and Lepanto, The muzzle-loaders alread 
supplied are characterised, like the Krupp guns, by great lengt! 
of bore, and, of course, this feature will be maintained, if not 
further developed, in the breech-loaders. While the Woolwich 
80-ton gun has a bore only 18 calibres long, that of the Armstrong 
100-ton gun is between 20 and 21 calibres in length ; but even the 
80-ton gun is proportionately longer than the Woolwich 38-ton 
gun, the latter having a bore of cnly 16 calibres. 

The four 100-ton muzzle-loading guns, made by Sir William 
Armstrong for the Italian Government, but purchased by the 
British Government out of the vote of six millions, are destined 
to be employed for the coast fortifications, the localities specified 
being Malta and Gibraltar. 

The Agamemnon, four, double-screw iron armour-plated turret 
ship, 8492 tons, 6000-horse power, was launched at Chatham on 
Wednesday, the christening ceremony being performed by Mrs. 
W. H. Smith, in the presence of the Lords of the Admiralty. 
She is practically the first ironclad laid down in the royal dock- 
yards since the Inflexible was commenced, although during the 
present year four new ironclads have been laid down. It is true 
that the Navy has had other additions to it since 1874, for the 
Alexandra and the Téméraire were launched at Chatham three 
or four years ago, and the Shannon and Dreadnought were 
also launched at Pembroke, while private enterprise has given 
the Navy the Nelson and the Northampton, and four ironclads 
were purch by the Government last year. The Agamemnon 
is like the Inflexible, but much smaller, and represents the attempt 
to uce the size of ironclads without seriously impairin 
their —. The Agamemnon has a length of 280ft., com 
with 325ft. for the Inflexible, and a breadth of 66ft. com 
with 75ft., while the displacement in tons of the Inflexible is 
3500 greater than that of the Agamemnon. Her two revolvi 
turrets, which will be plated with iron 1}in. thick, will be pl 
en échelon, and will contain each two 38-ton guns, all four being 
revolving. Her power of attack, however, is not confined to 
ordnance, for she will be armed with Whitehead torpedoes, 
means of ejection being provided from the armoured sides of her 
citadel. er water-tight compartments are to be filled with 
cork, the object being to prevent her from sinking if struck below 
the water line. She is an ironclad of the centre citadel type, 
which means that she is built with an invulnerable citadel, or 
central compartment, which is kept afloat by two unprotected 
ends of the vessel. Within the walls of this citadel are inclosed 
the magazine, engines, boilers, and ordnance, with its hydraulic 
loading gear. The armour protecting this citadel is 18in. thick, 
and that on the turrets is 16in.; on the citadel is two thicknesses, 
‘The outer or face armour will probably be of steel, strengthened 
vertical angle iron girders llin. wide and 3ft. apart, the space 
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the south side is the cottage for engine-driyer, The whole is; being filled with teak. Behind this backing and these girders will 
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be rivetted the rest of the armour, which will, in its turn, be 
backed by horizontal girders and another thickness of teak, In 
addition to the ordinary decks there is a superstructure, running 
lengthways with the keel and erected above the upper deck, for 
the purpose of working the vessel. In the “‘ unprotected” por. 
tion of the vessel horizontal armour is largely used. This is no 
less than 3in. thick on the upper deck, and on the lower deck, 
both before and in the rear of the citadel, 6ft. under water, the 
same thickness of plating is used. The Agamemnon is calculated 
to realise a speed of 13 knots an hour. 

The fighting rig of the Inflexible is to be two masts for sig. 
nalling and for crow’s nests, with no yards fitted upon them, but 
in times of peace she will carry two lofty masts, with yards and 
sails, the lower masts, which are about 3ft. in diameter, being 
made of steel. They are formed in two parts, the lower or per. 
manent portion being stepped upon the main deck, and rising to 
the top of the superstructure deck, a distance of 20ft., where 
they are joined to the fore and main masts. The upper and lower 
— of the mast are each strengthened at their junction by a 

anged angle-iron collar, the horizontal flanges being accurately 
fitted to each other, and the whole being secured by an exterior 
band or ring, which is grooved internally, the parting joint being 
made at least as strong as any other portion of the mast. When 
war is anticipated the ship will be docked for the purpose of 
having her cruising masts fitted out, and will have wooden pole 
masts fitted into the tubular sockets, those pole masts being 
required for signalling purposes, for derricks, and for enabling her 
tocarry her boats. Thelength of thesteel foremast above the deck ig 
75ft., while the topmast is 46ft. Gin., and the topgallantmast—in. 
cluding pole—is 39ft. The total height is thus 160 6in., the weight 
of the steel portion being 124 tons. The steel mainmast is 78ft., the 
topmast 46ft., and the topgallantmast 88ft long, giving a total 
length of 163ft. Each of the bands weigh 53 cwt. The present 
purpose is to fit the foremast with a lower yard 79ft. 6in. long, a top 
gallant yard 45ft., and royal yards 36ft. 6in., and the mainmast 
with s of like dimensions, the royals, however, being 45ft. Gin, 
As this weight is excessive, the probability is that the lower 
yards will be dispensed with. The gaff is 45ft., and the boom 
— long, while the total contemplated sail area is 18,500 square 

eet. 

Messrs, R. Napier and Sons, shipbuilders, Glasgow, have 
obtained an order from Government to construct a single screw 
vessel for the War Department to carry stores. She will be 
160ft. in length, 24ft. breadth, and 12ft. 9sin. in depth; 450 tons. 
and her plating will be of steel. 








Haviine-up Sire, Norrnam Irnonworks.—We are requested 
to state that Messrs. Summers and Day have patented the im- 
proved non-fleeting hauling-up slip machinery, which we illus- 
trated in our last impression. 


Exswick Guns.—A remarkable result has recently been obtained 
at Elswick with a gun of 10in. calibre, whose weight is under 
20 tons. A projectile, weighing 300 lb., was fired on September 
lith with a vauailg of 2110ft. per second. This gives 9261°%6 
foot-tons stored up work, a penetrating figure of 297°18, and a 
penetration of 19°67in. 

Society oF EnGrngers.—Arrangements have been made for 
a visit of the Members and Associates of the Society, on Tuesday, 
the 23rd inst., to the works of Messrs. A. H. Bateman and 
Company in the Pelton-road, Greenwich, by permission of the 
proprietors. At these works the various processes connected 
with the manufacture of silicate stone will be shown, as well as 
those connected with the manufacture of emery grinding and 
polishing wheels and machinery, also the practical application of 
these wheels by means of machinery in motion. Members and 
Associates will assemble at Messrs. Bateman’s works at 
12.30 p.m. 

Panis INTERNATIONAL Exursition.—The reports on the Paris 
Exhibition, made by selected artisans who were sent out last year 
by the Society of Arts, are now in the press, and will be published 
immediately. In order to bring them within the reach of the 
classes chiefly interested, the reports have been arranged and 

rinted in eleven classes, viz. :—‘‘ Pottery and Glass;” ‘Art 
Workmanshi ,” comprising work in metal, wood, and stone; 
“* Mechanical Engineering ;” ‘‘ Agriculture and Horticulture ;” 
“ Building Trades,” including bricklaying, masonry, joinery, &c. ; 
* Cabinetmaking ;” ‘‘ Clock and Watchmaking,” with which is 
also contained reports on jewellery and optical instruments ;” 
“Printing ;” ‘‘ Textile Fabrics ;” “‘ Leather and India-rubber ;” 
‘Mining and Metallurgy.” The volume is dedicated by per- 
mission to H.R.H. the Prince of Wales, by whose suggestion the 
movement was originated. fessrs. Sampson Low are the 
publishers. The first part will be ready in a few days, and the 
others will follow in immediate succession. 


New Sream Fire Enoives.—It may be interesting to the rate- 

yers of the metropolis to know that Messrs. Shand and Mason 
ie just delivered to the chief station of the ey nye Fire 
Brigade in the Southwark Bridge Road, five steam fire engines, 
ordered by the Metropolitan Board of Works for the better pro- 
tection of property within the metropolitan district. Four of 
these engines will be stationed at the four district superintendent's 
stations, namely, Westminster, Clerkenwell, Whitechapel, and 
ee and the fifth at Holloway. These engines are con- 
structed with Shand, Mason and Co.’s most recent improvements, 
by means of which they have been enabled to add 50 per cent. to 
the power of the machine without increasing the cost or adding 
sensibly to the weight. The wheels, axles, and the whole of the 
travelling gear embrace the improvements found desirable by 
Captain Shaw’s — in the daily working of the Metro- 
politan Fire Brigade. 


Rixe Prate Borers.—Our attention has been called to a 
novelty in the construction of marine boilers which have been 
built by Mesers. Jack and Co., of Liverpool, for the steamship 
Neera, of the Moss Line, from designs by Mr. William Esplen, 
their consulting engineer. This consists in making the rings 
in one plate, with only one rivetted — in preference to welded 
joints. The advantages which follow will be obvious to an 
engineer, securing the minimum of objectionable joints difficult 
to make tight where so many thicknesses of plate and butt straps 
come together, and obviating the necessity of longitudinal seams 
below the line of furnaces, which are a frequent source of trouble 
both from their position and the unequal expansion and con- 
traction causing leakage at that part. The plates in this instance 
were 35ft. long by 44ft. wide by lin. in thickness, and were 
supplied bent into rings before delivery into boiler shop, by John 
Brown and Co., Limited, of Sheffield, and came together with the 
greatest accuracy, so that butts and seams were perfectly close, 
and all that could be desired. 


Miptanp Institute or Minine Encrveers.—A general meet- 
ing of the members of this body was held at the Public Hall, 
Barnsley, on Wednesday afternoon. Mr. Miller, manager of 
the Straffard Colliery, and vice-chairman, presided. There was 
a fair attendance of members. The first business laid before the 
meeting was a paper by the president, showing the class of 
evidence which should be given by the members of the Institute 
before the Royal Commission appointed some time ago to inquire 
into the weching of coal mines in this country. The paper 
suggested that evidence should be — on the question of the 
sudden outbursts of gas, to which the collieries in the Barnsley 
district was more liable than those elsewhere, and also that the 
question of safety lamps used in the district should be thoroughly 
ventilated. A machine for cleaning safety lamps, the patent of 
Messrs, Arkroyd and Banks, was exhibited to the members by 
Mr. W. Arkroyd, jun., and much approval of its principles an 
working was expressed by some of the members, The usua} 
routine business brought the meeting to a close. 
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RAILWAY MATTERS. 

the week ending the 6th inst. the advancement made 

in the Bt, Gothard Tunnel was 52°4 metres, or 7°45 per day or 
24°44ft. 

Railway station, G w, has, by way of experi- 

anh Peon lighted with the electric light by Mr Joshua Horton, 

on behalf of the British Electric Light Company. 


. Favenc AnD Bricas, who lately made the Trans- 
Pica (New Zealand) expedition, to discover the route 
for a railway, intended publishing their diary with illustrations. 


Jand Government had at time of departure of last 
all Sel of a proposal made by a “~~ 4 ee for the 


ti f a railway in the Wide istrict, yment 
othe made by a grant of land to be given in alternate blocks along 
the line. 


Tue work of restoration on the Chester and Holyhead Rail- 
way, rendered necessary by the effects of the recent floods, is 
now. well nigh completed, and a heavy expenditure has been 
incurred in repairing the damage, A number of men are 
still engaged in clearing the débris which during the floods was 
swept from the mountains into the roads and meadows below. 
Vehicular traffic in some of these picturesque localities has only 
been resumed within the last day or two. 


TuE exports of locomotives from the port of New York from 
January 1st to June 30th were forty-five engines, valued 
at 312,000dols., against only thirteen last year, valued at 
145,000 dols. During the first half of the current year there were 
also shipped 157 passenger and freight cars, valued at 144,000 dols., 
against 106 last year, worth 83,200 dols. Car wheels shipped from 
January Ist to June 30th, this year, 2780, valued at 25,300 dols., 
against 2988 same time in 1878, valued at £20,880 dols. The ship- 
ments were chiefly to the West Indies and South American 
countries. 

Ir is estimated that there are in the United States over 400,000 
railway cars of all kinds, and 16,000 engines. These engines and 
cars in travelling over the roads lose annually between four and 
five million of nuts. These will weigh over 1,500,0001b., and 
their cost is between £6000 and £8000, and this logs is continued 
from year to year, saying nothing of the nuts thrown into the 
scrap onl with their bolts worthless from the use of the lock nut, 
or the liability to accident from loose nuts. The estimate 
of the quantity of nuts looks like that of a patentee of a nut 
fastening ‘‘ notion.” 


THE Handelszeitung states that the Austrian State engineers 
have comple’ the plans and specifications of the proposed 
Arlberg Railway in the shape in which they will be laid before 
the Reichstag. The scheme ado is a modification of the 
original project elaborated in 1872. The mountain will be 

ierced at a height of 5281ft. above the level of the sea, and by 

riving the tunnel in a straighter direction than was at first 
intended the length of it will be reduced to 10,270 metres. It is 
not yet decided whether or not private capitalists will be invited 
to participate in the undertaking ; but the Minister of Commerce 
is said to be strongly in favour of making it a purely State 
railway. 

A PROPOSAL has been brought forward by Nr. Mayes, late 
of the Railway Survey staff in Ceylon, to lay a surface line of 
railway of a temporary character from Nawalapitya to Kuda- 
oya, to serve the traffic during the three or four years required to 
construct the permanent line. ‘‘ Mr. Mayes states that this sur- 
face line could be completed in a twelvemonth, at a cost of 
£70,000, and that its earnings during those three or four years 
would suffice to repay its whole cost and pay 50 per cent. of 
annual dividend in addition. Startling as this statement appears 
to be,” says India and the Colonies, ‘‘ the traffic which such a line 
would carry is so great that it may not be deemed altogether un- 
reasonable.” If this is the case, we should advise the Ceylon 
people to stick to ‘‘ surface lines of a temporary character.” 


PHILADELPHIA has 280 miles of street railroad, the cost of which 
is reported at 8,855,234 dols., or 31,626 dols. per mile. They are 
a with 1190 cars and 6791 horses, being 4°25 cars and 
24°25 horses per mile of track, The earnings of all the roads for 
last year were 4,794,378 dols., or 17,123 dols. per mile; the 
expenses 3,807,379 dols., or 79°42 per cent.; the net earnings, 

999 dols., being 3,525 dols. per mile, or 11°15 per cent. upon the 
cost of road. The dividends paid were 768,980 dols., amounting 
to 8°68 per cent. on the cost of road reported. From the shape 
and great extent of the city, Philadelphia needs and uses a large 
number of street lines, and probably has more miles of such is 
than any other city in the world of equal population. Just now 
its people are agitated by a general movement for a reduction of 
fares from six to five cents, but the companies say that such a 
reduction would wipe out all their profits, 


Mr. F. M. Rogers, of oman Station Buildings, has 
patented an arrangement by which passengers may know with 
certainty the station a train is about to enter. In each compart- 
ment there is a dial resembling the face of a clock, upon which 
is painted the names of the stations on the route. A hand or 
pointer connected with an electrical arrangement is caused to 
move round the dial when a current passes through the instru- 
ment. Upon the under side of the step-board of the first carriage 
composing the train is pivoted a small arm connected with a 
battery or other source of electricity, and as the train enters the 
station this arm strikes against a peg inserted under the edge of 
the platform. The arm is thus pressed back, and a current is 
sent through the wire and indicators, causing the pointers to 
show the station reached. The arrangement described is adapted 
for the metropolitan lines, where the carri are permanently 
coupled, and constantly travel the same road. Where carriages 
are separated, and for long journeys, a modification is necessary. 


One of the most satisfactory signs of ater care in the 
working of railways is the large decrease in the amounts paid for 
pees for personal injury and for damage to and loss of 
goods. From the official statements of some of the chief 
companies it appears that during the past half-year the London 
and North-Western Railway paid no less than £45,212, but this 
large sum was less by £3500 than in the corresponding six months 
of last year. The payments of the Midland Company fell from 
Pye for the first half of last year to £19,538 for the first half 
of e present year ; the Ir fren of the North-Eastern Railway 
fell similarly from £17, to £6819; and those of the Great 
Northern ompany fell from £25,276 to £14,872. On the 
Lancashire and Yorkshire Railway there was a considerable 
decrease—from £14,174 to £8693 ; whilst a very, slight increase 
in the compensation payments on the Manchester, Sheffield, and 
Lincolnshire—from 70 to £5861 for the six months—onl 
serves to bring the general decrease more clearly out. It is still 
more satisfacto; to find that the decrease has been chiefly in the 
amounts paid or personal injury; and on the three most 
important of the lines named, the sums paid as compensation for 

rsonal injury are now lower than those paid as compensation 
or loss of and damage to goods, The very great variance in the 
amounts--or, rather, in the proportion these amounts bear to the 
traffic receipts of the companies named—shows that though much 
has been done of late to increase the safety of traffic and travel 
on many lines, there is still much to be done before the limit of 
attainable safety is reached by others. A very large expenditure 
on block, telegraph, and signalling machinery has recently been 
made, as well as the provision of larger siding accommodation, 
on the great lines, and it is evident that this expenditure is now 
beginn ng materially to reduce the amount spent on the unsatis- 
facto: item ‘‘compensation” for — injury, whilst there 
should in the future be a further declension in this and in the 
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NOTES AND MEMORANDA. 


AccoRDING to the recent investigations of M. Siemens, the s 
of an electric current is 80°2 geographical miles peg beam or 
about 40 kilometres, 


A HypROUvs carbonate of lead has been found at Laangban 
surrounding native lead, and has been described by Nordenskidld 
as white to colourless, It decrepitates, and to Danse burner 
yields lead. It is soluble in acids, and is called Hydrocerussite. 

Dr. TeLter Dau has recently detecicd and isolated from a 
sample of copper-nickel from Kragerée in Skjergaarden, a metal 
which he has called Norwegium. Its colour is white, with a 
slight brownish cast; has a metallic lustre when polished, but 
after a time becomes covered with a thin film of oxide. In hard- 
ness it resembles copper. The melting point is 350deg. Cent., 
and the specific gravity 9°441, Its equivalent appears to be 145°9. 
Only one oxide, , has been obtained. 

IoniTE, an earthy ochreous substance of brownish-yellow 
colour, recently found in the argillaceous lignite of Ione Valley, 

mador County, Cal.,is described by Mr. S. Purnell as a 
hydrocarbon, carrying some 13 per cent. of clay as impurity. 
Sp. gr., ‘9; melts to a pitch-like mass, which burns with much 
smoke and with aromatic odour; resembles the a ages eae of 
Kengott ; insoluble in petroleums ; imperfectly soluble in alcohol 
orether, but completely soluble in chloroform. 

In a paper recently read before the Paris Academy of Sci % 
on ‘‘ Evaporation of Water under the Influence of Solar Radia- 
tion through Coloured Glasses,” M. Baudrimont says, green and 

, in general, favour evaporation least, while jen ok and red 
favour it most. He considers that there is probably a simple 
relation between the number and extent of the luminous waves 
and the number and extent of those which produce heat, in virtue 
of which they can be simultaneously propagated through a 
coloured glass and concur in the effect Msn m4 

A METHOD, which will serve to obtain amalgams of manganese, 
iron, cobalt, and nickel, is given by M. Moissan in a recent com- 
munication to the Académie des Sci as asimple method for 

ucing metallic chromium. It consists mainly in agitating a 
concentrated solution of chromous chloride in water with sodium 
ama] . Several re-actions occur, and among them the sodium 
is eliminated from the amalgam, forming a chloride, while an 

am of chromium is formed. The obtained is then 
boiled in water for an hour or so to remove all the soda, and then 

m by heating in a stream of hydrogen gas, kept at 
350 deg. C.—662 deg. Fahr.—by which the mercury is volatilised, 

h is obtained as a black, slightly-coherent metallic 


and the chr 
powder. 

CHrome has been worked in Norway, at Tonsct, in Northern 

» since the aa of this cen » and new mines 
were Pog in 1821 at Roros, and later on at en. From that 
time till 1832 the exportation of iron chrome was at the rate of 
250 tons a year. Between 1841 and 1845 this figure mounted up 
to 585 ere and a chromate of potash factory was started at 
Trondhjem in 1844, which produced annually 1il tons. In 1865 
the price of chrome was so low that the mines ceased working 
and did not commence till 1873, since when the annual yield has 
been 175 tons. Cobalt mines were first opened just a hundred years 
ago at Modum and near Snarum. Like the chrome, there was 
so little demand for it that between 1866 and 1870 only 30 tons 
were obtained ; but the average product from 1871 until now has 
been 58 tons a year. About 115 men are generally employed in the 
ng mines, and the annual value of the yield is estimated at 

, 000F. 

In Baikal ee comedies have been obtained which, for a 
lake, are truly astonishing. In the — rt the depth is 3027 
metres (about the height of Mount tna}, but downwards the 
bottom constantly decends, and near the opposite end, a distance 
of some 350 miles, the depth amounts to 3766 metres Thut 
measurement far exceeds anything to be found in the Mediter- 
ranean Sea, which in its deepest part has only 2197 metres of 
water. How such an ex inary depression as that of Baikal 
could have occurred in the midst of a continent is a problem 
which greatly puzzles geologists, but the generally accepted idea 
is that it was the result of some volcanic eruption in past ages, 
and a subsequent subsidence of the crust of the earth to a vast 
extent. The lakes in the centre of these islands, we believe, are 
equally remarkable in point of depth. The extreme depths of the 
Taupo and Waikari lakes in the north, and Lake Wakatipu in the 
south, have never been fathomed. They are known to be very far 
below the sea level. 

ANTIMONY as ordinarily deposited by electrolysis, appears to be 
always more or less alloyed with hydrogen, i.e, a compound of 
antimony with hydrogen is obtained at the cathode. e, the 
Electrician, have recently seen some deposits, said to be of nearly 
— antimony, which differed very considerably in appearance 
rom the metal as usually obtained; being somewhat similar to 
nickel. These deposits were sup to be free from hydrogen, 
and were produced by means of a process which has not been 
made public. It was observed by Gore that, when antimony is 
rapidly deposited from a solution of its chloride, the compound of 
antimony and hydrogen thus obtained decomposes explosively 
when struck or rub with any hard substance, a small cloud of 
white vapour being produced, together with considerable heat 
and sometimes a flash of light. It has hitherto been difficult to 
obtain coatings of antimony mnonely adherent to iron; but this 
desideratum is stated to have been obtained by the process above 
referred to, and may pave the way to a very extended application 
of this metal, the uses for which are at present somewhat limited. 
In the Sandusky Waterworks, the engineer, Mr. J. D. Cooke, 
has introduced, as an economical construction, under the con- 
ditions of position, a very large stand pipe, serving, in a measure, 
as a reservoir, with a small central pipe which will be useful in 
putting an extra head on the mains in case of fires. The large 
ipe, is 25fi. inner diameter, and 180ft. high; the central pipe 8ft. 
iameter, 230ft. high. The large pipe is of steel plate, having a 
reliable tensile strength of 70,0001b. The plates build 4ft. per 
course, each course being composed of six plates, Ist and 2nd 
course Jin. thick, three rows of 1tin. steel rivets, then reducin 
by each two courses the thickness of the plates by shin.; the 43r 
and 45th course, inclusive, is yin. plates, 4in. rivets, double. 
The rivets were changed from triple to double rows at 24th course. 
The top is finished with galvanised iron cornice; the whole 
thoroughly painted, inside and out. Influent and effluent pipes 
re into and through the shell of large pipe near the bottom. 

ther pipe can be used independently of the other; valves so 
arran that the engineer can change to either pipe without 
leaving the engine-house, 

Ata recent meeting of the Philadelphia Academy of Natural 
Sciences, Dr. Koenig referred to a statement made by him some 
time ago, when speaking of the ee pe of the so-called 
mountain soap of California, that the plastic components thereof 
are not crystallised substances. As this was contrary to the 
opinion held by certain authorities on such matters, he had been 
led to give the subject further consideration, and he was now 

repared to sustain his original assertion, although it was at first 
Coon simply upon analogy. He believed that in the inorganic, 
as in the organic kingdom, no plastic substance is crystallised. 
The substances pholerite and necrite, which have indeed the same 
quantitative and qualitative composition as the plastic kaolinite, 
are indeed crystalline, but these are simply cases of polymerism. 
In the course of his investigations on the nature of clays he had 
studied the sediment thrown down by slightly turbid river water. 
If portions of this substance be again dissolved and the redeposit 
examined under microscope, it will be found to present the 
appearance of starch. The granules are transparent, and may 














T sums spent as compensation for goods lost or damaged, 


MISCELLANEA. 


Epison telephone exchanges are being established in Cardiff 
and Swansea. 

Tue Darlington Iron Company, Limited, ex 
have a plant capable of producing 800 tons of 
week, ready for work in about three months. 


A NEw machine for sawing iron nuts has been invented in 
Springfield, Mass. The saws—two are used—are of soft steel, and 
make 3000 revolutions a minute, the periphery travelling nearly four 
miles per minute. The machine will slot a ton of nuts, averaging 
4000 in number, in a day. 

Accorpine to a San Francisco telegram in the New York 
Herald the Sutro Tunnel Company have started another lateral 
tunnel northwardly at a point 12,000ft. from the entrance, where 

ood assays of gold and silver ore are obtained. This is in the 
funnel Company’s ground, which extends 2000ft. in that direction. 


THE work of laying the pipes for heating by steam is going on 
rapidly in Troy, United States, the contractor expecting to have 
them all down by the middle of September. According to the 
Budget, the estimated cost of fitting up a three storey brick house 
with necessary piping and radiators was about 200 dols., and the 
expense of heating such house by steam, using all required, day 
and night, will not exceed 20 dols. per year. The actual cost has 
yet to c ascertained. ; 

Lerrers from Athens state that M. de Lesseps and General Turr 
are expected immediately there, in order to set on foot the pre- 
parations for making a canal across the Isthmus of Corinth. 
According to a plan eye a ago, the expense of the 
work would be about 20,000,000f. Butit is hoped that by —- 
ing the most improved modern machines, such as are now generally 
employed in such works, the expense will be considerably lessened 
a the work itself facilitated. 

On Sunday an experiment was tried at Saltaire and at Milner 
Field, near that place, the residence of Mr. Titus Salt, with the 
Crossley microphone, which had been connected with those places 
and with Square Congregational Chapel, Halifax. Sermons were 

reached at that chapel and audibly heard at Saltaire and Milner 
Field, Communication by telephone has been maintained for 
more than a week between the families at Milner Field and 
Moorside and Broomfield, Halifax, and conversation has been 
carried on nightly between these distant places. 


Aw accident of a most extraordinary character happened on the 
11th inst. at Messrs. Taylor and Bodley’s foundry, Exeter. A 
workman was engaged at a circular saw, which was running at 
full speed, when a splinter of wood Gin. long and }in. thick was 
thrown off, and entered just beneath the workman’s left eye. 
Taking a downward direction it passed through the head, so 
that the point could be felt just beneath the skin at the back of 
the head. The wood was withdrawn, and hopes are entertained 
of his recovery. 


A NEW industry is about to be established in the State of 
Maryland, in the shape of beet cultivation, which is proposed by 
a company of Germans, who have offered to go to Baltimore and 
set up a large sugar factory provided that the farmers will plant 
2000 acres at least with German beetroot, They guarantee to 
take the whole produce at the rate of £1 per ton. It is considered 
that good land ought to produce thirty tons of beet per acre; 
and, as the climate is suitable for this crop, it may perhaps be 
expected that before long a flourishing sugar industry will be 
added to those already existing in Maryland. 


Tue third volume of Brief, a weekly epitome of the Press for 
the home circle, travellers, and residents abroad, has been com- 
pleted, and maintains the favourable impression we formed of its 
first numbers and volume. Several attempts have been made to 
produce a faithful popular summary of the sayings and doings 
and events of the time ; but it will be admitted that Brief is the 
most successful of all. The index to a record of this character is, 
or should be, an important feature, and the publishers of Brief, 
fully recognising this, have amplified that of the present volume, 
so that it forms a most complete key to the events of the period 
comprised in the records of the volume. 


A stTEP of great importance in the prosecution of public works 
in India, such as the construction of railway viaducts, bridges, 
and stone structures in general, has been taken, says the Colonies 
and India, in the formation of a company to utilise, in the manu- 
facture of cement, a species of limestone called ‘‘ghooting,” found 
in abundance in different parts of Bengal, which is said to be 
equal, if not superior, to the renowned Portland cement. It can 
be manufactured and sold at a profit at 8 rupees a cask, while 
Portland cement costs, when im » a8 much as from 9 to 
12 rupees per cask. The Bengal Government has agreed to take 
5000 casks of the cement a year for five years, and the Calcutta 
municipality has also undertaken to purchase 6000 casks a year 
for three years at least. 


THE report of the Minister of Mines of France for the first 
half of 1879 is favourable, the production of coal—bituminous 
and anthracite—being 8,074,083 tons, against 7,998,777 in 1878; 
and of lignite 257,055 tons, against 251,395. The production of 
the eight principal basins was :— Valenciennes (Nord and Pas-de- 
Calais), 3,511,699 ; Loire (Loire-Rhéne), 1,464,767 ; Alais (Gard- 
Ardéche), 860,141; Commentry (Allier), 398,544; Creusot and 
Blanzy (Saéne et Loire), 478,067; Aubin (Aveyron), 340,352; 
Carmaux (Tarn), 149,980 ; Graissessac (Hérault), 111,216; while 
the principal lignite deposit—that of Aix, in the departments of 
Becthen deities and Var—yielded 209,024 tons. The general 

roduction of the French coal basins has been increasing steadily 
‘or some time past, the yield of 1878 having exceeded that of 1877 
by nearly 300,000 tons. 


A RECENT report respecting the Suez Canal, extending from 
March, 1878, to the 4th June last, says that the expense of work- 
ing the canal and keeping it in repair in 1878 was 5,275,663f., 
equal to about £211,000, which may be considered the average 
annual cost for the future ; 973,000f. were spent on improving the 
canal under the Convention of the 21st February, 1876 :—({1) By 
increasing the size of four sidings; (2) by paving the canal 
banks ; (3) by a change in the course of vessels near the south 
lighthouse. ‘There has been a diminution of traffic during the 
year as compared with 1877, though it has still been superior to 
any year previous to 1877. The passage of the troops from and 
to India during the spring and autumn of the year contributed 
largely to the revenue of the company, and prevented its receipts 
falling below those of 1876. 


A TELEPHONE exchange has been started in Birmingham. 
Premises have been secured by the Telephone Company at the 
Exchange-buildings, Stephenson-place. On Wednesday afternoon 
a trial was made of an apparatus at the office of Messrs. Chubb 
and Sons, the lock pons safe makers, New-street, the wire 
extending to the Exchange-buildings. The experiments were 
singularly successful, a whisper or even the drawing of a breath 
pm be , Seer at eitherend. The company which had assembled 
to watch the experiments was especially struck with the simpli- 
city with which the operations were performed. Yester- 
day an instrument was p at the offices of Messrs, 
Piercy and Co., engineers, Broad-street, and direct communica- 
tion established between their works and the Exchange and 
Messrs. Chubb’s. In Wolverhampton Mr. Henry J. Denton, 
icultural engineer, has a quarter of a mile telephone between 
his works and his show-room, previously connected by telegraph 
wires; and in the same town Messrs. Ironmonger and” Sens, 
twine, bagging, and net makers, have a three-quarters of a mile 
telephonic connection between their works and their retail shop. 
It is desired to establish an exchange in Wolverhampton, and if, 


, itis said, to 
mer steel per 





be examined by polarised light, when it will be found that they 
are not at all crystallised, Further investigations of the subject 
are promised, 


at a reasonable cost, communication could be readily conducted 
with Birmingham, thirteen miles off, it would be taken up. 
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GENTS FOR THE SALE OF THE 
FOREIGN AGEN TINGINEER. 


18.—Madame Boyveav, Rue de la Banque. 
eae LIN.—Asuer and Co.,'5, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
ey YORK. ~~ ty News Company, 
—THe Win 
— 81, Beekman-street. . 


—_—<—_—«—«—<—<—_©_"”°"”"“)hHee 
TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
i correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a beat ys? stamp, in order that 
answers received by us may be forwar to their destination. No 
notice will be taken of convmunications which do not comply with 
these instructions. : c 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, o7 
‘containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

H. B.—Oval rollers would not do; they must be round, They would reduce 
the friction, but add to the expense and complexity of the machi 

8. B. (Saratov.)—Only two of the numbers you osk for are in print, viz., 2nd 
0c , 1868, and 18th January, 1878. These have been sent to you. 

ENQUuIRER.—The amount of the premium paid by engineering pupils is a 
matter of arrangement. It varies between £50 and £1000 : probably £300 
may be taken as the most usual sum in the present day. There is no rule 
under which students from King’s or any College pay less than others. 

A. J. W.—There is no single modera work which will supply the information 

u require. Brees's “‘ Railway Practice” is the most comprehensive work 
of the kind, but now somewhat antiquated. Your best course would be to 
obtain a list of standard works from some London publisher and then make 





a selection. . 

J. W. (Park-street).—Your scheme has been proposed over and over again, 
and we believe that at one time a company was nearly formed for bringing 
sea water to London, the mains to be laid along the Brighton Railway. The 
undertaking fell through. It is very doubtful if any demand exists, or 
could be made to exist, for sea water in London, which would permit a 
dividend to be paid on the large capital which would be required to carry 
out the necessary works. 

Bosstay.—You can obtain full information concerning the invention from 

Mr. B. Blackburn, 14, Victoria-road, Keasington. Steam is generated in 
a boiler made of a coil of copper tube, by a gas flame. The gas is obtained 
vy forcing air through a peculiar carburetter supplied with petroleum oil. 
The eahaust steam we reduced to water in an atmospheric condenser, the 
water being used over and over again. The details of the apparatus are 
exceedingly ingenious. As regards the boat condenser, you cannot do better 
than apply to the Rev. B. L. Berthon, Vicarage, Romsey, Hants. 
. B.—The crane post would break, if at all, at the ground line in your 
sketch. With a load of ten tons, and neglecting the weight of the crane jib, 
the cast iron will be submitted to a tensile strain of about one tm on the 
square inch, This is the strain with which you have to deal. Under the 
circumstances the proportions you name are sufficient, always provided that 
the casting is quite true, and that there are no blow holes, and that the 
metal is of good quality. You must bear in mind, however, that in 
lowering weights strains very much greater than ten tons may be brought oa 
the crane by suddenly arresting the load in its descent. The type of crane 
is one which we should not like to adopt unless we were quite certain that 
its work would be consined to lifting. 





GLASS BLOWING—BOOKS AND MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Permit me to ask through your columns which are the best 
works on glass blowing, bottle making, and bead making ; also, who are 
the makers of machinery for this trade? F. W. M. 

London, Sept. 13th. 





rRIPSA. 
(To the Editor of The Engineer.) 

Sin,—In reply to “ A. Y. C.,” will you allow me to state that what is 
technically known as ‘‘Tripsa” is the ordinary phosphate of soda— 
NagH PO,, 12 HgO. To prevent incrustation about 1lb. of phosphate 
should be added to every 3000 gallons of water for each degree of 
hardness, as shown in Clark's scale. ALFRED SMeETHAM, F.C.S. 

18, Braunswick-street, Liverpool, Sept. 14th. 
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MEETING NEXT WEEE. 

Tae Iron anp Street InstituTe.—The following is an outline pro 
of the busi of the Institute at Liv: 1 next week in the 

t. ’s Hall and Town Hall :—Tuesday, x rd: 8 p.m., meeting 
¢ sot renal at the Coates oom, Town a Members Fg owe 
programmes and any information they ma at the 
Reception Room, St. a Hall (north eataneey, whee the local 
secre! or his assistant be in attendance during the afternoon. — 
Wed: y, Sept. 24th; 10 a.m., the mayor and members of the Corpora- 
tion of Liv. and the Local Reception Committee, will receive the 
Institute in the small Concert Room, St. George's Hall. A selection of 
Lr st will be read and discussed. 1 p.m., conveyances will in 
attendance at St. George’s Hall (north entrants to convey members to 
the Liverpool landing stage, where tenders take them to visit the 
foll vessels :—{1) The Cunard liner Gallia; (2) the Inman liner 
City of Berlin ; (3) the White Star liner Germanic. Members will be 
allowed to visit one of these three vessels, but the arrangements will not 
permit of the same party going over more than one. It is, therefore, 
Later yA requested that members will notify, as soon as ‘ible, 
which of the three vessels they desire to see. A form is encl for this 
purpose. 38,30, tenders will come alongside the st and convey 
members op the following alternative excursions ; -(1) The Mersey Steel 
and Ironworks; (2) the Birkenhead Shipbuilding and Engineering 
Works (Laird Brothers) ; (3) the spool (at Docks, Grain Warehauses, &c, 
1p tho evening, the Mayor of Liverpool (Mr, 7. B, Roydop) will entertain 











the members at a conversazione at the Town Hall. Evening dress.— 
Thursday, Sept, 25th : 10 a.m., meral meeting of members at St. George’s 
Hall (small Concert Room) for the — and discussion of papers. It 
is in the afternoon to make two alternative excursions—the 
first, to the collieries of Messrs. Blundell, at Pemberton, and the works 
of W: Iron and Coal Company ; and the second, to M‘Corquodale’s 
Works at Newton, and Wire Works at W: m. 7 p.m., the annual 
dinner of the Institute will take place in St. George’s Hall. Evening 
dress.— Friday, Sept. 26th: 10 a.m., general meeting of members for the 
read and discussion of papers. An will be made to the 
Crewe Works of the London and North-Western Railway Company in 
Sie ct ae ike ences ease tne 
w al to inspe-' oun , 
chemical, and other works in Liverpool and ct. A full list of these 
works will be given in the d programme to be issued at the 
meeting. The fo rs will be read and discussed, as far as time 
will allow :—‘‘ On a New Volumetric Method of Determinin Manganese 
in Manganiferous Iron Ores, Spiegeleisen, Steel, &c.”—adjourned dis- 
cussion—by John Patti » N tle-on-Tyne. ‘‘On the Geology of 
the Liverpool District,” by William J. Greener, Pemberton, Wigan. 
“On the Dephosphorisation of Iron and Steel,” by A. Pourcel, Terre 
Noire. ‘On the Neutralisation of Phosphorus in Steel and Steel-like 
Metals,” bs I nye Brown, Ayr, N.B. “On Some Physical Changes 

Iron at High Temperatures,” by Thos. Wrightson, Stockton- 
on-Tees. ‘‘On the Manufacture of Large Fo 
Suitable for the same,” by George Ratliffe, Mersey Steel and Ironworks, 
Liverpool. ‘‘On the Vonsolidation of Fluid Steel,” by Alfred Davis, 
Westminster. “‘On the Hardening of Steel,” by Professor Richard 
Akerman, Stockholm. ‘‘On the New Wrought Iron Sleepers Laid on 
the North-Eastern Railway,” by Chas. Wood, Middlesbrough. ‘ On the 
Re memes of = a Glass to Permanent Ways,” by Chas. Wood, 
Middlesbrough. ‘On the Progress of Iron and Steel as Constructive 
Materials,” y J. A. Picton, Liverpool. ‘‘ On a New Process for Refining 
Iron,” by 8. R. Smyth, Manchester. Facilities will be afforded for the 
exhibition of models and other articles of interest to the trade. Appli- 
cations for s , &c., to be made to the Local Honorary Secre Q 
Town Hall, Ticorpect. The address of the Secretaries after the 20th 
inst. will be the North-Western Hotel, Liverpool. 
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THE MADRAS HARBOUR WORKS, 


Few engineering works have had their future success 
so adversely commented upon as those which are now in 
progress for the purpose staldas to Madras a safe and 
commodious harbour. No port in India has had so bad 
a name for deficiency in every quality conducive to the 
safe shipping and landing of passengers and cargo; and 
it is scarcely too much to say that the surf off that city 
has not its equal in the world. But in spite of all the 
discouraging presages which from their initiation have 
accompanied the progress of the present works, there 
would appear to be, judging from the tone of the engi- 
neer’s report now received, no anticipation of failure in 
hismind. Mr. Parkes, who designed these harbour works 
—illustrations of which will be found in THz ENGINEER for 
Aug. 2nd, 1878—and under whose supervision as consulting 
engineer they are now being carried out, has had to fight 
against adverse comments and predictions from the very 
outset. Most lugubrious have been the prophecies of 
failure. The ras 4 against the presumed waste of time 
and money at length rose to such a height, and found 
such support in the journals of the Presidency, and, 
indeed, of those throughout India, that Mr. Parkes felt 
himself compelled last year to write personally to the 
ag in England in order to stay the House of Commons 

rom taking up the matter. e pronounced his firm 
faith in his abilities to overcome every difficulty, and 
that even the shifting sands, which had at the time of 
his writing given rise to almost unforeseen difficulties, did 
not in the least shake that faith. During the last cold 
season Mr. Parkes made an inspection of the works, and 
has now forwarded to the Madras Government a report 
of the results of that inspection. He deals therein 
with the utmost frankness with all the objections 
and statements of difficulties which . have been 
made; and although still professing his ability to 
overcome all obstacles, candidly acknowledges how 
serious they are. The northern pier has now only to be 
extended some 400ft. for its curve to be commenced, and 
with reference to this section of the work Mr. Parkes 
writes :—‘ As the whole annual cycle of seasons has now 
passed without i disturbance of the sandy bottom in 
the neighbourh of this pier, we need fear no recur- 
rence.” The work on the north pier seems to have 
advanced apace ; in twenty working days it had been 
extended 160ft., 256 concrete blocks having been deposited. 
The report states: “If the weather continues fine, the 
north pier should be sufficiently advanced by November 
next to afford considerable shelter to the shippin 

anchored to the south of it.” In one day the Staff 
succeeded in placing iz situ no less than forty blocks, 
an amount of work scarcely ever exceeded. 

The reports on the southern pier scarcely read so 
hopefully. Sand had accumulated in such increased 
quantities that the rubble foundation was so completely 
buried that the setting of the blocks for the super- 
structure could be proceeded with but slowly, it having 
been with extreme difficulty that the pier could be 
advanced 114ft. in three months, as the blocks had to be 
sunk through the accumulation of sand. For three 
months, from the 30th September to the end of 
November of last year, the work on the section had to 
be entirely Smeal from this cause ; but by the latter 
date, the sand had partially cleared away, and settin 
was resumed. Judging from the point at which san 
accumulation stayed the oo of the northern 
— Mr. Parkes believes that as the southern pier 

as advanced considerably beyond that, “we have a 
strong presumption that we have also seen the last 
of the trouble at the south pier.” The anticipations that 
shoaling from deposit within the harbour would present 
an almost insuperable difficulty, although warranted in 

rt by the experiences at the date of the report, are not 
ikely to be so far fulfilled as to destroy to any grea’ 
extent the ancho ground estimated by Mr. Parkes. 
He writes :—“ The highest point on which there was in 
October less than 6ft. of water, occupies a position in 
which there was about 21ft.in the previous February, 
showing a maximum shoaling of about 15ft. The shoal- 
ing has —— out the three-fathom line and the four- 
fathom line, but has scarcely affected that of five fathoms. 
The reault is an encroachment on the useful harbour 
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space of about 6 acres out of 150. If this result 
were likely to be repeated, it would be 4a serious 
matter, but I do not think there is the least fear 
of it.” Mr. Parkes, however, candidly states that this 
view of his is only upon hypothesis; and that it 

be a great satisfaction to him when it can be demon- 
strated by facts. He acknowledges fully the disturbance 
of the sandy bottom which has occurred within the surf 
line, but believes that it will not take place in the deeper 
water “ which the north pier entered last year, and the 
south pier has now reached.” He also states :—“The 
next few months will decide the question whether we 
may pronounce our sand difficulties as finally overcome.” 

‘The consulting engineer had next to deal in his reports 
with the injuries sustained by the north pier during a 
severe storm in November last, and the possibility of a 
recurrence of similar and even greatly extended injury. 
e storm referred to caused an unsettlement of the 
ninth row of blocks in this pier from the 445th to the 
545th foot. It had been asserted by certain authorities 
that this unsettlement had arisen from the undermini 
of the foundation, but to this assertion Mr. Parkes will 
by no means give his concurrence. He denies there 
being an instance on record of any such undermining 
action taking place at such a depth as 16ft., even in 
localities where seas affecting such works have been far 
heavier than at Madras. His explanation, however, seems 
to us only calling this action by different terms. He 
ascribes the accident to “doubtful foundation ;” but his 
description of the causes giving rise to such “ doubtful 
foundation” is, in our opinion, tantamount to under- 
mining, though we are willing to admit that, whereas in 
the last case it might recur, it is not likely to do so under 
Mr. Parkes’s theory. He writes on this point :—“ The 
thickness of rubble of stone below the blocks was insufii- 
cient to protect the sand below the rubble from the dis- 
turbance caused by the sudden arrest of the lateral 

ropagation of the waves by the mass of the breakwater. 
a ong as the sea is calm, the surface of the sand is suffi- 
ciently solid to carry the superincumbent weight of the 
rubble stone and blocks, but the sand becomes softened 
under the ane water, and the rubble sinks into it, 
the blocks of course following. The result is to produce 
a more secure foundation, formed by a compact layer of 
rubble stone with the interstices filled with solid sand. 
The stability of the superstructure is in no way affected 
by the slight subsidence, though the regularity of the line 
of the wall is rather disturbed.” 

Mr. Parkes is no doubt justified by present results in 
writing in full confidence as to the power of his work to 
withstand any seas that it has had as yet to contend 
with ; but, ‘edie from a report by one of the staff, that 
the sea in November last was “a mere nothing compared 
to the coast of Northumberland seas,” it is evident that 
the work has not to date been exposed to the most 
severe test it may have to experience. Cyclones off the 
Madras coast are fortunately not of very frequent 
occurrence, and since the commencement of the work it 
has not been visited by them. But one may come at 
any moment, and the engineers may then learn but too 
well what sort of a sea is raised by such visitation. The 
Madras Mail is, therefore, justified in asking, as all 
other objectors have done :—“ Will Mr. Parkes’s sea-wall 
withstand the full force of a cyclone wave coming from 
nearly due east? This will be the crucial test—so say 
all nautical men—and it is to be tted that in their 
opinion it will not be borne.” For this ultimate trial we 
must therefore wait before the Madras Harbour Works 
can be said to be “out of the wood.” There is one 
rather singular feature in connection with the success or 
otherwise of this work, and that is its rivalry with the 
similar undertaking at Colombo, on the adjacent coast 
of Ceylon, about which we wrote in our issue of the 
29th August. The promoters of the latter scheme have 
always laid stress on their estimates of the tonnage which 
would resort to Colombo, on the probable failure of the 
Madras works to afford shelter to shipping, and that this 
would consequently be driven to the former port in pre- 
ference. But Sir John Coode seems to think it would 
require eight years to perfect the Ceylon harbour, whilst 
Mr. Parkes looks forward to but a few more months 
before he will have smooth water available. However, 
we believe there is ample necessity for both cone 
and that in the natural extension of trade, both, i 
successful, will be found fully remunerating the outlay 
made upon them. 


WOOLWICH AND KRUPP GUNS. 


On Thursday afternoon, August 11th, one of our 80-ton 

ns intended for the Inflexible was fired in the Royal 
Arsenal, with results which have —_ —_ . gt in 
the dai pers as very important, though slightly exag- 
pena ne mt appeared iatlaiacteny indeed that so soon 
after we had been astonished at the results obtained by 
Krupp’s 71-ton breech-loader, our own gun should even 
surpass its achievements, and this was stated to be the 
case now. However much we should naturally share 
in the satisfaction thus expressed at so good a result, it 
is necessary to examine the facts carefully in order to 
guard against the mistake of taking credit for something 
more than has been really achieved. Such caution is 
clearly called for when the first reports on which the 
commendations are based leave out what is absolutely 
essential to enable us to determine whether there 
is cause for co tulation at all. We refer, of course, 
to the ene seo in the bore, which was not 
mentioned in any of the first reports. A very little 
thought will show the necessity for knowing this con- 


t | dition. We may surely all ys that a considerable 


margin of strength must exist beyond that which will 
enable any gun to bear the strain of an ordinary ser- 
vice round. Suppose, then, that the Krupp gun 
obtains a result with what its maker considers its 
proper service charge, which result is better than that 
given by ourown 80-ton gun fired withits own service charge 





it stands to reason that wemay beableto fire a round with 
9 larger charge than that for ordinary service, and go 
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obtain a better result on any given occasion, without 
perhaps overstraining our gun. Such a round would be 
an exceptional one whose results must be treated as 
exceptional, and which would mislead the public if not 
so described. Whether any actual experiment ought to 
be entered in such a category, or to be treated as good 
for general purposes, entirely depends on what pressure 
was exerted on the bore of the gun; if such pressure 
was low enough for the gun to stand habitually, it does 
not matter whether the round in question was supposed 
to be exceptional or not; for it is manifest that such 
conditions might for the future be allowed on service. 
It is clearly necessary, however, that we should know 
the pressure vot an gee in the bores in order to compare 
the results obtained with any two guns. Nowit happens 
that the round fired with the 80-ton gun was actually a 
proof round, not one intended to be employed ordinarily 
on service. It may be replied that we have no guarantee 
that Krupp’s was not the same. Let us then come to the 
question of pressure which, with the other conditions, 
will enable each result to speak for itself. In giving 
these results we have to make a correction in the weight 
of the projectile of the 80-ton gun as given in the 
daily papers, ‘namely, a deduction of 601b., and on 
that of Krupp’s quoted with it, of no less than 74]b. 
At the same time we have to explain that, in 
going over the printed reports of the Meppen firing, 
with the results recorded on the ground, we 
find that we have in one case, by some accident, a 
wrong velocity printed, namely, 1602ft. instead of 1648ft. 
It is well, then, to give here the actual conditions of each 
round concerned, as we believe to be correct, within small 
limits. The 71-ton Krupp gun at Meppen on Aug. Sth 
fired a projectile weighing 1712 Ib. with an initial velocity 
of 1648ft. per second; the pressure on the bore was 
19°85 tons, the projectile having, consequently, 32,242 
foot-tons of stored-up work. This, with the calibre of 
15°75in., gives a penetrating figure of 651°61 foot-tons 
per inch circumference, and, with the ordinary formula 
and factors employed in the service, a penetration of 
32°12in. 

The 80-ton gun at Woolwich, on September 11th last, 
fired a projectile weighing 1700 lb. with an initial velocity 
of 1657ft. per second, | a pressure of 21°5 tons, having 
32,366 fcot-tons stored-up work, which, with a diameter 
of 15°92in. (taking the windage off the 16in.), gives a 
penetrating figure of 647°15 foot-tons, and a penetration 
of 31°98in. Comparing these two, we see that the Wool- 
wich gun has rather more stored-up work, and would 
strike rather the more severe blow of the two. This 
tells where actual penetration has not to be obtained, for 
example, against stee] plates of suitable thickness. On 
the other hand, the Krupp gun would have rather 
more penetration. We may, however, call the two 
rounds equal to all intents and purposes, but can 
we say the same for the guns! The Woolwich 
gun has a pressure of 21°5 tons and the Krupp only 19°85 
tons. If the former pressure is not considered too high, 
the question arises whether we ought not in fairness to 
take the most powerful round that the Krupp gun has 
fired, when such a pressure has not been exceeded. Now 
in our report we gave the highest recorded result with the 
7l-ton Krupp, which may fairly be compared with a 
Woolwich proof charge. This was a projectile weighing 
about 1715 lb. discharged with a velocity of 1703ft. per 
second, having, therefore, 34,490 foot-tons stored up work, 
a penetrating figure of 697°05 foot-tons, and a penetration 
of 33°50in., with a pressure of 20°92 tons. Now this result 
decidedly beats that obtained at Woolwich, the penetra- 
tion is 14in. more, and the stored-up work 2124 foot-tons 
in excess, while this is obtained with considerably less 
pressure on the bore. We think, then, that few willcontend 
thatthis resultis not superior tothat obtained by the 80-ton 
gun. Atthe same time there is something yet to be said on 
the subject in favour of the Woolwich gun, and this makes 
it necessary to compare the guns a little more carefully. 
While the 71-ton gun is the lighter of the two by 9 tons, 
it is very much the longer, the actual bore of this gun 
being 343in. long, and that of the 80-ton gun 288in. only; 
that is, there is 4ft. 7in. difference in length of bore. It 
is this that enables the Krupp gun to develope so much 
work at so low a pressure, because the powder gas has a 
longer time to act on the shot; but we must give the 
80-ton gun its due. If the gun is shorter and heavier, it 
is of course much thicker, and ought therefore to be 
stronger. The advocates of steel may question this, but 
for the moment we must refuse to consider the respective 
merits of steel and wrought iron. We can only compare 
two guns by comparing their features one by one, and 
any question yet unsettled such as this must not 
allowed to stand in the way, as any arbitrary value 
might be claimed by the advocates of each kind of metal 
which would make any definite discussion impossible. 
For the moment then, putting the difference in 
the nature of the metal on one side, we have the 
Woolwich gun 4ft. 7in. shorter and 9 tons heavier 
than Krupp’s, and therefore thicker and capable, if 
made of equally good metal, of resisting a greater 
strain than Krupp’s gun. Probably no two people 
would agree as to exactly how much greater a strain it 
might bear, but certainly a comparison with equal pres- 
sures may be fairly objected to. The question then is a 
complicated one ; we have shown that no comparison can 
be made without considering the element of pressure, but 
we end by finding that it is impossible to know exactly 
how morte | to allow when we have compared the pres- 
sures carefully. Probably most artillerists, our own 
included, will consider that the Krupp gun has decidedly 
the best of the comparison, without being able to say the 
precise measure of the advantage. Why is this? The 
80-ton guns have actually been completed more recently 
than Krupp’s gun; might we not have looked for a 
better result? The answer to this involves what is at 
this moment perhaps the most important question 
connected — heavy guns, namely, that of breech 
and muzzle loading. e will explain why. The 
80-ton guns, although only recently completed, had 





their proportions determined four years ago. Subsequent 
experience has taught us the great advantage of increased 
length and slower burning powder, but we were unable 
to avail ourselves of our knowledge in this perticular 
instance, for the guns are made to suit a turret vessel 
which has in the meantime been built, and the length of 
the gun is involved in some of the leading dimensions 
of the ship, because it has to be loaded from the 
muzzle. Had the pieces been breech-loaders it might 
have been eg oe to have altered their dimensions and 
increased their length, because it is hardly ever necessary 
to approach the muzzle of a breech-loading gun. In 
action we have literally nothing to do with it. Whether 
or no a breech-loading gun projecting further out of its 
turret than was originally intended clearly matters 
little in comparison with the question of any altera- 
tion in the length of a gun that dips its muzzle 
and is loaded from a certain fixed place con- 
structed in a deck every part of which has been care- 
fully worked out, and which involves the design and 
structure of the ship itself. Once more, then, we are 
brought to see the advantages recently obtained by 
breech-loading guns over muzzle-loaders. We pointed 
out in our article of September 5th what an advantage 
the breech-loader had as the length became greatly 
increased, or again if the chamber were greatly enlarged ; 
to these may be added that the length can be altered it 
desirable without necessitating any serious alteration in 
a vessel necessarily designed long before she is equipped ; 
and, ae that it now seems to be acknowledged that 
the breech-loader has beaten its rival in accuracy of fire. 

Once more, to return to the recent trial of the 80-ton 
gun, we may say that, regarded as an effort to obtain a 
good result from a gun whose length is certainly not 
what would be assigned to it in the light of recent investi- 
gations, the success has been great. By carefully cham- 
bering and adjusting the charge, much has been done to 
utilise thickness where we should have preferred length; 
but if we were to go further, and were to suppose that our 
80-ton guns are better proportioned and superior to the 
guns recently designed at Essen or Elswick, we should 
make a great mistake, 


LOCOMOTIVE ENGINE BOILERS, 


Ir is worth notice that while diversities of opinion 
modify practice in the design and construction of loco- 
motives to a very remarkable extent, that diversity does 
not extend, save with very rare exceptions, to their 
boilers. No two railways are worked by locomotives 
quite similar in appearance or proportions ; and on all 
railways of importance several different types of engine 
are used. Yet it will be found on examination that the 
points in which two engines of equal power differ from 
each other are confined to the treatment of the machine 
as a carriage, and refer to the distribution of weight, the 
form given to details, the disposition of the valve gear, and 
so on, while the most apparently dissimilar engines have 
boilers very nearly alike in every respect. The locomotive 
engine has undergone numerous changesand developments 
within the last few years, but the boilers made now are 
practically identical with those made ten ora dozen years 
since. Indeed, almost the only difference existing 
now between the boilers on one railway and those on 
another consists in the fact that some boilers are flush- 
topped, while others have raised fire-box shells. At one 
time —— differences of construction were to be 
found. Thus, for example, the long grates of the South- 
Eastern and London, Chatham, and Dover Railways 
contrasted forcibly enough with the double grate fire- 
boxes used by the late Mr. Beattie on the South-Western 
line. But on the London, Chatham, and Dover line the 
long grate was abandoned years ago, and we believe it 
is safe to say that the Beattie grate is used only on the 
South-Western Railway. The normal English locomotive 
boiler for 17in. by 24in. or 18in. by 24in. cylinders, has 
about 100 square feet of heating surface in the fire-box 
and 1000ft. in the tubes. In other words, about ten 
square feet of tube surface accompanies each foot of fire- 
box surface. Variations do not extend to more than 
about 10 per cent. either way. No doubt the proportions 
so universally adopted have much to recommend them ; 
and yet it is not certain that they cannot be improved 
upon. Variations in form and proportions might prove 
useful in more ways than one. They might, for example, 
render boilers more economical in fuel, cheaper, more 
durable, or more easy to repair. It is hardly possible 
that we have really reached finality in locomotive boiler 
engineering, and it is worth while to consider whether 
the practice of foreign engineers may not be found to 
contain something worth reproducing here. Conservative 
in little else, locomotive superintendents hold fast to 
what is, to all intents and purposes, a single type of 
boiler; and while they are quite content to make enormous 
changes in other respects in their engines, they have 
for years ceased to try experiments in the construction 
of boilers. 

That even small changes in proportioning boilers might 
be productive of good seems certain, especially if those 
modifications were designed specially to suit different 
classes of coal. It hardly seems right to burn compara- 
tively small coal—not far removed indeed from slack—on 
the same grate that is made for round coal. Again, can 
a fire-box which is the best possible for a superior Welsh 
coal be also the best for a caking bituminous north- 
country fuel? It is by no means certain that the usual 
dimensions of locomotive fire-boxes are the best that could 
be adopted. The width of the box is limited by the 

auge of the railway, the frame plates certainly not 
Cae more than 4ft. lin. apart; but material alterations 
might be made in the length of boxes, and it would be 
an interesting experiment to build two locomotives 
identical in other respects, but giving one a fire-box 
larger by Gin. or lft. than the other. It may be 
a that such a change would be of no importance. 
The experiment has, however, been actually tried in the 
United States, and with results in favour of the large box. 
Mr. Johann, locomotive superintendent of the western 





division of the Wabash Railway,"carried out the experi. 
ment in question with four engines of the ordinary four. 
coupled American type. Two were in passenger and two 
in goods service. The nger engines were numbered 
respectively 144 and 150; the goods engines 159 and 17}, 
The first had cylinders 16in, by 24in., and 5ft. Gin. driving 
wheels. The grate area was 13°13 square feet, the fire. 
box surface 81°6ft., the total surface 764ft.; total, 845°6ft, 
Engine 150 was identical with 144 in every respect, save 
that the grate area was 15°30ft., the fire-box surface 88°¢ 
square feet, and the tube surface 698°3 square feet, or a 
total of 787 square feet. The experiments resulted iy 
showing a trifling economy of fuel in favour of the engine 
144 with the small fire-box ; but Mr. Johann explains 
this by assuming that the driver of 144 was more careful 
than the driver of 150. As the result was so far negative, 
Mr. Johann took care to run both the experimental goods 
engines, Nos. 159 and 171, by the same driver. Engine 
159 had cylinders 16in. by 24in., and 5ft. driving wheels ; 
13°3 square feet of grate, 81°8ft. of fire-box, and 719°4ft. of 
tube surface ; 801°2 square feet in all. Engine 171 was 
similar in every respect, save that the grate had 15°30ft, 
of surface, the fire-box 88°7 square feet, and the tubes 
749 °9ft., or, in all, 836°6 square feet. The difference in 
tube surface, it will be seen, is insignificant, and was due 
tothe factthat while No. 159 had 138 two-inch tubes, No. 171 
had 146 two-inch tubes, The latter engine was found to be 
considerably the more economical of the two in actual 
service, for while the average consumption of the 
former was 82°91 lb. of coal per mile with loads of 
thirty wagons, that of the latter was but 73 lb. with thirty- 
three wagons. The coal used must have been of poor 
quality, for boiler 159 evaporated but 4°79 lb. of water 
per pound of coal, while 171 evaporated 5°23 1b. This 
experiment, we should add, extended over a considerable 
period, and was conducted with the utmost care, to 
secure a truthful result. Mr. Johann adds that the 
results were confirmed by the performances of the two 
engines during the year 1878; engine 171 making in 
regular work 30°9 miles per ton of coal, while engine 
159 made 28’6 miles only. 

Mr. Johann did not limit his experiments to an inquiry 
into the comparative efficiency of large and small fire- 
boxes ; he extended them into an investigation of the 
effect of admitting air above the grate through hollow 
stays, and of the temperatures reached by the gas in the 
smoke-box. The results are curious. Thus, for example, 
the engine with the largest fire-box, and working with 
the greatest economy, had nevertheless the hottest 
smoke-box, the temperature reaching 897 deg., while in 
the smoke-box of No. 159 it attained only 778 deg. The 
use of the hollow stays was disappointing. They kept 
down smoke and reduced the temperature in the smoke- 
box, but they reduced the steaming powers of the boilers 
to which they were fitted so much that they had to be 
plugged up. Eighty stays were used in each fire-box, 
with ,;in. holes drilled through them. They were 
arranged eighteen at the front and twenty-two at each 
side of the fire-box. The height of the first row above the 
grate was 1 lin.,and there was an interval of 4in. between the 
rows. The total area of the openings was twelve square 
inches. The consumption of coal per ton per mile was 
increased instead of being diminished by their use. 
We have here another example of the fact that by far 
the larger number of smoké-preventing appliances pull 
down the power of a boiler, mo augment the consumption 
of fuel. Before taking leave of these American experiments 
it may be well to point out that American locomotives 
appear to be, on the whole, much inferior to English 
engines in economy of fuel. Mr. Howard Fry, reporting 
to the American Master Mechanics’ Association, after 
detailing the performance of certain English engines, 
adds :—*The methods by which such economy is pro- 
duced are well worth study, and it would be an interest- 
ing experiment if some American railway company would 
purchase an English engine of a type suited to its service, 
and ascertain, by actual experiment, if similar results 
are obtainable in this country.” An outspoken utterance 
such as this goes far to compensate for the deprecations 
of the English locomotive which are but too otten heard 
on the other side of the Atlantic. 

Experiments might be made with advantage in this 
country , to ascertain whether we have arrived at the best 
arrangement of tubes. These are now usually made 
ljin. diameter, and spaced }tin. apart. Their normal 
length lies between 10ft. 4in. and 11ft. There is good 
reason to believe that boilers are over tubed for the most 
part, and that much would be gained by reducing the 
number of tubes and increasing the space between them. 
Mr. Adams at one time used 2in. An spaced an inch 


apart on the North London Railway, and with the best 


possible results. It would not prove disastrous to the 

kets of a great company if it ~~ ye the experiment. 
Bar example, two engines might be built, one with lin. 
spaces between the tubes, the other with gin. spaces, and 
a comparison instituted. It will be conceded that the 
fewer the tubes that can ke used the better; and if, as 
there is reason to believe, there would be a positive gain 
in economy of fuel, and a suppression of priming, while 
the durability of the whole boiler would be augmented, 
the benefit would be great. It is certainly remarkable 
that locomotive engineers are content to follow one 
another steadily in p mone me boilers, the more so that 
they are entirely unable to prove that the results they 
obtain are the very best that can be had. Who will be the 
first to step out of the beaten path and try if he is not 
able to produce a boiler which shall be superior to those 
now in use, either in economy of fuel, in first cost, or 
durability? It cannot be that there is no room for 
improvement. If it is possible to make better boilers 
than those now in use, then they ought to be made. 

OUR IRON EXPORTS. 

Tue improvement in trade which is spoken of as ‘‘ most 
encouraging,” read in the light of the figures recently issued 
by the Board of Trade, showing the exports of pig iron and 
manufactured iron to the end of August, loses its glamour, and 
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appears to be a doubtful benefit, The mistake which many 
engaged in the iron trade have fallen into, has been that of 
supposing that an increased production and disposal of pi 
jron indicates an improvement in trade. An improvemen 
which benefits the ironmaster at the expense of the iron manu- 
facturer confers no boon upon the rm The amount 
of labour employed by the former is small compared with 
that which the latter is compelled to bestow upon his goods. 
and the fact that pig iron is being sent out of the country to 
be manufactured by other nations augurs ill for the prosperity 
of our own land. A casual examination therefore of the figures 
iven in the export tables would be very misleading. We 
find that, during the past eight months there has been an 
increase of 124,000 tons in the foreign shipments of pig iron 
as compared with the corresponding period of last year. That 
promises well, and viewed from the standpoint of the iron- 
masters only it is a decided improv t. But the profit on 
that additional quantity of iron exported is woefully small, 
and every class of manufactured iron is correspondingly 
decreased. Nor is that increase so real as it at first appears. 
Although during the month of August the tonnage of pig iron 
exported was nearly 10,000 more than in the correspondin 

month of last year, the increase has about it an unsettled an 

temporary appearance, and is not an average of the total 
increase for the eight months. Ou best regular customer, 
Germany, has taken less iron by 14,000 tons than in 
August 1878, and though this has been made up by a 
large increase in the American consumption, the latter 
is an evanescent bier The parting with old 
friends for new is not wholesome either in social or com- 
mercial relationships. America will help herself soon, and 
then will not require our aid. When that time arrives the 
German demand may have arrived, but it is probable that for 
two or three months in this year the exports of pig iron will 
begin to exhibit an increase. In the meantime the effect of 
the enhanced price of British pig iron is beginning seriously 
to harass our own manufacturers. The failure of Messrs. 
Jones Brothers and Co., Limited, announced on Saturday last, 
was, we understand, really due to the fact that Cleve- 
land pig iron has gone up 3s. per ton, without there 
being any concurrent rise in the price of plates. The 
margin of profit is so minute that a couple of shillings per 
ton either way may decide whether a concern should go 
on or stop. The real test of improvement in trade is whether 
the various classes of society, are benefitted. Scotch iron 
has gone up 8s. 6d. per ton within a very few weeks, but the 
labouring classes in Scotland are not in an improved condi- 
tion. Cleveland iron has advanced 3s. per ton, and failures 
happen and ironworkers’ wages are reduced, It is not a 
healthy state of affairs. The exports of bars, angles, bolts, 
and rods for the past eight months were 132,555 tons, as com- 
pared with 149,264 tons in 1878, and 169,118 tons in 1877. 
Of railroad iron they were 299,472 tons, as against 319,514 tons 
in 1878, and 323,628 tons in 1877. It is true that in steel 
rails we are doing a largely increased export trade, but a mere 
shifting of the same from iron to steel, and nothing more, 
benefits nobody. When our manufactured iron and steel 
exports keep pace with our pig iron exports, then the better 
days will have set in, but not until then. 





THE GROWTH OF THE NORTHERN STEEL TRADE, 


A.rnouGH the great declension in the iron manufacturing 
trade of the north is now well known, it is far from so fully 
known that there is to some extent a substitutional growth 
of the steel manufacture. Three or four years ago the steel 
trade was confined to the Newburn Works on the Tyne, and 
the small works at Tudhoe, and to the still smaller places at 
Guisbrough—the first and last using the older processes, the 
second that of Bessemer, buton a small scale, the capacity 
of the two converters being 2 tons 10 cwt. each. Since 
that time the large works at Eston have been constructed, 
the Siemens process has been introduced at Newburn, and 
at Darlington, Middlesbrough, and Guisbrough there are 
now in pro extensions of the Bessemer system, whilst 
a Siemens plant is nearly ready for use at Middlesbrough. 
Whereas, at the earlier date mentioned, the productive 
capacity of the Bessemer plant in the north was that of con- 
verters of a total capacity of 5 tons, there are now at Eston 
and Tudhoe converters the aggregate capacity of which 
is 37 tons, and to this the additions already indicated must 
shortly be made. By these additions, accomplished and in 
progress, the production of steel in the North of England will 

raised from a few thousand tons yearly to about a quarter 
of a million—the Eston Works alone having a capacity of pro- 
duction of at least one hundred thousand tons yearly. With 
abundant supplies of ore now proved available for use in the 
steel manufacture, with admirable smelting plant, and with 
full fuel supplies, and excellent facilities of transport of both 
materials and finished product, there is a probability of even 
further extensions of the steel trade in the North of England 
at the expense of the iron manufacture, There is now a 
certainty of a larger use of steel in the local shipyards, and 
with that there will of necessity arise a development of the 
steel angle and plate manufacture, which has hitherto been 
very slightly provided for in the extension and construction of 
steel works in the north. 








LITERATURE. 


Baggage Car Trafic. By MarsHaty M. Kirkman. Pub- 

lished by the Railroad Gazette, Broadway, New York. 1878. 
THE conveyance of passengers’ luggage or baggage consti- 
tutes an important, and in many respects troublesome, 
pert of the duties performed by railway companies. 

hat portion of the personal property of the passenger 
which he takes with him on his journey may be divided 
under two heads. First, that which he carries with him 
direct to his carriage, such as hand bags, bonnet-boxes, 
rollsof wraps, dressing cases, and soforth; thisissometimes 
distinguished as “ baggage.” Secondly, rtmanteaus, 
trunks, chests, boxes, and more or less heavy articles, 
<n to contain wearing apparel only; this may be 
called “luggage.” The railway companies provide 
accommodation for the first in the shape of racks in the 
carriages and space under the seats; and for the latter 
either special vans are attached to each train, or 
else a compartment technically known asa “cupboard” 
in each carriage is fitted up expressly for the purpose. 
The cupboard system exists in perfection on the London 
and North-Western Railway. If it were once decided 
what was lu and what some trouble would 
be saved. The marginal lines are, however, blurred and 
ill-defined, and portmanteaus and sea-chests find their 
Way now and then into carriages, while jewel-cases and 


workboxes repose in”guards’ vans. Again, much diver- 
sity of opinion exists as to what can properly be called 
Fags ome lu r ar bagangn, sa cere Sem “ goods,” 

e passenger and the railway officials find much diffi- 
culty in reconciling conflicting ideas on this point ; but 
it may be said that the further we get from large cities 
the more lax becomes the official mind. We once saw a 
pig in a first-class carriage on a Welsh line. The pig was 
small, and accompanied by his owner, a stout Welsh 
farmer, for whom room could not elsewhere be found. 
The confusion of ideas as to what was baggage, what 
luggage, and what goods, could not, we think, extend 
further. The obvious incongruity between the pig 
and his surroundings did not appear to strike the 
Welsh mind, and we have no doubt that the pig 
concluded his journey with satisfaction to himself 
and his owner. The practice of different companies 
varies much ; on some lines a very liberal view of the 
nature of baggage is taken, while on others the convey- 
ance of a hamper of groceries or a crate of china as 
passengers luggage would be stopped at once. The 


weight of baggage conveyed every year on the railroads | San 


of the world is enormous, and, as we have already said, 
its carriage constitutes an onerous and important duty. 

Mr. Kirkman has, in his little book before us, set about 
explaining the system of conveying baggage—as, in com- 
mon with all Americans he invariably calls it—in use 
on most of the principal railways of the world. His book 
is a small octavo of 252 pages, well printed in large type. 
Whether it has been intended as a “railway book” or not 
we cannot pretend to say, but it is certain that the volume 
may well accompany Murray or Biideker. It is by no 
means dry reading ; on the contrary, our author's style is 
bright and lively, and when he has very dull legal matter 
to deal with he contrives to put much of it into foot- 
notes, which the reader can skip if so disposed. 

The first three chapters have very little connection 
with the rest of the volume, and are simply pare of 
life as seen in an American railway car. The book really 
begins with the fifth chapter, which opens with a query 
as to “ what constitutes baggage?” In endeavouring to 
reply to this question our author cites a great number of 
decisions pronounced in American courts of law. Thus 
one judge has decided that “the quantity and character o 
bag mustdepend muchupon the condition in life of the 
traveller, his calling, habits, tastes, the length or short- 
ness of his journey, and whether he travels alone or with 
his family.” We wonder whether this judge would have 
ruled that the Welsh farmer’s pig before mentioned was 
passengers’ baggage? Another judge says, “Such apparel 
and other articles necessary for a person’s comfort and 
convenience while away from home, with the necessary 
sum of money for his expenses, this usually constitutes 
baggage, and both parties so understand it when it is 
received by the railway company.” Another judge is 
extremely explicit on this subject of money. “It must 
be fully understood,” he laid down, “ that money cannot 
be considered as baggage, except such as is bond fide 
taken for a travelling expense and personal use ; and to 
such reasonable amount only as a prudent person would 
deem necessary by and proper for such a purpose.” 
Other trials and decisions quoted show that a revolver 
is personal b , also that bedding moved by a poor 
man and his wife may properly be called baggage: so are 
a gun and fishing tackle. We seek in vain for any hard 
and fast line, and we suppose that to the end of time 
disputes will arise between railway companies and their 
eer Se whatisnot luggage. Ourauthor, 

aving explained as farashe can whatis “age cred baggage 
in the United States, goes on to give the definitions of it 
which are accounted as satisfactory in other countries, 
In all cases the interpretation put on the words is favour- 
able on the whole to the * pana gh nowhere so much as 
in Spain—in theory at all events. An eminent Spanish 
railway authority, cited by our author, defines passengers’ 
baggage as “articles such as wearing apparel, dressing 
clothes for the use of the passenger, tools of his art or 
trade, objects used to protect the passenger from incle- 
ment weather, camp or cot bedsteads, books used by 
passenger, articles of a proper character enclosed in 
trunks or cases, mattresses, arguilas, baskets, hats, carpet- 
bags, sacks, pillows, handkerchiefs, and other objects 

as a cover or wrapper.” 


Mr. Kirkman, having explained the nature of baggage, 
and the reason why a certain weight of it is carried free 
by railway companies, goes on to show what the law 
concerning responsibility for loss or damage is. In the 
United States the liability of a railway company is never 
questioned. In France it is admitted that the com- 
panies are answerable, but with limitations, and the 
value to be recovered is fixed either by arrangement 
between the parties concerned or in a court of law. In 
Italy, if the value of the baggage is not expressly stated 
at the time of its delivery to the railway company, the 
owner can only claim compensation at the rate of five 
francs per kilogramme. In Austria, unless the value is 
declared at the time of delivery, compensation for loss or 
damage can only be claimed at the rate of six florins 
silver — 12s. sterling — for each kilogramme, but the 
weight of baggage not damaged must first be deducted. 
In the United States there is no limit to the responsi- 
bility of the railway companies save when a special con- 
tract has been entered into between the parties. 

It will be gathered, from what we have said, that Mr. 
Kirkman’s book contains a great deal of very useful infor- 
mation, with much of which, however, we cannot possibly 
deal. We must hasten onto explain the nature of thesystem 
used in the United States for carrying baggage, which is, 
we think, the most perfect possible. The passenger, on 
arriving ata station, gives up his baggage and receives 
checks for it. A check is a metal plate ; each plate bears 
a separate number, and has a leather strap attached to it, 
by which it can be buckled to the handle of a trunk. 

ch check is provided with a duplicate, which is given 
to the passenger, and its possession by him is evidence of 





railway company. The passenger knows nothing more, 
and need care nothing more about his property until he 
reaches his journey’s end. He then produces his checks 
and gets his . Much the same system prevails 
in Europe ; it has not yet extended to Great Britain. But 
although the trouble of the passenger is limited to 
obtaining his checks, that is not the case with the 
companies’ servants, who have to keep a gp eye on 
the baggage, and drop it at each station for which it is 
intend along the road without receiving the least 
assistance, in the way of identification, from passengers. 
After describing the simple check system applicable to 
short distances, our author goes on to explain the rever- 
sible or inter-road check, the last refinement in the art of 
conveying baggage :— 

The form of.checks already described provides for baggage 
between local points. It remains to describe the check used in 
those cases where baggage is destined to points located upon other 


ines. 

‘o date this b the reversible check is generally 
used. To illustrate its special features we will suppose that the 
agent at Boston desires to check a package over certain lines to 

Francisco. For this purpose yo a check, one side ut 

which reads, Boston to San Francijgco, following this the number 
is given, and the initials of the lines over which it is to pass. On 
the reverse side of the check it reads San Francisco to Boston, 
the number and initials being repeated. This check, it will be 
seen, is good either way between Boston and San Francisco, and 
can be used only between these points. It accurately describes 
the route it is to follow, and upon its arrival at its destination it 
tells the receiving agent from whence it came. It is retained by 
such agent until further occasion for its usearises. Nothing could be 
more simple or efficacious than this form of check. 
The latter portion of the book gives a curious and 
interesting picture of American railway life, and light 
has been admitted by Mr. Kirkman to many dark places. 
He explains systems of bribery and corruption in the 
management of baggage traffic which may well startle Eng- 
lish ears. On the whole, he is favourable to the railway 
companies rather than to the pon a and he takes 
special pains to explain that as a rule much more bag- 
gage is carried free by the companies than ought to be 
carried. One of the great sources of loss incurred in 
this way Mr. Kirkman holds to be found in the practice 
of making the nger pay in advance for excess lug- 
gage. As much that he says on this subject applies as 
well to English as to American railways, we quote our 
author in full :— 

It has been the practice, with isolated exceptions, to require all 
baggage car traffic to be prepaid. Much of the demoralisation 
that exists in connection with the business is attributable to this 
fact. An examination of the practical workings of the system, 
extending over many years, demonstrates its impracticability. 
The — is that en _ is he — the peer 4 

ent, in the majority of cases, to wei e gage, regular’ 
bill it, and collect the charges elees the Man ot poo 
In consequence the effort is abandoned or pursued irregularly, the 
baggage being permitted in many cases to go forward without any 
charge whatever. This is a matter of daily and hourly oceur- 
rence, and it cannot be otherwise under any system that makes 
the prepayment of charges obligatory. To attempt to hurry an 
official in the performance of a duty that is at all discretionary 
with him isto cause him in many cases to neglect it altogether, 
and any system of business or accounting devised for a large 
corporation that does not make adequate provision for this pecu- 
liarity ef human nature is insufficient week worthless, 

The through emigrant business with which in this 
country we have nothing to do, and special arrangements 
made with commercial travellers, are fully explained by 
Mr. Kirkman, and the work closes with a description of 
the entire system adopted for conducting the complex 
business of conveying baggage. We have, for example, 
the instructions given to station masters, train baggage 
men, and others, miscellaneous rules, directions for check- 
ing baggage, and so on. Ina word, the book affords all 
the information that can be required by an outsider con- 
cerning the conduct of this important branch of railway 
work; and we can safely add that it ought to havea 
place in the library of every railway director and traffic 
manager in the United Kingdom. In conclusion, wa 
may say that so far as we are aware Mr. Kirkman’s book 
is not oe in England, but it can no doubt be 
obtained through any English publisher of American 
books, such as Messrs. Spon, of Charing-cross, or Messrs. 
Triibner and Co. 
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THE IRON AND STEEL INSTITUTE AT 
LIVERPOOL. 


Durine the ensuing week the Iron 
Institute will hold its first session in Liverpool, the 
commercial metropolis of the United Kingdom. Hitherto, 
with but one exception—that of last year when it visited 
Paris—the Institute has strictly confined its autumn 
visits to important centres of the iron trade ; and hence 
it has visited in succession Cleveland, Dudley, South 
Wales, Glasgow, Liége, Barrow, Leeds, Manchester, and 
Newcastle. Liverpool has much in common with each 
of these places, although it has little to do with 
the manufacture of iron. The metropolis of cotton, 
since its great trade emerged from the most infantile 
——- Liverpool hasnever paid particular attention 
to the cultivation of the sister industry of iron ; nor, 
indeed, are its position and resources particularly well 
adapted for metallurgical industry. At the same time 
Liverpool is not altogether without claims to the recog- 
nition of the Iron and Steel Iustitute. In the Mersey 
Steel and Ironworks it can boast the second largest 
Bessemer works in the United Kingdom. Some of its 
foundries are of great dimensions, and have long main- 
tained a high reputation for the quality and variety of 
their work. In marine and general forgings, the Merse 
and Birkenhead Works vie with the forges of Parkfield, 
Dennystown, Lancefield, and Darlington. The shipbuild- 
ing trade can show no finer yards than those of Messrs. 
Laird Brothers, on the Mersey. The age of steel has 
not yet succeeded in producing better arranged or more 
interesting works than those of Crewe ; and whether for 
their great depth, or their perfection of design, and of 
mechanical arrangement, the collieries of the Wigan dis- 
trict may fairly challenge the competition of the rest of 
England. 

But these, after all, be not the gods of Liverpool. The 
things of which Liverpool is chiefly and most justly 
proud, and in reference to which her achievements are 
unique, are her enormous commerce, and the provision 
for its development. The tonnage of the ships making 
use of the port of Liverpool was in 1540 only 177. In 
1728 the tonnage entering the port reached 18,500 tons, 
carried in 370 vessels. In 1822 the tonnage had increase 
to 1,010,891 ; in 1838, to 2,026,206; in 1858, to 4,441,943 ; 
in 1874, to 6,710,093 ; in 1877, to 7,000,726 ; and in 1878, 
to 7,027,082 tons. The customs dues exhibit an equally 
remarkable advance, growing as they have done from 
£648,684 in 1874, to about three millions sterling in 1877. 
The export trade of Liverpool is now far and away the 
largest of any port in the world. In 1878 the aggregate 
value of the exports from the Mersey reached the enor- 
mous total of £68,469,000, being, in round figures, twenty 
millions more than those of London, and forty millions 
more than those of Hull. In response to the demands of 
this enormous trade, Liverpool has provided a system of 
docks, which may be justly described as unequalled for 
extent and capacity. Most of these docks have been built 
within the last few years. Prior to 1700 the vessels that 
entered the Mersey had to discharge and receive their 
cargoes in the stream, and they were, in consequence, 
much affected by the tide. In 1709 the corporation, on 
the advice of Mr. Steers, adopted the idea of making use 
of flood-gates to dam up the waterin the docks, so as 
to render the vessels sheltered there independent both of 
the tide and of the storms that might rage outside. In 
1710 Parliament granted power for the construction of 
the old dock, with a water area of over three acres, and 
opening into an octagonal basin, affording an additional 
acre and a-half of water space. In 1715 the first graving 
dock was opened. To these were added in 1753 the 
Salt or Salthouse Dock, the original area of which was 
about four and a-half acres. In 1800 there were five 
floating docks provided, in addition to dry docks and 
basins, enclosing a total water area of twenty-six acres. 
In 1823 the dock space had been further augmented to 
nearly forty-nine acres, with a total quay space of 
over a thousand yards. Within the next few years the 
Clarence, Victoria, and Trafalgar Docks were added ; and 
in 1845 Prince Albert opened the dock that bears his 
name. Three years later still, five more docks—the Salis- 
bury, Collingwood, Stanley, Bramley-Moore, and Nelson 
—were opened at one time. Constant additions have been 
made to the dock accommodation up to the present 
time. There are now on the Liverpool side of the 
Mersey about fifty docks, branch docks, half-tide docks, 
and gra ing docks, while on the Birkenhead side there 
are about thirty more. The river frontage of the docks 
extends “peas | eight miles from north to south, and a 
river wall made of granite extends over the whole of this 
distance. The seven basins in connection with the 
Liverpool docks have a water area of nearly six acres, 
and a lined quayage of more than a mile. The entire 
area of the docks on the Birkenhead side of the river is 
506 acres, which, added to an area of 1053 acres of docks 
on the Liverpool side, makes up a grand total of 1559 
acres of dock accommodation, of which over 433 acres is 
water space, while the quay space extends over twenty- 
eight miles. In the construction of this system an outlay of 
over fifteen millions sterling has been incurred, and it is 
proposed to spend an additional two millions in its fur- 
ther development. The largest of the Liverpool docks is 
the which covers an area of over seventeen 
acres. Next comes the Huskisson Dock, with an area of 
fourteen acres, followed by the Brunswick Dock, with 
an area of re Sa acres, and by the Prince’s Dock, with 
an area of eleven acres. Very complete illustrations of 
the Liverpool Docks have already been published in THE 
ENGINEER. 

It is almost needless to remark that many of the 
accessory appliances and features of the docks are of 
considerable engineering interest. Provision is now being 
made for adding to the eighteen graving docks, used for 
the cleaning and repairing of vessels, a series of hydraulic 
lifts, by means of which a vessel five hundred feet in 
length can be lifted bodily out of the water for examina- 
tion, The hydraylic machinery connected with the grain 


and Steel 





warehouses, as well as the warehouses themselves, are 
specially deserving of attention. The grain trade of 
Liverpool is enormous. The imports last year included 
about thirteen million ewt. of wheat, nine and a-half 
million cwt. of Indian corn or maize, over two million 
cwt. of wheat meal and flour, and one and a-half million 
ewt. of barley, oats, peas, and ns. To meet the 
requirements of this trade, a corn dock and warehouses 
have been specially provided. The latter are ten storeys 
high, with a cellar storey below the level of the water. 
The corn passes from the ships into the cellar floor— 


which is rat-proof and water-tight—and from thence it | 
hydraulics to the topmost | 


is raised in a hopper worked b 

floor. There are ten of these ene each carrying one 
ton, and capable of being filled, raised, and discharged 
in a little over a minute. When the topmost floor is 
reached, a valve in the hopper is opened, and the grain 
is poured in a steady stream upon an endless band of 
india-rubber, about 15in. wide, which moves over a series 
of rollers, until, on arriving at its intended destination, 
the corn is discharged through a shoot into whatever 
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FROM CHESTER, MANCHESTER, BIRMINCHAM, &c. 


no need to call for steel in the early days of i 
shipbuilding, whatever they may find rs 26 to do in 
our own times. 

Between 1829 and 1873 John Laird and his sons con- 
structed 429 vessels, of an aggregate tonnage of 229,662 
and a total nominal horse-power of 46,045. Of the 
horse-power just recorded, 25,143 were furnished by the 
Lairds at their own works, which they have now occupied 
for twenty-four years, having previously occu ied a 
smaller establishment at Wallasea Pool. The Birken- 
head shipbuilding works cover an area of over 20 acres, 
They are situated less than a quarter of a mile from 
Woodside Ferry, the chief means of communication with 
Liverpool. The engineers’, smiths’, and joiners’ shops are 
contained in a fine range of buildings extending about 
1000ft. along Church-street, on which they abut, and are 
about 60ft.in depth. The shops are three storeys high 
the erecting shop and heavy engineering tools being on 
the ground floor, the fitting shop and light tools on the 
first floor, and the joiners’ and pattern shops on the to 
floor. A line of railway enters the shipbuilding yard, 
through a tunnel at the 
north-west corner, pass- 
ing the shops flan ing 
Church-street, and thence 
round by the sheds on 












the south side of the 
works. The latter em- 
brace five docks laid out 
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for the repairs and con- 
struction of ships of 
every kind. The dimen- 
sions of these docks are 
as follows :— 








No. Feet. Feet. 
40 wide 
g 45 wide 


Ft. in. 
18 3 dp. 
18 3dp. 
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3 425 long 75 wide 26 Odp. 








4 440 long 85 wide 22 3dp. 











5 375 long 85 wide 22 3dp. 
The docks numbered 3 





and 5 in the accompany- 





ing plan are covered with 
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specially arranged for the 
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~ which Messrs. Laird 
iat | Saale ave from first to last 


constructed about fifty, 
including gunboats. A 


OVER 


















WRU 
SN KAA 
SAMA 














gridiron for overhauling 
steamers has been con- 
structed outside the en- 
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docks, lifts the engines 
and boilers into the 
vessels under construc- 
tion while they are afloat. 

















As indicating the descrip- 
tion of work chiefly 


done at the Birken- 
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head Works, it may be 
stated that Messrs. Laird 
have built sixty paddle- 
wheel engines, twenty 
screw engines with jet 
condensers, ten engines 
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with surface condensers, 





thirty-two high-pressure 
engines, and thirty-three 
compound engines within 
the time they have occu- 
pied their present pre- 
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mises. Besides the shops 
and graving docks already 
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referred to, the works 
comprise saw mills, dry- 
ing stores, rigging lofts, 
paint shops, and work- 
men’s dining rooms. In 
the latter from 400 to 500 
men dine daily ; the 
works, however, employ 
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PLAN OF MESSRS. LAIRD’S WORKS. 


section of a particular floor has been allotted to it. The 
inspection of these docks and warehouses is part of the 
rogramme laid down for the members of the Iron and 
teel Institute, and can hardly fail to excite their interest. 


Tue BIRKENHEAD IRON AND SHIPBUILDING Works. 


The programme of the first day’s excursion of the 
Institute provides for a visit to the shipbuilding works of 
the Messrs. Laird Brothers at Birkenhead. These works 
have a most interesting history. They were begun in 
1824 by William, father of the late John Laird. The 
business, however, soon passed into the hands of the son, 
who, in 1829, built one of the first iron vessels attemp’ 
in England. It was a lighter of 60 tons, designed for the 
navigation of the Irish lakes and canals. In 1834 John 
Pm penton ot an iron paddle steamer for the naviga- 


tion of the Savannah river, one of the first of her kind | 


seen in American waters. In the same year he built for 
the City of Dublin Steam Packet Company an_ iron 
steamer of 300 tons, which, after thirty years of service in 
Ireland, was sold for the navigation of the African coast. 
Three years later Mr. Laird built, for service between 
London and Ramsgate, the Rainbow, iron steamer, which 
afterwards ran for many years between Havre an 
London, and was only broken up in 1869, after thirty-two 
years of service. Such cases as these—and they might 


easily be multiplied—surely indicate that shippers had 


d| for the inspection of the mem 


altogether close on 3000 
men and boys. In the 
accompanying plan, A shows the offices ; B, engineers’ 
fitting and erecting shops, viz :-—Ground floor, erecting 
shop and large engineering tools ; first floor, fitting shop 
and light engineering tools ; second floor, pattern and 
millwrights’ shop ; C, ground floor, boiler shop with 
travelling crane above, and smiths’ shop ; first floor, 
rigging loft and mould loft ; D, ground floor, furnaces 
and smiths’ shops ; first floor, joiners’ shops and mould 
loft ; second floor, model room and mould loft; E, 
armour-plate shop and engineering tools, and furnaces 
and tools for frame bending; F, shed for erecting 
boilers, with punching presses, drills, and tools for 
iron shipbuilding ; G, beam making and smiths’ shop ; 
H, plate - bending furnaces and smiths’ shop; I, 
angle iron and smiths’ shop ; K, steam drying stove, fire- 
| proof store room and po shop ; L, steam saw mill, 
with engine and boiler for driving ditto ; N, dining room 
| for men, 60ft. by 30ft., with reading rooms over of same 
| size ; M, ticket office, and entrance for workmen. 


Tue Merszy STEEL AND [RONWORKS. 


The works of the Mersey Steel and Iron Company, 
| situated in Caryl-street, Liverpool, are to be thrown open 
rs of the Institute. 
These works contain ten Bessemer converters, and can 
‘therefore claim to be the largest of their kind in the 


United Kingdom, except the works of the Barrow Hema: 
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i any, which contain sixteen. They are the pro- 
cnn limited liability company, of which Mr. G. H. 
Frorafall, of Larkfield, Toxteth Park, is chairman. For 
the last two years, however, the company have almost 
entirely aban oned the manufacture of steel rails, which 
they formerly produced in large quantities, and hence the 

ter part of their extensive mer plant will be 

‘ound inoperative. Without blast furnaces of their 
own, the Mersey Company are compelled to purchase all 
their crude iron, and re-melt it in cupolas, which pe 
them at a disadvantage in competition with most of their 
rivals, who have blast furnaces in such proximity to the 
Bessemer plant that the metal can be run into the con- 
verters direct. It is true that the re-heating of the metal 
does not represent a large item, as Mr. Holland has 

roved at the works of Brown, Bayley, and Dixon, where 
the consumption of coke per ton of pig iron melted in 
the cupolas has been reduced to 1 cwt. 1 qr. 7} Ib.; but 
if the difference should be no more than 4s, per 
ton, it is sufficient in these times to turn the 
scale. Although, however, the Bessemer department 
of the Mersey Works will be found largely inoperative, 
visitors will have an opportunity of seeing in other 
departments the manufacture of iron and _ steel 
forgings, and an excellent assortment of the ma- 
chinery employed in their construction. The Mer- 
sey Works, we may add, have a very interestin 
history. They pioneered a system of ordnance whic 
found great favour in itsday. They have been closely 
associated with the infancy and growth of armour-plates ; 
and they developed many years ago the manufacture of 
puddled steel by a process mc tno although commonly 


described as Clay’s, is really that of the German Riepe, | be 


who first applied it at Una in Westphalia. So far back 
as 1860 a steam hammer was made at the Mersey Works 
of which the piston rod, weighing 7 tons, was forged 
from puddled steel. For a time this steel was largely 
applied in shipbuilding, its cost being from £10 to £15 

r ton less than that of Shortridge, Howell, and Co.’s 
omogeneous metal, the only other steel extensively 
employed for the same purpose twenty years ago; but 
want of uniformity in the product Jed to the abandon- 
ment of the manufacture. 


PeMBERTON COLLIERY. 


One of the excursions arranged for Thursday, the 25th 
inst., is to the Pemberton Collieries of Messrs. Blundell, 
near Wigan. These fine pits can justly claim to take 
precedence of all others in the Lancashire coal-field in 
the perfection of their equipment, and in some respects 
they are ahead of all others in the kingdom. The 

rincipal colliery has two shafts, each 16ft. by 18ft. 
pie and 630 _— deep. The shafts are fitted with 
iron rail guides. The two heapsteads are constructed of 
wrought iron, which gives them a much more light and 
elegant appearance than appertains to the wooden 
structures commonly in use. There are two pairs of 
36in. winding engines in one engine-house, which also 
contains a conical drum 20ft. diameter. Ventilation is 
provided by a Guibal fan 46ft. diameter, with duplicate 
36in. engines. The upcast shaft is furnished with air- 
tight doors. There are several other notable mechanical 
features about the colliery, including an Archimedean 
screw for carrying to the elevators employed in raising the 
coals, and revolving screens for screening the slack. The 
its are kept clear of water by a 70in. direct-acting 

rnish pumping engine. The colliery is one of the 
largest as well as one of the most modern in the 
Lancashire coal-field—a field that enjoys the rare dis- 
tinction of having within recent years been developed 
more largely than any other, and of having in the year 
1878, notwithstanding the serious depression of trade 
that everywhere prevailed, produced more coal than it 


Tue Crewe Works. 


The Crewe Works of the London and North-Western 
Railway Company are to be open for inspection to the 
members of the Institute on Friday, the 26th, and so 
much importance is attached to this visit that no other 
alternative excursion has been deemed necessary. Few 
works are so intimately associated with the develop- 
ment of the steel trade as those of Crewe. Mr. Rams- 
bottom first, and Mr. Webb afterwards, have steadily 
advocated the use of that material, and have demon- 
strated its applicability alike for rails, for tires, for boilers, 
and for the working parts of locomotive engines. The 
first Bessemer steel rails laid down on a really practical 
scale were rolled at Crewe. There, also, the Siemens- 
Martin, or open hearth steel, was first produced on a com- 
mercial scale, and put toa practical test. Since the latter 
process was thus initiated, it has been more or less con- 
stantly carried on at Crewe, along with that bearing the 
name of Bessemer. In the steel-making department of 
the works there are now two Bessemer converters, and 
four Siemens furnaces for the production of open hearth 
steel. Two of the latter furnaces are built on raised plat- 
forms, havin aline of railway, on which the receiving ladle 
runs, thus allowing the molten steel to be turned into ingot 
moulds standing in a line on the floor level. The — 

it of the other furnaces is sunk below the floor leve 

he rail mill contains a train of three high rolls, driven 
by a Corliss engine, having a 40in. cylinder and 5ft. 
stroke. There are two sets of rolls in the train, the one 
for cogging, and the other for isihing. The cogging 
rolls are provided with rising and falling hydraulic tables. 
A 30ft. rail can be cogged and rolled off by this mill at 
one heat, so that the ingots only require to be once 
reheated. Amon _the auxiliary appliances prominent 
attention will be directed to a saw which has ‘boon used 
since 1865 for cutting Bessemer steel blooms. This saw 
was originally driven by a pair of locomotive cylinders, 
17in. by 24in., but as the engine ran more slowly than the 
saw a Brotherhood three-cylinder engine was applied, and 
this, working direct upon the saw shaft, ran at the same 
as the saw, which is "ft. diameter, ;';in. thick, and 


single cylindrical valve, rotating with the crank shaft, 
supplies steam to the three cylinders, and for meeting 
a high speed the engine shaft is carried in a lon 
bearing of phosphor bronze, having a central cavity filled 
with water to keep the bearings cool. The blooms to be 
cut are brought up to the saw by a travelling table 
carried on wheels and moved by a rack and pinion, with 
a double winch worked by two men. A stop block with 
a screw-retaining claw holds the bloom while it is being 
sawn. A steel ingot 10in. square has been cut through 
by this saw in twenty-five seconds with a steam pressure 
of 50lb. In the manufacture of steel forgings this 
description of saw is invaluable, allowing, as it does, of 
large ingots being cut accurately to a required size, so as 
to avoid waste or surplusage, while the cutting of the 
ingot at the first heat means an important saving of time 
and labour. 
_At the Crewe Works the Bessemer ingots are brought 
direct from the pits without cogging or hammering, and 
reduced in one heat from 10}in. square to the finished 
rail by seventeen passes through the rolls. The rails 
usually weigh 84 1b. per yard, and they are rolled in 30ft. 
lengths. The operation of rolling occupies about two 
minutes with the mill running at forty-six revolutions 
per minute. When the rails have left the finishing rolls, 
a series of revolving rolls in the floor oa them to the 
circular saw, which is 8ft. 6in. diameter. They are after- 
wards straightened by a horizontal press, and drilled for 
the fish plates at each end by double drilling machines. 
In addition to the machines named, the plant at Crewe 
embraces a rail-ending machine, and two planing 
machines for planing switch rails, with tables that can 
adjusted to any angle, so that the rails can be planed 
to any desired taper. Each of these machines is fitted 
with four tool-holders, thus enabling four rails to be 
planed at one time. The annual production of steel rails 
at the Crewe Works varies from 20,000 to 30,000 tons. 
The turning, fitting, and other shops at Crewe will each 
repay inspection, bearing as they all do the evidence of 
the high mechanical genius that has placed Mr. Rams- 
bottom and Mr. Webb in the front rank of locomotive 
engineers. 

xcursions have been arranged to the works of the 
Wigan Coal and Iron Company, to the Warrington 
Works, and to the extensive printing and stationery 
works at Newton ; but there is less about these establish- 
ments calculated to interest the engineer and metallur 
gist than about those of which we have already spoken, 
although each probably will present some features worthy 
of note. It is a fortunate coincidence that the Gallia, 
the City of Berlin, and the Germanic will each be in port 
and open to inspection during the Liverpool meeting-- 
these being severally the finest vessels in their respective 
lines. Nor are the engineering works and foundries of 
Liverpool without considerable claims to notice, parti- 
cularly the Canada Works of Messrs. Brassey, and the 
extensive foundry of Messrs. Forrester and Co., both of 
which we believe will be open for inspection. 
Of the position attained by the Iron and Steel Insti- 
tute, as of the scientific pabulum that it has now for 
upwards of ten years furnished to the world, it is scarcely 
necessary to speak. 
the striking changes that have come over the great indus- 
tries which it represents, and the improvements that are 
constantly being introduced in the various processes of 
metallurgy. The programme of papers for the ensuing 
meeting is sufficiently varied, and it will be surprising in- 
deed if it fails to maintain the high character of the 
Institute. The papers announced on the absorbing ques- 
tion of the elimination of poammerse will probably 
command the lion’s share of attention. The silence 
maintained since the May meeting of the Institute relative 
to the Thomas-Gilchrist process of dephosphorisation 
may be accepted as conclusive proof that all the diffi- 
culties in the way of expelling the baneful element have 
not been entirely overcome. Nor could it well be 
otherwise, seeing how hard was the problem presented for 
solution. But one by one, we believe, these difficulties 
are yielding to theenergy and page 94 of the patentees 
and of Mr. Richards, who will no doubt , wwe the pre- 
vailing desire to know the results of their labours during 
the last four months. All the leading metallurgists of 
Europe have high hopes of the process, and so also, we 
believe, has Mr. Holley, one of the most capable steel 
manufacturers on the other side of the Atlantic, who has 
carefully investigated it during the present summer at 
the Eston Works. 








THE CYCLOSCOPE. 

Tue very remarkable apparatus which we are about to describe 
was invented by Professors McLeod and Clarke, of the Royal 
Indian Engineering College. It is designed for measuring the 
velocity of revolution of any kind of machine whatever, and 
allows the absolute speed of the mechanism in motion to be 
determined at the very moment of observation, and that too with 
an accuracy that has been hitherto unknown. In order to make 
the description of the apparatus easier understood, we will state, 
in a few words, some of the phenomena upon which it is based. 
Every one knows, or has observed, that if any series of objects 
whatever are revolving or moving with a certain velocity the eye 
loses the faculty of distinguishing their outlines; and this is 
owing to the persistence of impressions upon the retina. Upon 
this physiological pheomenon are based the ‘‘ phenakisticope ” 
and other similar toys. Now, then, let us suppose that a certain 
number of points (Fig. 1, a) are examined in a mirror fastened to 
one of the prongs of a tuning fork, When the latter is set in 
vibration, these points, by reason of the phenomenon above 
mentioned, will appear to us like so many lines (Fig. 1. 6). Now 
let us place these points (which we will suppose to be equidistant) 
on the diameter of a cylinder, and let us cause the latter to 
revolve with a uniform motion. If we arrange our tuning fork 
so that the vibrations will occur in a direction parallel to the 
cylinder’s axis of revolution, the points will then ap to us in 
the form of a sinuous line—Fig. 2, a—or wave, and the height 
of this wave will nage mine A depend upon the amplitude of the 
vibrations, while its length will a velocity with 
which the cylinder revolves. It will be readily understood that 
if a certain relation exists between the period of the tuning fork 
and the sj of the cylinder, the wave will appear stationary. 
Nothing is easier than to determine the conditions which are 
necessary for the formation of a stationary wave. In fact, if, for 





is fixed on a steel —_ 6in. diameter, with two bearings 
each 12in, long, coupled direct to the engine shaft. A 
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Both are abundantly manifest in | * 


by each of them in traversing a space equal to the distance which 
separates them, is equivalent to the duration of one complete 
vibration of the tuning fork, a stationary line will appear 
—Fig. 2, a. If, on the other an the time es by each 

int to pass over a space equal to two interv: again equiva- 
Tent to the duration of one complete vibration, the wave traced 
by the image of each point will meet the adjacent point ; and, as 
each point will trace a wave of its own in space, these waves will 
be superposed and form a double one—Fig. 3, a. Each of these 
waves may, through a change of length, vary as to itsform. In 
fact, if we apply to the tuning fork the same reasoning that we 
have applied to the points, that is to say, if we suppose the 
duration of the vibrations is changed in some manner, waves 
like those represented in Fig. 2, b, and Fig. 3, 6, might appear. 
eoretically we might obtain for each wave an infinite number 
of waves of like order. 
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Now let us see how this phenomenon can benefit us in esti- 
mating, for example, the speed of a revolving cylinder. For this, 
let us suppose that our points are 100 in number, and that they 
are placed at equal intervals. Let us take a tuning fork making 
60 complete vibrations per second; then let us examine our 
points, and let us, moreover, suppose that a stationary wave 
—similar to that represented at Fig. 2—appears to us ; then it is 
very evident that 60 points per second —or 3600 per minute—will 
pass before the mirror. But for one turn of the cylinder 100 
points will have to pass before the mirror, so the velocity of the 
cylinder is then equal to *899=36 revolutions per minute. The 
least change in the speed of the cylinder will give an apparent 
tory motion to the wave; and, if the velocity is too great, 
the wave will move in the same direction as the points, but if too 
little it will move in the opposite direction. is very simple 
experiment is the fundamental base of the ‘‘ Cycloscope,” which 
it now remains for us to describe. 





If upon the cylinder we had but one series of notes a single 


rate of speed might produce the wave that we shbuld have chosen 
to determine its velocity ; but if we place a series of dotted rings 
side by side, the number of points varying in each, it is very 
evident that in order to obtain the same wave on examining the 
points of one of these rings, it would be necessary to give the 
cylinder different rates of speed. Nevertheless, it would be prac- 
tically next to impossible to place such a series of dotted rings 
upon a cylinder. Fig. 4 shows the ingenious means employed by 
the inventors to overcome this difficulty. Upon a sheet of paper 
are traced a series of lines all a to a point, o, and 
ing through equidistant points mar off on the line, ab 
(these lines are usually white on a blue ground); this done, a 
parallelogram, c def, is cut out equal to the superficial area of 
the cylinder and glued upon the latter. The distance from the 
point, 0, to the line, a b, as well as the number of points between 
cand e, are determined by a very simple calculation. If we now 
examine these lines, not as before in a mirror, but through a slit 
cut in a thin sheet of metal or cardboard, all the above-mentioned 
phenomena will exhibit themselves exactly in the same manner ; 
and moreover, from a single inspection of Fig. 4 it will be readily 
seen that these lines act the part of an infinite series of 
equidistant Pay and that consequently we shall be able to 
determine all the velocities that are possible between the 
extreme ones determined by ec anddf, These lines possess 
another important property : if we trace lines parallel to e ¢ they 
will cut the oblique ones at a great number of points propor- 
tional to their distance from the line,ec. If, for example, the 
side ¢ c, is equivalent to 60 revolutions of the cylinder, and the 
side, d f, to 20, the line which divides e f and c d into two equal 
parts will mark the position that must be occupied by the slit 
through which it will be necessary to examine the lines in order 
to obtain the stationary wave when the cylinder is revolving at a 
velocity of 40 revolutions per second. The wave generally 
adopted is the one of the second order—Fig. 3, a—as being the 
easiest to recognise. e 
Fig. 5 represents the cycloscope as it is now constructed. At B 
we see the cylinder with its paper covering. The wheel, R, 
serves to put it in communication with the machine whose rotary 





example, the velocity of the points 1s such that the time taken 
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vibrating lance, which performs the functions of ates ént, 
and to which is fastened a small plate of zinc, in which there is 
a slit about equal in width to the breadth of the lines traced 
upon the cylinder. The lance vibrates 60 times per second. 
The small toothed wheel, E, and the wheel, D, being situated 


upon the same axis with the box, A, the latter can, by simply 
turning the wheel, D, to the right or left, be moved to an 
position in front of the cylinder. At S is an opening throug 


which the lines are examined ; it contains a lens for the purpose 
of magnifying the images. When the apparatus is to be operated 
the plate is caused to vibrate by means of a small bellows, the 
tube of which is seen at C C'. The box, A, carries an index by 
means of which the speed is read upon a graduated scale. 
Supposing that the one is revolving and that we wish to 
learn its speed, we place the eye at S, and with the right hand 
turn the wheel, D, until we meet with the stationary wave 
which has served to determine the divisions ; the index, O, will 
then — to the figure that indicates the speed. The graduated 
scale has also been arranged by Professor McLeod so that the 
speed can be read off without removing the eye from S. 

By means of the cycloscope we can ascertain the minutest 
variations in velocity, and learn thereby that the most perfect 
machines, no matter how well ted they may be, are 
constantly subject to variations. The services that such an 
gees may render are numberiess, and, as Sir William 

omson has well said, Professor McLeod has here given us a 
more sensitive and more perfect measurer of time than that 
which we possess in the best made chronometer.—La Nature. 
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1828. Preventive OverFiow of Rivers, &c., A. Goodwin, Great Guild- 
ford-street, Southwark.—8th May, 1879. 

= — Drops, &c., J. Greenwood, Bacup, Lancaster.—5th 
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A communication from A. Liversidge, Sydney, New South Wales.—4th 
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London.—A communication from 8, W. Francis, Newport, Rhode 
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35338. SUBMARINE TeLecrapn Cases, W. C. Johnson and 8. E. Phillips, 
Victoria Works, Victoria-road, Charlton.—8th September, 1876. 

3534. Lysucators, W. C. Johnson and 8. E, Phillips, Victoria Works, 
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3579. BurLpine Marertats, T. Hyatt, Gloucester-gardens, Hyde Park, 
London.—12th September, 1876. 

3602. Decanters, &c., J. Vernon, Newton Stewart, Wigton, Scotland.— 
14th September, 1876. 

3560. Reaprna and Mowixe Macuines, A. C. Bamlett, Thirsk.—11th 
September, 1876. 

3561. Pumeinc Apparatus, J. Hastie, Greenock, Renfrew, N.B.—11th 
September, 1876. 
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2761. Ice, B. Hunt, Serle street, Lincoln’s-inn, London.—18th September, 
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1776. Rotary Enornes, E. Hall, Boston. 

1777. Fevt, H. J. Haddan, Strand, London.—A communication from F. 
Bouhon. 

1784. Locks, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from C. W. Ade and J. A. 8. Biernatzki—6th May, 1879. 

1816. Curtine, &c., Macuixe, W. Crosland, Newton Heath, Lancashire.— 
7th May, 1879. 
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street, Southwark. 

1832. Gas and Lamp Burners, H. D. Fellowes, Bayswater. 
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1848. Setr-actine Dampers, E. Poindron, Paris.—9th May, 1879. 
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side, London. 

1867. Frames of Wixpows, &c., A.C. Henderson, Southampton-buildings, 
London.—A communication from L. V. Hennin. 

1868. Roorrse and other TiLes, H. E. Newton, Chancery-lane, London.— 
A communication from P. Rosar. 

1871. Burron, Stups, &c., E. G. Brewer, Chancery-lane, London.—A 
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Gadsby, Rainhill. 
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_, London.—A communication from P. Schtitzenberger and L. 
Naudin, Paris, France.—l4th August, 1879. 
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3300. Woven Fasrics, D. Scott, York-street, Manchester, and J. Edelston, 
Preston.—15th August, 1879. 

3304. TRansmittine and Cuanoine the Direcriox of Motion, W. R. Lake, 
Southam pton-buildings, mdon.—A communication from T. von 
Noszlopy and A. Voyta, Papa, Hv % 
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3339. CatcuLatine, H. J. Haddan, Strand, Westminster.—A communica- 
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3345. CARTRIDGFs for BLasTING, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from T. N. Heidemann, Cologne-on-the-Rhine, 
Germany. 

$347. Street, &c., Lamps and Borers, G. Bray, Leeds. 

3351. CarRiaGE and BicycLe WHEELs, D. Campbell, Wolverh t 
19th August, 1879. a 

3353. Saips’ Bertus, J. L. Morice, Liverpool. 

3355. ELecrropes, W. Morgan-Brown, Southampton-buildings, London.— 
A communication from P. A. Parlier, Rue Laffitte, Paris, 

3357. Looms, T. E. Wilson, Lille, France. 

3359. BLeacninc Raw Jute, &c., J, H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from A. Girardoni, Vienna. 

3361. OsTatsinc Motive Power, G. E. Vaughan, Chancery-lane, London. 
—A communication E. Roman and N. Louchet, Paris. c 

$365. Kneapine Dovucn, W. R. Lake, Southampton-buildings, London.— 
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Complete Specifications, 
3647. Mat Baas, A. M. Clark, Chancery-lane, London.—A communica- 


tion from T. A. C. Bried, Newark, Esse: id iemm, 
York, U.S.—3rd September, 1879." seinen = 
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8651, Presenvina Megat, é&c., G, E, Vaughan, Chancery-lane, London,— 





tion from L. A. Lion.—l0th May, 1879. 

1873. Perrotecm Lamps, F. W. Wessel, Berlin. 

1874. Pressino Piates of Trx, &c., W. R. Humby aud H. Rose, Albany- 
street, Regent’s Park, London. 

1880. TRANSMITTING Motion to Encore Suarts, E. J, Béstme, Brussels. 

1882. Lire-savinc AppLiances, C. O. Weeks, Spring-road, Sholing, South- 
ampton. 

1890. _ Breap, P. J. Kolvenbach, Cologne, Germany.—12th 
May, 1879 


1897. SUBSTITUTE for Leatuer, M. Bird, Rhodeswell-road, Limehouse, 
London. 

1898. Macatnes for Turninc Over Leaves, K. Trobach and F. Rosenz- 
weig, Berlin. 


1899. Steam Sreermve Apparatus, G. Donkin and B. G. Nichol, St. 
Andrew’s-street, Newcastle-upon-Tyne. 

1901. Lamps for Burstnc Mrverat Oits, J. Thomas, Holloway, London 

1902. Ficrerine Biock, C. Heisch, Mark-lane, London. 

1904. Meratiic Hanpies for Sap-trons, &c., V. H. Jones, Coventry, 
Warwickshire. 

1905. Wrovcut Inox» Pots for Me.tinc Sitver, &c, J. T. Andrews, 
Handsworth, Staffordshire. 





$345. Cartripces for Buastino, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from T. N. Heidemann.—19th August, 


1879. 

8377. Boxes, G. Baker and J. C, W. Stanley, Featherstone-street, London, 
2lst August, 1879. 

3417. Looms, G. Burslem, Stockport. 

$425. SIGNALLING, &c., G. Pitt, Sutton.— A communication from Messrs, 
Mangan and L. 8. Lemonnier aud Co.—25th August, 1879. 

$547. Mart Baos, A. M. Clark, Chancery-lane, London.—A communica. 
tion from T. A. Dennis and C. Bried.—3rd September, 1879. 

8551. Packrne and Preserving Meat, G. E, Vaughan, Chancery-lane, 
London,—A communication from A, Liversidge. —dth September, 1879, 
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Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


36. Rartway Brakes, A, M. Sullivan,-—Dated 3rd January, 1879.—( Void.) 
2d. 


ol, 

This relates to improvements on patent No. 4306, dated 26th October, 
1878. In connection with a pulley wheel is placed a worm wheel or 
tooth wheel. Close to this wheel is placed horizontally a metal rod, 
bar, or tube (called the motion rod), extending from end to end, or nearly 
from end to end of the truck, bps or or carriage. On the pe-tion of the 
motion rod which immediately adjoins the worm wheel is placed a screw 
thread or worm calculated to work into and turn the wheel when the 
motion rod is made to revolve. The motion rod is allowed to revolve, 
yet is kept in its proper place and horizontal position by cheeks, loops, 
or other suitable means. 

247. Inonw Fencixe, R. S. Moncaster.—Dated 21st January, 1879. —(Not 
proceeded with.) 2d. 

This relates to impruvements on patent No. 477, dated 5th February, 
1878, and consists in employing a small plate recessed to receive the 
horizontal bar instead of a wedge, which is liable to slip away. 

249. Seraratinc Mertats, Precious Stoves, &c., rrom EARTH AND 
STONES, AND WASHING THE SAME, J. C. Mewburn.—Dated 2lat January, 
1879.—(A communication.) 10d. 

This consists in part of a hollow cone having the wide end upwards, 
and made to oscillate in bearings. Within the cone is a revolving shaft 
which carries radial arms or agitators. Earth or soil is thrown into the 
cone, and by means of pumps or otherwise water is supplied to moisten 
the earth or soil while being sifted in the cone. The metals or precious 
stones being the heaviest substances make their vo to the bottom or 
neck of the cone, and they are from thence admitted by a cock or valve 
into a drawer below. Revolving with the shaft, but quite below the 
cone, is a tray, and by opening a door in the side of the cone small stones 
fall into the tray, and those which are of value are selected as the tray 
goes round. 

250. Factitious Mitistones, &c., @. A. Buchholz.—Dated 2st January, 
1879. 6d. 

The stones are moulded in a plastic material cunsisting of porcelain 
clay, into which is kneaded small seeds or grain, or pieces of wood or 
pasteboard, or other combustible material which may be cut into the 
required size and rounded by a pearl barley mill, thus ensuring an even 
distribution through the mass of small portions of carbonaceous matter. 
With this composition the back of the stone is moulded, the eye being 
formed with an internal flange to fix the runver to the spindle, and upon 
this back, when inverted, is built up the grinding surface. This surface 
is formed in segments built up separately, commencing with a vertical 
side, which consists of thin layers of the plastic material, and interposed 
pieces of pasteboard pierced with rows of holes, which the next layer of 
plastic material fill up, so connecting the layers of plastic material 
together. When the sections are built up be are placed in position, 
and the whole fired in a potter's oven, thereby burning out all the 
carbonaceous matter, so that as the stone wears fresh channels therein 
will be exposed and form new cutting edges, thus avoiding the necessity 
of dressing the stones. i 
251. Fitter Presses, H. BE. Newton.—Dated 21st January, 1879.—(A com- 

munication.) 6d. 

This relates to improvements on patent No. 1958, dated 15th May, 1878, 
and consists in the use of the same filter plates of wood, cut transversely 
to the grain and presenting open pores to the liquid to be filtered. Four 

ahem and three rectangular frames inte: stween them are 
ted with a centre chamber to receive the crude liquor to be filtered, 





1906. Maneves, C. Reese, Baltimore, U.S. such p 
1915. ConstTRUCTING REFRIGERATING Rooms, W. R. Lake, Southampton 
buildings, London.—A communication from G. H. Hammond.—13th 
May, 1879. 


1921. PorTaBLe Horserakes, W. H. Sleep, Crofthole, Sheviock. 

1929. Constructine Topacco Twist Rois, R. Wood, s. 

1941. TREATING Racs and Waste Fasrics, &c., C. W. Smith, Birmingham. 
—l4th May, 1879. 

1950. Copper Tunes, J. Gibbins, Birmingham. 

1951. Lapres’ Dress-HoLpeRs, J. Caulkin, Handsworth, Staffordshire.— 
15th May, 1879. 

1972. Lamps, J. L. English, Epping, Essex.—16th May, 1879. 

2003. AERATED WaTeERs, M. Morris, Swinton.—20th May, 1879. 

2024. Finisninc Horse-nais, J. A., Huggett, Ferndale-road, Clapham, 
Surrey. 

2029. Parer-paG Macutnes, H. J. Haddan, Strand, London.—A commu- 
nication from E. Stanley.—2lst May, 1879. 

2071. Feepinc THrasninc Macutves, F. Smith, Melbourne, Cambridge. 
—23rd May, 1879. 

2081. Packine for Jornts of Sream Cytrxpers, T. Callender and A. Cal- 
lender, Leith, N.B., and A. B, Herbert, Edinburgh.—26th Mey, 1879. 
2121. Automatic Ciutcu, C. J. B. Ward, Rood-lane, London.—2s8th May, 

1879. 

2213. Corsets, B. J. B. Mills, Southampton-buildings, London.—A com- 
munication from L. M. Chipley, M. D. Chipley, and A. Frank.—4th 
June, 1879. 

2229. AERIAL Navication, E. A. Pearse, Downend, near Bristol.—5th 
June, 1879. 

2280. PropeLLING Vessexs, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. L. Nevers.—9th June, 3879. 

2459. Dressinc Corn and Szeps, W. C. Owston, Beverley, Yorkshire,— 
20th June, 1879. 

2738. Fiovur, &c., Puriryinc Macuines, W. Comerford and J. Comerford, 
Rathdrum.—ith July, 1879. 

2986. Securtne Panes of Grass, J. H. Osborne, Plymouth. 

2989. Earnrivos, &c., J. P. Hunt, Birmingham. 

2997. Permanent Way of Tramways, H. H. de W. Gray, Camberwell.— 
—22rd July, 1879. 

3042. MecHANICAL SToKeERs, J. Hodgkinson, Bolton-le-Moors.—25th July, 
1879. 

3092. Macuines for Puncuine, &c., Cueques, &c., A. Shirlaw, Birming- 
ham.—30th July, 1879. 

3126. Vatves, F. T. Smith, Lower Grange, Cardiff.—lst August, 1879. 
178. Hames, C. Kesseler, Mohrenstrasse, Berlin.—A communication 
from F. Martens, J. Dehmlow, and G. Mollhusen.—7th August, 1879. 

3187. SELF-actING TeMPLEs for Looms, W. Chetham, Salford. —8th August, 
187 


79. 
3227. MouLpine Macutnes, F, Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from G. Sebold and F. Neff.—llth August, 1879. 
$230. TrEaTING DeXTRINE-MALTOSE, &c., SussTances, A. L, Bruce, G. 
Stenhouse, wan and A. Haddan, Edinburgh, N.B.—12¢h 
August, 18 


79. 
$264. Piate Nai1s, &c., J. Leech, North Biddick, Durham.—13th August, 
1879. 
3295. Prerakinc Horse and Cattie Foop, J. Y. Betts, Coventry.—l5th 
August, 1879. 
3310. Exrincreuns, A. M. Grainger, Water-street, Liverpool.—1l6th 
August, 187? 





and on either side with a clarifying chamber. Against the outer side of 
the external plates are plates of iron ved on their opposite surfaces, the 
grooves leading to a common channel for discharging the filtered liquid. A 
group of chambers so arranged is placed on the outer side of cach grooved 
late, and this is repeated until a sufficient length of press is obtained. 
Through the metal grooved plates and through the filter plates, and 
through internal lugs on the frames, two holes of equal diameter are 
formed, which when brought into coincid constitute two continuous 
passages from end to end of the press, and are connected respectively, 
the one with the centre chambers (by lateral ducts) and the other with 
the clarifying chambers, both chambers being ted with a force 
pump. 
252. Te.t-Tace ror Watcamen, &c., M. D. Johnson.—Dated 21st January, 
1879.—(Not proceeded with.) 2d. 

A ring of india-rubber is fitted to the dial, which is covered by a disc 
of paper, and the hands of the clock can be pushed inwards, so as to cause 
pointers thereon to puncture the paper. 

253. Reoisterinc PLatrorM Fox Veutcies, &c., W. Miller.—Dated 21st 
January, 1879.—( Not proceeded with.) 2d. 

The sietiorm, upon which the weight of a person entering or leaving 
the vehicle is forced to bear, is suspended so as when dep to actuate 
a registering mechanism. 

254 Macuinery ror SPINNING AND Dovus.ina, J. and H. Cocker.—Dated 
2st January, 1879.— (Not proceeded with.) s 

To the screw forming part of the ordinary copping motion is attached 
a toothed pulley, which by a chain gives motion to a shaft as a 
worm which gears with a wheel fixed to the same shaft as a cylindrical or 
conical scroll. To the scroll is fixed one end of a chain whose other 
end is connected to the winding chain of the quadrant forming part of 
the mule twiner. By this means, as the scroll revolves, it tightens the 
winding chain when the curriage is nearly in, thereby causing the 
spindles to revolve quicker at that point, and tighten the yarn and prevent 
snarls. 

255. Manuracrure or Beer, &c., W. L. Wise.—Dated 21st January, 1879. 
—(A communication.) 4d. 

The primary operations are analogous to those of ordinary beer brew- 
ing, with the difference that with a view to ulterior evaporation the 
same wort is u for two mashings, and only one half the amount of 
water employed. A larger quantit of hops than usual is added, and as 
soon as the wort, after being run into the coolers, is cooled down, it is 
filtered through flannel and conveyed to a vacuum evaporating 
where it is concentrated by evaporation ata temperature not ex 
50 deg. Cent., the condensed water being coll by a d ’ 
256. Cuains ror Suspension Brivegs, &c., Sir W. G. Armstrong.—Dated 

2lst January, 1879. 

The bar for each link is rolled from steel or iron in a continuous circle, 
in a manner similar to the formation of continuous wheel tyres, and the 
circle is then flattened so as to bring it into the form of a link, with its 
el to each other and its ends rounded to correspond on the 
inner surface with the diameter of the connecting pin or bolt. The links 
are brought to the exact —- uired by stretching them by hydraulic 
power to a standard gauge length. : 

257. Manuracture or Rerracrory BrIcKs AND FuRNACE Lintnas, 8. G. 


—. January, 1879. 
In order to make 
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bricks suitable for use in iron and steel furnaces 
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ce calcareous basic , lime containing a 
— ws ia dane Oo ee less than 5 per cent. of silica and a 
large amow ith liquid tar, #0 a to form a plastic substance, which is 
at an intense and prolonged heat. i 
Q58. APPARATUS FOR Hoistinc, LOWERING, AND DIsENGAGING SuIPs' 
Boats, J. H. Barry.—Dated 22nd genwery 1879. 6d. 
The davits are placed inside the ship's rail, one forming a standard and 
h ither moving davits, moved in and out on a pin about a foot above 
jad oy The standards, moving davits, and the boat's chocks are made 
to fit the bottom of the boats, and nearly the same shape. To the lower 
t of the moving davits is fitted a short arm with a screw to secure the 
1 vit at an angle, or when in or out, and working in a slide. Attached 
to the same pin on which the davits work are c ocks with short arms 
to the jathe shape of the boat's bottom, and to the lower part is attached 
lip hook and ring. The boat's lastings are also fast to these chocks, 
a slip hook sleasing the hooks the boats swing to their tackles and draw 
the davits with them. The lowering is effected by similar arrangoments 
to those described in patent No, 3632, dated 14th .» 1878. 
LAMP OR OTHER APPARATUS FOR SHADING THE ELECTRIC AND OTHER 
Trans, &c., 7. W. Grieve.—Dated 22nd January, 1879. Od. 

A frame carrying a number of coloured glasses is arranged so that any 
one of the glasses may be raised or lowered, and thereby enclose or shade 
an electric or other light. 

260. ADVERTISING, re] A, Tesorieri.—Dated 22nd January, 1879.—(Not 
nroceeded with.) 2d. 
isements are arranged on panels, plates, or endless cloths, 
Bt parece that they can be slid in and out of sight, or rapidly 
dnrolled and rolled up, 80 as to bring them successively to view. 
261. Brxpina Boot AND SHOE Epoes, &c., D. Hollin and Z. Anderson.— 
‘Dated 22nd January, 1879. (Not proceeded with.) 2d. 

The top band is cut to the desired width, and one outer edge stitched 
to the lining. It is then turned over the top of the lining to form a 
bead. The outside quarter may be either raw edged or turned in; then 
the whole is stitched through at the top, forming an economic top band 
and facing. : 
962. FastENING PAPER AND OTHER Leaves In Covers, &., 8. P. Child.— 

‘Dated 22nd January, 1879.—(Not with.) 2d. 

A flat metallic piece is placed inside the back of a cover, and to it is 
fasteued two or more metallic loops or = The leaves are pierced and 
placed over the eyes, and a pin then inserted through the eyes, thus 
securing the leaves in place. 

263. APPARATUS FOR THE BoBBINS OF Sewino Macuines, W. M. Manlove. 
—_ Dated 22nd January, 1879.—(Not proceeded with.) 2d. 

Astand for the bobbin is formed with a plate at the bottom, ha’ a 

in projecting vertically upwards to receive the bobbin, and at one side 
Thereof is an Pn of rod, passing above the head of the bobbin, and then 
bent at right angles so that its end projects above the centre thereof, 
where an eye is formed to serve asa ide for the thread. A cap fits 
over the pin and holds the bobbin steady, and also prevents the thread 
catching against any irregularity on the edge of the bobbin, and gives an 
even and regular tension to the thread. 

264. Cor Wixpinc Macuivery, W. W. Urquhart, J. Lindsay, and R. 
Allen.—Dated 22nd January, 1879, 8d. 

In one arrangement there are two rows of vertical winding spindles, 
one ulong por 4 side of the machine. The cops are wound with their 
conical ends downward, and the spindles are short and have no move- 
ment in the direction of their length, either when winding or when the 
cops are being removed. The ordinary conical forming — are used to 
give the required firmness to the cop, which is lated by d 
pressure applied to the cops, which rise upwards from the cups as they 
are gradually formed by the —— Each cup is carried by trunnions, 
as ina universal joint, so as to adjust itself in a manner to be pressed 
equally on by the cop on all sides, and the part carrying the cup is 
movable by a handle to lift the cup a short distance when required. Each 
row of spindles is over a horizontal driving shaft carrying bevel wheels 
gearing with pinions loose on the lower ends of the spindles, but which, 
when winding, drive the spindles through a friction clutch. One part of 
the clutch is fixed to the pinion, and the other to a tubular piece capable 
of moving on the spindle, but engaging with it by a pin an val campers and 
formed with collars between which a pin on a lever acts to or lower 
the clutch. The engaging parts of the clutch may consist either of 
renewable steel pins or plates, fixed to the two parts of the coupling so as 
to project past each other when the parts are together. Each spindle 
projects only a short distance into the conical cup, and its end is tapered 
where the yarn is wound upon it, and as the cop grows the upper part of 
the cop gradually leaves the spindle, and when the desired length of cop 
is formed the epindle end projects only into the conical end of it, and the 
cop can be ly removed. 

265. Warer-cLosets, &c., J. Shanks.—Dated 22nd January, 1879. 6d. 

The interior part of the pan is made of delf, the inner surface of which 
is glazed and the outside rough, and such part is placed in « cast iron 
shell, In water-closets having the supply apparatus below the seat, a 
float valve is used, and the outlet is closed by a flexible disc stretched 
across a cavity to which the water has access by a small hole, whilst a 
second hole is controlled by a small valve worked by the float. On the 
float valve opening the pressure on the disc is relieved, so that it rises off 
the outlet, but on the valve closing the water slowly fills the cavity again, 
and makes the disc gradually close the main outlet. 

266. Garr on Apparatus For Lanpino Fisu, W. Baker.—Dated 22nd 
January, 1879. 

A pair of stecl jaws are hinged together at their inner end, and each 
provided with, at this end,a strong spring tending to force the jaws 
together. Two levers jointed together are between the jaws, one 
end of each being hinged to one of the jaws, so as when opened out to 
form a stretcher. The inner surface of each jaw is provided with teeth 
and the jaws being distended by the stretcher, the apparatus is placed 
over the fish to be ed, and the fish coming in contact with the 
stretcher forces it back, when the springs force 7 together and the 
teeth into the fish, which can then be landed, ie whole is fitted to a 
suitable handle. ° 
267. Lessenino THe Errects or CoLiision 1x Saips AND VessEts, &. J. 

Robertson.— Dated 22nd January, 1879. 2d. 

This consists in the construction and application to the top sides of 
steamships and other vessels of steel or iron wire belting for strengthen- 
ing the said vessels against the effects of collision. 

268. Braces ror Trousers, W. Harvie.—Dated 22nd January, 1879. 4d. 

The braces are made separate, and the ends to be attached to the back 
buttons are crossed and pivotted together, so as to adjust themselves to 
the distance between the buttons. 


269. Separation or METALS FROM METALLIC Ones BY TREATMENT WITH 
Actp, Bring, &c., F. M. Lyte.—Dated 22nd January, 1879. ‘ 

This consists of an arrangement of attacking vats in which the ore is 
treated with the acid, so as to be able to decant the liquids from one vat 
to any other, the order of the decantations, the withdrawal of saturated 
liquors, and the additions of fresh acid being so arranged that each time 
a batch of saturated zinc or zinc and copper chlorides are withdrawn from 
4 end of the series a fresh batch of acid can be added at the other 
en 


270. Sprincs ror Door-cLosers, BLIND-PULLIES, Braces, &c., @. G, 
Bussey.— Dated 22nd January, 1879. 2d. 

The spring is spiral and has the coils set well apart. Through the 
inside of these coils pass two straps, bands, webs, or cords, one end of 
each eal fastened to the last coil of the spring at each end, and the 
straps ed in opposite directions, 


271, Maworactons or Iron, W. 7. Lewis.—Dated 22nd January, 1879. 


The object of this invention is chiefly to eliminate phosphorus from 
, either as ore or pig iron, andis effected by the agency or chemical 
action of sulphuret of carbon and chloride of sulphur. 
272. Automatic Eco-norters, F. Wirth.—Dated 22nd January, 1879.—(A 
communication.) (Not proceeded with.) 2d. 
A hollow column contains a float, which with a rod attached to it can 
play up and down the column, At the foot of the column isa tap to 
te the flow of water passing into the vessel in which the eggs are 
boiled. The column has two arms, one carrying a pivot near its extremity 
and the other two pivots. A cord wheel is on the first pivot, and 
on one of the others is a drum with a t ed catch wheel, and on the 
other pivot isa catch lever. A cord passes over the wheel and is wound 
round the drum. One end of the cord carries a basket to receive the 
eggs, and the other a balance weight res‘ on a slide supported by the 
catch lever, until the same is released by the float fi in the column, 
and eating upon the lever, when the weight raises the basket from the 





278. Facuiratixa THE WITHDRAWAL OF DRY Goops PROM CANISTERS, 
7 -, A. foun ae. W, Thompson.—Dated 22nd January, 1879.—(Not 
An opening is made in the lower part of the canister and across it 
moves a sliding tray or drawer. 
274, AxuE-Box BeaRinos, H. B. Newlon.—Dated 22nd January, 1878.—(A 
communication.) 6d. 
In order to enable the bearing surface to accommodate itself to the 
motions of the journals of railway axles when over curves or 
ities in railroad tracks, tas endl or bonny bind 
p Any tapering ends, its largest width fi el within the sides 
ousing, thus allowing for a lateral s of the saddle. In the 
back &@ cup-shaped socket is countersunk to receive a 
ring fitted so as to work easily therein, and its flat 


side bears against the if thi —— is also thicker in 
the centre at the point where apivat hors attached than at the aides, it 





being bevelled at its under side in each direction in slightly curved lines 
so as te allow the saddle to rock freely on the socket ring. 


275. Distitisa Farry Bopres, 4. V. Newton.—Dated 22nd January, 
1879.—(A communication.) 6d. 

Av cylinder terminating in coned ends is set up at an elevation 
and is furnished with a coiled = to receive steam. e oil or other 
pw matter is pee in the mee. and heated by the coil being 
agitated by air forced into the liquid. At its upper end the cylinder is 
connected by a bent pipe to a condenser, upon entering which the pipe 
is formed into a worm, and the vapour constituting the first distillate of 
the oil is condensed in the coil and runs into a suitable receptacle. 
part not distilled is run off by a Pipe, attached above the bottom of the 
cylinder (where a discharge cock for residual matters is fitted) into a 
jacketted closed vessel with a coiled pipe to receive steam. To increase 
the heating surface the latter vessel is formed with a cylindrical pro- 
gee also jacketted, and extending upwards about two-thirds the 

eight of the vessel, and on top is a shallow vessel, which with the jacket 
completes the closing. The steam through the coil and then into 
a jacket, from whence it passes to the shallow vessel on top. The oil in 
the lower vessel is thus heated by heat applied both externally and 
internally, thus causing a rapid distillation. 
2°76. Srrincs ror Gtioves, Boots, &c., G. Blackwell. — Dated 22nd 
January, 1879.—{ Not ceded with.) 2d. 

The spring is formed of two pieces of curved steel, each with a head or 
extended portion at the top. One acrank-formed arm at the 
head, upon which is a stud, and in a part at about the 
same position are holes to receive the stud. e two parts are combined 
by a rivet through the heads. 

277. Evecrric Licutina, 8. Cohné.—Dated 22nd January, 1879. 4d. 

This consists in making or forming a candle of ultramarine, which may 
be used in its pure state or mixed with carbon, kaolin, plaster of Paris, 
molasses, or with any metal reduced to powder. 


2778. Printer’s Formes orn Cnases, H, Jineman.—Dated 22nd January, 
1879.—{Not proceeded with.) 2d. 

To fill up the spaces between the set type and the sides and ends of 
the chase, a sidestick and footstick with two parallel sides, the one next 
the type planed true, is employed. These sticks are provided with set 
screws, whose heads take their bearings against the inner side or end of 
the chase, and are formed with holes to turn them by means of a tommy. 
279. Suietps ror Pics 1x THE Process oF SIncEING oR DRessine, 

J. J. Martin.—Dated 23rd January, 1879.—{ Not proceeded with.) 2d. 

These consist of shields shaped to fit and cover the head and feet of 
the pig, so as to protect the same when the singeing process is effected. 
280. Warcues, W. Gardner, jun., and W. Miles. —Dated 23rd January, 

1879.—(Not proceeded with.) 2d. 

The pillar plate is deeper than usual, and instead of placing the 
balance wheel between the pillar Fe and the back of the case, it is 
placed between the pillar plate and dial, so as to more effectually protect 
thesame. The lever to regulate the watch passes through a slot under 
_ = and its extreme end is turned up and terminates on a level with 
the 
281. Preservinc Foon, W. Morgan-Brown.—Dated 23rd January, 1879.— 

(A communication.)—(Not proceeded with.) 2d. 

The food is placed in a closed vessel leaving a space between each 
object, and fibrous material saturated in purified sulphur is burnt 
therein, an exit being left for air during the commencement of the 
burning. The food is exposed to the fumes of the sulphur for two hours, 
when it can be kept for a fortnight. 

282. To ged AND OTHER Gates, IV. Walton.—Dated 23rd January, 
1879. 5 

This relates to Sagascematee on patent No. 5032, dated 29th October, 
1876, and relates to the boxes supporting the gate posts. At the foot of 
the post is a plate resting upon and bolted to the box containing part of 
the machinery to open and close the gate. Two cisterns are used, one 
above the other, so as to obtain a of water from the upper to the 
lower, and a pump is connected to them so as to raise the water to the 
upper one. A regulator, to govern the —— and closing of the gate, 
consists of a cylinder in which a can with perforated bottom and with a 
valve. is moved up and down by the gate. As it descends in the cylinder 
the water enters through the valve and perforations until the can is 
down, but when it rises a partial vacuum is formed in the cylinder and 
the water through the perforations, thereby admitting the gradua. 
ascent of the can and, consequently, the gradual opening or closing of the 
gate. 

283. MaNvurAcTURE OF JEWELLERY AND ORNAMENTS IN ENAMEL, &c., 
L. D. Bodin.—Dated 23rd January, 1879.—( Not proceeded with.) 2d. 

The enamel is mounted on its metal stem by soldering instead of 

rivetting, pasting, or screwing. 


284. ance, W. Holland.—Dated 23rd January, 1879.—{Not proceeded 
with.) 2d. 

The back and band of the case are formed in one piece, and the move- 
ment is hinged to the case in front at a point nearly opposite to the 
pendant, so that the movement opens from and closes into the case in 
such a manner that a pinion on the stem winding apparatus freely 

ngages and disengages with a wheel on the movement. 


285. CarpING AND Preparina Macuinery, FE. Fairbairn.—Dated 23rd 
January, 1879. 4d. 
is ‘ists in the empl it of a comb or a bar or blade of metal 
or other suitable material, laced in the angle between two cylinders, by 
means of which the fibres during their transfer from one cylinder to the 
next succeeding it are ‘‘ lashed out” by the comb, blade, or bar. 
286. CentrirvcaL Fiour Dressinc Macuines, J. Bedford.—Dated 23rd 
January, 1879. 5 
In order to break up the material fed to a centrifugal machine an appa- 
ratus is employed consisting of a wrought iron rim attached to the head 
plate of the centrif machine, from which rim project strips forming 
an inner cage, the ends of the strips being bent at it angles and con- 
nected to the central shaft. This e is covered with wire gauze, and 
within it work a set of beaters which drive the roller-ground middlings 
through the gauze. 
287. ger emma &e., T. Perry and A. J. Bli.—Dated 32rd January, 
1879. . 
The holder is in the form of an egg, the larger end being weighted, so 
that if upset it will instantly right itself again. 
288. Macuinery ror Makino Barrets, H. J. Haddan.—Dated 23rd 
January, 1879.—(A communication.) 3 
The machine consists of a slotted sheet metal cylinder or form over 
which the body is formed, and which collapses so as to allow the with- 
drawal of the finished body. A series of guides in a swinging frame and 
a ding press roll journalled thereon direct the hoops upon the body 
and compress the whole upon the form until all the parts are secured 
together. A pair of circular saws are mounted on an arbor in a vibrating 
frame, and serve to equalize the ends of the completed body. 


289. Macutnery ror Routine And Potisnino LEATHER, J. A. Brown.— 
—Dated 23rd January, 1879.—( Not proceeded with.) 2d. 

The roller is carried by a oscillated by a crank, and the work, 
——_ on a curved below, is raised so as to bring it in contact 
with the roller by means of togyle levers operated by a treadle. 

290. Lockine or Fastenina Doors, Winpows, &c., N. Thompson.—Dated 
28rd January, 1879. 6d. 

The fastening consists of curved rotating wedges which pass threugh 
hasp, loops, staples, slotted bars, or bolts, or the inclined surface thereof 
acts st a suitable bar, stud, or projection, and thereby forces the two 
parts ther. 

291. a? eg on Boarp Sarr, R. Robinson.—Dated 23rd January, 
1879. 

This consists of employing with the ordinary steam whistle two 
trumpets or horns, or whistles of different notes, one for the port and 
the other for the starboard side. 

202. Knittinc Macuines, W. R. Lake.—Dated 2rd January, 1879.—A 
communication.) 6d. 

Two cam ves are and each alternate needle connected to one 
or other of them so as to divide the needles into two sets, each rising and 
falling gg aay ear. of the other, so that at a given point the tops of 
one series may be below the tops of the other series, and further on as 
the cylinder revolves these 
next all may be moved as if governed by a cam common to all; 
these movements are to enable a weft thread to be laid into the 
line of needles, bringing it in front of one, behind the next, and so on. 
As the column of needles approaches the point where the om are formed, 
one series is cai to drop below the other, and these latter as they 
advance take the weft thread presented by a guide, in turn descend carry- 
ing the thread in their hooks. The cams which bound the cam grooves 
are made of sheet metal secured to rings or supports, and the needle 
grooves in the exterior of the cylinders are made with the walls between 
the needle s) of flat strips of metal set up longitu round the 
cylinder and separated by narrower strips fi e back of the needle 

mel, A stop motion consists of a flat wheel round the base of the 
cylinder and tw with it. On its upper surface it carries a row of 
p ae ct AB gee is yo capable = pens revolved, and 
outside w! as carrying a lever, over W! @ yarn passes. 
between the pins of the first wheel. 











tions may be exactly reversed, and 


When the yarn brakes this lever 


298. LirnocRaPHiIc AND OTHER SrmiLaR PaintinG, J. Butterfield, J. 
Harper, and C. Scott.—Dated 28rd January, 1879.—{Not proceeded with.) 
2d. 


The design is transferred in the usual way toa rotary cylinder, and 
several of such ——. are used in combination with an impression 
cylinder, each cy: 


ler having its own damping and inking apparatus, so 


as to enable a number of different colours to be ted simultaneously 
in the same machine. ” 


294. Macuines ror ComBinG THE FILAMENTS OF TexTILE MaTeRiAts, Z. 

This consint prin ipally fe ap es ern ~ yd come ni 

consists Cc ly in opera’ y a and com! pper 
actuated by an oscillatory movement, alternately the materials 
towards a rotary combing organ or appliance, then towards a se’ 
organ or bpm such seizing organ or appliance being entirely inde- 
pendent of the bing one, and at the same time constituted by nippers 
and not by cylinders whatsoever. 

295. Virrirication or GeELaTinous IMPRESSIONS OBTAINED EITHER 
Direct sy PxHoTroGrRapHy on FROM Copper or Street Piates, £. 
Salvy. ~Dated 24th January, 1879. 4d. 

Vitrifiable oxides are to colour the gelatine, and after treating the 
material with such, it is plunged into a solution of 4 parts by weight of 
permanganate of potash in 100 parts of water, which has the effect of 
making the gelatine insoluble, and so modifies its nature that the oxide 
pew be vitrified in a suitable oven without causing any swelling, blistering 
an 7 
296. Twistinc Fisrovs Mareriars, &., W. Murray.—Dated 24th 

Januury, 1879. 6d. 

The ‘‘creel-pins” which carry the bobbins from which the fibrous 
material is drawn, instead of being stationary, are upon the u ends 
of spindles extending downwards, and are rotated from the spindles of 
the bobbins upon which the twisted material is wound. This is effected 
by bands and pulleys, and has the effect of giving to the fibrous material 
double the twist ordinarily given to it. 

297. Sarery APPARATUS TO PREVENT SCALDING BY STEAM, APPLICABLE TO 
Kerties, W. J. Tabor.—Dated 2th January, 1879. 4d. 

On the top of the kettle is a round or oval hole and rim, raised above 
the top to prevent —_ , and into which fits a feed funnel, the outlet 
end of which is pro! ee as to reach near the bottom. By this means 
no steam can escape through the top until the end of the funnel is un- 
covered, the the funnel is closed by a lid, and a tube is provided for 
the escape of the steam. 

298. APPARATUS FOR AUTOMATICALLY REGULATING THE MOISTURE OF AIR, 
C. i on pone 24th January, 1879.—(A communication.) 6d. 

Above the stove in the heating chamber is a distributor or atomiser to 
which steam or water is admitted by a valve combined with an electro- 
magnet, the operation of which is governed by the ex: ion or contrac- 
tion of a hair or other hygroscopic substance, which causes contact 
between two metallic points when it contracts on account of dryness, 
and allows them to part when it expands from moisture. A second 
eae regulates the supply of water or steam when the air entering 
the room from the heating chamber is dry, but of a low temperature, 
or when the stove is not fired at all, and this a tus cons: of a 
metallic thermometer connected with the conducting wire, so that its 
pointer will keep the circuit closed when the temperature is above a 
certain degree, while as soon as it falls below a fixed point it breaks the 
current and so stops the supply of steam or water, although the hygro- 
scopic substance may have closed the circuit. 


299. APPARATUS FoR Propucine Licut By Etecrricity, &c., H. J. Haddan. 
—Dated 24th January, 1879.—{A communication.) 10d. 

The light source is surrounded by a number of lenses, which collect 
the light and convert it into a number of beams or pencils, each consist- 
ing of parallel or nearly parallel rays, which may be sent out in any 
desired direction. Each or any of the beams may be intercepted by a 
prism or prisms, which deflect the whole or part of the beam towards the 
place where it is required, ana finally it may be dispersed by a lense or 
concentrated upon a point or used in any other convenient way. A 

gneto-electric shine is driven by a hydraulic motor fed from a water 
reservoir, in which the variations of level are sufficiently small to keep 
the motor at a constant speed. 

300. SaponiFicaTion oF Minerat O1ts, &., C. D. Abel.—Dated 24th 
January, 1879.—(A communication.)—(Complete.) 2d. 

The oils are first acidified by the addition of concrete fatty matter, 
either animal or vegetable, and the mixture then saponified in the usual 
way by the addition of alkaline lye. 

301. Street Tramways, &c., 7. Wolmsley and J. Thompson.— Dated 24th 
January, 1879. 6d. 

This consists, First, in the employment of taper or wedge-shaped bolts 
to secure the rails to the chairs or sleepers. Secondly, in forming or 
applying spaces or boxes at the points of attachment of the rails to the 

eepers in order that access to the fastenings may be had by raising or 
removing a lid, cover, or closing block or part. 

302. Freeinc; NETTLES FROM THEIR Woopy AND GuMMY PROPERTIES, 
A. Haha and A. BE. Newmann.—Dated 24th January, 1879.—(Not pro- 
ceeded with.) 2d. 

The nettles are placed in water, in which caustic soda is dissolved, and 
boiled. They are then placed in water containing calcined soda and soa 
and raised up to the boiling point. They are afterwards dried an 
crushe1 so as to split up the woody parts, and the fibres hackled to 
remove any remaining particles of wood and gum. The fibres thus 
obtained are treated with muriatic acid and then washed, when they are 
placed in a bath of chlorate of lime. Supermanganic potassium is then 
dissolved in two parts water and the fibres placed therein, after which 
they are treated with a solution of salt of tin. The fibres are then washed 
in sulph acid dissolved in watcr, when they are rendered slightly 
blue with ordinary washing blue, rinsed, and dried. 
ready to be used as a substitute for flax, wool, and silk. 

303. Fasteytncs ror MEETING Ratts or Sasues, B. J. B. Mills.—Dated 
24th January, 1879.--(A communication.) 6d. 

The latch bar has pivotted to its rear end a pendant which, when the 
bar is in its locked position, falls into Penna, = the base plate and pre- 
vents the bar being turned. The movement of the latch bar is fimited in 
either direction by a project ttached to the bar, and projecting down 
into a groove formed in the base plate. 

304. Prevestion or CoLtiery Expiosions, W. Young.—Dated 24th 
January, 1879. 6d. 

This consists, First, in coating the surfaces of the coal or cuttings in 
coal mines, and the surfaces of the wood supports, and lining therein 
with a wash of alum and clay, lime, or other equivalent non-inflammable 
coating. Secondly, the construction and employment of an instrument 
for ascertaining the mce and proportion of gas in mines by 
means of a vertical column of gas from the mine contained in a pipe up 
the shaft of the mine. 

305. Tramway Rats, A. E. Heathcote.—Dated 24th January, 1879.—(Not 

sip naif euinn te the guard part in which space f 

e made in two parts, the guard part in which s; is left for 
the flange of the wheel, and the weonil part, which is made reversible, and 
is formed with a V-groove on its outer side, the chair being provided with 
acheek to fit therein. The outer side of the guard ee is similarly 

formed with a groove. This side of the chair, instead of a cheek, has a 

corresponding groove to receive an iron or wooden wedge. 

306. Koxiine MiLis, R. Daelen.—Dated 24th January, 1879.—{ Void.) 2d. 

The mill is divided into two separate parts, the one constituting the 
preparatory rolling mill and the other the finishing rolling mill. 

307. InsuLatep WIRES AND CaBLEs, W. Moseley.—Dated 24th January, 
1879. —(Not proceeded with.) 2d. 

The wire is vovered with twisted strands of horschair and then 
saturated with melted resin or gum, with a little oil to toughen it. It 
is then enclosed in a double sheathing of copper with tin interposed 
between the double sheath. 

308. Skates, F. B. Dowler.—Dated 25th January, 1879. 4d. 

The blade is made with concave sides so that it is thinnest at the 
middle of its length and widens out both ways towards the end. The 
flat or running edge is curved in the ordinary way. By ad this form 
of blade, when the skate is canted to either side for mo a curve, 
the curved form of the blade facilitates such movement. 

310. eae Enornes, G. Lewis.—Dated 25th January, 1879.—(A commu- 
nication. . 

Pistons or bodies revolving around axes are employed instead of recipro- 
cating pistons. The body revolves within a mber around an axis 
which occupies an axial line of the chamber or thereabouts, and the 
chamber is heated on one side and cooled on the other. 
$311. Back Guipes ror Banp Saws, C. D. Abel.—Dated 25th January, 1879. 

Taka constate in the ude for guidh the back edge of 

cons’ in the use for guiding or supportin e ge of a 
band saw of one or more rollers or rotati bodies, Pred axis of rotation 
is slightly inclined to the direction of the d saw, and which is or are 
so constructed and arranged as to receive a rotary motion from the 
motion of the band saw. 

312, Apparatus ror Dresstnc Miuistones, &., J. G. Cranston.—Dated 
25th January, 1879.—({Not proceeded with.) 2d. 

This consists in the employment of the dynamic effect of electro- 
magnetism, and te obtain rapid reciprocating or vibratory movements 
by the use of electro-magnets in conjunction with one or more armatures, 
313. ManuracturE oF GLUE AND GeELATINE, B. Cannon.—Dated 25th 


4d. 

The manufacture of the glue is the same as ordinarily practised, but 
the matter is brought to such a state of concentration and dryness that 
it can be readily pulverised, and the glue thus prepared is then ground 
in any suitable apparatus. 


$314. OrnamentinG Guiass, W. W. Boulton.—Dated 25th January, 1879.— 
(Not proceeded with.) 2d. 
is decorated by particles of coloured glass 
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$15. Arraratus ror TRaNsMITTING AND ReEcEIVING ARTICULATE AND 
J. H. Johnson.—Dated 25th January, 1879.—{ Not pro- 


tus for transmitting or 
lated and other sounds, of 


diaphragm brane 
able material, a plate of soft iron attached thereto, and a permanent 


. the said soft iron f a ent armature to the 
net in actual and ent contact with the poles of the same, or 
with longations or continuations of such 


wi' cores ~~! pro 
poles, passing through induction coils. 
$316. Steam Borers, A. F. Yarrow.—Dated 25th January, 1879. 6d. 

This relates to boilers in which a circulation is maintained mainly by 
means of a pump, and consists in constructing the boiler of a series of 
tubes, independent the one of the other, but having a common inlet for 
water and outlet for steam, each tube or series of tubes being provided 
with a valve, so arranged as to admit in the event of the failure of any 

rtion of the boiler occurring, of the same eee off without inter- 
tes with the — < the boiler. The tu’ are contained in a 
fire-box, in a part of which is the =. In addition to the feed 
ey? a —- pump is employed to tain a more active circulation, 

latter taking its suction the outlet chamber, and delivering into 
the inlet chamber. 
317. Coxnecrinc Kyrre Tanos, anp Hanpies, A. W. Moore.—Dated 25th 
January, 1879.—(Not proceeded with.) 2d. 

The tang is of a section to prevent it turning in the handle, and tapers 
towards the end where it is evla A hole passes right through the 
handle aud allows the —- of the tang to the outer end where the 
enlargement springs over the lower edge of the hole. 

318. SHortvc Horses, J. M. Eckford and W. Williams.—Dated 25th 
January, 1879. 6d. 

An elastic pad, similar in shape to the frog, is secured by —— round 
its outer to the surface of the leather placed between the iron shoe 
and the hoof, with its broad base well back between the heels of the shoe. 
319. Apparatus For Srrercuinc Trousers, B. A. Bateman.— Dated 25th 

January, 1879.—{A communication.) 6d. 

The a is constructed with two clamps ; one of these is fixed to 
one end of a board or frame, the other is ted in the opposite end of 
the board or frame in such a manner that it can be moved towards or 
away from the fixed clamp. The movable clamp is connected by a link 
or links with a lever, one end of which can turn on a pin carried by the 
board or frame, whilst the other end can be sprung behind one or other 
of the notches of a notched rack, which is also fixed to the board or 
frame. 
$320. Mawvractrure or ALe 4np Beer Fixtnas, H. C. Holland.—Dated 

25th January, 1879. 2d. 

Salicylic acid in the form of crystals is dissolved in water in the pro- 

rtion of one part by weight acid to from twenty-five to forty water. 

solution is‘then added to eight parts of the finest isinglass and allowed 
to stand for a week, frequently stirred. More water is then added 
little by little, and from time to time, stirring the whole occasivnally. In 
about three weeks the finings will be ready for use after straining. The 
quantity of water employed in all should be about ninety times the 
weight of isinglass. 
$321. Arm Drums ror VENTILATING Mixes or Biowine Forces, &c., W. 

and R. Fourness.— Dated 25th January, 1879. 6 

The outer circumference of the air drum is entirely open, delivering its 
contents without backslash. ere are vanes, with circular or curved 
ends for regulating delivery of the air, and box or covering for adaptation 
of the air drum with air outlets to a blower for smiths’ forges and cupolas. 
Also face plates forming joints between air drum and side pipes and side 
plates, to which the vanes are attached by T or angle iron. 

322. Suovets, Spapes, Sirrers, &c., W. Young.—Dated 25th January, 
1879.—{ Not proceeded with.) 2d. 

This ists in facturing shovels and spades and other similar 
articles with a double inclined plane and receptacle for retaining the dirt, 
dust, or other or substance being taken up or sifted. 
$323. Sream Presses ror Pressinc Brown Coat, &c., F. Wirth.—Dated 

25th January, 1879.—{A communication.) —(Not proceeded with.) 2d. 

This consists cipally of a large steam cylinder containing a piston 
provided with a double piston rod at each side, which rods are connected 
with moulds, and as steam-distributing cylinder attached to the left 
upper side of the said large steam cylinder, which moves the moulds 
backward and forward, thus effecting the filling and emptying of the 
same. 

324. Paintivc Macurvery, W. 8. Foord.—Dated 25th January, 1879. 6d. 

This ists in the bination of an endless or endwise and laterally 
moving rack with a toothed wheel or wheels journalled in a rod or bar 
extending from the rack, and each of which wheels is geared with a fixed 
rack, and with a rack on or connected with the type table. 

325. Evecrricat Licut Apparatus, E. L. Paraire.—Dated 27th January, 
1879.—{ Not proceeded with.) 2d. 

The carbons or other mate: are actuated by any element of greater 
specific gravity than themselves, so as to bring them into contact. 

326. Apparatus ror THE Betrer Protection or Roap oR Raltway 
Levet Crossinos, H. Seddon and G. Collier.—Dated 27th January, 1879. 
10d. 


Two or more gates are worked from the signalman’s box or other con- 
venient place by means of levers or wheel and pinions connected to the 
gates by a travelling rod or rods, or by a revolving shaft or shafts on 
which are fixed ions or worms into or attached to toothed 
wheels or arms fixed on the heel or hoetree of each gate. On the levers 
or on the revolving shafts, as the case aa be, inside the box, is fixed a 
sliding bar or bars, so arranged as to interlock with as many of the signal 
or point levers as may be desirable. 

327. Barus, &c., H. J. Haddan.—Dated 27th January, 1878.—(A communi 
ention.)—{Complete.) 6d. 

This consists in a shower bath apparatus adapted to be operated by the 
alternate tilting weight of the bather, of the combination with the two 
end pumps of a single platform pivotted in a vertical plane between said 
pumps. 

328. Inx Pap ror Stamps, W. E. Gedge.—Dated 27th January, 1879.—(A 
communicntion.)—(Not proceeded with.) 4d. ’ 

This is composed of a box of considerable weight. On one side is 
a handle in which is enclosed « screw passing the plate of the 
side and fixed in a cast iron plate, the press-screw thus formed serving to 
move this latter plate backwards and forwards accordingly as it may be 
desired to tighten up or loosen the pieces of cloth form the pad or 
cushion. 

329. Removinc IscrustaTion From Steam Borter Tuses, &c., E. 7. 
Whitelow.—Dated 27th January, 1879.—(A communication.) 6d. 

The tubes are caused to revolve in contact with a number of compara- 
tively small hard bodies, such as pebblas. The tubes are caused to revolve 
rapidly, and a receptacle containing the pebbles is traversed to and fro 
along the tube, the pebbles being into contact with the tube and 
a wet by means of a stream of water. The apparatus is similar to a 
fro. 











lathe, the tube being caused to rotate, and a sliding carriage provided with 
a cradle to contain the pebbles or other hard bodies is traversed to and 


330. Apparatus For FILTERING Liquips, E. Perrett.—Dated 27th January, 
1879. 6d. 

This relates to improvements on patent No. 2060, dated 13th Junc, 
1874, and consists in ne a hollow block of filtering material such 
as charcoal, sand, sponge or wool, placed inside the drum in lieu of a bag 
of woven fabric, canvas, or wire gauze stretched outside the drum. The 
drum containing the block is mounted on a hollow or perforated spindle, 
and is placed in a cistern wherein it can be rapidly revolved. The liquid 
passes through the drum and the filtering medium and into the ho.low 
spindle. To clean the fil material, the cistern is emptied, and a 
reverse current of clean liquid made to pass up the — and through 
the filtering material to the outside of the drum, which is at the same 
time caused to rotate rapidly, thereby causing the dirt to be rapidly 
carried outwards and thrown into the cistern, whence it flows off. 

331. Rattways, 7. J. Smith.—Dated 27th January, 1879.—(A communica- 
tion.)\—( Not proceeded with.) 2d. 

The distinguishing feature of this invention is that the foot of the rail 
is so spread out as to form the sleeper, the rail being thus a combined 
rail and sleeper. The rails are held to gauge at the joints by T iron, and 
at the centre by iron ties, to which they are bolted down. 


332. Osrarninc CuRRENTs oF Exectriciry, Baron W. B. F. Elphinstone 
and C. W. Vincent. —Dated 27th January, 1879. . 

The apparatus consists mainly of a number of copper bands or wires, 

insulated from each other, and wound around a drum or over drum heads 


in the direction of their axis, and having their ends is contact with a 
suitable commutator. } 


333. Rerininc Ozoxerive, H. Ujhely.—Dated 27th January, 1879. 2d. 
The ozokerite is dissolved with or without the use of heat, either in 
crude petrol or naphtha, or in the products of distillation of the 
petroleum or naphtha, or in the ucts of distillation of coal tar. 
or in other similar liquids derived 





the manufacture of carburetted 
hydrogen, or in sulphide of carbon. The solutions of ozokerite obtained 
with the aid of these seg ped are treated either with bone black or with 


of f 

of both and filtration ; or by conducting the 

solution of ozokerite eee alice enttahen bone black or the residue 

btained in the facture of f ite of potassium, or any mix- 

ture of both. From the filtered solution containing now the refined and 

bleached ozokerite the solvent is recovered either by evaporation in 
vacuo or by distillation. 











06 Los, J. Blamires.—Dated 27th January, 1879.—{Not proceeded 
u -) 2d. 
Mounted upon adjustable supports is a glass or metallic reflector in 
such a — that the weaver may, whilst in front of the loom, have a 
full and clear view of the back of the healds and of the warp. A like 
reflector is mounted at one end of the loom in such ey on as to 
afford a view along the open “shed,” that by such means both points at 
which breakage occurs ure constantly in view, and early indication 
afforded. 
335. Pose Bees, &c., 8. 8. Bosworth.—Dated 27th January, 1879.—( Not 
with.) 2d. 

The battens at the ends of the boxes or cases are ved to receive the 

ends of the boards that form the bottom sides and lid ; the boards form- 
the ends of the box or case are secured to the battens. Then the 
side boards are placed in their ves and fastened to the battens, and 
after the bottom boards are slid into their grooves and secured. 
336. Pyeumartic Apparatus FoR Burrers, Bearinas, &c., G. R. Joughin. 
—Dated 27th January, 1879.—(Not proceeded with.) 2d. 

This relates to a pneumatic apparatus or air spring. in which a piston 
and a diaphragm or diap ns enclosed within a cylinder act in such a 
manner as to render the apparatus advantageous as a spring for railway 


buffers or bearings, or other like Dg ay The improvements consist 
chiefly in means for controlling the recoil of the spring to any desired 
extent. . 


$83'7. Macuines ror Puriryinc Mippiinos, W. J. Fender.—Dated 27th 
January, 1879.—{Complete.) 6d. 

A transversely reciprocating brush is arranged to be carried across the 
entire width of the bolt cloth of the shaker, but has one of its ends made 
to move faster than the other, so as to move obliquely to the current of 
middlings as they fall from the cloth, and is adapted to reverse its motion 
when out of contact with the shaker to return in the opposite direction 
in the same plane. In this machine there is a combination of a suction 
fan, shaker, screen, and brush sweeping the underside of the screen at 
an obtuse angle with the flow of the middlings through the screen, and 
reversing its motion while off the cloth. 

338. Supmarive TeLeorapny, A. M. Clark.—Dated 27th January, 1879.— 
(A communication.)—( Not proceeded with.) 4d. 

This relates to arrangements in connection with the working of sub- 
marine telegraph cables, and have for their object to return the cable to 
the neutral condition, and also to prevent accumulations, and thus per- 
mit of the employment of synchronous instruments. 

339. Manuracture or ALKaLtgs, &c., IV. Weldon.—Dated 28th January, 
1879.—{Not pioceeded with.) 2d. 

This consists in treating liquors containing sulphide of sodium or sul- 
phide of potassium by artificial hydrated re a of manganese, having 
apart from its water of hydration nearly or about the composition known 
as Mn, QO, Such artificial hydrated oxide either agitated mechanically 
or boiled with the liquors completely frees them from sulphides, the 
sulphides being either completely converted into alkali in acco: ce 
with the equation 2 NagS+ Mn, 0,=2Nag0+2M2nS8+2 Mn Ogor 
mainly into alkali, and partly into hyposulphite according to the equa- 
tion 14 N ag S+4 Mn, 0, = N ag 8g O; +13 Nag O412 Mn. 

341. Kerries, H. Barron.—Dated 28th January, 1879. 4d. 

This consists of a kettle made of copper, tin, or other metal, the bottom 
of which forms the base of a cone running and ending entirely through 
the kettle, in such a manner that the hme of a fire passes actually 
through the same. 

342. Spapves, Forks, &c., R. Waycott.—Dated 28th January, 1879. 6d. 

The cylindrical portion of the handle of the spade, fork, or other imple- 
ment is formed with a hole passing axially through it, the lower end of 
the same being provided with a collar or ferule and with a square hole at 
its lower end, and the neck part of the implement is made square to fit 
into the square hole, and to the neck is welded or fastened an iron rod 
which passes through the hole in the handle, the upper end being cut 
with a screw thread ; the upper part of the handle is preferably con- 
structed of a malleable iron eye fitted with a wooden cross-piece for the 
hand, and tapped with a female screw on its underside so as to form a 
nut to screw on the tapped end of the rod, and thus hold firmly the 
cylindrical wooden handle. 

343. Treatment or Zinc, J. Eade.—Dated 28th January, 1879.—(Not 
proceeded with.) 2d. 

The sheets of zinc are os ay into a bath of linseed oil and subjected 
to the action of the oil while in a state of ebullition for thirty minutes ; 
when removed the oil is drained therefrom and the surfaces cleaned. 
344. Macuinery FoR THE MANUFACTURE OF Nalts, J. Yates and B. 

Jagger.-—Dated 28th January, 1879. 6d. 

This consists in the employment of a pair of rolls having intermittent 
rotary motion for forming the nail blink in combination with ror 
set of dies for cutting-off and gripping the nail-blank, and further in 
combination with a heading tool for forming the head of the nail. 

345. SHearuine lRon anv Steet Surps, J. Scoffern.— Dated 28th January, 
1879. 6d. 

For attaching the sheathing slabs to iron and steel ships metal studs 
are soldered to the plates forming the skiu of the ship. Over these studs 
the sheathing slabs having corresponding holes formed in them are 
applied. 

346. Warer-merers, &c., H. Davey.—Dated 28th January, 1879. 6d. 

This consists, First, in the construction of a water-meter or water- 
pressure engine, wherein the water-pressure is alternated on opposite 
sides of the piston by the reciprocating movement of a plug caused to 
turn within the piston by its connection to a revolving crank. Secondly, 
the construction of a water-meter or water-pressure engine wherein the 
water-pressure is alternated on opposite sides of the piston by the 
reciprocating movement of a piston slide caused to slide within the main 
piston by the pressure of water alterna on its opposite sides by the 
movement of a subsidiary slide effected at each end of the stroke of the 
main piston. 

348. Sewinc Macutnes, M. H. Pearson.—Dated 28th January, 1879. 6d. 

On the —- shaft is mounted a cam or tappet for actuating an inter- 
mediate lever for the purpose of giving the required lift to the presser 
bar and in order to lock the presser bar ; to the opposite end of the lever 
to that which is in contact with the cam or tappet is coupled or hinged a 
foot lifting plate provided with a hole, through which the r foot 
bar is ; this hole is — larger than the diameter of the presser 
foot bar, and the pin on which the foot-plate is hinged on the lever is 
rather smaller than the hole in the lever which is provided to receive it, 
so that any movement of the lever causes the plate gradually to bind or 
lock on to the bar presser foot and lifts it. 

350. Incrrasine anv Dirrvusinc ARTIFICIAL Licut, F. Young and J. Free- 
man.—Dated 28th January, 1879.—(Not proceeded with.) 2d. 

A series of glass bulbs or bulls eyes is mounted in a frame in a vertical 
or zigzag manner, and the frame is fixed close to the flame. The bulls 
eyes are ges 2 of small diameter and lded in numbers ia one 
body of glass, which is fitted in a frame, or they may be cemented at 
their edges, so as to form a shield or casing around the flame, which may 
be an open one, such asa “‘bat’s wing” or “fish tail” or an “‘ Argand” 
provided with a chimney, close to the outside of which the diffuser of 
light may be arranged. 

351. Feep Water Heaters anp Recv.ators ror Steam Borers, A. M. 
Clark.—Dated 2h January, 1879.—(A communication.) 6d. 

The features of this invention are, First, automatically maintaining a 
proper water level in steam boilers. Secondly, equalising the resistance 
due to the pressure of steam, thereby permitting the water to be fed 











with but small power, notwithstanding the temperature. Thirdly, the 
construction of the pump flanges and piston, whereby the resistance of 
the boiler to the plunger is ced or equalised throughout the 


whole stroke of the plunger. Fourthly, the general arrangement of the 
heater, receiver, and their connecting parts, by which the water is 
heated, sediment precipitated, and the water then supplied to the pump 
in a comparatively pure state. 
352. Treapte Mecuanisy, A. M. Clark.—Dated 28th January, 1879..A 
communication. )—( Not proceeded with.) 2d. 
The main shaft of the machine is provided with a pair of ratchet 
wheels, whose teeth are formed upon a collar which is secured firmly 
the shafts. The ratchet wheels are each worked by a pawl or pawls 
votted to a carrier plate, which is arranged to turn loosely upon the 
shaft and flush with the side of the ratchet. The pawl is in the shape of 
an elbow lever, the toothed end of which is prevented from rising higher 
than just clear of the ratchet teeth by a projection or shoulder upon the 
carrier. The other end of the elbow lever or pawl is held between 
houlders or projections formed upon a disc or plate, which is formed on 
or attached to the side of a band pulley turning loosely upon the shaft 
and bears with a small collar nst the outer side of the pawl carrier 
plate. The shoulders upon the disc or plate form a clutch for operating 
the arm of the pawl, in such a manner that when the clutch plate is 
turning with the ratchet teeth the pawl is raised and rides freely over 
the teeth, but when the clutch plate is turning in the direction against 
the teeth of the ratchet wheel, the pawl is thrown into the teeth of said 
wheel, and thus pushes the same and the shaft around with it. 


$54. Treatinc Rep Oxive or Iron, A. Watt.—Dated 28th January, 1879. 
4d. 





Red iron ore (peroxide or sesquioxide of iron) is treated with strong 
hydrochloric acid, and with the assist of moderate heat. e solu- 
tion thus peated epee So been ee | with = a ~~ Prussian 
blue precipita’ in the inary way by ferro-cyanide of potassium. The 
blue pigment is then washed and treated as usual. 
355. Apparatus ror Puaitine, Frutine, &c., 1. A. Barlow.—Dated 28th 
January, 1879.—{A communication.) -(Not ceded with.) 4d. 

The work is effected between two cylinders of different diameters 

receiving rotary motion by means of gearing from an intermediate shaft ; 














a plaiting comb is mounted across the machine, and receives a to-and-fro 

motion from a small connecting rod, and an excentric pin or stud carried 

by a disc wheel or plate mounted on a shaft below the table, 

356. Construction or Guys, HypRavLic CyLinpERs, &c., C. M, Sombart 
—Dated 28th January, 1879. —(A communication, }—(Not proceeded with) 


4d. 

The walls of the cylinder or gun are made up of a number of 
thicknesses of material arranged loosely the » ton within the — = 
opposing or bearing surfaces of each being in the form of a series of 
frustrums of cones, the angle of ioe of which is made to vary in a cer. 
tain proportion from the inner to the outer series, 

807. moses For Screw-cottina, W. RK. Olivey.—Dated 28th January, 
879. 6d. 

Fitted to the mandril of a lathe is a chuck about the length of an 
ordinary chuck, and the screw of the mandril combined, and on the end 
of this chuck is a screw the same size and depth as that on the mandril 
to take on it any of the other chucks uetineing to the lathe. The 
remainder of the chuck is then turned to ve a hollow cylinder, on 
the outside of which is cut the screw to be copied, leaving a rim on the 
inside to catch the end of the cylinder. This agen is secured to the 
chuck either b; a stud in front of the rim to fit a slot in the 
inside of the cylinder, or the cylinder is made to a just far enough 
over the end of the chuck to be kept in position by one of the other 
chucks being screwed against it. 

358. Trunks, Boxes, Cases, &c., W. Newton and R. F. Owen.—Dated 29th 
January, 1879. 6d. 

The box is made in two halves, one sliding within the other in guides 
and capable of being secured at any des height by means of screws 
fitted with tightening nuts. 

359. Evecrro-MEeTaLturey, H. Brittain.—Dated 29th January, 1879.—(Not 
proceeded with.) 2d. 

The article for operation is made clean and an electric eguersins is pro- 

> an ted to a chemical solution in a vat, such solution con- 
sisting of cyanide of potassium, sulphide of zinc, acetate of zinc and 
carbonate of ammonia dissolved in water. 


$60. Lupricators, G. Westinghouse, jun.—Dated 29th January, 1879, 
6 


This consists of a lubricator having a plug with a funnel handle 
for supply of lubricant and suitable passages for the admission of 
steam and lubricant and for the emission of air and water of cunden- 
pee the said passages being all governed by the movement of the 
one plug. 

361. Fiurp Meters, R. H. Gould.—Dated 29th January, 1879.—(Not 
proceeded with.) 2d. 

This consists in the utilisation of the shock produced in the cylinder of 
any piston, diaphragm, or other meter having a reciprocating action to 
operate upon the counting mechanism through the intervention of a 
diverging tube, constructed so as to form a spring. 

362. Apparatus For OreratTING RatLway Brakes, J. Steel, J. McInnes, 
W. Robertson, and J. G. Orchar.—Dated 29th January, 1879.—(Not pro- 
ceeded with.) | 2d. 

The valve for discharging air from one side of the piston is connected 
thereto, so that as soon as the piston moves the valve is opened and the 
brake applied. The engine and pump for compressing air to actuate 
brakes is fitted with a small cylinder with a piston, ys ape which the 
steam in the boiler constantly acts. The position of cylinder and 
piston is such that when the pistons in the steam cylinder and air pump 
respectively and alternately move the tappets and slide valve into those 
ee tions at which the steam is cut off, the pressure of steam from the 

iler against the small cylinder completes the motion of the tappets and 
therewith the stroke of the slide valve, whereby the action of engine 
is reversed at each end of the stroke. 

363. Compinep Pen anv Pencit Cases, &c., A. H. Woodward.—Dated 29th 
January, 1879. 6d. 

Two tubes are antares, each being half the length of the single tube 
ordinarily employed, and one containing the right-handed and the other 
the left-handed helical slot requisite to push forward the pen or pencil. 
These tubes are made by winding a strip of metal on a mandril, and then 
causing a stud thereon to between the abutting edges of the metal. 
The tubes are on the conductor tube of the case, and a ring is 
fitted to the middle of the conductor tube, st which ring the inner 
ends of the slotted tubes bear. The upper half of the case is attached to 
the inner ends of both slotted tubes, so as to virtually form one tube, 
and act the same as the single tube ordinarily employed. 

364. Furnrrvre Po.isn, C. Camoyano.—Dated 29th January, 1879. 2d. 

T uarters of an ounce of bees wax shavings is dissolved in 2 oz. of 
spirits of turpentine by means of a vapour bath, and when dissolved 
sufficient turpentine is added to make up 5 oz. This is thoroughly 
mixed, and 8 oz. of linseed oil, 1 oz. of boiled oil, and 5 oz. old brown 
vinegar added, the whole being well stirred up for a quarter of an hour, 
when 1} oz. of butter of antimony and 1 drachm of wood 
added, and the stirring continued for ten minutes, after which it is 
bottled. The bottles are passed through a vapour bath for five minutes, 
and the compound is then ready for use. 

365. Raiways, J. Whittingham.—Dated 29th January, 1879. 6d. 





The fish-plates used for joining the abutting ends of rails are formed 
with supplementary rails, which, as the wheels of roll: stock over 
them, help to support the same, and so prevent the w away 
towards the end. 


366. Lock-cover, @. Dittmar.— Dated 29th January, 1879.—(A communi- 
cation.)—( Not proceeded with.) 2d. 

The lock cover consists of a plate, the sides of which are provided with 
rounded notches surrounding the shank of the key when in the lock, or 
falling into a groove in the shank, thereby securing the key in the lock, 
sv that it cannot be pushed out from outside. 

367. Macuinery ror Nouttinc Screw Botts, S. Pitt.—Dated 20th 
January, 1879.—{A communication.)—-{Complete.) 6d. 

A nut holder carries a supply of nuts, and a bolt holder a supply of 
bolts, and the nuts are moved one by one into position to be applied to 
the bolts, which are held by a clamp, and rotary motion is im to 
cither the nut or the bolt, so as to screw one to the other. clamp 
then releases the nutted bolt, which falls out of the machine, and is ready 
for packing. 

368. Se.r-actino Lire Apparatus, G. Martorelli and N. Soliani.—Dated 
29th January, 1819. 6d. 

This consists of a waterproof bag capable of containing about five 
gallonsin volume. The bag is provided with four valves opening inwards 
and screw stopper, a release tube, and a safety tube. A tube is provided 
for cuntaining (separated) about 100 grains of bicarbonate of soda and 
about 100 of tartaric acid. The tube having been charged is shut 
and held closed by strong paper ribbons; when the apparatus sinks in 
water the valves are opened and the paper becomes moistened and loses 
its tenacity, and by means of springs the cylinder containing the chemi- 
cals is opened, whereon the water coming in contact with the chemicals, 
carbonic acid is produced which fills the bag. 

369. Bicycies, &c., W. Brown.—Dated 29th January, 1879. 6d. 

This relates, First, to improvements on patent 3531, of 1877. A curved 
or coned recess is sunk on each end or side of the hub, into which is fixed 
a hardened steel spring or its equivalent of a similar shape. A parallel 
spindle passes through the hub. On the outer ends are hardened 
steel bushes, with by preference ves formed round their peripheries 
for carrying and supporting a suitable number of hardened steel balls, 
which balls have an outer against the interior of the steel rings. 
A suitable cap is placed over the working parts at cach outer end to pre- 
vent dust or grit entering the interior. 


370. Apparatus For Rovoentno Horses, J. Yeo.—Dated 29th January, 
1879. 6d. 


A screw bolt has at one end a clip on one side and a plate with spikes 
on the other side, the distance between the two being somewhat greater 
than the thickness of the shoe. A curved cross bar with a central hole 

es easily over the bolt, und each arm thereof has a clip near the end 
to fit over each side of the shoe and is furnished with spikes. Two screw 
nuts on the bolt force the clips into position on the shoe. 
371. Maonetic APPLIANCES AND GaRMeNTS, L. M. Becker.—Dated 29th 
January, 1879. 

This consists of magnetic appliances and garments having a number of 
svitably arranged purses, satchels, interstices, or pockets, in which are 
placed cases containing magnets. 

373. Steam Enotes, &c., C. Halsey.—Dated 29th January, 1879. 10d. 

Three single-acting cylinders are arranged at equal les, the one from 
the other, around a crank in a through shaft, upon which, immediately 
beyond the inner bearing of the crank shaft, there is keyed an excentric 
for actuating the valve. The valve ists of a ring sur ding the 
excentric, having a rim around its periphery which works in steam-tight 
contact with a face at right angles to the shaft. A cover is applied behind 
the ring valve, with which also the rim works steam-tight, and so all 
round the 1:ing valve a space is enclosed to which the steam or fluid 
under pressure to work the engine is admitted. 

374. Hyorentc Desk, &c., A. Sonnenschein.—Dated 29th January, 1879. 
6d. 


The desk and seat are supported by standards screwed to the floor, the 
desk consisting of a box whose lid forms a slope at an angle of 20 deg. 
To the upper part of the lid is fitted a movable reading slide at an 

of 40 deg., and capable of being moved towards or from the reader. C) 
seat is made movable by two upright su on each side of its 
standards, by means of which it can be mo’ 
the desk for and wri and suffi 
desk to allow the pupil to stand upright between the desk and the seat. 
The height of the seat is also — ie, and the seat is formed with slits 
through it for purposes of ven 
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ratus Emptoyep In Wrinorna Hanks, 8. Mason, jun., and 
378, Conlong.—-Dated 29th January, 1879. q : 

Thla relates to improvernetns ©” To efleet the revered of the rotating 
dyeing ane heel is employed, which gears alternately wi 
hooks @ od vel cath of the yor ne ne first with one of the 

inions and then with the other, and so on in alternation, so that a 
is obtained, although the bevel wheel and its driving 

shaft revolve continuously in the same direction. 
3'76. PREVENTING EVAPORATION AND THE FoRMATION OF Ice IN WET 
Gas Merers, &c., W. Stainton.—Dated 20th Janwary, 1879.—(Complete.) 


2d. 
of calcium is mixed with the water or other liquid which is 
whoa the meter, in such proportions as to raise the 5: 
ravity of the solution to about 1°260, at which density no perceptible 
pe ration takes place ; also, this solution being practically incapable 
f Focoming frozen, may be made to circulate in contact with a freezing 
mixture so as to convey the refrigeration to a distance from its source 
in the same manner as ordinary hot water apparatus conveys heat. 
377. Tubes ror Frere Carprine ——. J. Waddington.—Dated 29th 


77 
1879.—(Not preceeded with.) 

gene hl ak an ordinary shear or cutting knife, in 
connection with which is a holding bar operated by levers and weights 
or other equivalent, so as to press upon and hold the sheet firmly during 
the action of the knife on cutting the strip. When the cutting is com- 
jleted the weight is removed from the holding bar by an excentric or 
: uivalent mechanism which lifts the levers and holding weights ; the 
cle of the strip is next to be folded, which is effected by the action of a 

yresser bar, the edge of which is so formed as when applied forces a 
Portion of the Dm into a grooved bar; another bar having | shaped 
groove is employed for flattening or turning down the folded part, which 
folded part serves to hook or attach the strip to a mandril, around which 
it is turned, so securing the tubular form, and after pressure by ordinary 
grooved or fluted dies or rollers, the tube is ready for securing by solder- 
ing or brazing. : 

379. ASPHALTIC Pavements, J. 7. King.—Dated 30th January, 1879.— 
(A communication.)—{ Not proceeded with.) 4d. 

This consists, First, in the combination of a refined natural asphalte 
and the residuum of a forming an asphaltic cement ; Secondly, 
in the combination of such asphaltic cement and a silicious sand forming 
an asphaltic concrete ; Thirdly, in a pavement ——_ of a hydraulic 
concrete or other suitable base or foundation, a wearing or surface layer 
of the said asphaltic concrete with or without an interposed cushion coat 
of the same ; Fourthly, in the manner of separately applying such parts 
so that the respective layers will merely rest in contact and not adhere 
to each other, and whereby an indep t movement of either or both 
layers, caused by the expansion and contraction of the same, and a 
renewal of the wearing or surface layer is secured. 

380. Stoves aNp Ranaegs, &., W. E. Gedge.— Dated 30th January, 1879. 
—(A communication.)—(Complete.) 6d. 

The products of combustion are led from the fuel grate over a peculiar 
water back or diay , thence downwards between this diaphrag 
and the oven, ing beneath and up behind the oven before being led 
over its top. It also consists in the use of a double wall at the front of 
the oven, and a grate at the top of the water back or diaphragm prevents 
the fuel from dropping into the s beneath, and an air supply at that 
point assists the combustion, while an ash pan receives all the ashes at 
that point and may be withdrawn at any time. 

381. Hanpies or Knivus, &€., J. Mayer.—Dated 30th January, 1879.— 

(Not proceeded with.) 2d. 

The stem of the blade is formed to be received into a suitable socket 
formed for it in the handle, and is securely held there by a spring or 
other catch. 

332. Evecrric Lamps, J. Laray.—Dated 30th January, 1879.—(Not pro- 
ceeded with.) 2d. 

The carbons are made in the form of a hollow cylinder or short tubes 
and a motion of rotation round their axes is imparted to them and at 
the same time a motion of advance in the line of their axes. 

383. Kiins ror Burwsinc Cement, H. Simon.— Dated 30th January, 1879.— 
(A communication.) 6d. 

This consists, First, in the method of burning cement by the introduc- 
tion of successive charges into one and the same kiln during the process 
of burning, at such regulated intervals that the charge or charges first 
introduced shall have contracted more or less in bulk before the next 
following charge is introduced. Secondly, in the construction of 
cement kilns with chimneys opening en i J from about the middle of 
its height in addition to the main central chimney, for the purpose of 
drawing off the products of bustion at such height during the first 
part of the process of burning. 

384. Lowe anp Cemest Kixns, &., £. W. Killick.—Dated 30th January, 

1879. 6d. 

This consists in constructing the kilns with vertical in lieu of benched 
sides in combination with drawing eyes or apertures,.arranged in pairs 
or other convenient number on each side of the kiln in lieu of a single 
eye at each side ; also in constructing one kiln or a series thereof, in com- 
bination with arched bays for supporting and carrying a continuous 
upper drying floor which shall allow of men and wagons to pass under 
and work an under floor, thereby doing away with lateral or cross walls 
between the floors and forming a continuous covered way or flue by 
means of said upper and lower drying floors, 

385. Buiastine on Smettina Fornaces, J. R. Cassels and G. R. Wood.— 

Dated 30th January, 1879.—{ Not proceeded with.) 2d. 

This consists principally in providing outlets for the withdrawal of the 
reducing gases, or part of them, at a comparatively low part of the furnace, 
but where from the’decrease in their temperature they have ceased to be 
effective. 

336. Extrnouisuine Tae Flame 1s Hyprocarson O1. Burners, H. F. 

Willis and J. P. Bayly.—Dated 30th January, 1879. 6d. 

In triangular wick burners a lever is attached to a tube sliding over 
the wick tubes, and fitted with flaps actuated by springs, so that when 
by the action of the lever they pass over the top of the wicks, when the 
springs force the flaps together and by excluding*air extinguishes the 
flame. 

387. Dress Suspenpers, G. R. McDonald.—Dated 30th January, 1879.— 

ith.) 2d. 


(Not proceeded wi 
The dress suspender proper consists of two links or sides, which are 
jointed together below, and at their upper ends by preference are splayed 
= the dress fold is held in the V-space formed between these two 
sides, 
388. Vent Pecos, M. Loweustein.—Dated 30th January, 1879.—(Not pro- 
ceeded with.) 2d. 


The lower part consists of a small taper metallic tube open at bottom. 
The top of this tube carries a small funnel-shaped chamber, in the 
lower part of which is a shoulder constituting a valve seat. 

389. Rertecrors ror Execrric Lientine Apparatus, W. R. Lake.— 
Dated 30th January, 1879.A communication.)—+(Not proceeded with.) 


This relates to means for increasing the effect of the electric light by 
the employment of reflectors consisting of silvered glass, and arranged in 
close proximity to the light or illuminating point. 

390. Prorectine CoaTING For Sutps, TeLecraPa Cabs, &c., G. Watson. 
ae a igi 1879. 2d. 











is na p made of sene-grease mixed with resin, 
naphtha, turpentine, or other suitable material. 
391. Apparatus ror Piartine, Foupine, or Kiitinc Woven Fasrics, 
ig J. A. Jackson.—Dated 30th January, 1879.—(Not proceeded with.) 





2d. 

To the two sides of a table or platform are fixed a pair of metal plates, 
the upper edges of the plutes standing somewhat above the top of the 
platform. The two plates are each provided with a corresponding series 
of openings or quidistant and at suitable intervals from each 
other. The width of the plait is determined by the order and distance 
frora each other, in which slender rods of metal or needles having the 
fabric to be upon folded under and over them, as the case may 
he, are placed within the openings or recesses in the side plates. 

392. Gas Motor Evotnes, J. Shaw.—Dated 30th January, 1879.—(Not 
P with.) 2d. 

Two cylinders are were. one the explosive cylinder, the other the 
working cylinder containing the piston, the rod of which is connected 
with the crank shaft ; the two cylinders are connected by a bend of ease 
and regular curve, and check valves are applied. The gas and air are 
admitted to the explosion cylinder by pipe fitted with check valve. 

893. Suurries, J. S. Crowley.—Dated 30th January, 1879. 4d. 

A metallic ferule is provided on the one side with a flange, and on the 
Opposite side with a serrated rim, which, after the hoop is driven on the 
wheel, is bent over to secure it to the wheel. 

7. ® Son} ea” J. H. Johnson.—Dated 30th January, 1879.—(4 commu- 
ion. a 
ae to one arrangement the telephones are constructed with 








4 ‘orm, with their extremities bent wrens sO as 
to converge towards the centre, and thus brought as near as ble to 
the centre of the circular vil of the teleph A semici 





orifice is formed on this plate, wi communicates with a tube contain- 

ing a vi tongue attached to the underside of the vibra‘ 80 

that by blowing into the mouthpiece of the telephone a m sound is 

produced and transmitted to the Saws Se, for the purpose of 
ng the attention of the person in charge. 

395. Bearixos ror THe WHEELS OF a N. Salamon.—Dated 





shoulder which will serve as a support for a felt or other washer, which 
is caused to bear against the adjacent end of the hub of the wheel. 
396. Hircuinc Horses, A. M. Clark.—Dated 30th January, 1879.—A 
er, 6d, 
relates toa hitching device consisting of a socket adapted to be 
secured to a post or other fixed support, and a rigid hitching bar, one end 
of which is pivotted within said socket, while the opposite end of said 
bar is prov: with means for its attachment to the bit. 
397. Corrina THe TuReaps or Screws, F. W. P. Parker.—Dated 3ist 
January, 1879.—{ Not proceeded with.) 2d. 
circular saw or disc ided with a suitable cutting edge is mounted 
bearings, and caused to revolve by means of a pulley fixed on the 
spindle thereof. The — to be provided with the screw thread is 
xed in a red-hot condition in an ordinary screw cutting lathe, having 
the necessary change of wheels for giving the required pitch. The 
circular saw or disc as it revolves is advanced against the red-hot spindle 
until the metal is cut away thereby to the depth desired to be given to 
the thread. The spindle is then caused to revolve and travel until the 
desired length of thread has been cut therein. 
398. Sotes anp Heeis ror Boots anp Suoks, G. IW. Simmons.—Dated 
31st January, 1879.—(Not proceeded with.) 2d. 
This consists in dispensing with that portion of the outer surface which 
comes below or under the smaller toes of the foot, so that in the act of 
walking all the pressure is brought to bear upon the surface of the sole 
below the large or inner toes. A large portion of the inner surface of 
the heel is removed or dispensed with, the wearing and copgeeting 
surface being left on the outer side and back surface of each heel. 
399. Wueer Corrers, 7. Foster.—Dated 31st January, 1879.—(Not pro- 
ceeded with.) 2d. 
The revolving cutting tools used for cutting the teeth of metal spur 
wheels are formed of a number of pieces of steel arranged around the 
axis of a holder which clamps them securely, and they are turned up to 
the required profile. They are then hardened and tempered, and re- 
arranged in the holder in such positions that one edge of each forms a 
cutting edge, and that the profile edge tends inwards from the cutting 
edge to the back. 
400. Sewixe anp Emprormertnc Macaines, W. E. Gedge.—Dated 31st 
January, 1879 —(A communication.)—( Not proceeded with.) 4d. 
This relates to producing several parallel chain stitches by means of 
several needle hooks and one single th 
401. Boors anv SHvugs, S. Rowland.—Dated 31st January, 1879.— (Not pro- 
ceeded with.) 2d. 
A recess is cut in the insole to receive a piece of cork, which is secured 
therein by attaching a piece of thin leather to the back of both the cork 
and insole, 
402. Paints anv CoLourinc Marrers, R. J. Cunnack and W. Argall.-- 

Dated 31st January, 1879.—( Not proceeded with.) 2d. 

This relates to the use of kaolin or China clay as a base upon which to 
precipitate colouring matters, so as to form pigments for painting or 
printing. The clay is saturated with a solution of one of the ingredients 
after the manner of a mo t, and a solution of the other ingredient 
then added, so as to precipitate the colouring matter on the body of the 
clay. 

404. Sream Enoines, D. Greig, G. Achilles, and J. Booth. —Dated 31st 

January, 1879. 1d. 

Rotar. slide valves are provided with an annular opening through 
which the steam passes into the steam ports, and this annular opening is 
divided by a number of vertical and radials ribs in compartments, so 
that the steam cannot pass from one compartment to the next. On the 
top of the rotary valve an expansive slide valve works, closing at the 
proper moment those compartments which at the time admit steam into 
the steam port below. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

HicGuH-c.ass finished iron was not in good demand on ’Change in 
Birmingham to-day or in Wolverhampton yesterday; and the 
improvement is less marked in that branch than in any other. 
Upon the week there is no less activity at the mills and forges, 
but new orders are less readily distributed. Common finished 
iron was not to-day strengthened, when, tow: close of the 
market, it became known that extensive iron merchants had pur- 
chased, in one case at least, at less money than me yaa ilaggy 
maker having over-bought pigs, and being compelled to realise. 

Some buyers were dis to hold back until the quarterly 
meetings, which begin in Wolverhampton on October 8th. There 
was some negotiation going on as to pigs, and some sales were 
booked. Where this result followed negotiation the vendors were 

repared to take for pigs of a good quality a trifle less than they were 

ast week asking in the open market. Cinder pigs were plentiful 

and might have been bought at old prices. Northampton pigs 
likewise were to be had at terms which are an explanation of the 
lowness of cinder pigs. All good hematites, together with good 
clay band pigs, were firm at recent advances. 

Most of the leading pig makers are well sold. Sales aggre- 

ting 10,000 tons of Spring Vale pigs have been booked by 
om. Alfred Hickman and Son, the proprietors, who have all 
four of their furnaces blowing. One half of the iron has been 
sold at an advance upon previous rates; and Messrs. Hickman 
have now sent away all their former stock, and the 1200 tons 
outpat per week goes on regularly. ‘To-day they demanded 

£3 5s. for their best brand. esterday in Wolverhampton 1000 

tons of Derbyshire iron were sold in one lot at an encouraging 

advance upon the recent minimum. Messrs. Gazebrook, of 

Netherton, are making preparations to relight one of their fur- 

naces; Messrs. Jones and Sons, of Walsall and Dudley, have 

blown in a furnace; but Messrs. Cochrane and Co., of Woodside, 
have just blown out a furnace. 

Welsh coke and high class Welsh pig iron, as well as common 
Welsh bars, are all bought for consumption in this district, the 
railway freightages being ony: low on the Great Western Railway. 
There is now some hope that good ironstone also, which is 
becoming increasingly scarce in this district, may be obtained more 
abundantly than heretofore from the principality. With a view 
to ascertaining the c: ilities of South Wales to supply the 
required mineral, certain blast furnace proprietors of this dis- 
trict have in the past few days been prospecting in South Wales. 

The galvanised sheet firms are strongly demanding their rise of 
25s. to 30s., the more so as the price of spelter in the London 
metal market has now reached a higher figure than it has for 
some time attained. The quotation of £19 in London is equal to 
£19 17s. 6d. in Birmingham, and that price was yesterday being 
confidently asked for ordinary qualities. Consumers did not 
respond with much avidity, yet sellers affirmed that they would 
have to give the figure and even more before the metal will have 
weakened in price. : 

Messrs. Barrows and Sons, of the Bloomfield, Tipton Green, 
and Factory ironworks, are closing their Tipton Green Works, 
with a view of concentrating their men at the Bloomfield Works. 
Until the concentration has been effected the Tipton Green men 
are under merely formal notice to leave their employment. — 

So successful have been the efforts of M. Chaudron’s engineer 
to recover the heavy shaft casing tubs that recently fell to the 
bottom of the No. 1 shaft at the Cannock and Huntington 
Colliery, that by the time the operations for the day were 
terminated on Wednesday it was expected that the nearest tub 
would be level with the top of the shaft, and that the workmen 
would then begin to land the tubs preparatory to their being 
reset in the shaft. : 

None of the foreign markets can be described as busy so far as 

ardwares are concerned, but from certain of them which have 
been a blank for six weeks some merchants are receiving orders 
of magnitude, and important firms could be mentioned by me in 
this connection who have individual contracts on their books as 

1 as any my have ever received. ‘ 

petition from continental manufacturers continues to be 
experienced. There are wire netting manufacturers in the 

Birmingham district who are now purchasing wire from German 

firms because they can get it at 20 oe cent. under the English 
rices. In the nail trade the Belgians continue to run this 

istrict very hard. They appear to more than maintain their 


1000, the Belgian nails are under the English by from 3s. to 6s, 
Whilst the Belgians ask per cwt. for the 11b. size 38s., and for the 
24 lb. size 28s.; the lish ask 44s. for the first and 31s. for the 
last, both delivered in London. Buyers likewise indicate more 
than an occasional preference for the Belgian arti whieh 
merchants assert are much cleaner. Furthermore the Belgian 
‘oods are packed in iron kegs free cf extra charge, whereas 
lish manufacturers make a charge of 1s. 6d. per keg. 

e black chain makers in the Cradley Heath district, after 
having held a meeting on Saturday last, gave the employers 
fourteen days notice for a uniform list of prices, representing an 
advance in their present w: of 6 or 7 per cent. 

The North Staffordshire finished ironmasters are meeting with 
a ‘slightly better demand, in harmony with the revival in the 
south of the county. 
The North Staffordshire ironworkers have been meeting this 
week, and they have been addressed by the secretary of the 
Wages Arbitration Board of South Staffordshire and East 
Worcestershire, who had on to Tunstall to promote labour 
organisation. This officer laid it down that “‘ during the last six 
years the men had made sacrifices to assist their masters in the 
depression, and that the time had now come when they should 
seek to recover something of what they had given up.” A reso- 
lution was p: requesting the men who are members of the 
Arbitration Board to at once give notice for a reconsideration of 
the wages question with a view to obtaining an increase. There 
is, however, no probability of any increase being at present 
secured. The masters would be only too glad to find that there 
was any justification for the increase which must follow upon 
higher prices for finished iron. 

A splendid supply of pure water has just been secured for the 
aa of Tamworth and thereabouts. A wate: supply scheme is 

ing carried out at the joint expense of the corporation and the 
rural sanitary authority of Tamworth. It includes the sinking 
of a well at Hopwas, about two miles out of Tamworth, on the 
Lichfield-road. The sinking was recommended by Mr. Henry J. 
Marten, C.E., of Wolverhampton and London. The works, 
which will cost about £13,000, were begun about four months ago. 
The well, which is 10ft. in diameter, and is brick-cased, had got 
down to about 170ft. when a shot fired in the red rock touched 
the spring, and there was water, which seems likely to yield over 
one million gallons per day. The proc is twice that which 
Mr. Marten estimated as sufficient for the wants ot the district. 

To-day—Thursday—there will be held in Wolverhampton the 
thirty-third annual exhibition of the Staffordshire Agricultural 
Society, and it ae ge to be one of the most successful which 
the society has held. The entries of implements are hardly so 
numerous as last year, still they number over 700, aud will be 
principally ho in a shedding 620ft. long. Nearly £1000 is 
offered in prizes. 

On ’Change in Birmingham this afternoon ingot brass was 
quoted up £3 per ton. The advance is due to the rise in spelter 
and copper. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE iron trade of this district remains in much the same posi- 
tion as last week. There is no apparent giving way in prices, 
but there is less pressure on the part of buyers. Some of the 
shipping houses are still doing tolerably well, but so far as local 
sales are concerned, there has been only a very moderate amount 
of business passing during the week, and the general condition of 
the trade may be briefly summed up, that producers having within 
the last few weeks sold pretty largely, are holding out for the 
late advance in prices, whilst buyers having apparently covered 
their requirements for the present, and—as I have pointed out in 
previous reports—there is not any increase in the actual require- 
ments of local consumers to necessitate any large purchases of 
the raw material, are not anxious to enter into further engage- 
ments, and are waiting to see what turn the market will take, 
Lancashire makers of pig iron have been doing very little in the 
way of new sales, but as they are sold over the next three or four 
months, they are not pushing for fresh orders at’ present, and are 
firm at their quoted prices at 47s. per ton for No. 3 foundry, and 
46s. 6d. for No. 4 forge, less 24 per cent. 

In outside brands, most of which can be bought at relatively 
lower figures than the local makers are asking, a moderate busi- 
ness is reported, chiefly in Scotch, Lincolnshire, and Derbyshire, 
and a few parcels of North-country iron have also been sold, but 
there are sellers here at prices below those which are being quoted 
by makers at Middlesbrough. 

Hematites are still firm at a considerable advance upon late 
rates, and 5s. per ton more money is being obtained than makers 
were willing to sell at a few weeks back. 

In the finished iron trade there has been more activity, and 
following the course of the pig iron market, there is an upward 
tendency in prices. The demand chiefly is for bars, plates, and 
hoops, and as the latter in the better qualities are now made 
largely of steel, this has caused a considerable demand for steel 
billets, and makers, in some cases, are already over sold. For the 
better qualities of bars delivered into the Manchester district the 
quoted prices are about £5 10s. to about £5 15s. per ton, but the 
nee sorts can be bought at about 5s. per ton below these 

gures. : 

It is only in very exceptional cases that founders, engin 
and machinists are in any better position than that which I des- 
cribed in my last report, and, so far as machinists are concerned, 
the unsettled condition of the cotton trade and the commence- 
ment of the short time movement in one important centre of this 
branch of industry, must tend to make their position, already 
sufficiently bad, still worse. The reports from the various 
branches of the Engineers’ Society in this district continue of a 
very gloomy description, ‘‘ trade bad” being still almost the pur- 
port of them all, whilst there is no material decrease in the 
number of men out of employment. From the American 
branches of the society alone are any reports of improvement 
received, and from these, I understand, there are requests that 
men should be sent out to them from England. 

The coal trade continues generally dull, and, except where 
colliery proprietors are commencing deliveries on account of gas 
coal contracts taken during the summer, there it very little more 
time being worked at the wre There is a rather better inquiry for 
house-fire coal, owing to the season of the year, but except that a 
few of the ironmasters have been taking a little more within the 
past few weeks, there has been no material increase in the require- 
ments for the inferior classes of fuel for either forge or steam pur- 
poses, and the cotton mills are likely to take still less of the engine 
classes of fuel. Prices are still extremely low, with a good deal of 
competition for orders, and the average quotations at the pit 
mouth are about as under :—Best house coal, 8s. to 8s. 6d.; 
seconds, 6s. to 7s.; common round coal, 4s. 6d. to.5s. 3d.; burgy, 
3s. 9d. to 4s. 3d.; good slack, 2s. 9d. to 3s. 3d.; common, 2s. to 
2s. 6d. per ton. A fair quantity of coal is being shipped, but 
generally at very low prices. 

The iron trade of North Lancashire and Cumberland is in a 
steady and, comparatively speaking, active position. The demand 
is considerable, and makers find it necessary to increase the 
output of their furnaces in order to meet delivery engagements. 
The demand for Bessemer iron is considerable owing to the brisk- 
ness which is still observable in the steel trade. In all branches 
of industry, im fact, there is a sign of revival; iron ore is being 
more largely consumed by local manufacturers of iron, and there 
is also a larger tonnage required by makers in other districts, but 
the most en ing feature is the fact that the Americans are 
beginning to buy Cony of hematite iron ore, and it is stated they 
can actually work it at a profit in the steel trade, although they 
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This consists in forming upon adjustable cones an annular flange or 


hold upon the market in wire nails. They are especially under us 
in wire ho In the sizes ranging from 1 to Bab. per every 


have to Bey a large cost in carriage, as well as the very high tariff 
duty. Pig iron is selling well, and stocks have been considerably 
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reduced. The demand for steel is such as to keep the works 
fully employed. Shipbuilders and engineers are not in receipt of 
any new contracts, but there are also brighter prospects in these 
departments. The coal and coke trades are much better employed, 
but no improvement can be noted in prices. : 

The Furness Iron and Steel Company’s balance-sheet—in 
liquidation—has been issued, showing that unsecured creditors 
want £98,335 19s. 6d., and to meet this there is a property 
estimated to realise £47,514 2s. 8d. The secured creditors are 
represented by the sum of £138,259 Ys. 2d. 

he Carnforth Iron Company are blowing in a second furnace, 

and intend in a week or two to blow in a third. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue incident of the week has been the issue of the report of 
the Sheepbridge Coal and Iron Company. It is rather a 
dispiriting document. The trading profit for the year is £3388— 
a sum insufficient to provide the whole of the interest on loans, 
as well as the amount due to the Depreciation and Redemption 
Fund, according to the scheme followed since 1871. After 
making the usual allowances, a balance to debit is shown 
amounting to £4940. This is reduced to £3884 by the balance 
brought forward from last year, and increased to £10,522 when 
the addition to the Redemption Fund is made. The Sheepbridge 
shares are at present quoted at 50 to 51 dis. They are £100 shares, 
£75 paid. 

In'the iron trade rates are improving, and there is more work 
doing. At nearly all the iron works in this district I hear that 
“things look better,” but it is difficult to drop upon specific 
orders. In the North a good deal is being done for America, and 
this has lessened the severe strain in competition with district 
houses. 

In the mills light sheets are in request for Russia, and more 
important orders are expected from that market. For the last 
two years Russian requirements for plates have been very light. 
There is generally a fair demand for the home and continental 
markets. The German and French requirements have lately 
been of more importance. 

I was in the Staveley district this week, and took the opportu- 
nity of calling at the offices of the Staveley Coal and Iron Com- 
pany, whose works are most extensive and important. I was told 
that though there was very great change in the demand for large 
castings in pipes, &c., which form the principal speciality of the 
company, there was a decided improvement in the demand for 
iron, and that prices were “stiffening.” It is difficult, however, 
to tell whether this improvement is owing to a direct improve- 
ment in trade, or whether it is owing to manufacturers laying in 
stocks against a rise of prices. A statement, which has gone the 
round of the press, that the Staveley Company intend to com- 
mence making steel rails is, I am authoritatively informed, with- 
out any foundation. The company hold their meeting next 
Monday, when it will be reported that the net profit for the 
a ending June 30th, has n £29,291, which, added to the 

alance brought forward from lost year, makes a total of £60,779. 
An interim dividend, absorbing £13,033 was paid in February, 
and it is now proposed to pay a further «dividend of £1 10s. per 
share on the A and C shares, and 5s. per share on the B and D 

carrying forward to next account the sum of £28,196. 

I hear that Mr. J. C. Wilson, recently of the Avonside Engine 
Works, Bristol, has been appointed manager of the Butterley 
Ironworks. He is a brother of Mr. George Wilson, chairman 
and man ing director of Messrs. Charles Cammell and Co., 
Limited, rs ops Steel and Iron Works, Sheffield, and of Mr. 
Alexander Wilson, of Messrs. Wilson, Cammell and Co., Limited, 
Dronfield Steel Works. 

As I anticipated last week, the demand for house coal has 
considerably improved. For London the business is mainly done 
by the Silkstone collieries and the thick seam pits. Sport, how- 
ever, has interfered considerably with the tratiic. For Doncaster 
races the traffic, as usual, was so great that coal had to 
be uel as best it could during the nights. A very brisk busi- 
ness is doing in steam qualities, merchants being anxious to get 
as much away as possible before the season closes. Trade is 
anything but remunerative in this class of coal, several owners 
stating that they lose from £60 to £100 a week. The price of 
coke is slightly easier, and there is a good business doing. 

The South Yorkshire coalfield continues in a very unsettled 
state, though several disputes have recently been settled. The 
most important of these was at Wharncliffe Silkstone Colliery. 
The company, finding that they were losing about £5000 a year 
on certain classes of coal, owing to the competition of sea-borne 
fuel in London, from Durham and Northumberland, gave the 
miners employed in the Silkstone seam notice of a 10 per cent 
reduction. The men, acting on the advice of the South York- 
shire Miners’ Association, resisted the reduction. An offer was 
ultimately made that the miners employed in the Silkstone seam 
should submit to a reduction of 5 per cent. Wages in the other 
seams remain untouched. A strike of 600 men and boys is thus 
averted. At Carlton Main Colliery, the miners have also resumed 
work at a reduction of 8 per cent. 

Mr. Macdonald, M.P., has recently been in the Barnsley dis- 
trict, advocating a restriction of output as the only means for the 
amelioration of the working classes, and telling the miners here 
that in Scotland they were receiving an advance of 1s. 6d. per day 
through restriction.. Mr. Macdonald, by letter, suggests that the 
men should fix a date when the restriction of the output should 
commence, and that an effort should be made to induce Derby- 
shire and Nottinghamshire to join in the scheme. The sense of 
the district is being taken on Mr. Macdonald’s proposal. I hope 
on will be sufficient sense in the district to decline the doctrine 
of idleness. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron trade of Cleveland has wavered a little during the 
week, affected by the slight fluctuations in the Scotch market. 
There is no reason why the sympathy between the two should now 
continue, because Scotch prices have shot considerably ahead of 
the relative position with regard to Cleveland prices they have 
hitherto maintained. The normal difference between Scotch and 
Cleveland quotations has generally been 8s. per ton; now the 
former is selling at 12s. per ton in advance of the latter. The 
American demand for Cleveland iron is fair, and an outlet is thus 
being afforded for some of the iron left on hand by the decreased 
German demand ; but although the market is rising, the trade 
cannot be considered to be in a healthy state. The inland demand 
is not increased, and the manufactured iron trade generally isin a 
deplorable condition. There does not appear to be any indica- 
tions of an improvement in the shipbuilding trade, and conse- 

uently plate-makers in this district have little or no work to do. 
e slight briskness which is apparent in shipments of pig iron is 
not as great as it ought to be at this time of the year. On Tuesday 
No. 3 was quoted by makers at 36s. per ton, but business was done 
at 35s. 6d. net cash. Messrs. Connal and Co. report that their 
stock of Cleveland iron now amounts to 81,550 tons. 

I have on previous occasions expressed a fear that any apparent 
improvement in the condition of trade would lead to furnaces 
being put into blast. It is stated that two or three in the dis- 
trict are to be blown in, and that, I fear, will only have the 
effect of increasing stocks of iron. 

On Saturday the stoppage of another iron manufacturing con- 
cern in Cleveland was announced. Messrs. Jones, Brothers, and 
Co., Limited, have conducted business in Cleveland for about 
twelve years. Their speciality was plate-making, and in addition 
they had a rather extensive nail works. Their works have been 





closed in consequence of the stoppage, and pending whatever 
arrangements may be come to. A petition for the winding up of 
the company has been presented in the Chancery Division of the 
High Court of Justice by Messrs. James Watson and Co., of 
Middlesbrongh and Glasgow, iron merchants. That petition will 

heard by special leave on the 24th inst. A meeting of the 
shareholders is called for the 22nd inst. The company is a very 
small one, nearly all the members being directors. The 
liabilities are estimated to amount to about £60,000. The 
capital of the company is £80,000, in 400 shares of £200 each, 
fully paid up. Two or three of the members of the company 
have used strenuous efforts for a long time to keep it afloat, but 
it has been compelled to succumb in consequence of the continued 
depression of trade. The fact also that the price of pig iron has 
gone up 3s. within the last few weeks, while the price of plates 
has not advanced, has also tended largely to increase the losses of 
the company. Mr. W. B. Peat, of the firm of McKay and Co., 
has been appointed provisional liquidator. 

At the time I write Mr. David Dale has not given his award 
on the proposed reduction of 5 per cent. in the wages of iron- 
workers. ‘The arrival of the award is looked forward to with con- 
siderable interest by iron manufacturers, while on the other hand 
the ironworkers themselves are in no hurry to receive it, as it was 
agreed that in case of a reduction being awarded it should only 
commence from the date of the award. 

The distress in the Middlesbrough, Stockton, and Darlington dis- 
tricts, owing to the continued depression in trade, is very great. 
At Middlesbrough a special effort is being made to administer 
relief apart from the board of guardians. A public meeting was 
held on Tuesday night, when subscriptions amounting to about 
£250, including £25 from the Marquis of Ripon, £50 from Mr. 
F. A. Milbank, M.P., and £50 from Messrs. B. Samuelson and 
Co. were received. The following morning additional subscrip- 
tions came to hand, bringing the total amount up to about £500. 
Messrs. Bell Brothers subscribed £100, the Earl of Zetland £50, 
and several cheques came from gentlemen at a distance. In all 
probability the xppeal which the Mayor of Middlesbrough has 
made to the general public will meet with a very hearty response. 
The Mayor also took the unusual course of applying to the Sem 
Secretary for help in the great emergency which had arisen. An 
answer has been received from the Home-office stating that Mr. 
Cross regrets that he has at present no funds at his disposal 
available for the purpose, but that he will lay the Mayor’s letter 
before the Chancellor of the Exchequer, and will also consult the 
President of the Local Government Board. 

The statement made in some trade journals last week to the 
effect that the North-Eastern Railway Company hasgiven out orders 
for rolling stock amounting in value to £225,000 is authoritatively 
contradicted. An interesting feature in connection with the 
North-Eastern Railway Company is the fact that the decrease in 
traffic rates which has gone on uninterruptedly for many 
months is now considerably less on the week than it has previously 
been. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has again been animated during the 
week, with a large business, mostly of a speculative nature. Con- 
siderable excitement has resulted from the resolution of the iron- 
masters to put out a third of the blast furnaces, and the warlike 
attitude which the different interests of the trade have thus 
assumed is likely to prolong the present unsettled feeling. Prices 
have been steadily rising, there being again a substantial advance 
in the value of both warrants and makers’ iron. The foreign 
demand for pigs is well maintained, but the exports were not 
quite so large as in the previous week. There is a material 
increase in the arrivals of pig iron from the Cleveland district, 
the figures showing 2310 tons more than in the corresponding week 
of last year. At most of the ironworks large stocks are held, 
so that the masters can well afford to let a proportion of their 
furnaces lie idle for some time. In the course of the past week 
3157 tons were added tothe stock in the hands of Messrs. Connal 
and Co., which aggregate 304,293 tons. 

Business was done in the warrant market on Friday morning 
at from 47s. to 47s. 6d. cash, the afternoon quotations being 
47s. 8d. to 48s. cash. On Monday the market was very brisk, 
with a large business at a further advance in prices. In the fore- 
noon transactions were effected at 48s. 6d. to 48s. 8d. cash, 
the afternoon’s business being at 48s. 7d. and 48s. 8d. cash, and 
48s. 9d. and 48s. 1ld. one month. The market was rather easier 
on Tuesday, with business at 48s. 74d. to 48s. cash, and 48s. 74d. 
to 48s. 3d. one month. The market was flat on Wednesday, 
with a large business at 48s. ld. cash and 47s. 9d. fourteen 
days. To-day—Thursday—the feeling was strong, with busi- 
ness at 47s. 74d. to 48s. 104d. cash and 47s. 9d. to 49s. 1d. one 
month. 

There has been a good demand for makers’ iron at firmer prices, 
an advance ranging from 1s. to 2s. per ton having taken place. 
The quotations are as follows :—G.m.b., f.o.b. at Glasgow, per 
imperial ton, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Gartsherrie, No. 1, 
53s.; No. 3, 48s.; Coltness, No. 1, 568.; No. 3, 47s. 6d.; Sum- 
merlee, No. 1, 52s.; No. 3, 46s. 6d.; Langloan, No. 1, 52s.; No. 3, 
46s. 6d.; Carnbroe, No. 1, 51s.; No. 3, 46s. 6d.; Monkland, No. 1, 
48s. 6d.; No. 3, 46s. 6d.; Clyde, No. 1, 50s.; No. 3, 47s.; Govan, 
at Broomielaw, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Calder, at Port 
Dundas, No. 1, 51s.; No. 3, 46s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 50s. 6d.; No. 3, 46s. 6d.; Eglinton, No. 1, 49s.; No. 3, 
46s. 6d.; Dalmellington, No. 1, 49s.; No. 3, 46s. 6d.; Carron, at 
Grangemouth, No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 
57s. 6d.; Shotts, at Leith, No. 1, 50s.; No. 3, 46s. 6d. 

There is little activity in the home department of the manu- 
factured iron trade, but the demand on American account con- 
tinues good. t week’s shipments of iron manufactures from 
the Clyde embraced £1885 worth of steel rails for Canada, £1317 
of old iron rails for Philadelphia, and £572 for New York, £575 
old horseshoes and £910 old iron plates and spikes for China, 
£10,000 worth of machinery, of which £4760 went to Hong Kong, 
£2720 to Sydney, and £2040 to Calcutta; £3500 castings, of whic 
£2060 were pipes for Sydney, and £1069 for Spain, £5000 miscel- 
laneous articles, and £4645 sewing machines, of which £3155 were 
despatched to Rouen, £955 to Bordeaux, and £2535 to Antwerp. 

An abundance of coals is supplied for domestic use at the 
lowest quotations, and for the ogee the attempt of the coal- 
masters to advance the prices has signally failed. The result 
upon the shipping trade has been — to diminish the orders. 
Should the ironmasters throw their surplus coals into the market. 
it will in all probability be impossible to maintain the increase in 
prices. 

A conference of miners’ delegates was held in Glasgow on Tues- 
day, when there was a much larger attendance of representatives 
of the miners than usual, and the reports given in showed that at 
a considerable number of collieries belonging to the sale coal- 
masters an advance of 6d. per ton had been conceded. The 
resolution of the ironmasters to put out thirty of their furnaces 
rather than grant the advance was the chief subject of discussion. 
Mr. Macdonald, M.P., who addressed the meeting, argued that 
this step would do more harm to the masters than to the colliers. 
He counselled them to get the men in all the districts to join the 
union, and take part in the movement, and then they would be 
certain to succeed. It was resolved to adopt measures likely to 
draw away the ironmasters’ colliers from their pits to those of the 
sale-masters. 

I am informed that Messrs. Neilson and Co., of the Hyde Park 
Locomotive Works, Glasgow, have secured an order to construct 
eight: werful engines and tenders, the greater part of them for 
the Indian railways. They have also received an order for six 
engines for the Cape. This will be good news to many of the un- 
> 2 and it ought to aid in giving a fillip to trade in this 

istrict. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

EmicraTion has been checked amongst the colliers in Wales by 
the bad news from coal communities in the States, and prepara. 
tions for starting from the Rhondda in particular have been 
postponed. Doubtless there will be a demand for more colliers 
soon in South Wales; Treharris is being opened out under the 
able management of Mr. Thos. Evans, of Hirwain, and will soon 
—— a large number of hands ; the Dowlais Colliery, Bedlinog, 
will also, in all probability, soon be in work. Great difficulties 
have been met with in this case, similar to those experienced by 
Messrs. Insole in the Rhondda ; but judging from the position of 
the Tredegar and Rhymney seams, professional opinion is satisfied 
that the taking is a good one. 

An explosion took place in one of the collieries at Dowlais on 
Tuesday, resulting in the death of one man. 

One pit only, from all I can learn, of the house collieries, 
remains unworked owing to the differences not having been 
adjusted between the colliers and proprietor. This is the George 
Inn Pit, Monmouthshire. Other collieries are fairly active, and at 
Swansea a very gratifying degree of activity has taken place, and 
coal, com patent fuel, and shipping industries have all been 
active. n patent fuel large shipments have taken place to 
Algiers, the Pirgus, and France, and one firm alone, that of 
Messrs. Cory, Yeo, and Co., exported upwards of 4000 tons last 
week. There has been a little flagging at Cardiff in the coal 
trade, and shipments have sensibly diminished again, the falling 
off being considerable when compared with the flush which 
occurred on the opening of the Zulu campaign. The total exports 
of coal from Wales last week were only slightly in excess of 
100,000 tons, and of these Newport sent 21,000 and Swansea 9000, 

I hear that Newport has been selected as the first place for the 
Royal Commission on Mines to visit. Whether this will be the 
head-quarters on each principal coal district taken in detail has 
not yet transpired. 

There is a confident enpeaietine amongst the workmen of 
Melingriffith and Pentyrch that the works widely known as 

oker’s will soon be re-started, and the emigration, which was 
becoming wholesale, has, to a great extent, been checked in 
consequence, One of the Guest family is said to have gone over 
the establishment lately, and, in financial circles at Cardiff three 
large capitalists are openly named as in communicaticn upon the 
subject of purchase. The works are in anything but an anti- 
quated condition, the chief furnace being of the best character, 
and, as I have previously mentioned, capable of turning out the 
best pig at a profit. 

I have just seen an interesting experiment with the crane for 
which Mr, Thomas, of Merthyr, obtained the prize at the Agri- 
cultural Show, London. His patent is for the restraining prin- 
ciple which can be applied to lifts, cranes, pile driving, or else. 
The crane model works admirably, and the greater the weight the 
safer. On winding, at any stage, the hand can be removed, ard 
the burden remains in transit, and in lowering by a simple pressure 
the downward movement can be regulated with extreme ease. 

The Abercarne colliery, notorious as the scene of one of the 
most disastrous colliery explosions in South Wales, will, in a'l 
probability, be opened in a short time. 

The hopeful movement in the iron trade continues, and Dowlais 
inaugurated the despatches of the week by sending off 3000 tons 
of rails for Canada. The only additional consignment from the 
Monmouthshire district was a large cargo of rails for New 

ork. 

At wags which enjoys a good share of the Great Western 
Railway orders, there is an improvement manifest, though up to 
the last week many hands had been discharged. 

Prospects too at Cyfarthfa are byno means bad, and any week 
it may be my pleasing duty to record the preliminary steps for a 
start. Pig is in good demand, and Cyfarthfa can turn this out as 
cheaply if not cheaper than any works I know. One difficulty 
in the way of a thorough start, though that perhaps can be got 
over, is that one of the brothers Crawshay is a minor and will 
not attain his majority for another year. 

In the Forest of Dean two of Mr. Crawshay’s iron mines have 
been restarted. Great quantities of Middlesbrough pig continue 
to be sent to some parts of the Forest, notably Lydney, but a 
large portion used is obtained from Blaenavon. 

‘things are looking better in the tin-plate trade. There are 
many inquiries, and buyers are placing orders at advanced prices 
and pressing for forward deliveries over the year, and wi.l even 
buy into the next. I have heard of large parcels sold at Swansea; 
common coke, 17s. and 17s. 3d. Sellers will not book ahead. 
Better feeling in lower districts this week. A strong impression 
prevails that restrictive action of the men will certainly advance 
prices. 

The Taff Vale receipts last week were £1609 less than the 
corresponding week last year, Penarth £258 less, but the 
Rhymney Railway were £673 more. 











Sourn Kxeystineton Museum.— Visitors during the week ending 
Sept. 13th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,510; mercantile marine, 
building materials, and other collections, 2807. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1683 ; mercantile marine, building materials, and other 
collections, 165. Total, 16,165. Average of corresponding week 
in former years, 19,341. Total from the opening of the Museum 
18,391,461. 

Motter’s “ ALPHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe loins, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvrt.] 
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THE IRON AND STEEL INSTITUTE. 

Tux proceedings ot the autumn meeting of the Insti- 
tute commenced on Wednesday morning in more com- 
modious, suitable, and handsome apartments, in the St. 
George’s Hall, than often falls to the lot of the Institute. 
There are few places where a large meeting of gentlemen 
could be so easily accommodated and entertained as in 
Liverpool, where the presence of so many fine public 
buildings offers so many facilities. On Tuesday detail 
programmes for the guidance of members were circulated, 
with maps of Liverpool and the district, together with 
several of the papers which have been since read. The 
programme, though not “at all bulky, is certainly the 
most complete of its kind ever offered for the guidance of 
those attending such a meeting. It is not that a small 
book is made of it, filled like diaries with a lot of infor- 
mation that one does not want, but it contains just that 
which everyone requires. The names of the members of 
the Council and all other officers are followed by the 
business to be done each day, including the alternative 
excursions to places, works, or vessels of interest, accom- 
panied by a few particulars relating to each. The names 
of a considerable number of other works, factories, &c., 
open for inspection at the convenience of members, is 
then given, with a few notes on each. A list of places of 
interest in Liverpool is followed by a clear guide to 
the postal arrangements, which are useful to everyone. 
This programme is printed well by the Liverpool Sta- 
tionery Cuoreny, and it reflects great credit on Mr. 
Jeans, the secretary of the Institute. 

On Wednesday morning the proceedings commenced 
by an opening speech from the Mayor, the meeting being 
held in the Concert-room of the His words of 
welcome were warm and to the point, and suitably few 
in number. The President, Mr. Williams, replied to 
the Mayor, and in ree of the substitution of steel 
for iron in shipbui ding, upon which the Mayor had 
touched, said that steel would be much more readily 
adopted were it not that the rules officially regulating its 
use demanded that the plates if of steel should be of a 
quality equal to boiler plate. 

It was afterwards announced that the ballot had 
resulted in the election of fifty-eight new members, and 
that the Council had passed the proposition papers for 
thirty-eight more. The President made a few remarks 
upon the invitation to the Institute to hold its next 
meeting in Dusseldorf; said that the Council had 
accepted the invitation, and on putting the question to 
the meeting the acceptation was confirmed. M. Thierry, 
on the part of the members of the Institute in the 
Rhenish-Prussian and Westphalian metallurgical dis- 
tricts, recounted to the meeting the many induce- 
ments for visiting that district. He said that though 
they could not show their English brethren much that 
was new in steel works, they could show them much in 
the use of steel and iron in construction, and particularly 
as permanent way of railways. 

fter the business described had been completed 
and the above announcements made, a discussion was 
taken on a paper by Mr. John Pattinson, on volumetric 
determination of manganese, which was read at the 
last meeting. Of the paper we now give an abstract :— 


Tue VoLUMETRIC DETERMINATION OF MANGANESE IN 
METALS. 


After referring to the ordinary gravimetric method as 
applied to spiegeleisen, ferro-manganese, and steel, the 
author Pc. a new volumetric method by which the 
whole of the manganese in a solution may with certainty 
be precipitated as hydrated dioxide, if a certain amount 
of ferric chloride be also present in the solution, when a 
sufficient excess of solution of calcium h pochlorite— 
bleaching powder—or bromine water is added, and after 
heating the solution to from 140 deg. to 160 deg. Fah. 
excess of calcium carbonate is then added, and the 
mixture well stirred. 

When the ferric salt is absent, and the other conditions 
are observed, the precipitate invariably contains a certain 
proportion of lower manganese oxides, the amount of 
manganese precipitated as dioxide varying from 98°20 
to 99°27 per cent. of the amount of manganese 
present in the solution. Heat is essential in 
order to obtain all the manganese as dioxide, for 
if the precipitation is made by calcium hypochlorite 
and calcium carbonate in the presence of much 
ferric chloride in the cold, the precipitate then contains 
only from 98 to 99 per cent. of its manganese as dioxide. 
The following solutions and reagents are required in the 
process :—First, solution of calcium hypochlorite—bleach- 
ing powder—made by diffusing in 10,000 grains of water 
150 grains of powder or chloride of lime containing about 
35 per cent. of available chlorine. The clear solution is 
separated from the insoluble portion. Second, calcium 
carbonate of a light granular pulverulent character. 
Third, solution of ferrous sulphate in excess of sulphuric 
acid, Rasps see ny, nae roa 10 grains of iron in 1000 grains of 
solution, made by dissolving crystals of ferrous sulphate 
In a mixture of one part of monohydrated sulphuric acid 
and three parts of water, 530 grains of crystals in 10,000 
grains of the dilute acid giving a solution containing 
about 10 grains of iron in own 1000 grains. Fourth, 
standard solution of potassium dichromate, made so that 
1000 grains of it are equal to 10 grains of iron, and care- 
fully brought to standard. 

Mangamferous Iron Ores. — These generally contain 
from 15 to 25 per cent. of manganese, and at least 20 per 
cent. of iron, and therefore usually sufficient iron for the 
dioxide precipitation. Ten grains of the ore, dried at 
212 deg. Fah., are placed in a beaker of about 20 oz. 
capacity, and dissolved by the aid of heat in about 100 
fluid grains of hydrochloric acid of about 1180 specific 
gravity. When completely dissolved, the cover and sides 
of the beaker are rinsed by a jet of cold water, and then 
calcium carbonate is addéd until the solution becomes of 
a slightly reddish colour, showing that the free acid is 
neutralised. Six or seven drops of hydrochloric acid are 





now added in order to slightly acidify the solution, as it 
is found that the precipitate falls in the best condition 
for being filtered and washed when this is done. About 
1000 grains of the solution of bleaching powder are now 
added, and then boiling water is run in until the solution 
is heated to about 140 deg. to 160 deg. Fah. About 
25 grains of calcium carbonate are now added, and 
the solution well stirred until the evolution of car- 
bonic acid ceases. The dark brown precipitate of 
oxides of manganese and iron settles readily, generally 
leaving a colourless supernatant liquid; but if the 
bleaching powder has been much in excess, the super- 
natant liquid has sometimes a pink colour, owing to 
the formation of permanganic acid. Should this be the 
case, a few drops of alcohol are added until the pink 
colour is destroyed. If sufficient bleaching powder has 
been added, the solution smells of chlorine, or it may be 
tested for excess by a rR of iodised starch paper. 
Instead of the solution of bleaching powder, about 500 
grains of saturated bromine water " be used. The 
precipitate is collected on a double filter, and washed 
with water until the washings show no trace of chlorine 
or bromine when tested by iodised starch paper. A 
thousand grains of the acidified ferrous sulphate solution 
are now measured into the beaker in which the precipita- 
tion has been made, and the filter with its contents is 
placed in the iron solution. The precipitate readily dis 
solves, the manganese dioxide converting its equivalent 
of ferrous sulphate into ferric sulphate. Cold water is 
now added, and the amount of ferrous sulphate remain- 
ing in the solution ascertained by adding from a burette 
the standard solution of potassium dichromate, as in 
testing an iron ore. The quantity of ferrous sulphate 
existing in the 1000 — of ferrous sulphate solution 
at first is determined by measuring another 1000 grains 
from the pipette, and, after adding a filter to it of 
the size used in collecting and washing the pa 
triturating it with the potassium dichromate solution. 
Supposing the 1000 grains of ferrous sulphate solution 
in standardising has required 101°1 deg. of dichro- 
mate solution, and the 1000 grains to which the manga- 
nese precipitate obtained in —— an ore has been 
added has required 57°0 deg. of the dichromate solution, 
the percentage of manganese in the ore is calculated as 
follows :—101°1—57°0=44'1 deg. of dichromate solution, 
which are equal to 4°41 grains o oe amount of iron 
converted from ferrous to ferric sulphate by the ne 
nese dioxide yielded by 10 grains of the ore. On multi- 
plying the amount of iron thus peroxidised by 0°491 the 
total amount of manganese contained in the ore is ascer- 
tained. In this case, 4°41 x 0°'491=2°165 grains of man- 
ganese in the 10 grains of ore, equal to 21°65 per cent. 


The slight modifications required for dealing with 
spiegeleisen, ferro-manganese, steel, manganese slags, é&c. 
are set forth in the paper, but as these will be divine 
with little difficulty by metallurgical chemists, we need 
not describe them. Previous to the commencement of 
the discussion Mr. Pattinson made a few remarks to the 
effect that experience since his paper was read has con- 
firmed the accuracy and trustworthiness of the method 
described. In opening the discussion Mr. Riley said the 
occasional error in the ordinary method arose from the 
fact that in the final estimation every atom of oxygen 
represented three atoms of manganese. In Mr. Pattin- 
son’s method this source of error is removed, inasmuch 
as oxygen and manganese are in the ratio of equality. 
The only source of error in Mr. Pattinson’s method he 
thought was the possibility that the whole of the man- 

nese might not be precipitated as peroxide, otherwise 
. had found that the process works well and is quicker 
by three-fourths to five-sixths in time. He had not yet 
used it for actual working analysis, preferring at present 
to retain the old method, though it was troublesome. 
Mr. Stead spoke of his experience with Pattinson’s 
method, and in a series of six tests obtained the same 
results within 0°05 per cent., and found that all tests 
were correct within 0°005 of 1 per cent. He therefore 
looked upon the process as thoroughly reliable. The 
next paper read was by M. A. Pourcel, of Terrenoire, on 
the dalninhatinenbon of iron and steel, followed by one 
on the neutralisation of phosphorus in steel and steel- 
like metals by Mr. R. Brown, of Ayr. This was fol- 
lowed by a short communication by Mr. H. C. Bull, Lon- 
don, on dephosphorising iron. The discussion was then 
taken on all three. 


Tae DEPHOSPHORISATION OF IRON AND STEEL. 

To a great extent this paper is a development of that 
read by the author in June last before the Société de 
YIndustrie Minerale, Paris, a translation of which was 
given in Tue Encineer of the 8th of August. The 
paper is, however, of much importance. In the dephos- 
phorisation of iron and steel three essential elements 
must be taken into consideration—(1) the chemical com- 

ition of the cinder ; (2) the temperature of the place 
in which the operations are performed ; (3) the atmo- 
sphere in which the reaction takes place. Each of these 
elements may enter into the problem with a conventional 
sign, positive or negative, the positive being assigned to 
a basic cinder, a high temperature, and a reducing atmo- 
sphere, while the sign minus (—) will be that of an acid 
= a less high temperature, and an oxidising atmo- 
sphere. 
om, according to the circumstances of the case, the 
apparatus employed, and the physical condition of the 
final product that it may be desired to obtain, one of 
these elements will enter as a constant, while the others 
will be variable. Stated in this manner, the question of 
dephosphorisation, in each of its special cases, may be, as 
it were, put in the form of an equation, and its solution 
sought in a methodical manner. 
e author takes as his first example the blast furnace. 
{t is true that dephosphorisation does not take place in 
the blast furnace, but with the same ore, according to 
the conditions o pa ee may be obtained grey 
mottled, white, or cold and_ spo pig, with a con- 


tent of phosphorus often varying in the ratio of 3 to 1. 





It is not the basic nature of the slag that exercises a 
predominating influence on these results ; it is the tem- 

rature. A high temperature, necessary to the pro- 

uction of very grey pig, with a calcareous slag, has 
the special effect, in the reducing atmosphere of the 
blast furnace, of reducing the phosphoric acid combined 
with the lime or with the oxide of iron, it matters little 
which, and of causingallthe phosphorus to pass intothe pig, 
without any trace of it remaining in the slag. When the 
temperature diminishes, and when the weight of ore in 
ccs to the coke increases without the blast 

ing colder, the pig passes from grey to mottled, from 
mottled to white, and from white to spongy, the 
mottled pig containing less phosphorus than the grey, 
the white less than the mottled, and the cold spongy 
pig still less than the white. 

n the blast furnace, where the third element of the pro 
blem enters as a constant with the positive sign, of the two 
elements which are present as variables, that which exerts 
the et nae rae mee action is the temperature. Tosum up, 
in this particular case of the problem, in which the opera- 
ration was conducted in a reducing atmosphere, and 
where consequently the third element is clearly deter- 
mined with the positive sign +, the dephosphorisation is 
in inverse ratio to the temperature—the second element 
—whilst the degree of acidity of the slag exerts only a 
subordinate influence on the result, the metal being 
equally pure whether the slag contains 18 per cent. or 36 
per cent. of silica, thus playing the part of independent 
variable. The problem is subject to conditions similar 
to those of the Catalan forge, in which the product is 
wrought iron instead of pig. The direct method, which 
Dr. Siemens has endeavoured to revive, possesses the 

t advantage of obtaining’a pure product from an 
impure raw material. 

By means of ingenious appliances, the quantity of coal 
wal as well as the labour has been reduced, but the loss 
was considerable, and variable. Theauthorhashad analyses 
of cinder which showed from 19 to 30 per cent. of silica, 
and from 35 to 43 per cent. of metallic iron, with a large 
amount of phosphorus. Thus, with 28 per cent. of silica, 
2°24 per cent. of phosphorus was found in the cinder. 
There is no doubt that the ball, freed from its cinder by 
the squeezer, ought to yield a very pure iron; but in 
that case the sole advantage of the —e applied to 
phosphoriferous ores disappears, for the dephosphorisa- 
tion is in this case inverse ratio to the temperature. 

The characteristic of dephosphorisation applied to 
direct methods is the positive sign with which the third 
element enters as a known quantity into the problem. 
The operation is carried on in an atmosphere essentially 
reducing, the action of which varies with the intensity of 
the temperature ; a moderate temperature is required to 
obtain a metal free from phosphorus; and the chemical 
composition of the cinder, which was desired to play the 
principal part, only exerts a very secondary influence, 
and frequently none at all. The second example of the 
problem of dephosphorisation applied to methods in 
which the third element enters asa constant with the 
sign minus (—), that is to say, in which the reactions 
oceur in an oxidising atmosphere, presents as many 
special cases as the former; the types are, however, easy 
to distinguish. Pig iron is the starting-point in every 
case; but the result may be a soft metal, solid or liquid, 
or a carburised metal freed from the other metailoids 
which entered into the composition of the pig. It is not - 
so easy to maintain the constancy and permanence of an 
oxidising intermolecular atmosphere, which is, in this 
case, the constant of the problem, as it is to vary in a 
greater or less degree the action of the reducing atmo- 
sphere. It is, therefore, a little hazardous to affirm that 
the dephosphorisation is in this case in direct ratio to the 
temperature. With a given pig, the resulting iron is 
better in proportion, as it has been obtained at a higher 
temperature; and the lessons learned from numerous 
chemical investigations which have been made on iron at 
different stages of the operation of puddling may thus 
be summed up:—(1) Take care to reject the first cinder 
which forms during the melting of the pig; this cinder 
takes off about half the phosphorus; (2) add a pure 
refining cinder, and effect its intimate contact with the 
pig by some mechanical means or other ; (3) when the 
iron comes to nature, again renew the cinder, and keep 
the temperature as high as possible, in order to form the 
balls in a very fluid cinder which runs off easily. The 
chemical composition of the cinder exerts a direct influ- 
ence on the dephosphorisation ; it must be basic, with a 
little manganese, if needs be, to increase its fluidity, but 
especially basic, owing to the iron. The temperature acts 
in direct proportion with its intensity. Lastly, by turns 
of the hands, by mechanical means, and especially by 
the skill and care of the puddler, the constancy of the 
third element with the negative sign must be ensured, 
that is to say, the refining intermolecular action must be 
maintained. In the Danks and Howson furnaces this 
last result has been obtained, and, when the temperature 
is sufficiently high, the problem of dephosphorisation has 

n completely soived. 

The introduction of manganese facilitates the passing 
off of — in puddling, but its action is less 
of a chemical than a physical nature. At the tem- 

rature of the puddling furnace, a pig iron containing 
rom 3 to 4 per cent. of manganese, and from 3°5 to 
4 per cent. of carbon, melts but slowly. bone | 
drop by drop on the bottom in the form of oxidi 
lumps, its contact with the saining substance is 
established ; so that, during its passage from the solid to 
the liquid state, it often loses three-fourths of its phos- 
phorus, and, at the same time, the greater portion of its 
manganese and silicium. In my opinion, silicium plays 
the principal part in processes for the purification of pig 
iron. The operation lasts so much longer without the 
carbon being attacked in direct proportion to the quantity 
of silicium present ; and from the prolonged oxidising 
action on the phosphide of iron should result a more 
purified metal, without much increasing the loss, because 
silicium is a reducing agent of oxide of iron. If the 
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cinder be manganiferous, it will be more fluid, and will 
preserve the pig from the oxidising action of the flame, 
though not in itself refining. M. Pourcel desired to intro- 
duce thisaction of the silicium into the converter during 
the first stage of the Thomas-Gilchrist operation of dephos- 
phorisation, and his hypothesis has been found either inad- 
missible, or so full of truth that some persons have appro- 
priated and patented it. If the author’s hypothesis, 
represented by the probable curve of phosphorus—see 
Tue ENGINEER, p. 101 ante—be not realised under the 
conditions now A oes for the Thomas-Gilchrist method, 
it may wR * be realised by exaggerating in the pig the 
content of silicium in proportion to that of phosphorus, 
and by adding a sufficient quantity of blue billy, 20 per 
cent. of the charge, for instance, of a mixture of three 
of blue billy with one of lime. By running out the 
cinder on the appearance of the spectrum, the ter 
portion of the phosphorus could be eliminated ; and 
the after blow might be of very slight duration, because 
at the end there would only be a small quantity of phos- 
phate of iron to scorify. Is this an error? In endea- 
vouring to prove it by experiment, one might perhaps 
alight upon a truth that was not suspected. As to the 
possibility of obtaining in the convertera metal having less 
than 0°2 per cent. of phosphorus, the author thinks that this 
is certain. “It must be acknowledged that imaginations 
have been given up to the most extraordinary conceptions 
during the last few months; but what will be the upshot? 
In my opinion nothing better than what we have seen at 
Eston.” In a note appended to the paper the author 
= quotations from the writings of Berthier and 

encauchez, which show how far they anticipated recent 
discoveries on the subject of his paper. 


THe NEUTRALISATION OF PHOSPHORUS IN STEEL. 


InsTEAD of endeavouring to get rid of phophorus, 
Mr. Brown has given his attention to the practicability 
of turning the “enemy into a friend,” and he has, his 
paper informs us, succeeded to the utmost of his expecta- 
tions. The proportion of phosphorus that can be 
allowed to remain in steel is generally exceedingly small, 
something like ‘03 to 05 per cent., whereas, by his process, 
he is able to neutralise nearly as much as 1°5 per cent., 
still leaving the metal malleable. The agent employed is 
bichromate of potash, which is a convenient, expeditious, 
certain, and effective means of introducing the chromium 
into the metal, be it iron or steel. To neutralise three- 
quarters per cent. of phosphorus, about one-half per 
cent. of bichromate is employed. Scotch pig iron con- 
tains about 0°75 per cent., and Cleveland about 1°5 per 
cent. If it is thought to be desirable, an equal mixture 
of the two metals would give a metal containing about 
1‘1 per cent. of phosphorus. This could be further 
reduced by the assistance of purer pig iron or malleable 
iron scrap, which would lessen the quantity of bichromate 
to be used with Cleveland iron. 

Castings made by this process are said to be very solid 
and free from blowhvles. There is, moreover, little or no 
loss of metal in the slag, as when the material is used the 
slag is generally of a fine grey colour, showing no black 
oxide of iron. The bichromate of potash should be 
mixed with the melted metal. It may be blown in as 
powder by the blast, or may be introduced from the 
mouth of the converter, the blast being stopped during 
the introduction and afterwards renewed for a short 
time in order to effect a thorough mixture. When 
adding the material in a reverberatory furnace or other 
vessel, it may be in powder or in the usual crystals, in 
small apo! packages, or other wrappers which will 
afford a slight protection whilst it is being introduced. 
When the iron contains much carbon, the excess of 
carbon should be eliminated. For cast iron containing 
‘75 per cent. of phosphorus and a variable quantity of 
carbon, the carbon should be reduced to about ‘2 per 
cent., and about “5 per cent. of bichromate should be 
mixed with the metal: this will yield a ductile steel. 
More bichromate will give a harder steel ; only a portion 
of the phosphorus is removed ; but when the proportion 
of carbon is small, the phosphorus has no injurious 
action. With more Bt, mt the steel will be harder, 
and with less a larger proportion of carbon may be 
retained. With care any of the steel so made will weld 
even when it contains large percentages of carbon an 
phosphorus. 


The following analyses were given in the paper with 
some of the tensile strengths in tons per square inch :— 
No. 1b. No. 2b. No. 3b. No. 4b. 

30 30 "52 “41 
14 “20 “26 
$0 


Carbon, combined per cent. 
Chromium percent. ... ... 
Phosphorus per cent. ... 
Tensile strength ... ... ... 436 44°4 
Ultimate extension percent. 19°35 8719 se weit 
The carbon in 3) and 4% is in excess of what it ought 
to be for a large percentage of phosphorus, and to this 
was ascribed the low tensile strength. Mr. Brown 
explained that his inefficient experimental plant did not 
enable him to decarbonise the metal, and added that 
with the carbon, therefore, decreased, there would be no 
difficulty of increasing the percentage of phosphorus to 
14 per cent. with good results. The author exhibited a 
considerable number of specimens of the steel made as 
described, showing the ordinary tests of twisting, 
nicking, and breaking, and also some specimens of the 
welding, which, as far as could be judged by outward 
appearances, was very satisfactory. 


"16 
“95 


116 1:39 
60 45 


.Dr-PuHospnHorisinc Iron. 


The processdescribed by Mr. Bull in thiscommunication 
consists in the elimination of phosphorus by converting it 
into phosphuretted hydrogen. In carrying out the process 
in the Bessemer converter, steam is forced through the 
molten iron after all the silicon, manganese, and carbon 
are removed. The steam is decomposed, some of the iron 
is oxidised, and the free hydrogen in a nascent state 
combines with phosphorus, forming phosphuretted 
hydrogen. It is preferred to carry out the process in a 
Siemens or other similar furnace, and then the melted 





iron, mixed with as large a percentage of roll or hammer 
scales as is produced in the works, is subjected to strong 
oxidising flames impinging on the surface, while a jet of 
steam is forced through it, the silicon, carbon, and man- 
ganese are oxidised by the joint action of the steam, free 
oxygen of the fiame, and the oxygen of the roll or 
hammer scales. When the iron is free from silicon, 
carbon, and pongemet, and not till then, the steam is 
soamngnaes by the iron and phosphuretted hydrogen 
ormed. 


In the discussion which followed these three papers, 
taken collectively, Mr. Windsor Richards, of Messrs. 
Bolckow, Vaughan, and Co., explained, by means of a 
diagram, roughly, thus—that M. Pourcel’s views respect- 
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ing the effect of silicon and carbonic oxide on the elimi- 
nation of the phosphorus were not correct, as found by 
experiment on the large scale at Middlesbrough. The 
upper line in the diagram indicates the quantity of carbon 
in the molten pig, which drops from 3$ to 0 per cent., 
and the lower line shows the phosphorus from 1°5 per 
cent. of phosphorus to0. Then from the curve it will 
be seen that the phosphorus has dropped to about 1°0 per 
cent. when the carbon is 0. Following the curve it is 
seen that phosphorus drops below one-tenth per cent. 
after the two minutes of overblow represented by the 
shaded portion of diagram. If M. Pourcel’s views were 
wholly correct, then the phosphorus curve would have 
dropped at the beginning of the blow and re-ascended, 
but long working now shows this not to be the case. The 
phosphorus line is absolutely horizontal for the first seven 
minutes. The further remarks of the same speaker were 
to the effect that the process is daily becoming more 
thoroughly satisfactory, and that only slight wees Sarna 
improvements remain to be made. Mr. Snelus also 
mene to M. Pourcel’s views respecting the governin 

effect of temperature. He considers that the author ha 

not sufficiently recognised the difference between oxidising 
and deoxidising flames, and that his reference to a blast 
furnace is not satisfactory, as phosphorus would not be 
found in the slag unless the furnace was working badly. 
If afurnace has sufficient power to reduce the oxide of 
iron, then the phosphorus will be reduced, the more 
powerful the reducing action the more the phosphorus 
will be reduced, and the elimination is more a question 
of reduction than of temperature. M. Pourcel saysthat the 
pig and ore open hearth process did not promise well in 
making mild steel, but the Steel Company of Scotland have 
for some time successfully made mild steel in this way. 
Dr. Siemens agreed with Mr. Snelus in his objections to 
the temperature element, and thought the presence of 
oxygen of some advantage. He also confirmed the 
remarks on the pig and ore method of making steel in 
the open hearth furnaces, and said that scrap was now 
seldom used; it quickened the out-turn, but it 1s not now 
necessary. M. Pourcel makes certain suggestions respect- 
ing tapping off the slag at certain stages, but Dr. Siemens 
stated, that ten years since he had practised this, and 
added silica and manganese as necessary, but the work 
was irregular, though he still thought something might be 
done with the process. Mr. Riley referred to the Tow- 
cester process as that of the future for removing phos- 
phorus. Probably the most important information was 
communicated by Mr. Lowthian Bell. It seems that the 
Cleveland process is sufficiently in practical work to 
permit of several hundred tons of rails being made, a 
good many of which are down on the North-Eastern 
Railway. Mr. Bell gave the average analysis of the 
rails down on that line as 0°10 per cent. of phosphorus, 
and said that some analyses had given only 6'04 per cent., 
which was equal to hematite iron. The rails had been 
subjected to very heavy tests. The usual test on the North- 
Eastern line is two blows from a ton weight, falling 
5ft. This had no effect, and the height of fall was 
increased to 10ft.,and subsequently to 27ft., when the 
rail was not broken, but bent, and a piece broken out of 
the head. Sufficient has not yet been done to determine 
the question of cost, but enough has to ascertain 
the great merit of the invention, aud the credit due to 
the inventors. With respect to Mr. Brown’s aper, Mr. 
Snelus said that the process was very like Sherman’s, 
and referred to the analyses and tests as sufficient indica- 
tion of the uncertainty of the process. The process was 
generally considered expensive, but Mr. Brown put it at 
4s, per ton of steel. Of Mr. Bull’s process, the general 
idea was that steam always would, as it has yet done in 
the hands of other experimenters, cool the metal too 
much before elimination was effected. 


At one o'clock, the reading of papers and discussions 
being concluded for the day, the members went in diffe- 
rent parties to see the three new and largest vessels of 
the Cunard, Inman, and White Star lines respectively, 
viz., the Gallia, the City of Berlin, and the Germanic. 
This last is the latest addition to the White Star 
Line, and, like her sister vessels, is well known for 
the remarkable regularity of her speed. She has made 
the from Queenstown to New York, Sandy 
Hook, in 7 days 11h. 37m.; and from New York, Sandy 
Hook, to Queenstown in 7 days 15h. 17m. Ave 
speed per hour, winter and summer, across the Atlantic, 
10} knots ; greatest day's ran, 410 knots, or 19} statute 
miles per hour for twenty-four hours consecutively. Her 
dimensions are—Length, 476ft. Gin.; breadth, 45ft. 2in.; 
depth, 33ft. 7in. The engines are by Messrs. Maudslay, 
Sons, and Field, and the horse-power indicated 5431; 
length of stroke, 5ft. Diameter of two high-pressure 





cylinders, each 48in.; two low-pressure cylinders, each 
83in. 

The s.s, City of Berlin, was built by Messrs, Caird 
and Co., of Greenock, in 1875. She is 5491 gross 
tons, and 3139 tons net register. Her length is 489ft, 
keel and fore rake ; depth, 36ft.; breadth, 45ft. She has 
accommodation for 220 saloon and 1200 third-class pas- 
sengers. Her engines are 1000 nominal horse-power, and 
5200 indicated. They are inverted direct-acting com- 
pounds, with two cylinders, low pressure, having a dia- 
meter of 120in.; high pressure, 72in.; stroke, 5ft. Gin.; 
steam, 75lb.; vacuum, 26in.; revolutions, 56; expansion, 
20in.; speed, 16 knots. Has made the run from New 
York to bogey 2830 knots, in 7 days 14h. 2m., 
being equal to nearly 15? knots per hour. Has made in 
one day's running 405 knots, equal to 490 statute miles, 
or an average of 19 statute miles per hour. 

The ss. Gallia is the latest addition to the Cunard 
fleet, which now consists of forty-six vessels, having an 
aggregate of 84,354 tons of gross tonnage, and 12,988 
nominal horse-power. She was built in 1878, by Messrs. 
G. and J. Thomson, of Glasgow. Her gross tonnage is 
4808 tons; and she is 5300-horse power indicated, and 
700 nominal. She accommodates 300 cabin and 1200 
steerage passengers, 

From these vessels the parties went to the Merse 
Steel and Ironworks, to the grain warehouses and North 
Docks, and to Messrs. Laird Brothers’ works. Three 
tenders were placed at the disposal of the Institute by 
the Mersey Dock Board, and by these the members were 
taken to and from these vessels and places. 


Tue LiverRPooL, GRANARIES, 


In these granaries the principal features observed were 
the grain carrying and distributing belts, and the hydraulic 
machinery provided with water by double-cylinder 
condensing engine of 360 indicated horse-power. The 
grain belts are three ply canvas india-rubber, about 
léin. to l7in. in width. The belts now running 
have been at work eleven years, and are only now 
showing unimportant wear. They run at from eight 
to ten miles per hour, and sometimes have together 
distributed about eighty tons of grain per hour. The 
method of transferring the grain from one belt to another 
running at right angles thereto is simple, and consists 
simply in making the belt run up on a raised pulley B 
and under A—thus—when the grain is shot forward off 


B and into a hopper, indicated by dotted lines, which 
directs the grain on to the belt C, running normal to the 
other belt. The rollers A and B are upon a frame, by 
which they may be placed as shown in full lines, or as 
indicated by dotted lines, when the belt runs on straight, 
and delivers elsewhere. Means of dressing or sifting the 
different sorts of grain at a very cheap rate are required 
in these granaries, and probably something might be 
made in connection with these belts. Good portable 
elevators for lifting the grain from ships’ hulls on to the 
quay are also needed. They should be floating elevators 
so as not to encumber the quay in any way, and, i 
floating, could be placed beside a ship wherever it 
became most convenient to place the latter. 


Messrs. Larrp Brotuers’ SHIPBUILDING Works. 


These shipbuilding and engineering works are situated 
on the Birkenhead side of the river, a little above the 
Woodside Ferry landing. They were established in 1824 
by the grandfather of the present proprietors. They 
occupy an area of more than twenty acres, and include 
extensive ranges of workshops and five dry docks, one of 
which is roofed over. When fully employed as many as 
3000 workmen are engaged, but at present the number is 
much less. Many celebrated vessels both for warlike 
and peaceful purposes have been constructed here. 
Among the former may be mentioned the Agincourt, 6621 
tons burden, built in 1865; the Scorpion and Wivern 
turret ships, of 1827 tons burden, built in 1863; the 
unfortunate ship Captain, which went to the bottom in 
the Bay of Biscay with almost all her crew, built in 1869; 
the Alabama, which was but too notorious during the 
American war, and for whose depredations we had even- 
tually to pay so much ; and the Huascar, Peruvian war- 
ship, of whoseexploitsagainst the Chilian navy we are now 
hearing from week to week. Among the vessels built 
here for the merchant service are several of the finest 
American and other liners; but space will not now 
admit of further reference to them. Altogether nearly 
500 vessels have been built by Messrs. laird. At present 
they have in hand the following important orders, viz.:— 
Two paddle-wheel steamboats for the London and North- 
Western Railway Company, to run between Dublin and 
Holyhead. They are each 310ft. long by 33ft. broad, 
1623 tons burden, and are driven by oscillating cylinder 
engines of 3200-horse power. They are being constructed 
entirely of Bessemer steel supplied from the Crewe Works. 
They willattain agreater speed than their predecessors, the 
Rose and the Shamrock, built three years since. In the 
moving parts of the engines, Whitworth’s and Siemenis’s 
steel are freely a A twin-screw towing and 
relief boat for the British Admiralty, constructed of 
Landore steel. Two gunboats for the Portuguese 
Government, built of iron sheathed with wood, and 
- cased with zinc sheets. The armament is to consist 
of one 64 and two 32-pounder Armstrong guns in-each 
case. The screw propellers are made so that they can be 
feathered and pla upright by mechanism operated 
from the inside of the vessel, when it is desired to 
proceed under canvas alone. A large store-ship for the 
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Argentine Government, to be built of iron. H.M.S. 
Hotspur, in dock and undergoing alterations. She was 
built about nine years since to the designs of Mr. 
E. J. Reed. A turret is now being fitted, and her 
armour is being remodelled. When completed it 
will be 10in. thick in two layers; the outer face 4in. 
thick, being of steel, and the inner one 6in. thick of iron. 
She will carry two 25-ton guns in her turret, and a pair 
of stern chasers also. The pivot upon which the turret 
turns is entirely composed of plate iron made into 
cylinders, contracted one over the other, and formed into 


a pedestal by uniting them with a broad and strong | be 


circular base aw stiffened with gussets. This arrange- 
ment is found better able to resist sudden blows than 
the solid upright forging formerly used. 

The marine engineering shops contain a large number 
of first-class tools suitable for heavy work, and including 
hydraulic presses of enormous power, for bending armour 

ates. The most important work at present there is the 
machinery for H.M.S. Algerine, itself under construction 
at Messrs. Harland and Woolf’s yard at Belfast. 

Wednesday’s proceedings were brought to a close by 
a largely attended reception by the Mayor, held in the 
Walker Art Gallery. 


Thursday's proceedings commenced withsomeannounce- 
ments by the President respecting the excursions, some 
particulars of which were ares in our last impression. 

A paper was then read by Mr. J. A. Picton, of Liver- 
pool, a gentleman well known by his historical writings, 
and who has for many years taken a most active part in 
the educational affairs of Liverpool. He was a leader in 
obtaining the Liverpool Free Library Act and library, 
and has =~ chairman on the Library Committee since 
its formation, about a quarter of a century since, and it 
is his name which has been given to the Picton reading- 
room, just completed, forming a handsome structure, 
connecting the old Free Library and the Walker Fine 
Art Gallery. Of this structure we give some drawings 
elsewhere, and a description, will appear in our next 
impression. His paper was entitled 


Tue Procress oF IRON AND STEEL AS CONSTRUCTIVE 
MATERIALS, 


This r is purely of a historical character. It points 
out thet with the free use of iron commenced the arts of 
modern life, and that every invention which contributes 
to our comfort is connected with the employment of 
iron. The progress of iron and steel, as constructive 
materials, is illustrated by a rapid glance at the history 
of things made with them. Though in considerable use 
1300 years before our era, it was, notwithstanding its 
shania one of the metals last —— into use. The 
employment of iron by the Britons before Czsar’s time, 
pen the ironworks of the Romans in Gloucestershire an 
in Sussex, are referred to, as are also their primitive 
methods, which were ye in the sixteenth century 
by the introduction of the blast furnace. The early use 
of iron for military ag age and the wide reputation of 
the Sheffield thwitt/e in the time of Chaucer, precede 
some remarks on the beauty of mediaeval ironwork both 
in England and on the Continent, which are followed by 
others on the general introduction of the use of cast iron 
in the seventeenth pe illustrated by reference to its 
employment in — of large size by Smeaton in 1755, 
and subsequently in the celebrated bridges of Pritchara 
over the Severn, at Broseley, 1779; Telford’s, over the 
same river, in 1795, at Buildevas ; and the Sunderland— 
Monkwearmouth—bridge, of 236ft. span, designed by the 


celebrated Thomas Paine, and opened in 1796. The h 


subsequent substitution of wrought iron for bridge 
and similar work is illustrated by reference to Tel- 
ford’s beautiful bridge—1825—over the Menai Straits; 
Stephenson’s ugly bridge over the same straits ; 
Baker’s fine PB at Runcorn; the St. Lawrence, Tay, 
and other bridges. The use of iron in the steam engine 
as a locomotive or marine engine, and the inestimable 
effects of their employment the whole world over, and 
the impulse which they have given to iron production 
and construction, are followed by remarks on the use 
of iron in ships, illustrated by reference to Fairbairn’s 
canal boats of 1830, the Richard Cobden—1844—Great 
Eastern 1858, the fine vessels of the several great com- 
panies, including the just completed and most perfect of 
all passenger ships, the Orient. The credit of having 
invented ironclads is taken from the late Louis Napoleon 
IIL, and given to es > This the French will not 
allow, although they will allow the other claims made by 
Mr. Picton, unless they refer to such things as Mons Meg, 
made before the ~~ iron industry was born. The 
use of iron for building purposes in the Crystal Palace 
is referred to approvingly as an iron building designed 
to look like what it is, instead of like something that it is 
not, and its employment for fireproof buildings, dome 
roofs, and floor girders, as in the Picton reading-room, 
receive passing remarks, concluded by reference to engi- 
— general n meh the — = Me the — 
motto respecting building, namely, “Strength, commodity, 
beauty,” and, to architects’ inefficient, insufficient use of 
iron—“ When employed, they have striven to hide it 
from sight, and seem to apologise to themselves and the 
pcs or being obliged to use it instead of brick or 
stone. 


Thong! this paper was not scientific and _hardl 
technical, it soon proved to be a text upon which muc 
that is important to steel makers and steel users, includ- 
ing all interested in constructive work, was Mr. 
who was on the staff of engineers under Robert 
Stephenson when Thomas Paine’s Bridge was strength- 
ened, made some remarks of historic interest upon the 
way in which this was effected by intermediate girders, 
the Monkwearmouth folk objecting to the removal of the 
bridge then, and still considered to features of 
much beauty. Robert Stephenson once remarked that 
the bridge was an unequalled display of ignorance of 
engineering rep 25 Ma in reply to this question, Mr. 
Picton quoted a well-known adage respecting stones and 





glass houses. This was Me warmly _ received, 
and Paine’s originality and boldness in building the 
bridge = strongly supported by Mr. Adamson and 
others. In the further course of the discussion, 
Mr. Adamson maintained that the tests for ship 
plates are altogether disproportionate to requirements, 
and, referring to the bending tests, he complained of 
their entire want of similarity with the tests applied 
in practice, It is of little use demanding that a plate 
shall double sharp upon itself, if, to gain that 
quality, some other quality of more importance must 
sacrificed, and Mr. Adamson, therefore, urges 
that bending to small radii should not be demanded 
if the plate will not have to be so bent, because 
a greater tensile strength can be obtained with plates 
that will not be so treated. He mentioned certain 
experiments which had been made with reference to the 
plates for the chains for the Firth of Forth Bridge, and 
said that this was a case in which great tensile strength 
is necessary, while ductility is not so necessary, for the 
two spans of the bridge being each 1600ft. the strength 
and lightness of the supporting chains is a matter of 
much importance, and therefore it is desirable to emplo 
a steel which will stand 50 tons on the square inch ill 
have an extension of 15 per cent., but which will not 
under these conditions stand the doubling. On this 

int Dr. Siemens agreed, but he would not agree with 

{r. Adamson in his proposal to give up the bending test 

for boiler and other work. Mr. Adamson is really in 
favour of decreasing the official tests, and making all tests 
according totheduty tobe rformed by the steel. Hestated 
that it is ag to use thin steel plates for the chains for 
the Forth Bridge, and that experiments have shown that 
they may now be coupled by rivetting so as to secure 
a joint equal to from 90 per cent. to 95 per cent. 
of the strength of the fullsection. The greater strength of 
such plates as compared with the very mild steel neces- 
sary to withstand the tests, Mr. Adamson looked upon 
as giving greater stiffness to ships made of them, but Dr. 
Siemens pointed out that the decrease of ductility 
does not secure greater stiffness of the structure—as both 
mild and hard steels are equally stiff within their 
limits of elastic extension—therefore, under the loads 
commonly — in structures such as ships, the 
mild steel has the advantage that it would bend 
instead of break under impact strain, as a collision. 
The bending test he therefore considers necessary, as 
showing the facility with which the iron will coldflow— 
if the expression may be used—under such circumstances. 
Tin-plate manufacturers are now using mild steel instead 
of charcoal iron, and they test the plate by bending. If 
the plate will stand bending backwards and forwards, 
each time hammered close, they consider it a pretty good 
plate. Such severe tests are also, it was considered, 
necessary to prevent the work rivetted up over night 
from falling to pieces in the morning; but as 
Mr. Adamson remarked, this will ever take place, unless 
steel is judiciously selected for the work, and the Presi- 
dent went so far as to say that cases of flanged and 
rivetted work falling to pieces by reason of internal conflict- 
ing strains are now more numerous than they have ever 
been with steel since attempts have been made to use it 
for such pu For bridge work, the principal autho- 
rities seemed to be agreed that steel of a much higher 
tensile strength than is consistent with the present 
tests for ductility might with great advantage be 
employed. Such a material could be produced 
at a cheaper rate than the mild steels, or he 
might say, the fine irons; and Mr. Snelus stated that he 
now made many thousands of tons for boiler and 
such work which will stand a tensile strain of about 35 
tons to the square inch, and give an ultimate extension 
of 15 to 20 per cent. Mr. West, of Lloyd’s, explained the 
difficulty in which those he represented stood, owing to 
the conflicting demands of shipowners, ship-makers, 
steel-makers, and underwriters. He said that Lloyd’s 
are as desirous as any one of reducing the 
tests, or of suiting them to requirements; but at 
present their real knowledge as gained from steel- 
makers’ and steel users’ evidence, given them under 
no constraint, showed them that at present the tests 
could not be reduced with safety. Mr. Crampton re- 
called attention to the oa that steel work does, to _ 
appearance, spontaneously go to pieces sometimes, an 
that while such is known to be a contingency, it will be 
necessary to be on the safe side. He also referred to the 
question of the greater corrosion of steel than of iron, 
especially of the commoner kinds, but this question was 
not taken up. On this subject experiments are being made 
by two institutions, but it is questionable whether much 
in the way of new facts will gathered together. It 
transpired in the course of the discussion that the first 
Bessemer steel plant was made and worked by Mr. 
Menelaus at the Dowlais Works, and that Mr. Menelaus 
was thus one of the pioneers at whose cost the early 
experiments were made before the spiegeleisen idea was 
adopted. Mr. Picton’s paper was followed by one “On 
Some Physical Changes Occurring in Iron at High 
Temperatures,” by Mr. Thos. Wrightson, of Stockton-on- 
Tees. We shall, however, postpone this paper for 
another impression. A considerable party visited the 
Picton Reading-room after the preceding discussion was 
concluded. 

The proceedings of the day terminated with excursions 
in accordance with the programme to the Pemberton and 
Garswood Hall Collieries, the works of the Wigan Coal 
and Iron er and those of the Messrs. Corquodale 
and Co., the White Cross Wire Company, and the 
Warrington Works of Messrs. Rylands; and in the even- 
ing the annual dinner took place in the St. George’s Hall. 








Tre AMERICAN Inon TrRaDE.—According to the Jron Age, con- 
siderable apprehension is felt at Pittsburg that the upward 
movement which has lately taken place in the iron trade will be 
overdone, that it will stimulate importations, largely increase the 
production, and create labour troubles. 





THE FLOW OF RIVERS ROUND BENDS. 

On the second day of the last meeting of the Institution of 
Mechanical Engineers, at Glasgow, Professor James Thomson, 
LL.D., F.R.S., of the University of Glasgow, exhibited a 
very nape poor. | apparatus for the purpose of illustrating the 
theory of the changes of the courses of rivers flowing through 
alluvial plains. his difficult subject was, we believe, first 
treated by Professor Thomson in a paper which he read before 
the Royal Society, and printed in their ‘ Proceedings” for 
May 4th, 1876. 

It is very well known by everyone who has observed 
the little streams which flow down the sands of the sea-shore 
when the tide has receded, that their courses are constantly 
changing, and that the bends tend to become larger and 
larger, until the convolutions meet and an island is formed, 
the ends of the original stream silt up, and the original 
course is converted into a deep ] 

The experimental winding stream exhibited was con- 
structed of wood, and was of the section and plan shown in 
Figs. 1 and 2; the large arrows in Fig. 2 indicating the 
direction of the water in the river. The direction of 
the flow of the water upon the bottom of the river at the 
various points in its course was shown experimentally by 
three distinct methods. The first was by sticking down pins 
at the various points where its direction was wished to be 
determined, aa attaching fine cotton threads to thepins, which 
acted like flags in a breeze, the direction of the current at any 

int in the depth and at any place in the river could be 

etermined. Another method was by planting small particles 
of aniline dye upon the bottom of the river, and as it dis- 
solved a blue streak was made upon the bottom of the river 


Fic.! 





which indicated the direction of the stream. The third, and 
the one which resembled the action of nature the most, was 
by means of poppy seeds, which possess the property of bein 
only slightly heavier than water. The seed as it was droppe 
at the upper part of the course was carried along and deposited. 











The directions upon the bottom of the river at the various 
ints are approximately indicated by the small arrows in 
ig. 2, and it moma at once evident how the banks at the 

outer side of a bend in a river are washed away, and the 

inner are filled up at their expense. It will now be interest- 
ing to consider Professor Thomson’s explanation of the causes 
which produce the currents indicated by the small arrows. 

When water flows round a bend the course of every element 
is curved, and somewhat resembles the shape of the bend, and 
asa matter of course there arises a centrifugal action which 
is exerted upon every particle, and tends to make it rise 
higher on the outer bank than the inner, and take the form 
shown in the vertical section Fig. 3, across the centre of the 
bend at x y, Fig. 2. 

Now, in consequence of the sides and bottom of the river 
by their surface friction retarding the velocity of the 
film of water next to them, the centrifugal action is not 
exerted upon this film that is exerted upon the rest of the 
water, and a current is consequently set up from the outer 
circumference of the bend to the inner, which is indicated by 
the arrows in Fig. 3, and the sand and gravel is swept from 
the outer sides of the channel, and transferred to the inner at 
the point marked. 

The foregoing description of the principles involved will 
give a general idea of the action of rivers; but as the question 
is very important and interesting, we must refer our readers 
to Professor Thomson’s paper, already alluded to, for a more 
minute investigation of the subject. 








NAVAL INTELLIGENCE. 


Tue Herreschoff torpedo boat, which did not answer satisfac- 
torily at Portsmouth a few months back, owing to defects which 
arose in the machinery, has just been overhauled by the dockyard 
engineers, and been "Rtted throughout with copper pipes and a 
double-action pump for the supply of feed-water to the coils, the 
result being that a couple of successful runs have been made. 
The action of her reversible steering gear, which enables her to 
steam at the same rate in any direction, was also exhibited. She is 
now to be fitted with capele frames and the usnal ygeer for 
loading and discharging the Whitehead torpedo. The striking 

uliarity of this little craft, which is 59ft. 6in. long and 7ft. 7in. 
Soeod, with a draught of lft. 3in., and a displacement of eight 
tons, is that its boiler, which consists of a coil of iron 
piping, weighs about one-third less than ordinary boilers of the 
same power, while its screw is immediately under the bottom a 
little abaft the centre of the boat, and its balance-rudder below 
the keel. The engines are of the compound type, and are 
laced in the bows, and steam can be raised in five minutes. 
here isalsoanovelarrangement forthe condensation of the steam, 
the condenser running along the bottom of the boat and forming 
adeep keel. As has been realised on the Thames of 15°323, 
knots and the boat proved very handy, stopping almost dead when 
the engines were reversed from full s toastern. The highest 
ressure was 150 lb. to the square inch, and the maximum num- 
a of revolutions 400 per minute. The new turret ship Colossus, 
building at Sodan, which has been already described in our 
columns, is expected to be equipped with breech-loaders of 38 tons 
or more, 
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PUMP GEARING—LEAMINGTON WATERWORKS. 


MR. G. B. JERRAM, C.E., ENGINEER. 








Iv our last impression we illustrated and described the 
well work of the new Leamington Waterworks. We now 
illustrate above the pumping gear at the top of the well. 
The engraving requires no description beyond that which we 
gave last week. It is proper to state, that the large well 
works were carried on by Mr. Davidson, now borough engi- 
neer of Sheffield, before Mr. Jerram’s appointment to 
Leamington, 








THE RENEWAL OF THE LLANDULAS 
VIADUCT. 


_A DETAILED account of the reparation works recently car- 
ried out 7 London and North-Western Railway Company 
in North Wales will prove interesting to many of our readers. 

The floods of Sunday, August 17th, which especially 


visited the North Wales district, are considered by the oldest | 


residents in the neighbourhood never to have been equalled. 
The rain, commencing on the previous Friday evening, con- 


tinued with but slight intermission until Sunday evening, and | bridge near Aber 
the downpour on the Saturday was very great, the force of | and Bangor, and, as before, on the Chester and Holyhead | 
The railway lines between Denbigh and Mold and Den- | 


the water as it rushed down the sides of the mountains bein 





=== 


| 


| washed away by the current, the total destruction of this 
pier occupied but little time, and the loss of it imme- 
diately caused the collapse of the whole of the seven arches, 
and the entire demolition of the structure. 

Very fortunately, the accident occurred during the day, for 
had it happened in the middle of the night undoubtedly a 
dreadful catastrophe would have been the result. As it was, 
the dangerous state of the viaduct was noticed immediately 


(eet 





after the passing of a train, and only a few moments before its | 


destruction, and, of course, prompt steps were at once taken 
_ to stop the further traffic of the line. 

A short distance away from the line, and situated on the 
banks of the stream, were two small stone houses, and 
these have met with the same fate as the viaduct, nothing 
now remaining but the débris to indicate the position where 
| they once stood. 
he damage caused by the floods was not confined to the 


| district of Llandulas and Abergele alone, for the railway com- | 


| munication was pets «2 by the partial destruction of a small 
tation, situated between Penmaenmawr 


| line. 


something terrific ; consequently the various streams and | bigh and Ruthin were also rendered almost useless by the 
rivers rose to an alarming extent, and as the culverts and | destruction of the bridge at Caerwys on the former line, and 
bridges were not able to convey the large volume of water | of the Brookhouse bridge on the latter. 


ars the roads and fields were flooded over a very large area. | 
Of course our readers will have already obtained, — 


the medium of the daily papers, an idea to some extent of t 
damage done by these floods throughout the country, and espe- 
cially to the lines of railway in North Wales. 

The viaduct at Llandulas is situated on the Chester and 
Holyhead line between Llandulas and Pensarn—or Abergele— 
stations, about one mile from the former and two miles from 
the latter, and about half a mile from the scene of the terri- 
ble accident that occurred near this place about eleven years 
ago. This viaduct spans a small stream which, in ordinary 
weather, is not more than 4ft. or 5ft. wide, and very shallow. 
It rises in the mountains that overlook the valley. 

The viaduct under which the stream passed—Fig. 1, 
page 234—was a substantial structure of seven arches, each 
arch having a span of 28ft., with limestone piers and abutments, 
each pier being 4ft. thick, with double plinth foundation 
4ft. Gin. and 5ft. thick, the height from the bottom plinth to 
the springing of the arches being 21ft., and from the top 
plinth to the springing 17ft. The arches were of brick in 
cement, and lft. 6in. thick. The gradient of the line was ] in 
100 down towards Chester. 


On the day of the demolition of the viaduct, the waters of | 


the stream being very high, and augmented by the incomin 
tide, swept with t force round the base of the piers, zm | 
very soon loosened some of the stones of the third pier from 
the Llandulas end of the viaduct. These stones being quickly 


As soon as the railway company became aware of the 
damage done to their lines, prompt action was taken to 


|of omnibuses, phetons, brakes, and other conveyances for 
passengers, as well as carts for goods, were sent from Liver- 
pool, Chester, Rhyl, Bangor, and other towns to the nearest 
stations to the damaged bridges. The bridge at Aber was 
soon made ready for work again by repairs of a temporary 


Chester could run as far as Abergele. At both these stations 
passengers and luggage had to be transferred to other means 
of conveyance from one station to the other, a distance of 
about 44 miles, 


the kingdom, of course caused great delay, not only to 
passengers and their luggage, but also to the mails and goods, 
the last-named having to proceed by the Cambrian Railway 
vid Afon Wen and Carnarvon, but this line was soon blocked 
with the extra quantity of traffic. 

The railway authorities being fully alive to this great delay 
and inconvenience, at once commenced te make such better 
arrangements for the temporary management of the traffic as 
lay in their power. The Aber bridge being so far repaired as 
to allow of the passage of trains, the attention of the company 
was directed to the destroyed viaduct at Llandulas. It was 





at first intended to make a temporary footpath down the side 


This method of travelling on one of the} 
most, if not the most, important of the railway main lines in | 


of the slopes of the emba:: kment, with a woolen bridge across 
the stream, in order that passengers might be brought up by 
the trains to each side of the viaduct, and then walk from one 
side to the other over the temporary footpath, and then pro- 
ceed on their journey again. As it was considered that the 
inconvenience would still be very great, even with this foot- 
path, it was eventually determined to try the experiment of 
constructing a temporary road for railway purposes over the 
site, and in lieu of the pro footpath, and immediately 
from 600 to 700 men were brought upon the works, and at 
once commenced to make this temporary road, and also to 
rebuild the permanent viaduct. 

The men were divided into three gangs, each gang workin 
sixteen hours, and by this means the works were coated 
both day and night. There was some dissent amongst the 
men at the early stage of the works because of not being able 
to — any accommodation, and particularly food, for the 
little village of Llandulas could not provide sufficiently for 
this large influx of visitors. This, however, was soon 
obviated by the railway company supplying food for all, and 
it also provided a number of railway carriages for the men to 
sleep in, and by this means the works were enabled to proceed 


| with great rapidity. 


On August 26th, or eight days after the accident, the work- 
men finished the temporary road, which was in the centre of 


| and about fifteen yards south of the old viaduct, and over 


e | remedy as far as possible these mishaps, and a large number | 


| the Abergele side of about 220 
nature, and the trains from Holyhead, Carnarvon, &c., were | 
enabled to proceed as far as Llandulas, whilst the trains from | 





which a single line of rails was placed. The wooden bridge 
over the stream was fixed at a level of about 20ft. below the 
old line of rails, and this bridge was approached on either side 
by an inclined road cut out of the side of the embankment— 
see Fig. 2a—and swerving from the main line, and at a 
gradient of 1 in 25, with a lead from the permanent level of 

ards, and from the other side 
250 yards, to the centre of the = he Figs. 1 and 2. 

The bridge was constructed with wooden frames and 
diagonal stays, with longitudinal timbers and 3in. planking 
on the top; this was covered with ballast about 2ft. thick, 
composed of cinders, the sleepers carrying the chairs being 


laid in this ballast. The frames at the bottom were bedded in 
cement concrete. A detailed elevation of this bridge is given 
in Fig. 3. 


Great caution had to be exercised in working the traffic 
over this temporary road; the trains as they approached 
being stopped at the top of the incline, and a powerful loco- 
motive was attached behind, in order to act as a brake in 
going down the incline, and to assist in getting the train up 
the other side; with very heavy trains two engines were 
necessary at the rear instead of one. 

As only one line of rails was laid, crossover roads were 
employed at each end on the permanent road in order to 
work the up and down lines, This —— was thoroughly 
tested before being used, and was duly inspected and 
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approved of by the Board of Trade inspector. By the con- 
struction of this road the trains were enabled to run right 
through from Chester to Holyhead. 

The new viaduct, over which the traffic was turned on the 
17th inst., and which has been constructed in such a very 
short space of time, has six piers, which were built upon the 
old foundations after these foundations had been thoroughly 
inspected and repaired where necessary. 

These piers are 4/t. thick above base, and are built of glazed 
bricks, in mortar ae of one part of Portland cement to 
one part of clean sand from Colwyn Bay pits. Upon these 
piers are fixed four steel girders, one under each line of rails, 
and two lattice outside girders. These girders, which have 
been manufactured at the works of the London and North- 
Western Railway Company at Crewe, are of great strength, 
and are employed instead of the arches which originally 
formed the viaduct. Upon these are laid longitudinal tim- 
bers, to which the chairs carrying the rails are secured. 

As already stated, the works were continued as quickly as 
possible, time being of the utmost importance, oe in order 
that the work might be carried on during the night the elec- 
tric light was used, and this was quite sufficient to enable the 
men employed to continue their labours without loss of time. 
These lights—with Serrin’s lamps—were placed upon the 
pilasters of the old abutments, two of the Gramme machines 
on the Abergele side—see plan Fig. 2—and one Siemens 
machine on the Llandulas side; the former being equal to 
about 4000 candles each, and the latter to 5000 candles, each 
machine being worked at about 800 revolutions per minute. 
On the Abergele side a wooden shed was erected for the 
electric machines, and for two engines which were em- 

loyed to work the same. One engine of 8-H.P. for the two 

3ramme’s machines, and one of 6-H.P. for the Siemens; and 
one boiler was employed to feed the two engines, the water 
required to supply this being pumped up from the stream 

ow by a small donkey engine, which was fixed on the 
bank of the stream, asin Fig. 2. 

In the engravings, Fig. 1 is an elevation showing the original 
.viaduct and the bank connecting the same, with a view of the 
temporary road and bridge. Fig. 2isa plan of the above, show- 
ing the position of the temporary road and bridge, shed forelectric 
lights, carriages for men, donkey pump for the water supply, 
and soon. Fig. 2a is a cross section of the embankment, showing 
the position of the temporary road on the side of the bank. 
Fig. 3 is a detailed elevation of the temporary wooden bridge. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





TIDAL INFLUENCE IN MINES. 

Srr,—Under the heading of Notes and Memoranda, on page 
207, you refer to the phenomenon of tides having been observed 
in a coal mine in Bohemia, and from the concluding words it 
would appear to be quite new to the savans of Berlin and 
Vienna. Under this consideration I have thought that it might 
be interesting to mention that a similar observation was made 
during the investigations made by direction of Mr. Robert 
Stephenson, C.E., into the present and future water supply to the 
town of Liverpool in the winter of 1849-50. The town was then 
supplied from wells sunk in the red sandstone and the perme- 
ability of the measures was being tested, when on comparing the 
yields at various levels there were such discrepancies as led to a 
repetition of the experiments. It was found subsequently that the 
engine had to be eased at certain times and quickened at others to 
maintain the water level in the well, and that such variation was 
about two strokes per minute, 50 to 60 gallons above and below 
the usual working speed, and that the greatest variation occurred 
about two hours after high and low water in the Mersey. When 
a well was standing the water level did not remain the same, 
but the rise and fall were not accurately noticed, as it was believed 
to be due to the influence of pumping at other wells. I may add 
that I had charge of the pumping experiments directed by Mr. 
Stephenson and called his attention to what I had observed, and 
received his instructions to continue the experiments with the 
view to verify them. I believe that my notes are in existence, 
and if you think they would be interesting to your readers I will 
make an extract from such as bear upon this question, and let 
you have some particulars of observations made every three hours 
with counter numbers, &c. Wa. WALLER. 

128, High-street, Redcar, Yorkshire, September 19th. 

e have no doubt that all available information on this 
subject should be made public.—Ep. E.] 





THE CLARK AND WEBB CHAIN BRAKE. 


Srr,—No one who reads over the returns of continuous brakes 
for the six months ending in June last can fail to notice that a 
large amount of the progress made by the railway companies in 
the application of continuous brakes has been in a wrong direc- 
tion. Out of a total of 1381 vehicles fitted with continuous 
brakes during the last six months, no less than 293 or 21°22 per 
cent. have been fitted with the Clark and Webb chain brake, a 
brake which has been repeatedly condemned by the Board of 
Trade and by all impartial observers. The London and North- 
Western Railway Company alone are responsible for 279 of these 
293, and have now—including West Coast Joint Stock—2228 
vehicles fitted with brakes, which, in the words of the Board of 
Trade, ‘‘cannot in any reasonable sense of the word be called 
continuous brakes.” The position taken up by this company in 
defiance of public opinion and of the repeated censures of the 
Board of Trade is indeed remarkable, though an explanation 
may perhaps be found in a sentence from your contemporary 
Iron, for June 21st, 1879, which says that “‘The London and 
North-Western have been tinkering year after year at the Clark 
and Webb chain brake until a species of affection has grown up 
for it, like that of a mother for alamechild.” ‘That the directors 
themselves have not confidence in it is, I think, made clear by 
paragraph six of the company’s brake regulations, which says, 
“* For ordinary stoppages at roadside or terminal stations the van 
[hand] brake alone is to _be used.” Mr. Webb’s own opinion of 
it was expressed to the Railway Accidents Commission on the 
9th of February, 1875, when he said ‘If we have this powerful 
brake introduced for ordinary stoppages without a separate brake 
for the ordinary working too, as sure as fate we shall come to 
grief some day.” That the company’s trains have repeatedly 
come to grief since then, sometimes in spite of the brake, at other 
times because of it, cannot be denied. ‘The latest example of the 
latter class of accident occurred on the 28th ult., at Hammer- 
smith Junction, to a train proceeding from Broad-street to 
Mansion House, when two persons were injured. The carriages 
of the train were separated from the engine by the chain brake 
being suddenly applied from the rear, and afterwards ran 
forward and came into collision with the engine, which had 
been brought to a stand at a signal. Col. Yolland in his 
report, says :—‘‘ This slight accident and collision affords a fair 
illustration of the = of brakes now in operation on the 
London and North-Western Railway. The fracture of a coupling 
was due to the sudden application of continuous brakes by the 
two guards in the vans when the driver whistled for the brakes. 
If the power of applying them had been placed in the driver's 
hands, they need not have been suddenly, but only gradually 
applied, to enable the engine to have stopped short of the main 





signal.” This is a direct instance of an accident—which might 
have had serious consequences—being caused by this brake. ‘The 
list of feilures in the last return is also instructive, as it shows 
that this brake is not by any means to be depended upon, even on 
those rare occasions when it is allowed to be . Here are 
some of the causes of failure as specified in the last return :— 
“January 2nd: Did not act efficiently—flat place worn on 
friction wheel. January 4th: Upright rod attached to brake 
lever broke, owing to a flaw in the iron. January 4th: Did not 
take proper effect, owing to some grease having got on to friction 
wbeck. January 4th: Failed to act promptly, owing to 
ice on friction wheels. January 10th: Did not take proper 
effect, owing to friction wheels having worn rather _ flat. 
January 14th: Did not act properly, owing to friction wheels 
having picked up some greasy dirt. January 17th: Fuiled 
to act, in consequence of brake chain being frozen. February 
25th: Failed to act, owing to friction wheels having been too 
closely adjusted. March 18th: Chain broke on brake being 
applied. March 24th: Did not take proper effect, in consequence 
of friction wheels being coated with ice. May 17th: Did not act, 
owing to grease having got on to friction wheels.” The above 
causes of failure are sufficient to indicate the character of this 
brake, and, to the mind of any disinterested observer must stamp 
it as being thoroughly unreliable. The London and North- 
Western Company appear determined to persevere in the wrong 
direction until they are sharply brought to their senses by power 
be § given to the Board of Trade to “enforce the precautions 
which it has declared to be necessary for the safety of the lives of 
mgers.” Until then, in the words of the Zimes of the 25th 
ult., ‘travellers must derive what satisfaction they can from the 
reflection that a bad brake is —— better than none, and the 
directors may perhaps profitably consider whether good brakes on 
competing lines may not have a tendency to assist in the diversion 
of traffic.” J. N. A, 
Bradford, September 20th. 





MARINE ENGINE GOVERNORS. 


Sir,—It appears that in my letter of the 12th inst., in refer- 
ence toa pneumatic marine engine governor, I have commit 
a mistake. I placed a diaphragm in the wrong position. I am 
much obliged to ‘‘W. M. M.” for a correction, but I fail to see 
that it discloses any difference in the principles involved. Either 
of five units, or three and two ed together make five all the 
same, and the throttle valves of many marine engines that 
require thing of a process to move them are still 
dependent—in the case of the use of the pneumatic governor in 

uestion—upon a tube or column of confined air, or vacuum, as 
the case may be, some 50ft. to 100ft. in length to move them. 
Now, as there is not much power required to do it, the writer has 
been familiar with the working of too many throttle valves that 
worked quite stiff enough to retain the water in ‘the 
vessel at the stern,” or, on the other hand, prevent its 
admission; and this calls to mind a defect in the design of the 
original fly-wheel governor now in general use, and which defect 
this pneumatic governor is possessed of even to a greater extent 
in each of two ways. I say greater extent because the length of 
the spring is greater. On the original fiy-wheel governor, as 
patented, the impetus of the fly-wheel effected only through the 
winding up of two cords the closing of the valve, the opening of 
it being dependent upon the force or strength of the reacting 
spring of the governor. Though the winding up of the cords 
would promptly and positively close the valve as nearly as 
required, the spring supplied the only — to push it open; and 
in the warning of difficult throttle valves, except so far 
that the slack was taken up by centrifugal force, the 
cords might be seen hanging as loosely as the traces between 
a tram-car and the horses when the latter slack their 
speed. The substitution of the winding drum and cords by 
the quadrants and connecting rods completed the governor for 
working both ways with equal force, and ‘* W. M. M.” very 
properly credits it with opening the valve with promptness equal 
to that with which it closes it, and this maintains the speed of a 


ing 
5 





ship. 

The impact of a fly-wheel 30in. in diameter, 150 lb. weight in 
the ring, and revolving at 100 per minute, is equal to that of a 
heavy sledge hammer, and is irresistible by the most difficult of 
throttle valves. It becomes then only requisite to keep the 
driving band or gear in efficient order, and simultaneous action 
with the engine and truthful regulation becomes positive. It was 
the possession of this mechanical advantage that led to its sub- 
stitution of the vriginal balance, or ‘‘ four-ball centrifugal 
governor. 

What “‘W. M. M.” says of carelessness in regard to driving 
bands or gearing, &c., does not occur on steamers that are under 
general efficient management. Such managers of the different 
** liners,” as Mr. Wallace, of the Canada line ; Mr. Lamb, of the 
Peninsular and Oriental Company; Mr. Horn, formerly of the 
St. Petersburg Company; or the late Mr. Thompson, of the 
Cunard Company ; and others that could be mentioned, would 
not allow an engineer to remain in their employ for a moment 
who was not up to his work in this sontlauion. The attention 
of the Board of Trade should be called to such steamers as are 
under loose control. 

““W. M. M.” says “there are engine makers who do not 
approve of governors on marine engines at all.” This is easily 
explained. Amongst the many cases in the early days of the 
governor exploitation, where it was acknowledged to be ‘all 
very well, but it won’t pay us,” it may for this purpose suffice at 

resent to refer to a single instance in the experience of the late 

ir. John Hamilton, without the assistance of whose untiring 
perseverence it is still possible, irrespective of the value of the 
thing, that the governor even at this late day would have made 
but little show, as Mr. Hamilton related it on soliciting the 
patronage of , one of the principal steamship builders of 
the kingdom, he received the reply—‘‘ Yes, Mr. Hamilton, it is a 
good thing—a first-rate thing—but we make more out of repairin 
broken engines than by building new ones.” Whilst we coul 
not expect such candid confessions as this from many, we may 
be sure that but few will work against what they consider their 
own interest. 

In my letter to THE EnGrveer of the 12th inst. I intimated 
that there was no liability in the way of patent fees on the fly- 
wheel governor. There is an exception, and I must beg leave 
here to apologise to the owners of patent No. 1, 1868, for a 
similar governor, which has, amongst other advantages, the use 
of a larger driving pulley to a given speed of the fly-wheel, in- 
creased power over the throttle valve, and great compactness in 
form. T. SILver. 

Royal Exchange, Glasgow, Sept. 22nd. 








THE FUTURE OF THE WELSH IRON TRADE. 


Sir,—Having had a wide and varied experience as manager of 
a Welsh ironworks, and been soumbeneel ieee youth to every 
detail, I have been asked to give my opinion of the future of the 
iron trade of South Wales, and do so, feeling that I enter upon a 
theme of great interest, that in many respects it is a delicate 
one, and that, with the exercise of every care, I must tread upon 
somebody’s corns, and to a few, interested in the retention of old 
conditions, give offence. Such will be unavoidable, but I must not 
be blamed. We stand on the margin of a new era; the old 
lamps must be given away for new énes, and it will be as idle 
and as foolish to blame me for my statements and my advocacy, 
as it will be to condemn the supporters of co-operation, or the 
introducers of American produce. 

It is our fate, I will not say fortune, to live in a time of great 
and wonderful changes, and just as our fathers were able to point 
to the steam engine and other t inventions, so have we to 
reflect that we live in an age when the manual is giving way to 











the mechanical, and brain instead of muscle effects the great 
reforms, many of them Augean-like in their character, 

If our age ever becomes mythologised our gods will be men of 
spare frames and ample foreheads, or the painters will sin. But, 

ou will say this has nothing to do with my subject. I submit 
it has, and will show it by entering upon the matter of which 
this is the threshold. Archzologically the centuries are divided 
into drift periods, stone periods, copper periods, and iron periods, 
Now we enter upon the ee of steel, and whoever talks of 
going back to old-fashioned iron is about as sensible as he who 
would think of resorting to wigwams or kraals. 

The position of iron works at the beginning of the iron era was 
at the “crop” of the coal, in places suggested by the denuded 
state of the strata ; and the early operations in working iron mines 
aud coal have been likened to the scratching of old hens, and the 
tumbling into the furnace of the results. ow the scratching is 
ended, and with the discovery of new processes, those of Bessemer 
and Siemens, and the greater adaptability ot foreign ores to steel 
making, the old Welsh ore has become more expensive to work, 
having to be sought for in deep pits, and at great outlay, thus 
completing its fate, and almost driving it out of the market alto- 
vether. ‘The early condition of iron working was very primitive, 

t was the open hearth system, with two tuyeres, bringing a 
pressure to bear of 1} 1b. to the square inch, and the contrast 
tween this and the closed veal and converter of the new 
system, with a pressure of 25 lb. to the square inch, is as remark. 
able a one as any field of labour can exhibit. It has revolution. 
ised the whole iron world ; the puddler and the refiner have been 
dispensed with, and the country has been shown the practicability 
of making steel or homogenous iron of any texture, hardness, or 
of malleability by the B and Si processes, with the 
—— only of the roller man of all the varied classes once 
employed. 

Now let us see how much has been proven. First, the lessened 
requirements of Welsh iron ore, and now by the old processes 
the depreciation of the old plant. ‘Take any of the old works on 
the hills, Plymouth, Nantyglo, Llwydcoed, Blaina, and what are 
they? Perfectly useless for the new iron era, and the sooner 
melted up the better. Cyfarthfa is better placed in this respect, 
and the mills and furnaces having been kept in good order, may 
turn out the old-fashioned iron in the least expensive mode of any 
of the old works, if a demand, coupled with the offer of a better 
price than now exists, be made ; but while I place Cyfarthfa in a 
somewhat exceptional light, I must add that if it should re-start, 
that start will be only temporary and spasmodic, unless the 
Messrs. Crawshay avail themselves of the new modes, and resort 
to the appliances of mechanical labour, instead of falling back to 
the traditions of Mr. Robert Crawshay’s youthful manhood. 
never knew whether the late iron king ever saw the wonderful 
processes of steel making, and contrasted them with the old formlua 
with which he was so well acquainted. If so he must have been 
startled to see the mixture of ores put into furnace, and the pig 
run into the converter, and, without rest, turned out into the 
finished bar or rail. 

I have often thought that this age of wonderful fact is sur- 
passing the Munchausen tales of our grandfathers’ times. There 
is the telephone, to which the wonderful trumpet of the baron is 
a penny whistle, and now the romance of the American, of the 
cow put into a mill, and coming out nicely jointed and its hide 
tanned and horns polished, &c., is nothing compared to the earth, 
simply heavy earth, which, put into the furnace, comes out even- 
tually rail, bar, needle, sword, frying-pan, kettle, and a thousand 
articles of domestic use. 

No matter how great the distance between portions of the steel 
works, means have been found to keep the steel sufficiently hot to 
carry on other processes. Still, as it is better for mills, rolls, and 
furnaces to be close together—and the closer the better—this gives 
another death blow to the scattered iron works of the past. 
Many of these covered a mile in extent, and if an ironmaster 
were now to enter upon the trade and ae his works properly, 
instead of a mile, he would be satisfied with a couple of hundred 
And what does this bring us to? What I ask is the 
natural sequel? First, that Welsh iron ore is of lessened 
value; secondly, that manual labour has given way to 
mechanical; thirdly, that the old plant of ironworks is 
useless; and now the necessity of bringing the sections of 
a steel works into closer proximity with each other, points 
to the certain issue, the abandonment of old sites and the 
starting of new ones. A part of my creed is that I believe in 
the resuscitation of the Welsh iron trade, but it will be in the 
form of steel or homogenous iron, and the site of the new life 
will be—where? Why on the seaboard! This is obvious for 
several reasons. (1) Spanish or foreign ore is better adapted for 
making steel than Velsh ore, and the coals formerly used, and 
considered best from the northern crop, are now held not to be 
so indispensable, because it has been found that coals situated 
nearer to a seaboard are to be had of a quality better adapted for 
ironmaking than that formerly used at most ot the old iron 
works on the hills. This coal, ranging from Caerphilly to the 
Mumbles Head on the southern crop, is excellently adapted, and 
from its proximity to the shore, would lessen another important 
item of expense if the situation of ironworks be changed. 

And this brings us to my last factor. In the resuscitation of 
the iron trade is Cardiff or Newport to take the foremost posi- 
tion? Cardiff capitalists have ey embarked considerably in 
shipping, with a view to the full development of the Spanish ore 
trade, and it has paid them. Will other capitalists also take the 
next step? 

To my thinking the Marquis of Bute might take the subject 
into his thoughtful consideration, having a deeper interest than 
anyone, and in the probable formation of new docks arrange for 
the new iron era. For I maintain that as foreign ore yields three 
times the quantity of Welsh, as coal is cheaper at seaboard, and 
expenses lessened to a trifle in make, the new furnaces will be so 
arranged that from the ship and not from the train will the ores 
be poured into furnaces, and the ship that brings in the ore from 
Bilbao will be the one to take out bars and rails over sea! 

This may be taken as startling, as revolutionising, but who 
that has followed my course of reasoning will deny it, and for the 
purpose there is ample scope along the marshes. Already the 
subject is under careful discussion at Newport, and it has been 
suggested that from the new works formed on the marshes sufti- 
cient slag would in time be obtained, that would make the 
marshlands as substantial as any other. But Cardiff is properly 
the scene of the new location. It has all the requirements to meet 
the demand, and as people will be enabled to live more cheaply 
there by having good stores of foreign produce, labour in conse- 
quence will be reduced to the required point. 

I do not claim the gift of foretelling the future, but who can 
deny the almost certain cons pse | of these things coming to pass, 
and while the mountain land will continue to be large colliery 
districts for hundreds of years, the great producing quarter, 
Cardiff, will be the scene where the raw material will be worked 
up and sent away by rail and sea. , 

These are my views, and to many who have invested 
largely in works, like ironmasters, or humbly like cottage pro- 

rietors, they may not be acceptable, and may lead to discussion. 
ut I submit that the wiser course will be to prepare for the 
inevitable, not like the sailor furling his canvas against the storm, 
but making ready for the tide of good that is coming again a 


ales. 
Cardiff, Sept. 18th. 
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Reynolds will read a paper entitled ‘‘ Practical Notes on Engine 
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RAILWAY MATTERS. 

Tur United States Railway Gazette contains pogeste of the layi 
of track on new railroads thus far this — e total is 134 
miles, against 1005 miles reported for the same period in 1878, 
943 in 1877, 1231 in 1876, 607 in 1875, 916 in 1874, 2028 in 1873 
and 34,585 in 1872. 

Messrs. Witty anp Wyatt, of Fenchurch-street, are now 
importing mules from Spain for working tram cars, the London 
Tramway Company being the first to substitute mules for horses, 
It is claimed that a mule can be kept for £11 per year less than a 
horse. This is an important question for more or less impecunious 
tramway companies. 

Great progress continues to be made with the St. Gothard 
tunnel. ree thousand workmen are engaged between Fluchen 
and Goeschenen, and sixty boarding and lodging-houses have been 
constructed for their accommodation. Next year 5000 men will 
be gathered together in the same district, and a hospital has been 
specially erected at Wasen, supported to a large extent, like that 
at Altorf, by contributions from the emplo themselves. Ten 
thousand kilogs. of dynamite are used every month at the works, 
and double that quantity of lime and cement every day. 

Last Saturday, two years from the date of laying the first stone, 
the new stone viaduct over the valley at Denby Dale was 
finished by the fixing of the keystone of the last arch, This is 
one of the most substantial works in the railwa world, Its 
length is 1100ft., and greatest height 126ft., and it consists of 
twenty-one arches of 40ft. span, supported by sixteen xa and 
six abutments. The contractors are Messrs. Naylor Brothe 
who with eight steam engines and fifteen horses, have mov 
100,000 tons of material, or about 200 tons for every working day. 
The estimated quantity of timber and plant is 1000 tons. 

Wiru regard to the project of the German Government for the 
purchase of railways, the Independance Belge says the treaty 
relates to the most important Prussian lines, notably those 
of Berlin-Stettin, Magdebourg-Halberstadt, Cologne- en, 
Berlin-Potsdam, Berlin-Anhalt, and the Rhenish Railway, form- 
ing altogether a network of 4700 kilometres in length, and repre- 
senting a capital of about 1,600,000,000 marks. Up to the 

present moment the conventions relating to the first two railway 
fines are alone signed; the others have still to be approved of in 
the general meeting of shareholders. The chances are not 
the same ; for instance, the purchase of the Rhenish Railway is 
beset with many difficulties. The acquisition of this line and 
that of Cologne-Minden would give the Government a great 
influence over the traffic with Belgium and the Low Countries. 

Proposats having been made to the Bradford Corporation in 
connection with the tayin down of tramways within the borough, 
it has been decided that the corporation shall take up the matter. 
At the next meeting of the Town Council—in October—it will be 
determined as to whether an application shall be made to Parlia- 
ment for a Provisional Order, authorising the re to lay 
down tramways, commencing at the top of Dar mg we and 
extending along Manningham-lane to the borough boundary. 
‘Another Mee will start from Peel Park, and up road to 
the boundary at Bradford Moor. The third tramway would 
commence near to the Mechanics’ Institute, and would traverse 
the new Sun Bridge-road and Thornton-road, to Four Lane-ends, 
in the direction of Allerton, Daisy Hill, &c. There is a steepish 
rise up Manchester-road, but not so steep as the ascent of Sun 
Bridge-road, but, rather ciagecenty, the scheme dves not provide 
for chester-road, one of the most poe districts in the 
borough, and where a tramway would prove very useful, and 
would be almost sure to pay well. Other tramway schemes have 
been mooted, but they have never got much farther, and one was 
wound up with considerable loss to the promoters. 

WE have to record the completion of a most important work in 
connection with the doubling of the London and South-Western 
Railway Company’s narrow gauge line of railway to the West of 
England, viz., the doubling of the Meldon Viaduct, two miles 
west of Okehampton station. The viaduct is constructed of iron, 
in six spans, of 90ft. each, the height in the middle being about 
160ft. The viaduct has been doubled at a cost of about £15,000, 
from the designs of the company’s chief engineer, Mr. W. Jacomb, 
Memb. Inst. C.E., by Messrs. Head, Wrightson, and Co., of 
Stockton-on-Tees, under the supervision of the company’s district 
engineer, Mr. B. J. Fisher, Memb. Inst. C.E., and although a 
work of great magnitude, and attended with many risks, has 
been carried out with such care that no mishap of any kind in 
connection with it has occurred. The new widened portion of the 
viaduct was last week inspected on behalf of the Board of Trade, 
by Major-General Hutchinson, R.E., and subjected by him to 
very severe tests, which entirely satisfied him of the strength and 
stability of the structure. ‘The work has been carried out for the 
contractors in a most able manner by their representative, Mr. 
Clark. The doubling the line of railway from Meldon Viaduct 
to Lidford is in a very forward state, and will be ready for open- 
ing in a few weeks, when the London and South-Western Com- 

ny will have a complete double line from London as far as Lid- 

ord towards Plymouth, it having during the last few years 
doubled its line from Exeter to Meldon—twenty-eight miles ; 
the remaining section, now nearly completed, from Meldon to 
Lidford, being a further length of eight miles. 

A curious contrast of the proportionate receipts and expenses 
on railways is afforded by some official statistics in regard to the 
Great Northern Railway—one of our typical passenger railways. 
These facts may correct some misapprehensions as to the sources 
of receipts and expenditure on railways, and the contrast afforded 
by little oy than —_ years’ working is — Four 
years ago the receipts from passengers, :els, mai c., were 
equal to 4°89s. per train mile; in the last half of last year— 
corresponding half-year—they were 4°28s. per train mile; and in 
the first half of this year they had sunk to 3°73s., it being always 
borne in mind that the latter half of the year is the more 
remunerative one. In 1875 the receipts from merchandise and 
mineral traffic were reported as equal to 5°48s. per train mile ; 
in the corresponding half of last year the recei rom these 
sources were 5°52s. per train mile; and in the first half of the 
current year they were 5°39s. per train mile. Adding other 
slight items of expenditure, the receipts over the whole train 
mileage—passenger and goods—of the company were, in the 
earlier year, at the rate of 5°29s. per train mile; in the corre- 
sponding period of last year, 4°99s.; and in the first half of the 
present year, 4°69s. Thus though the gross receipts of the com- 
pany are increasing, they are not increasing so rapidly as is the 
train mileage, the running of which earns them, As to the 
expenditure, the figures are instructive also. Four J ys ago the 
maintenance of way, works, and stations cost 6°20d. per train 


mile ; in the corresponding half of last year it cost 5‘91d.; and | pe 


in the first half of the present year the cost was 5°63d. For 
locomotive power the charge was, in the earliest half-year named, 
8°69d.; in the contrasting half of last year, 7°63d.; and in this 
year, 7°81d.—the change being chiefly due to the reduced price of 
coal, The traffic a are the costliest item; they were, 
four years ago, 11°18d. per mile; at the end of last year, 11°0d. 


per mile; and at the present time, 10°60d. per mile. Compen- | part 


sation has fallen from ‘78d. per mile to ‘67d. and ‘55d.; law 
charges are practically unchanged, and general charges have 
fallen ‘20d. per mile. The only noticeable increases are in the 
cost of repairs to carriages and wagons, and in rates and taxes. 
The total cost was, four years ago, 2°77s. per train mile; and, in 
the corresponding period of last year, 2°66s., whilst for the pre- 
sent year the amount has been 2 The reductions, therefore, 
in the expenditure have not been so large as those in the receipts. 
In the cost of rer | materials there have been large reductions, 
but there has not been an oe of the pes knife so 
fully in other directions, and it is probable that on our chief 


railways the example set by the North British in the reduction 
of salaries and wages may 


ave to be followed. 
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NOTES AND MEMORANDA. 


M. Raovrr has shown that porous nickel absorbs hydrogen 
when it is og as the magnetic electrode in the decomposi- 
tion of acidulated water. 

Tr is said in the United States that M. Hippolyte Fontaine’s 
opinions have been supported so universally in condemnation of 

r, Edison, that it is now suggested that the patented and pub- 
lished discoveries of the latter are only a blind to con his 
movements, and that he is really working in some other direction. 


Oven fifty patents have been obtained for cow milkers, thir- 
teen in England and forty in America. These machines have 
been divided into three c First, tube milkers ; second, 
sucking machines; third, mechanical handmilkers. The first are 
tappers, the second suckers, and the third squeezers and strippers. 
Some devices are formed of combinations of these classes. As 
yet no one machine can be considered a success. 


M. Leon TrsserENc DE Bort has ingeniously modified the 
common aneroid barometer by substituting for the train of clock. 
work terminating in a pointer a mirror mounted on a jewelled 
axis, which is rotated by the rise and fall of the exhausted 
receiver, and its indications read off by a small telescope by 
reflection from a graduated scale. The sensibility of the instru- 
ment is said to be much increased, and all errors due to a long 
train of wheelwork are eliminated. 


M. A. Gorcen has succeeded in making an artificial deutoxide 
of manganese, having all the properties and characteristics of 
polianite. It was obtained by heating nitrate of manganese, very 
—y and for a considerable time, at a temperature of from 
155 deg. to 162 deg.—311 deg. to 323°6. deg. Fah.—in a glass 
phial placed in a bath of oil or paraffine. His experiments 
confirm the hypothesis which was published in 1860 by MM. 
Sainte-Claire Deville and Debray. 

GvuyYarD discovered uralium about the year 1869 in some com- 
mercial platinum obtained from Russian ores. He has lately pub- 
lished an account of it. Next to silver it is the whitest metal 
known. It is as malleable as the purest platinum, but much more 
ductile; and it is nearly as soft as lead. Its melting-point is 
about the same as that of platinum, and it is not volatile. 
Its specific gravity is 20°25, and its molecular volume, like 
that of osmium, platinum, and palladium, is 6°25. Its atomic 
weight is 187°25. This metal has very nearly the same chemical 
properties as platinum. 

Or mixtures of metals which become liquid at temperatures 
at or below the naling point of water, there are several known, 
some of which are placed in convenient order as follows :—(1) 
D’Arcet’s—Bismuth, 8 ; lead, 5; tin, 3 parts. This melts below 
212 deg. Fah. (2) Walker’s—Bismuth, 8; tin, 4; lead, 5 parts; 
antimony, 1 part. The metals should be repeatedly melted and 
— into drops, until they can be well mixed previous to 
using them together. (3) Onion’s—Lead, 3; tin, 2; bismuth, 
5 parts. Melts at 197 deg. Fah. (4) If to the latter, after re- 
moving it from the fire, one part of warm quicksilver be added 
it will remain liquid at 170 deg. Fah., and become a firm soli 
only at 140 deg. Fah. (5) Another—Bismuth, 2; lead, 5; tin, 
3 parts. Meltsin boiling water. Nos. 1, 2, 3, and 5 are used to 
make toy spoons to surprise children by their melting in hot 
liquors. A little mercury (as in 4) may be added to lower their 
melting points. Nos, 1 and 2 are specially adapted for making 
electroty pe moulds. French cliché moulds are made with the 
alloy No. 2. These alloys are also to form pencils for 
writing, also as metal baths in the laboratory, or for soft solder- 
ing joints, 

Messks VAUBRIEL AND Beck, of Hanau, have invented a lamp 
which is made entirely of glass, the use of which they claim to be 
attended with very considerable advantages. It is chiefly 
intended for petroleum and spirit lamps. A serious of experi- 
ments have been made with it at the instance of the Technisches 
Organ fiir Gewerbe und Haushaultung, and the report given in 
its columns is decidedly favourable. ‘The flame clings closely to 
the wick, so that lighted lamps may be carried about without 
fear of their being extinguished by sudden draughts ; moreover, 
no sparks are liberated from it. With an equal amount of this 
wick turned up, a much brighter and clearer light is obtained 
than where cotton ones are used. The smoking is greatly reduced, 
and at least 10 per cent. of oil is saved. There is scarcely any 
waste of the wick itself, and the troublesome trimming and 
cutting to which lamp burners are accustomed is altogether 
power | for no portion of it is carbonised. Used in spirit lamps 
it analy increases the heat of the flame, and finally it can 
produced and sold ata very cheap rate. We have not yet heard 
where the new wicks can be obtained, nor has ~~ description of 
the wick yet been published, probably because the patents are 
not yet complete. 

In 1876 G. Van der Mensbrugghe demonstrated the two 
following propositions :—(1) If the upper free layer of a liquid 
mass undergoes an expansion, it mes cooler; if, on the 
contrary, it contracts, it becomes warmer. (2) In each case there 
are developed in the mass thermo-electric currents, with in- 
tensities inversely proportioned to the mass, and directly 
proportioned to the surface variations. He applied these 
propositions to the explanation of the movements on the surfaces 
of — bubbles, the alternating movements of liquid layers on 
other liquids, the occasional extraordinary production of heat in 
a solid when moistened by a liquid, the thermo-electric currents 
developed by variations of extent in the surface of separation 
between two liquids, the enormous electric discharges in storms, 
the maintenance in a liquid state of the little drops which form 
clouds and mists in a freezing atmosphere, the exceptional 
age presented by some alloys near their limits of greatest 

ensity, the intense heat which is required to detach a volatile 
liquid from a porous surface, the phenomena of ebullition 
observed in Donny’s classical experiments, Hansten’s relation 
between meteorological perturbations and magnetic variations, 
the mo ts of bubbies of air in levels and vapour bubbles in 
the cavities of minerals, and Savart’s phenomena in liquid sheets. 
Ina recent paper he has extended the application of his formulas 
to the loss of heat in a jet of vapour, the increasing energy of 
waves, the formation of bars at the mouths of rivers, and the 
motion of the Gulf Stream. His explanations are, says the 
Journal of the Franklin Institute, all very ingenious, and many of 
them are confirmed by satisfactory experiments. 

Tuar portion of the west coast of Africa which lies south of the 
river Volta furnishes us with our principal supplies of palm oil. 
Nearly a million hundredweights of this oil are annually imported 
into Great Britain, of the aie of over a million and a half 
sterling, its principal use being in the manufacture of soaps, 
rfumery, candles, and similar articles. Among the natives it 





is highly valued, both for food—taking the place of butter—for 
lighting and cooking purposes, and for anointing the head and 
. The so-called oil, which is, rather, a fatty substance 
resembling butter in appearance, is obtained from the fruit of 
several varieties of palms, but chiefly from that of the species 
known as Elais guineensis, which giows in abundance on that 
of the western coast of Africa after which it is named. 
thickly do these trees grow, and so regular and rapid are their 
supplies of fruit, that in some localities where the regular collec- 
tion of the ag vee is not practised the ground becomes covered 
with a thick deposit of the wy. fatty matter produced by the 
ripe berries. According to a Melbourne paper, deposits of palm 
‘*oil,” which may almost be called ‘‘ mines” of vegetable fat, 
exist in some parts of the Gold Coast which, if not in themselves 
worth working, at least practically illustrate the natural wealth 
of the country in such productions and indicate its undeveloped 
resources, ‘hese ‘“‘ mines” would probably not repay the cost of 
exploration, as the palm oil is apt to become rancid, and value- 
less for its general uses after long exposure, though for such 
purposes as candle making these deposits might still be valuable. 








MISCELLANEA. 


On the 1st October the new telegraphic treaty between Belgium 
and the Netherlands comes into force. The cost of a simple 
telegram between the two countries will henceforth be half a 
franc. For each additional word the charge will be 5 cents. 

THE relative cost of rival great guns is an important factor in 
the gunnery aes. and is as follows :—The Krupp steel gun of 
70 tons, £22,000; the Armstrong 100 ton coiled wrought iron gun 
£16,000 ; the Woolwich—Fraser—wrought iron coil gun, 80 tons, 
£10,000. Therefore two 80-ton guns of the Woolwich type can 
be constructed for the cust of one of their German rivals, and 
leave £2000 to the good. 


Tr is vo gy ee that the Russian Government is making a con- 
tract with American shipbuilders for the construction of a 
number of ocean corvette cruisers to cost nineteen and a-half 
millions of dollars. The contract, it completed, will probably be 
awarded either to Cramp and Sons, Philadelphia, or to John 
Roach and Sons, Chester, Pa.; in either case giving employment 
to several thousar. mechanics. 

LarGE ironworks are being put down at Savona, ts for the 
manufacture of railway materials. The co’ undertaking 
the work is in connection with the firms of Golpin-Sue, Jacob, 
and Co., and the Société des Forges, Fonderies, et Chantiers de 
la Buire, at Lyons. The society, as at present constituted, is to 
last for fifteen years, and it will in time be able to supply the 
bulk of the materials required by the Italian railways. 


A Commission lately appointed by the Prussian Government to 
investigate the best class of inks to be employed for official 
purposes have just presented their report. They state that 
aniline inks are not suited for this purpose, because they can be 
easily washed away, especially by Ly or me of chlorine. Inks 
in the composition of which alzari (Adrianople red) is employed 
can be obliterated Jess easily. But they are of opinion that the 
best of all is made from gall nuts, and recommend that it shall be 
used for official purposes and for all documents the preservation 
of which is of importance. 

A NEW grape sugar manufactory at Peorai, Illinois, rapidly 
approaches on gears The dimensions of the structure are 
Oboe. long, 104ft. wide, and 93ft. high, to which is added a 
boiler-room 90ft. long, making the entire length of the building 
200ft. The establishment will have a capacity for the conversion 
of 6000 bushels of corn into su and syrup daily, and, when 
completed and in operation, will give employment to 250 men. 
To accommodate this increase in the population, and give them a 
home near their work, a small village is being built in the vicinity. 
It will contain about thirty small dwelling houses, and a commo- 
dious boarding-house. 


THERE has recently been introduced at the mill of Phillips, 
Nimick, and Co., Pittsburgh, a large apron made of hollow sheet 
iron, which is hung in front of puddling furnaces to protect the 
workmen from the great heat. The apron is hung by pulleys on 
a bar, so that it can be easily slid to one side when charging or 
drawing the iron, and it is filled with water constantly running 
from a hose. This apron, thus filled with running water, is a 
perfect non-conductor, having only the small opening for the 
puddler’s tools uncovered. All the worknien bear testimony to 
the perfect success of the invention, and say that with it two 
men can easily do the work formerly done by three. 

On Friday morning a party of engineers and machinists left 
Bradford for Liverpool en route to America. <A strike in these 
trades has been in existence for some time in Bradford, and a 
committee has been formed for the purpose of assisting the men 
out of work to emigrate. On the previous day thirty men belong- 
ing to the same place left Liverpool for Philadelphia, an agent for 
a firm in that city having received instructions by cable to engage 
and send out immediately by the American line 100 rivetters, the 
firm paying half the passage money, and ——— three 
months’ constant work at good wages. Some hundreds of work- 
ing men assembled at the Bradford Railway Station to witness 
the departure. 

A company in Westfield, Mass., have, it is said, after much 
experimenting, perfected a wheel of remarkable cutting qualities, 
being com of corundum, the next hardest substance in 
nature to the diamond. In a scale of twelve, rating the diamond 
at twelve, corundum stands at eleven; while emery averages at 
eight and a-half in hardness, The difficult problem, attempted 
by so many, of finding a base strong enough to hold corundum 
without interfering with its cutting qualities, has, it is ee ns 
at last been solved by a happy combination of materials and an 
ingenious use of the process of vitrification. The cost of the 
corundum wheel is only about 25 per cent. more than that of the 
ordinary emery wheel. 

AN apparatus, says the Scientific American, has been put into 
practical use in Chicago by the inventor, Colonel A. C. Elli- 
thorpe, and subjected to serious tests in the Chamber of Com- 
merce, where the elevator car, which itself weighed 2 tons, was 
loaded with 5000 lb. of iron, and, to test the real merits of the 
invention, a basket of eggs and some glass globes; the car was 
then dropped from a height of 40ft., and was checked so gradu- 
ally by the air at the bottom of the shaft that neither an egg nor 
a globe was broken. This encouraged two men to drop with the 
car, and they reached the buttom not only in safety, but almost 
unshaken. ‘This seems very like the recent account of a similar 
trial in Europe, in which the ‘ap tus” consisted simply of 
an empty pit below the lowest stopping place of the car, forming 
a pneumatic cushion. 


A RECENT investigation by United States consuls in various 
European countries, at the request of the State Department, goes 
to prove the following facts:—First, that wages in the United 
States are double those of Belgium, Denmark, France, and 
England; three times those of Germany, Italy, and Spain; and 
four times those of the Netherlands. Secondly, that the prices 
of the necessaries of life are lower in the United States than in 
Europe, and that the labourer in the United States, were he satis- 
fied with the scanty and miserable fare upon which the European 
labourer must live, can purchase like food for less money than it 
can be purchased for in Europe. Thirdly, that the French 
working people, with far less wages, are happier than the workin 

ple of Great Britain, whe receive the highest w in 
urope, on account of the steadiness and the economical habits 
of the former, and the strikes, drinking habits, and consequent 
recklessness of the latter. Fourthly, that more misery results 
from strikes, drinking, Socialism, and Communism in England 
=e ew than from all other causes combined, hard times 
included. 


Mr. J. Taytor Kay, the librarian of the Owens College, has 
prepared for the eon conference a note on the present 
state of the College library. The nucleus of the library, it is stated, 
was formed by a donation, immediately on the establishment of 
the College, from Mr. James Heywood, F.R.S., of 700 volumes, 
shortly afterwards increased to 1200 volumes. This was seconded 
by grants from the then trustees for the purchase of books, and by 
valuable donations from members of the governing body and the 
ag until in 1869 the number of volumes reached some 5700. 

n 1870 the first large accession was received, being a legacy of 
nearly 7000 volumes by Dr. James Prince Lee, late Bishop of 
Manchester. In 1877 3600 volumes were purchased from the 
executors of the late Mr. David Forbes, F.R.S., and large dona- 
tions have since been received from Mrs. G. V. Vernon and Mrs. 
F. Crace-Calvert. In 1874 a benefaction by Mr. Charles James 
Darbishire, of Rivington, deceased, was received of £1000 for 
extending the Celbege Hineey by the addition of selected standard 
books (subject to certain regulations), the administration of the 
fund being in the hands of trustees. The library now contains 
29,920 volumes, having increased by 24,000 volumes in the last 
ten years, 
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AGENTS FOR THE SALE OF THE 
vORmIGM ENGINEER, 


—Madame Boyveav, Rue de la Banque. 
PAE LIN. ASHER and Co.,'5, Unter den Linden. 
VinnnA.— Moers. alee and Co., Booksellers. 
LEIPSIC.—A. TWIETMEY 
.—T WILLMER and 
Say: FOR "51, Beekman-street. 
a ee er ee nes 
POBLISHER’S NOTIOE. 


*.* With this week’s number is issued as a Supplement, No. CXV. 

“of Tue ENGINEER Portfolio of Working Drawings, representing 
Burntisland Dock Entrance Masonry. Every copy 48 issued by 
the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


Rogers News ComPany, 











——E 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
ic, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : : 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

** All letters intended for insertion in THe ENGINEER, o 
- taininy questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. _No notice whatever will be taken of 
a y commu t 8. 

E. M. H.—Bessemer scrap is easily melted down in a Siemens furnace, or it 
can be forged into cutlery. Large quantities are used for the latter purpose, 

R. L. (Rotterdam) —Messrs. Eastons and Anderson, Brith Ironworks, 
London, or Messrs. Bryan, Donkin, and Co., Bermondsey, London, can 
supply the machinery you want, wee ; 

An AMATEOR.—Screws enclosed in hoops and working in cylinders have been 

tedly tried, but they have given no better results than screws used in 

Screws working in tubes have generally perf rmed worst 








the ordinary way. 


l. 

4 Saitor.—The idea of the Channel Tunnel has not beea 
abandoned. Some prelimenary boring work is, we understand, still in 
progres, but there is no prospect whatever that the construction of the 
tunnel will commence at an early date 

C. 8.—A lin. pump with a Yin. stroke could not be safely driven against three 
tons per square inch pressure at 200 strokes per minute, but you could obtain 
the required result by using, say, four pumps running at 50 strokes per 
minute without expending any more power. 

GirpER.—Omitting the strength of the web and assuming that the area of 
the angle irons is no more than sufficient to compensate for loss of sectional 
area in flanges by punching : then, taking the length as 29ft, 4in., and the 

th as lft. din., the strain on the flanges will be 55°18 tons. If, however, 
the effective depth of the girder be taken as lft. 3in., then the strain will be 
58°65 tons. Allowing a tensile strain on the material of the bottom flange 
of 5 tons per square inch, then the necessary area will be 11°73 square 
inches. If the upper flange be pretty well stiffened with gusset pieces 
between web and flange, the same strain may be allowed for it, and therefore 
the same area, but the necessity for greater area in this flange must be 

i ‘erence to the conditions under which the girder must work. 
generally employed formula for breaking weight of such 


, it will be found that the above area gives u factor of 


decided by 
Adopting the 
girders, viz., 


safety of four when the practical conditions taken into account by the 
constant 80 are consi . 


CONDENSED MILK PLANT. 
(To the Bditor of The Engineer.) 

Sin,—We shall feel obliged if any of ge! readers can give us the 
names of firms making conde milk plant and machinery their 
speciality ? W. anv Co. _ 

London, Sept. 1@th. 


PATENTS. 
(To the Bditor of The Engineer.) 

Srr, —Will any of your correspondents kindly give me the full address 
of the makers of the Hurd patent gas engine, and also of » ity 
working firms for the making of patent improved Venetian blind actions 

N. 


or tus ? 

Hyie, Sept. 2n¢. 

THE ACCIDENT AT A CIRCULAR SAW. 
(To the Bditor of The Bngineer.) 

Str,—Your description of the above in your so ap of the 19th is very 
accurate, with the exception of the address, w should be as below. 
We are pl to state, notwithstanding the serious nature of the 
accident, the poor fellow will be enabled to leave the hospital on Wednes- 
day next. Bop.ey Broruers and Co, 

id Key Foundry and Engine Works, Commercial- 
road, Exeter, Sept. 22nd. 


SUBSCRIPTIONS. 


£1 9. 0d 


my? 

Yearly (including two double numbers).. .. .. e . 

of two shillings and sizxpence per annum will 
transmission abroad, 


If credit occur, an extra 
be made. Tue Enoineer is registered for 
Cloth Cases for binding Tur Enoineer Volume, price 2s. 6d. each. 
The following Volumes of Tue Enoineer can be had, price 18s. each :— 
. 8 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, 46, and 47. 
te set of Tue ENGINEER can be made up, comprising 47 volumes. 
ions for Thin Paper Copies will, wntil further notice, be 
at Sollowing rates. Subscribers paying in advance at the 
rates will receive Tue ENGINEER weekly and post-free. Sub- 
4 pater’ by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 


Remittance Post-ofice Order. — Australia, Belgium, Brazil 

Colum! Britleh Quits, Canada, Cape of Geod — Denmark, q 

France ), Germany, Gibraltar, India, ay: Japan, 

New ‘Zealand, Port Pa want, Barttoort ad, Bow Coote Oe ‘ 

r 6; 

United States, West Coast of West Indies, China vid South- 
j oor Teoh Bill in London.—A Buenos Ayres, Ceylon, France, 

Bing Streden, £1 160, Chill, Borneo, and Java, £2 86. In 

. neo, 
mai a a oa ee Tt 
ADVERTISEMENTS. 

** The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line omege seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings 
single advertisements from the country must be 
Payment, Alternate ene | i i Poe = 

regularity cannot wanteed in ani case. 
cacept weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS D 

i Stx o’cLock on TauRsDAy EVENING IN EACH WEEK. 
'* to Ad 
renee 


wertisements and the ‘ishing 
to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tur Enainerr, 163, Strand. 
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PATENTS IN 1878. 
Tae Report of the Commissioners of Patents for 
Inventions for the year 1878 has just been published. It 
is a brief document, and will be found rather dry reading. 











Yet it will repay perusal, because it contains not a few 
statements of facts which are extremely suggestive, and 
well worth the attention of inventors. An exposition of 
the theory of patent law and patent right we have no 
intention of placing before our readers. Beyond ques- 
tion it is but indifferently understood by the public at 
large. The great mass of inventors hold ideas concerning 
patents and the value of them, which are exceedingly 
erroneous; but the beliefs of inventors are in no way 
permitted to affect the operation of patent law; nor, 
indeed, are their views much concerned with it. The 
crude popular idea is that a patent represents something 
which possesses a tangible pecuniary value, the fact 
being that a patent possesses no intrinsic worth what- 
ever. The thing patented may or may not be valuable; 
but its value depends, first, on the powers possessed by 
the inventor of bringing the thing patented before the 
world in saleabie condition ; and, secondly, on the disposi- 
tion of the public to purchase the wares which the 
patentee sets before them. This is not the popular view 
of the matter. The principle on which most inventors 
act is embodied in rushing to the Patent-office and 
obtaining a patent the moment an invention has been 
produced. This done, the inventor casts about to get the 
invention taken up and worked, and, as a rule, he fails in 
this and loses his money. If he acted wisely he would 
first ascertain whether the world wanted what he was 
going to patent. This is, perhaps, too much to expect 
from sanguine men; but it is not too much to expect 
that a would-be patentee should, before he spent money 
in patent fees, satisfy himself that he was in a position 
to make for himself what he proposed to patent, or else 
that some firm or individual who had the means to do 
what he could not himself do would do it for him. For 
example, a sailor or a surgeon invents an improvement 
in reaping machines, patents it, and never succeeds in 
selling as much as one machine. He himself cannot 
make the thing, and he finds no one who will. The 
proper course which he ought to have pursued is simply 
to enter into arrangements with some large manufacturer 
of reaping machines, and induce him to put the inven- 
tion before the world. If he cannot succeed in doing 
this, then he should certainly not take out a patent 
unless he is rich enough to afford himself expensive 
luxuries. 

The report before us supplies a comment on the 
experiences of patentees, which we would gladly see 
taken to heart. In 1878 no fewer than 5343 applications 
for patents were made, and of these 3438 remained in 
force at the end of the year; thus 1905 applications 
resulted in nothing. The fees paid for these applications 
could not amount to less on the ave than £6 each, 
thus a sum of £11,430 was wasted in a single year by the 
patent-taking community in this way alone. The appli- 
cations lapsed in 1834 cases, because the applicants 
never sealed their patents, and in seventy-one cases 
because they did not file final specifications. It would 
seem therefore that in 1878 nearly 2000 persons went to 
the Patent-office, and applied for patents without knowing 
whether they were or were not even in a position to 
complete them ; whether they had or had not money 
eo pay all the fees; whether the inventions for 
which patents were sought were or were not novel 
enough or good enough to deserve patents, or, in other 
words, over one-third of the whole number of qenente 
wasted their money. Concerning the wisdom shown by 
the remainder in taking out patents we cannot speak. 
But unless more prudence was shown in this respect in 
1878 than in other years, we fear it must be said that 
many unwise folks got patents, and thereby wasted more 
money than those who drew back after they had made 
the first step. A terribly suggestive table will be found 
in the Report, from which we learn that of all the 
patents obtained from 1852 to 1871, only about 30 per 
cent. paid the third year’s stamp duty of £50, while but 
11 per cent. paid the seventh year’s stamp duty of £100. It 
has often been said that 14 years is too short a term for 
a patent to last, yet it appears that not more than about 
one patent in ten lasts 14 years, and it can hardly be said 
that in this respect the amount of the stamp duty is 
deterrent. If a patent is worth anything at all, the owner 
of it must be pw to pay £100 after the patent has lived 
seven years. The truth is, that not one patent in ten is 
worth £100 at the end of seven years. Either it never 
was worth much, or the invention for which it was granted 
has been superceded or become obsolete, and so the value 
of the invention has departed from it. The public taste 
affects the value of patents in this way very much ; for 
example, a few years since numerous patents were taken 
out for improvements in the process of manufacturing 
crinoline steel; these patents are now worthless if they are 
yet in force. Again, at least one fortune has been made by 
roller skates; no one thinks of patenting roller skates at 
present. Somescores of patents are stillin torce for modifica- 
tions andimprovements in their construction, none of these 
are now of more value than is the little tin box containing 
the seal attached to the parchment. Even the patents 
which run more than three years are comparatively few 
and far between. Thus, of 3045 patents in force at the 
end of the third year in 1875, the owners paid the £50 
stamp duty, prolonging them four years, on only 895. It 
would seem indeed that a life of but three years suffices 
for the great bulk of the patents taken out, and we are 
disposed to think that even less would be found to 
suffice in very rg cases—all which goes to prove that 
more caution in ta ing out patents is desirable on the 

art of inventors. It is a noteworthy fact that the 

epression of trade and commerce seems to have 
in no way diminished the popularity of patents 
or the means of obtaining them possessed the 
community. Dividing the period since 1852 inclu- 
sive into five periods of five years each, and one 
period of two years, we have the following results :—In 
1852 only 914 patents were sealed, in 1856 the number 
was 2094, in 1861 there was a slight falling off, 2047 
patents being taken out; in 1866 there were 2124, in 
1871 the number augmented to 2376. In 1876 it reached 








3435, in 1877 it was 3317, and in 1878 the greatest 
recorded number of patents was taken out, namely, 3509. 
It is not easy to account for this ; the reason probably 
lies in the fact that while manufacturers are very busy 
they have no stimulus to make new inventions, and no 
time to take them out, whereas in bad years time gs 
on their hands, they invent and they patent. Further- 
more, it is well known at this moment that only the 
mechanical engineers who have specialities are making 
any money, and the desire to possess a speciality has no 
doubt driven many persons to the Patent-office. Be this 
as it may, the circumstance that the badness of trade 
and the assumed augmentation of poverty has not 
reduced the number of applicants of patents, may be 
used as a powerful argument against those who advocate 
reductions in the amount of the Patent-office fees. 

Turning to the end of the report, we have a balance- 
sheet showing the expenditure and receipts of the 
Patent-office for 1878. From this it appears that the 
total income, including a comparatively small sum paid 
for registration, &c., of designs and trade marks, amounted 
to £186,245, while the total expenditure was but £42,069, 
leaving a balance of £144,176 to the credit of the office ; 
the total surplus now amounts to the enormous sum of 
£1,751,538. Of course this can be utilised as so much 
revenue. But it isnot too much to expect that some- 
thing might be done for the inventor and patentee who 
contributes so largely. When we pay taxes we expect to 
get as much as possible for them; and it is quite 
certain that the patentee does not get nearly as 
much as he might expect in return for his 
money. The fine library of books possessed by the 
Patent-office is rendered inaccessible, first by being 
 cnge- at the very top of a lofty building, and secondly 

y the stowing away of thousands of volumes in rooms 
which are practically not in the library at all, although 
it is true that they can be disinterred with some trouble. 
Were it not that the officials in the Patent-office library 
are the most courteous in the world, the worry and vexa- 
tion attending the use of the library would long since 
have been .voted intolerable. The Patent Museum at 
South Kensington is little more than a lumber room, 
disgraceful to the nation. The expenditure of the surplus 
income of even a single year would suffice to provide 
proper accommodation for the some 30,000 volumes 
pertaining to the Patent-office, and much less than the 
surplus income of a second year would suffice to render 
the Patent Museum just what it ought to be. The 
patentee after all does not ask much from the Govern- 
ment. The Government might rest content to do without 
its surplus for a year or two. 


THE MANAGEMENT OF BOILERS. 


Every owner of a boiler has had cause to be anxious 
at one time or anuther as to its safety. The obtaining of 
a sound boiler of ordinary type in the first instance is a 
comparatively easy matter, provided the purchaser is 
prepared to spend a fair amount of money, and to deal 
with any one of the hundreds of respectable engineers in 
the country who know what aa workmanship and 
material are, and who have sufficient regard for their 
own reputation to let their customers have the benefit of 
their knowledge. The real difficulties of the purchaser 
do not begin until steam has been got up, and the boiler 
has been consigned to the charge of its future attendant. 
Among boilers subject to careful inspection, the number 
of actual explosions is small. Probably at the present 
time not more than one boiler in 7000 explodes each 
year among those subject to the inspection of the prin- 
cipal boiler insurance associations ; but of the explosions 
which do occur a very large proportion may be traced to 
defective management. It is, however, really the minor 
accidents which the owner of a well-made boiler subject 
to regular inspection has chiefly to guard against ; these 
being almost without exception due to faults of some 
kind on the part of persons in charge of the boilers. 
From the published reports of the Boiler Insurance 
and Steam Power Company, it ap that about five 
boilers per thousand of those under inspection suffer 
damage annually from overheating, caused by accumula- 
tion of deposit, or by deficiency of water. About one- 
fifth of these accidents is due to deposit, and here 
the owner is no doubt sometimes quite as much to 
blame as the attendant; the quality of the water and 
the supply of proper fittings for efficient blowing out 
being matters which require the careful attention of 
the owner in the first instance. It may fairly be 
taken, however, that from four to five boilers per 
thousand suffer serious damage annually from simple 
neglect of ordinary precautions on the part of. the 
attendants. The immediate causes of shortness of water 
are as follows, and the accidents occur in the proportion 
here indicated :—The inattention to water gauges causes, 
say, 1000; then neglecting to close the blow-off cocks 
causes 212; feed apparatus out of order, 200 ; escape of 
water through fractured plates or pipes, 75; attendant 
drunk or utterly incompetent, 50; rn off before 
drawing fires, 12. 

The importance of placing in the hands of men imme- 
diately in charge of boilers carefully prepared direc- 
tions for their general guidance is of course evident ; and 
accordingly we find that a code of “instructions” in- 
tended to be placarded in the boiler-room in full view of 
the attendant is issued by each of the boiler insurance 
associations. Unfortunately, however, but scant respect 
is in many cases paid to these placards by those for 
whose benefit they have been prepared, and we are afraid 
that the character of the “instructions” themselves has 
had not a little to do with the want of respect with which 
they have been treated. For example, in the well-known 
en provided by the Boiler Insurance and Steam 

‘ower Company, some 12,000 or 14,000 of which are 


sen) Fae ange throughout the boiler-rooms of the 


nited Kingdom, the fireman is instructed as follows :— 
“Tn case the water should fall below the bottom of the 
gauge glass or beyond the range of the float, draw the 
res at once ; but if the plates of the furnace become 
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red-hot before this has been noticed, and the fires can- 
not be drawn with safety, close the dampers and open 
the fire-doors, but on no account attempt to let water 
into the boiler.” There can be no doubt that the injunc- 
tion “on no account to let water into the boiler” is con- 
ducive to accident, for wherever this sentence is im- 
pressed on the mind of the fireman his first instinct on 
the discovery of the state of affairs depicted above is to 
shut off his feed at a time when a few minutes’ quick 
working of the pumps or injector might materially help 
to place his boiler in safety. 

Again, he is told, “ After throwing on fresh fuel leave 
the fire-door a little open if no better means of admitting 
air be provided. Atmospheric air is as essential for the 
combustion of the gases as it is for the support of human 
and animal life. Do not, therefore, heed the common 
prejudice against its admission.” With smoke prevention 
in view, which is, however, never mentioned, there can 
be no doubt of the soundness of the advice given here. 
But there are many people besides the stoker who would 
be unable to appreciate the subtle distinction between 
“human” and “animal” life suggested, and if illus- 
tration be desirable at all instead of clear and concise 
injunction, this is hardly the kind of thing to convince 
an intelligent but not much read man of the urgent 
necessity of administering doses of “atmospheric air” 
by the fire-doors when his daily experience tells him that 
he can support the life of his fire extremely well by 
letting all the air go through the grate bars, and that the 
less he opens his fire-doors the better he can keep his 
steam. Finally, the fireman is cautioned, in red ink, 
thus :—“ Don’t believe the opinion, entertained by many, 
that explosion cannot result from defects on the under- 
side of a boiler so long as there is a sufficient supply of 
water. Such opinion is entirely erroneous aa most 
dangerous.” We are much afraid that no amount of 
red ink would convince the boiler attendant who was 
muddle-headed enough to entertain such an idea, of the 
erroneous and dangerous nature of his opinion; and the 
insertion of the paragraph has, no doubt, frequently 
wounded the amour propre of the more intelligent fire- 
man, for whose special benefit the remarks on 
“atmospheric air” must have been concocted. Con- 
sidering the great extent to which these “instruc- 
tions” have been circulated throughout the boiler rooms 
of the country, it is satisfactory to know that they are 
at length being superseded by a more business-like 
production, in which more of the plain practical engineer, 
and less of the pedagogue can be distinguished. We 

rint below the new “instructions” being issued by Mr. 
McDougall, whose secession from the Admiralty to take 
the management of the Boiler Insurance and Steam Power 
Company we recently reported, and one of whose first 
acts has been to suppress the placard we have com- 
mented upon. 

“ Water gauges should be blown out frequently during 
the day, and the glasses and passages to the gauges kept 
clean. More accidents are due to inattention to water 
gauges than to all other causes put together. Safety 
valves should be tried at least once a day, to make sure 
that they will act freely. Overioading or neglect of these 
valves tends to the most disastrous results, and cannot 
be too carefully guarded against. Pressure gauges, where 
fitted with cocks, should be tried occasionally, by shut- 
ting off the steam and letting the pointer run back to 
zero. For this purpose the cock to the gauge should be 
arranged to open to the atmosphere when shut off from 
the boiler. Blow-off cocks should be taken apart, 
examined, and greased when the boiler is cleaned. Make 
certain that no water is escaping from the blow-off when 
the cock is supposed to be closed. Check valves, or self- 
acting feed valves, should be taken out and examined 
when the boiler is cleaned. Satisfy yourself frequently 
that the valve is acting when the feed pump is at work. 
Fusible plugs should be examined when the boiler is 
cleaned, and carefully scraped clean on both the water 
and fire sides. If this is not done the plug will not act. 
To save coal keep the boiler clean inside and outside. 
If there is a plentiful supply of steam keep a thick fire, 
but if short of steam a with a thin fire, keeping the 
bars evenly covered. Firing a furnace on each side 
alternately tends to prevent smoke. To preserve the 
boiler raise steam slowly. Never light fires till the water 
shows in the gauge glass. Never empty under pressure, 
but allow the boiler and brickwork to cool before running 
the water off. Clean the boiler inside regularly once a 
month, oftener if the water be bad. Clean all flues once 
a month, stop any leakages, and get rid of any damp in 
the seatings or covering. Examine especially plates 
subject to the direct action of fire, the underside of the 
boiler, and any parts in contact with the brickwork, or 
with copper or brass, where water is present. If not 
required for some time, and it is impracticable to empty 
and thoroughly dry it, fill the boiler quite full with water, 
and put in a quantity of common washing soda. Should 
the water get too low draw fires at once, as a rule, but if 
the fire is very heavy, or if the furnace crown appears to 
be red-hot, it is best to smother the fire with wet ashes, 
wet slack, or any earth that may be at hand. The 
dampers may then be closed. If the engine is running, 
or the feed pumps delivering into the boiler, do not stop 
them, but if not working do not start them, and do not 
attempt to blow off the steam until the fire is out, and 
the overheated plates have cooled.” 

Simple, concise, and straightforward directions, syste- 
matically arranged as these are, and touching upon 
nothing that is not of great practical importance to the 
boiler attendant, can hardly fail to command attention. 





MR. EDISON’S LAST DISCOVERY. 

WHENEVER the prognostications of sanguine newspapers con- 
cerning Mr. Edison’s electric light were falsified, it was said 
that Mr. Edison was not responsible for that which he had 
not himself said; at last he has spoken himself, and that 
of very wonderful discoveries indeed in a pre **On the 
Phenomena of Heating Metal in Vacuo by the Electric 
Current,” read before the American Association at Saratoga 





Springs. The substance of his discovery is that by exhausting 
air or something else from platinum while at a high heat its 
durability is enormously augmented, as well as its power of 
giving out light. If a short length of platinum wire, one- 
thousandth of an inch in diameter, be held on the flame of a 
Bunsen burner, at some part it will fuse, and a piece of the 
wire will be bent at an angle by the action of the globule of 
melted platinum; in some cases there are several globules 
formed simultaneously, and the wire assumes a zigzag shape. 
With a wire four-thousandths of an inch in diameter this 
effect does not take place, as the temperature cannot be raised 
to equal that of the smaller wire, owing to the increased 
radiating surface and mass. ‘‘ After heating, if the wire be 
examined under a microscope, that part of the surface which 
has been incandescent will be found covered with innumer- 
able cracks. If the wire be placed between clamping posts, 
and heated to incandescence for twenty minutes, by the 
passage of an electric current, the cracks will be so 
enlarged as to be seen with the naked eye; the wire under 
the microscope ements a shrunken appearance, and is full of 
deep cracks.” If the current is continued for several hours 
these effects will so increase that the wire will fall to pieces. 
Mr. Edison states that the cause of the shrinking and crack- 
ing of the wire is due entirely to the expansion of the air in 
the mechanical and physical pores of the platinum and the 
contraction upon the escape of the air, and that by eliminating 
the air with the aid of syringe pumps he has succeeded in 
producing “‘a metal in a state hitherto unknown and which 
is absolutely staple at a temperature where nearly all sub- 
stances melt or are consumed—a metal which, although 
originally soft and pliable, becomes as homogeneous as glass 
and as rigid as steel. When wound in the form of a spiral 
is as springy and elastic when at the most dazzling incan- 
descence as when cold, and which cannot be annealed by any 
process now commonly known.” This is not all, Mr. Edison 
goes on to state that by the increased capacity of platinum to 
withstand high temperature, he is able to employ small 
radiating surfaces, and thus reduce the energy required per 
candle hght. ‘‘I can now obtain eight separate jets, each 
giving out an absolutely steady light, and equal to sixteen 
standard candles, or a total of 128 candles, by the expenditure 
of 30,000 foot-pounds of energy, or less than one-horse power. 
The most astounding statement of all is, however, contained 
in the following passage :—‘‘ As a matter of curiosity, I have 
made spirals of other metals, and excluded the air from them 
in the manner stated. Common iron wire may be made to 
= a light greater than platinum not treated; the iron 
ecomes as hard as steel, and just as elastic. Nickel is far 
more refractory than iron. Steel wire used in pianos becomes 
decarbonised, but remains hard and assumes the colour of 
silver. Aluminium melts only at a white heat.” This 
means that the fusing points of the metals named is enor- 
mously increased by Liking them slowly to very high tem- 
peratures in vacuo. Thus, for example, aluminium in its 
ordinary condition melts at a full red heat. Assertions so 
remarkable and so publicly made will not be suffered to pass 
unquestioned. It is extremely desirable that the inquiry 
should be taken up in this country, and pushed to its limits. 


TORPEDO WORK IN THE UNITED STATES. 


THERE is a class of officers continually undergoing instruc- 
tion in torpedo work in the United States. The class under- 
goes a very practical examination oncea year. The examina- 
tion took place this year at Newport, beginning on the 2nd 
inst. With the details of the examination we need not con- 
cern ourselves. The occasion was utilised by exhibiting two 
quasi novelties in torpedo practice. The first of these is the 
steam launch Success, fitted with electrical apparatus, by the 
aid of which she is made to go through a wonderful perform- 
ance. Lieutenant Newell, one of the instructors, sat at akey- 
board on the shore. He made the boat start, back, go to 
starboard or port, drop two countermines, fire two counter- 
mines, drop the spar torpedo, and fire the torpedo. He made her 
do all these things at will, and showed to the satisfaction of the 
board of examiners how the same appliances could be 
adapted to a common launch and used for the purpose 
of clearing channels from torpedoes which might be 
planted by the enemy, by putting down countermines, 
and exploding them. The contrivance is, we are told, 
the original invention of Lieutenant McLean, a former student 
and instructor at the station, but it has been improved from 
time to time by the officers of the station. The second 
novelty (?) was the now somewhat well-known, or, at least, 
well talked about, Lay torpedo. Its peculiar build attracted 
no little attention as it lay alongside the wharf, with a red 
flag at one end, and a white flag at the other. It was manipu- 
lated, like the Success, by Lieutenant Newell, who was seated 
before the keyboard on the wharf. It started off at the rate 
of about six miles an hour, and in turning, after going about 
300 yards, it began to slow down, and before it was brought 
about it came to a standstill, to the surprise of everybody on 
shore. Captain Ramsay somewhat superfluously said that 
there was some trouble with it, and his opinion was naturally 
shared by Lieutenant Newell. A boat’s crew was sent off to 
it, but just as they reached the spot it gradually sank, and 
ingloriously went to the bottom. All further experiment with 
the Lay torpedo was ended, and it was with no little difficulty 
that the wreck could be raised. A diver and derrick were 
brought into use. This is the fourth torpedo built by Mr. 
Lay. The second one is also at the station, and as this was 
on terra firma it was exhibited, together with its internal 
arrangements, and explained by Lieutenant Meade. The 
officer was asked several questions by the meinbers of the 
board, who, we are not surprised to hear, appeared to be 
somewhat sceptical after the accident to the one lying on the 
bottom of the harbour. 


THE COMMERCIAL OUTLOOK. 

At Sheffield the Rev. W. Moore Ede, M.A., one of the 
lecturers on litical economy in connection with the 
Cambridge University scheme, has been giving his opinions 
on the a of trade, and his anticipations as to the 
future. Mr. Ede thinks there are signs that the disastrous 
effects of the rash speculations of 1870-1-2-3 have almost 
spent their force. Unsound trading concerns have been 
swept away; those that had weathered the storm inspired 
confidence, and with a revived confidence a brisker exchange 
of commodities would ensue. Already we were hearing of an 
increasing activity in America, Canada, and in various depart- 
ments of our own industries. Not much as yet, it was true, 
but it was the sign of coming pros oo With revived 
confidence a rise of prices wee take place which would 
stimulate industry, and an era of brisker trade would 
set in. That we should return to the high and extra- 
vagant prices of 1870-3 did not seem likely, nor was it 
desirable that we should. The reckless speculation which 
that period of inflation caused was one of the chief reasons of 





our present distress, from which we should only emerge 
after the loss of much capital, which had been reckless} 

wildly thrown away. Mr. Moore Ede contends that the 
transition from high to moderate wages has not inflicted 
severe distress on the wage receivers, as evidenced by 
decrease in the number of paupers from 1,081,926 in 187] to 
742,703 in 1878, and an increase in the saving’s bank deposits 
from £56,000, 000 in 1871 to £73,000, 000 in 1878. The consump. 
tion of bacon, wheat, sugar and tea, as well as of wine, beer, and 
spirits, has also increased per head. This would argue that the 
depresion had not been so severe, especially on the working 
classes, as some of the panic-mongers would have us suppose, 
In spite of bad times he had, as a body, enjoyed more of 
the good things of this life than in even the rioting days of 
prosperity in 1871-3. Mr. Ede’s conclusion sums up the 
situation as follows:—‘*‘ When we reflected that our trade, 
though less than during the speculative period of 1870.3 
when it was so unduly, so madly, extended, was yet greater 
than at any preceding period of our apis f pe than it 
was in 1868—when we reflected on these and other like facts— 
we should, he thought, come to the conclusion that as a nation 
we had weathered far worse storms than the — bad 
though it was, and that there was life in the old dog yet,” 








LITERATURE, 


Friction and Lubrication: Determination of the Laws and Co. 
efficients of Friction by New Methods and with New Appa. 
ratus. ByR. H. Tuurston. London: Triibner and Co. 1879, 

Proressor THurston has for all practical purposes 
exhausted his subject. What is not contained in this 
little book is not worth knowing, by the practical engineer 
at all events; and this we say while fully understanding 
that our author leaves much that is interesting to the 
philosopher, the chemist, and the theoretical mechanician 
entirely untouched. The book may be defined as con- 
taining in a very small space a synopsis of the received 
opinions concerning friction, and, what is perhaps more 
to the purpose, the most complete treatise on lubricants 
that has yet been written. The volume is so moderate in 
price and so accessible that it is quite unnecessary to 
explain at any great length what it contains ; but it may 
serve a useful purpose if we indicate the nature of some 
of the statements set forth by Professor Thurston, and 
point out one or two features in the book which render 
it specially worth attention. 

Our author begins by defining friction as “a resistance 
which is always met when two bodies or particles, 
whether solid, liquid or gaseous, are compelled to move 
one upon another. There are three kinds of friction so- 
called, rolling and sliding with solids, and fluid friction 
with liquids and gases. These are all governed by differ- 
ent laws, and with each the statements of these laws, as 
usually given in the text-books, probably require some 
modification.” He then goes on to give terse general rules 
and formule. As for example :—“ A railroad train in 
good order, and on a good road, will not be safe against 
starting under the action of gravity alone, unless the 
gradient is less than 18ft. or 20ft. to the mile; once 
started, it will continue in motion on gradients as low as 
13ft. to the mile. . . . The coefficient of rolling friction 


for trains in good order is therefore ay or nearly equi- 
valent to one quarter of 1 per cent., or less than 61b. per 
ton.” And again, “ The resistance on railroads under the 
average conditions, and including all forms of resistance 

vt 
240” 
Here Professor 


is given by Clarke as for train only R=6 + and 


y2 
for engine and train R=8 + in - 
‘ 
Thurston, or his printers for him, has misspelt Mr. 
Clark’s name, but one instance out of many. In alluding 
to the resistance of the air to trains, our author entirely 
omits all reference to the curious experiments on train 
resistance carried out by Dr. Lardner and a committee 
of the British Association in 1838. Dr. Lardner, assisted 
by Mr. Edward Woods and Mr. Hardman Erle, succeeded 
in showing that the atmospheric resistance depended 
mainly on the volume of the train ; a fact which has oddly 
enough been completely ignored by almost everyone who 
has since written on the subject. 

The most valuable portion of the work is that devoted 
to lubricants. ‘The value of a lubricant as a lubricant 
is —— independent of the market price, except so far 
as the demand of consumers of unguents affects the 
marketprice. Many of those materials which would be most 
useful in reducing friction could they be so applied, are 
entirely unknown to consumers of lubricating sub- 
stances because of their monopoly for other purposes, for 
which they are in such demand as to entirely remove 
them from a market in which other unguents can be 
obtained at such a comparatively low price as to throw 
the former quite out of competition in the oil market.” 
The efficiency of a lubricant varies, our author points out, 
with the conditions under which it is applied, and this 
leads directly for obvious reasons to a consideration of the 
amount of load that may safely be put on a bearing. Our 
author states that he has found that steel will carry 
without heating much more than iron, a very important 

roposition which will be new to most of our readers. 
Foon a comparison of the behaviour of the engines of 
naval steamers as far back as 1862, Professor Thurston 
deduced the following formula for the size of engine 


journals : 7 = aw in which / is the length of the journal 


in inches, P the load in pounds, and V the velocity of the 
rubbing surface in feet per minute ; d is the diameter in 
inches. Steel may sometimes work well if of one half 
the length given by the formula. F 

Our author insists that much of the value of a lubri- 
cant depends on the way in which it is used, and we 
quite agree with him that much oil and grease is wasted 
every year. “A perfectly uniform supply of the minimum 
safe quantity enables an economy to be attained, which 
is surprising to one who has not measured the quantity 
of oil used. Some years ago a distinguished firm of tool 
builders told me that the hangers of their line shafting 
were working perfectly with but 34 drops of oil each per 
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week.” It is to be regretted that our author has not 
explained how so unusual a result was obtained. _ 

nstructions for ascertaining not only the quality, but 
even the kind of any sample of oil are given with 
admirable minuteness and precision. <A set of tables of 
reactions is aopne, and the names of certain reagents 
are given, which are easily obtained and used. As an 
example of the instructions furnished by our author we 
take the following :— 

Having given a fixed oil to find its name, try bi-sulphide of 
calcium. his reagent may give for example a golden yellow 
emulsion which retains its colour, The oil can be neither olive of 
low quality, pea-nut, nor beech. It is useless to try chlorine 
here. Pass on to chloride of zinc, we may obtain, for example, a 
greenish bluish green; the oil cannot be a poor quality of olive 
oil, or sesame, or rape-seed, or cotton. Test with sulphuric acid, 
this reagent gives say a reddish yellow colour; this eliminates 
colza and illuminating olive oils, leaving camline, sweet almond, 
and superfine olive. Apply the fuming bi-chloride of tin, 
perhaps a —_ brownish red may appear instantaneously and 
with it a thick mass of faint or straw yellow colour. The 
first reaction eliminates sweet almond and best olive, the second 
confirms the first, the oil must then be camline. 

A large portion of the volume is devoted to a descrip- 
tion of machines for testing lubricants, among which 
those discovered 7 Professor Thurston are perhaps the 
most complete. The work concludes with an account of 
investigations of the law of friction and the performance 
of lubricants, which covers far more ground than we could 

ossibly traverse here. Before taking leave of the book, 
however, we would call attention to the following pas- 
sage, Which is worth notice :— 

The true value of an oil to the consumer is not proportional 
simply to its friction-reducing power and endurance under the 
conditions of his work, but its value to him is measured by the 
different value of power expended, using different lubricants, 
less the difference in total cost of oil or grease used. . . . The 
consumer will usually find it oconomical to use that lubricant 
which is shown to be the best for his special case without regard 
to price, and will often find real economy in using a better 
material, sufficient to repay excess in the total cost many times 
over. He cannot afford to accept low grade unguents, even 
without charge. 

We regret to say that the book has been very badly 

rinted, or very badly corrected. It abounds, as we 
me, already said, in misprints, and there are not a few 
uncouth sentences, the meaning of which is not easily 
made out. There are ra figures and tables, the 
accuracy of which should be above reproach, and which, 
under the circumstances, we must perforce regard with 
suspicion. If misprints abound in the text, what 
security have we that they are not to be found in the 
tables?) The author would do well to restore the con- 
fidence of his readers by stating positively and of his 
own knowledge that the figures and tables are perfectly 
accurate. If not, then a table of errata ought to be 
pasted into each volume, 








THE STEAMSHIP ORIENT. 
No. I. 

Tue steamship Orient, launched on the 5th of June last 
by Messrs. John Elder and Co.,and now lying in the south- 
west India dock, is one of the most remarkable vessels ever 
constructed. She is the property of the Orient Steam 
Navigation Comeenr, now in existence about two years. 
Until a comparatively recent period no attempt was made 
to send steamships direct to Australia. They could not 
carry coal enough from England for the purpose, and to 
stop and coal at the Cape involved a very large outlay. 
Communication with Australia was therefore carried on 
almost exclusively by sailing ships. The Great Eastern 
was specially designed to overcome the difficulty; and it 
was intended by Brunel that she should carry coal 
enough for the voyage out and home. Steam communi- 
cation was maintained with Australia, either by way of 
the Red or by Pacific steamers running to San 
Francisco. When the Suez Canal was opened it became 
possible to steam direct to Melbourne or Sydney without 
trans-shipment of ome ows and goods. As time went 
on it became apparent that with the introduction of 
economical engines it was possible to steam direct to 
Australia without coaling anywhere, provided vessels of 
sufficient size were used ; and it was also seen that these 
large ships would be just those best adapted for the 
Australian trade, being the most comfortable and satisfac- 
se every way. Messrs. Anderson, Anderson, and Co., 
of enchurch-avenue, tried the experiment. Chartering 
from the Pacific Steam Navigation Company the Cuzco, 
Chimborazo, and some others, the result was eminently 
satisfactory ; and the Orient Steam Navigation Company 
was formed, Messrs, Anderson and Co., and Messrs. F. 
Green and Co. being appointed joint managers. Then 
the company resolved to have ships of its own. Speci- 
fications were oe for a great passenger vessel ; 
tenders were obtained from several firms, and that of 
Messrs. John Elder and Co., of Glasgow, was accepted, 
the contract price being £130,000, while extras raise the 
sum to about £150,000. 

More or less full descriptions of the ship have been 
= in the daily press, but they all leave much to 

desired by the technical reader. We propose to 

as far as possible supply the deficiency. ‘Those who 
have the opportunity, however, should visit the ship 
herself ; she will be open for inspection during the next 
three days, We illustrate the ship as she may appear on 
a calm tropical sea, at page 238. The drawing oo been 
prepared, not from a picture or photograph, but from the 
vessel herself, and even sailors will, we think, admit that 
she is an exceedingly handsome craft. She has been said 
to take a place next to the Great Eastern in dimensions, 
ut a great gap fortunately intervenes. The displace- 
ment of the Great Eastern is about 22,000 tons ; that of 
the Orient is 9500 tons. She is 445ft. in, long between 
perpendiculars, and 460ft. over all; her beam is 
bode her depth to the main-deck is 27'1ft.; and to 

@ after-deck, 35"1ft. She can carry 3000 tons of coal, 
and 3600 measurement tons of 40ft. of cargo. The ship 
nearest to her in size is probably the Inman Atlantic 
steamer City of Berlin, built by Messrs, Caird and Co., 





of Greenock, in 1875. She is 5491 gross tons, and 3139 
tons net register.. Her length is 489ft. keel and fore 
rake; depth, 36ft. ; breadth, 45ft. She has accommoda- 
tion for 220 saloon and 1200 third-class passengers. Her 
engines are 1000 nominal horse-power, and 5200 indi- 
cated, They are inverted direct-acting compound, with 
two cylinders, the low pressure having a diameter of 
120in. ; high pressure, 72in. ; the stroke being 5ft. 6in. 
The Orient differs from nearly all other steamers in 
the beauty of her fittings, and the unusual care that has 
been taken to render the passengers comfortable. For 
example, theaccommodation provided forsecond-class pas- 
pony 83 is quite equal in allrespects,and superior in many 
to that afforded to first-class passengers in the greater 
number of steamers. We give at page 242 a plan, which 


explains better than pages of descriptive letter-press, 


the general arrangement of the ship. The accommoda- 
tion for first-class passengers is admidships and forward 
on the main-deck. That for second-class passengers is 
on the same deck aft ; while the third-class passengers 
are well lodged aft and on the lower deck. Their 
cabin is divided into two by a longitudinal bulk 
head. On the port side are the open berths for single 
men, while on the starboard side are closed berths for 
married couples and women. Of third-class or steerage 
passengers she can carry 300, and it is not too much to 
say that in no steamship afloat will they find more 
roomy or comfortable quarters. Ventilation is provided 
by perforated pipes running under the deck beams 
above the bunks, and these pipes are continually being 
exhausted by one of Moss and Mitchell’s ventilators. 

The second-class passengers, 130 in number, have a 
saloon devoted to their use 60ft. long by 25ft. wide, the 
berths being arranged at each side. This saloon is very 
handsomely and substantially furnished, the berths are 
of unusual dimensions, the whole of the fittings are pitch 
pine varnished, and throughout there is a total absence 
of that tawdry decoration but too common on board ship. 

The main saloon for 120 first-class passengers is made 
the whole width of the ship ; it is 44ft. square. Instead of 
the usual companion, a noble triple staircase in polished 
oak is provided, leading to an entrance hall, from which 
access 1s obtained to the saloon. Over the centre tables 
is an open oval space surrounded by a balustrade. The 
aperture opens into a deck-house, which constitutes a 
music-room. It is surrounded by a divan, and will no 
doubt play an important part as a drawing-room. The 
saloon is wainscoated throughout with polished oak ; the 
ceilings are white, the edges of the beams being lined 
with gold ; the furniture is all of solid black walnut ; 
the punkas are worked by machinery, all the rods being 
nickel-plated and resembling silver ; the side lights are 
very large and very numerous; the berths are 
really supplied with every luxury that it is pos- 
sible to provide on board ship, while the sanitar 
arrangements, lavatories, and bath rooms have all 
been constructed on a scale and with a finish and 
elegance of detail unparalleled in a West-end club or a 
first-class hotel. A hurricane deck, 160ft. long by 43ft. 
wide, is devoted to the service of the saloon passengers. 
On it is carried the chart room and captain's room, and 
from it she is steered by steam gear, of which we shall 
have more to say. In one word, the ship is, as regards 
passenger accommodation, a floating palace; and so much 
attention has been paid to artistic effect that nothing will 
be found to offend the most fastidious stickler for high 
art, unless, indeed, the Australian and other tropical 
plants with which the saloon is decorated may be deemed 
too gaudy. The arrangements for promoting the safety 
of the vessel against fire and water are as pare. Soe as pos- 
sible. She has three iron decks, and is divided into 
thirteen water-tight compartments, four of which must 
be filled at once to sink her. From the lower to the 
main deck she is divided into six compartments by iron 
bulkheads and doors, which last can be closed and made 
fast in a moment, so that should a fire break out it can 
almost be isolated, and might be left to burn itself out. 
Were space available, we might say much more con- 
cerning the Orient regarded as a ship. As itis, we must 
now consider the means by which she is propelled. 

The engines of the Orient are of the three-cylinder 
type, and were designed by Mr. A. C. Kirk, late manager 
to Messrs, Elder an Co., and now with Messrs. Napier. 
The high-pressure cylinder stands between the two low- 
pressure cylinders. It is 60in. diameter ; the low-pres- 
sure cylinders are each 85in. diameter, and the stroke is 
5ft.; the revolutions are about 58 per minute, though as 
many as 62 have been attained. ft is hardly necessary 
to say that the engines are of the highest ible finish 
and that no pains have been spared to make them a good 
job; yet we think it is to be regretted that the three- 
ae er type was selected. A glance at the history of 
the type will not be out of place here. 

_ One of the gregt objections to the compound system 
is that when great powers are required the low-pressure 
cylinder attains colossal proportions, because it must be 
of such dimensions that the entire power required to 
— the ship could be developed in it, provided steam 
of full pressure were admitted to it direct. For example 
had a compound engine of the usual type been employed 
to indicate 5400-horse power—that required to drive the 
Orient at full speed—the large cylinder would have 
been 120in. in diameter. Cylinders of this size are not 
unknown at sea—for instance, the City of Berlin 
has one—but they are very liable to crack, and, 
we need hardly say, are very heavy and expensive. To 
get over the difficulty two systems are available. On 
Wo one, t distinct compound engines are employed, the 
small being placed over the large cylinder, as in the 
Britannic, engined _by Messrs. Maudslay and Sons,* and 
the City of New York, engined by the North-Eastern 
Marine hoy, ro. Company.t The other consists in 
using two low-pressure cylinders instead of one ; and 
thus, in the case of the Orient, two 85in. cylinders have 
been substituted for one of 120in. diameter. The three- 





* Tllustrated in Tz Enorveer for,Oct. 27th, 1876. 
+ Illustrated in Tue Enoeer for Dec. 28th, 1877. 


cylinder system was first brought prominently before the 
world at the Paris Exhibition in 1867, when the engines 
of the man-of-war Friedland were exhibited.* Mr. Kirk, 
however, was the first to apply it to ocean steamers in 
the way in which it is now used. It must not be 
confounded with the multiple cylinder system of the late 
Mr. John Elder, who proposed to expand high steam 
through as —_ as three cylinders, one after the other, 
and so to combine their action on the shaft that the 
strains on the main bearings would be reduced to a 
minimum. It is true that Mr. Kirk disposes his three 
cranks at equal angles round the shaft centre ; but this is 
simply to balance the engines, and the steam, as it 
expands from the high-pressure cylinder, is at once taken 
by whichever gh yam cylinder may be ready for it. 
The sole object in view has been to reduce the size 
of the low-pressure cylinder. Engines of the three- 
cylinder inverted type were first fitted in the Liguria, we 
believe, in 1873, and subsequently in the Zealandia and 
Australia. These were mail steamers of large size run- 
ning between New Zealand and San Francisco, To 
illustrate the action of the steam in engines of this type 
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we annex reduced diagrams taken from the engines of 
the [beria. The high-pressure cylinder in that ship is 
56in. diameter, and the two low-pressure cylinders each 
78in.; the stroke is 5ft. These dimensions are pretty 
nearly those of the engines of the Orient. The indicated 
power from the cards we publish is H.P.C., 1527; forward 
L.P.C., 1344; and aft L.P.C., 1260; or together, 4131 
LH.P.; the pressure was 66 lb.; the vacuum, 28°5in.; the 
revolutions per minute, 69, corresponding to no less than 
690ft. of piston speed per minute. The engines of H.M.S. 
Inflexible are nearly identical with those of the Orient, 
only the Inflexible will have two sets of them, one 
driving each screw, and the whole engine has been 
crushed down, so to speak, to get it low enough to satisfy 
the conditions laid down by Mr. Barnaby. 

The t objection to the type is that the space 
occupied by the engines in the length of the ship is much 
more than that needed for the ordinary compound 
engine. For example, assuming that the lengths of 
different types of engines will be as the respective dia- 
meter of their cylinders, then the engines of the Orient 
of the two-cylinder type would be 120 -+- 60 = 180in. 
long. Of the three-cylinder type they must be 85 + 
60 + 85 = 230in. long. Had they been made with 
two 42in. eylinders above two 85in. cylinders, the 
length occupied would have been but 85 + 85 = 
170in. The relative lengths of the three types stand, 
therefore, at 170, 180, and 230. The difference 
represents in such a vessel as the Orient 130 to 150 
measurement tons—probably a good deal more. We 
deal here with minimum proportions, and many two- 
cylinder engines are as long as those of the Orient. 
It may be argued that space is wanted neither for 
cargo nor for anything else in such a ship; but it 
will ba conceded that an engine-room cannot have 
too much space in it, and the extra room between 
bulkheads which would be afforded by shortening 
the engines 5ft. or 6ft. would be of great value. 
In the case of the Orient there would have been 
no difficulty in adopting the double-cylinder type, 
because there is more than enough height over the tops of 
the cylinders between them and the skylight above. 
In our next impression we shall have more to say con- 
cerning the machinery of the Orient, with which no 
fault can be found if it is once conceded that the three- 
cylinder system is right, but this is just what we dispute 
on the grounds we have stated. e have dwelt on the 
subject at some length because the tendency to put 
bigger and bigger engines into passenger steamers daily 
gathers strength, and controversy a to run high as 
to how these big engines are to be made. No one 
supposes that any one of the types we have named is 
more efficient than another ; albeit, not a few maintain 
the three-cylinder system is the least economical of the 
whole, It is probable that the results obtained with the 
Orient will go far to settle the question, for her fuel 
eee can be ily compared with those of the 

ite Star ships with compound independent engines. 








* Illustrated in Tur Enarveer for July 19th, 1867, § |<; 
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THE STEAMSHIP ORIENT—PLAN OF CABINS. 
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THE PICTON READING-ROOM, LIVERPOOL 
C. SHERLOCK, LIVERPOOL, ARCHITECT. 
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Tue Picton Reading-room, of which we give a section above, | Sherlock, while the floor, carried on girders as shown in our | the rock being cut out to make a theatre below the reading- 
is one of the finest rooms of the kind in England, and has been | illustration, was designed by Mr. J. N. Shoolbred, of West- room. We shall give further particulars in our next im- 
built to accommodate the growing oy ar for space in the | minster. The building is 100ft. in diameter inside, and rests | “emggee with drawings illustrating the construction_of [the 
Liverpool Free Library. It has been designed by Mr. Cornelius | upon the parent sandstone rock’ on which Liverpool is built, | oor, which is peculiar. 
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BURNTISLAND DOCK. THE PATENT JOURNAL. Mtlon from E Kasalowsky and C. Prot 16eh May 1810, 
Ix Tux Exorxexr for the 11th October, 1878, we gave a| Condensed from the Journal of the Commissioners of Patents. Tk ee ee, f. Kiotn tect ae, aaa 


general plan, bed sections, wall sections, and a general descrip- 
tion of the Burntisland Dock. Since that we have, in the 
impressions for 27th June and 25th July, given two supple- 
mental working drawings, showing details of the dock and 
gates. We now give a working drawing of the entrance 
masonry, Which completes the set. _ { 

Sheet No. 1, published with our impression for 27th June 
last, shows the ne plan of the entrance, together with 
deta‘ls of bollards and parts of dock gates. With regard to 
the plan, it will be noticed that there are only two machines 
for working the gates, instead of four, as is usually the case. 
The arrangement was suggested by the makers of the 
machinery, Sir W. G. Armstrong and Co., and will be 
readily understood from the drawing. The machines 
are ordinary hydraulic engines working a cup drum which 
pays off the chain as it is overhauled, into a well below the 
machinery. ‘he chains are led along the top of the gate to 
sheaves near the mitre post, thence they pass down to lower 
sheaves which are at the centre of "aif J of the gate so far 
as regards height, and from thence they pass to the side walls 
of the entrance where they are made fast to bolts in the walls, 
This system has the advantage of doing without the ordinary 
chainways, and, as al y remarked, only one machine is 
required to each gate, which, although perhaps it may not 
save much in first cost, is undoubtedly handier in working. 
On the other hand, the working and fixed parts under 
water are difficult to get at to repair or replace. A 
deeper gate recess also is required in order to properly 
house the sheaves which otherwise would be apt to be carried 
away by passing vessels. The details given on this sheet 
show the sheaves on the gate and the mode of attachment, the 
lower sheaves of course require to be on a swivel joint. The 
gate rollers, roller path, pivot, and shoe are of chilled iron. 

Sheet No. 2 shows the gates of greenheart timber, heel 
posts, 20in. square, the two bottom ribs 20in. by 18in., and 
the others 18in. square. The ribs are morticed into heel and 
mitre posts, being drawn home with lin. bolts, countersunk 
and plagged up. The inside planking is 2hin. by 7in. green- 
heart, fixed vertically with galvanised coach screws, and 
caulked with oakum and pitch. 

Sheet No. 3 shows the entrance masonry; the cills and 
aprons are not heavy, the bottom being rock. The whole of 
the masonry of the entrance is freestone except the hollow 
quoins, which are granite set in cement. After being set, 
the bearing surface of these quoins was fine axed and polished, 
so as to make a water-tight joint with the heel post. The 
concrete used on the works was in the proportion of seven of 
ballast and broken stone to one of cement; the facework of 
the entrance, cills, &c., is of freestone ashlar; the backing of 
the walls, rubble in blue lias mortar. 

We have to acknowledge our indebtedness to Messrs. 
Bouch and Meik, through whose courtesy we have been 
enabled to place these drawings before our readers, 








Triat Trip or Sreamsurp Bavineton.—On Saturday after- 
noon the steamship Bavington, belonging to Messrs. Hine Brothers 
of Maryport, proceeded into the river for a trial trip after under- 
going repairs an] being fitted by Messrs. Cochran and Company. 
of Birkenhead, with one of their patent multitubular vertical 
boilers. This trial was of interest, as this steamer is the first of the 
small coasting class that has been fitted with one of these boilers. 
The boiler which it replaced was an ordinary return tube double 
furnace boiler, and was quite unable to a up steam. The new 
boiler kept steam to the working pressure of 50 lb. per square inch 
easily, and afforded an abundant supply. Captain Wilkinson 
overlooked, and Messrs. W. R. Mc.Kaig and J. Carlton, the 
superintendent engineer on behalf of the owners, were present at 
the trial and expressed themselves highly satisfied with the result. 
Immediately after the trial the steamer sailed for Duddon. 

ProsecTED ENGINEMEN’S CERTIFICATE AssSOcIATION.—Sir 
Henry Tylor presided on Friday, the 4th inst., at a meeting 
held at 23, Finsbury-place, E.C., the object of which was, the 
establishment, on a broad basis, of an institution for tin 
certificates of efficiency to engine drivers, locomotive an 
stationary, throughout the United Kingdom. Resolutions in 
favour of this arrangement were unanimously carried, and 
Messrs. D, K. Clark, C.E., Mr. Joseph Newton, C.E., Mr. 
Michael Reynolds, and others demonstrated the necessity for the 
creation of such a society. It was confidently predicted that the 
Board of Trade would lend their countenance to the project. At 
the next meeting, pay I to be held, officers will be appointed, 
and details be more fully considered than was ible at the 
preliminary meeting in question. It was stated that there are at 
this moment not less than 200,000 engine drivers in Great Britain 
and that they have been—as a rule—appointed to their posts on a 
kind of haphazard rather than a systematic plan. 

PontTyPooL AND TaLywaIn Rattway.—An important link of 
communication in the Monmouthshire Railway system, which 
has been four years in construction, has a eo completed 
under the nn Mr. T. D. Roberts, M.I.C.E., and approved 
by the Board of T'rade. The railway by a juncti 
with the Eastern Valleys main line at Trevethin Juncti 








[*.* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance to themselves and 
to the Patent-office offici y giving the number of the page of 
THE ae a at w xp oy Specification pe, — is fotion 
to, ins of giving proper number o, specification. 
The mistake has been made by looking at THe Encinger Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 

$377. Boxes for Brusues, &c., G. Baker and J. C. W. Stanley, Feather- 
stone-street, St. Luke's, London.—2lst August, 1879. 

3879. CLEANING KyIves and Forks, W. H. Robinson, ‘hton. 

3381. Traction Enoines, R. P. Parsons, Elsw: Cam! be 

$383. Raitway, &c., SLEEPER and Cuair, T. Smith, Blaydon-on-Tyne, 


Dur . 
3385. es Srretcuers, R. Freakes, Sackville-street, Southsea, South- 
ampton. 

8387. BLeacuinc Ozoxerite, &c., W. P. Thompson, High Holborn, 





London.—A communication from V. Ofenheim, Vienna. 

$389. GRain-ELEVATING Macuinery, W. R. Lake, Southamp Zs, 
London.—A communication from J. B. Stoner, Toledo, Ohio, U.S.— 
22nd August, 1879. 

$393. TeLerHones, P. 8. Justice, Southampton-buildings, London.—A 
communication from 8. H. Short, Franklin, Ohio, U.S. 

8395. Cray Topacco Pires, J. R. Bird and C. G. Roberton, Glasgow. 

$397. Hanp Saws, A. Vayriot, Lunéville, France. 

3399. Suips’ Lamps, I. Blake, Birmingham. 

8401. Fire-ENGiNEs, B. Massey, Stafford. 

$405. Inpicator Bott, E. Cushi , St. John’s Wood, Middlesex.—23rd 
August, 1879. 

3407. Spinnin, &c., Corron, E. Hird, Bolton. 

3413, Constructine Roaps and Ways, C. W. Bradshaw, Birmingham. 

3415. Ow Lamps, L. B. Bertram, Park-road, New Wandsworth. 

3417. Pickers used in Looms, G, Burslem, Stockport. 

3419. Orn Cans, J. C. Mewburn, Fleet-street, London. —A communication 

E. Dawson, Lille, France. 
3421. Biorrine Paps, J. H. Kearns, Southwark-street, London. 
3423. AuTomMatic Brake for Cranes, &c., C. T. Powell, Lodge-road, Bir- 


hiildi 





ig! b 

3425. ParaLvet and Divercent Pencits of Licut for Signauuine, G. 
Pitt, Sutton.—A communication from Messrs. Mangin and 
Lemonnier and Co., Paris.—25th August, 1879. 

3427. Horsesnogs, B. J. B. Mills, Southamp buildings, London.—A 
communication from J. R. Williams, Johnstown, and E. V. McCandsslo, 
Pittsburg, my ag on August, 1879. 

2718. Ropes, & , H. C. Petersen, Cope! en, Denmark.—A communi- 
cation from C. Séeborg and L, P » Késkilde, Denmark.—4th July, 


Ww. 

8058. Hassocxs and KNeevers, E. C. B. Lawford, King-street, Cheapside, 
London.—28th July, 1879. 

$086. TricycLes and Bicycies, F. W. Jones, Dix’s-fields, Exeter.—30th 
July, 1879. 

$312. TREATING Srraw Manure, T. H. Cobley, Dunstable, Bedford. 

2314. Pecoinc Macuinery, W. R. Lake, Southampton-buildi London. 
on communication from G. W. Copeland, Malden, and W. 8. Eaton, 

‘ton. 

$316. Manuracture of Snot, E. Field, Chandos-chambers, Adelphi, 
yng og W. B. Lord, Clare House, Hampstead, London—l6th 
August, 1879. 

$318. MANIPULATING, SCREENING, and SortiNG Coat, W. Haydock, Wigan, 
Lancaster. 

3320. Steam SteerinG Gear, A. 0 mn, Liverpool. 

$322. Crampino, &c., Door and other Frames, T. Lees, Park Foundry, 
Hollingwood, near Manchester. 

3324. Increasinc Heat of Biastin Furnaces, W. R. Lake, Southamp- 
ton-buil , London.—A communication from Gutehoffni' hutte 
Actien-Verein fiir Bergbau und Hiittenbetrieb, Oberhausen, and R. M. 
Daelen, Dusseldorf.—18th August, 1879. 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3640. Fountain, &c., Pens, W. R. Lake, Southampton-buildings, London. 
—A communication from A. T. Cross, Providence, Rhode Island, U.8.— 
11th September, 1879. 

3650. CoaTine Surps’ Borroms, W. Ward, South Shields.—12th September, 


1879. 

8651. Turninc Woop, H. H. Lake, Southampton-buildings, London.—A 
communication from J. Davies and F. B. Chidester, New Jersey, U.S. 
—12th September, 1879. 

3677. Wraprrvers, &c., for Packinc, H. H. Lake, 8 P igs, 
London.— A communication from J. H. Weaver, Chicago, Illinois, U.S. 
—13th September, 1879. 

3682. ORNAMENTING GLass-waRE, A. J. Boult, High Holborn, London.— 
A a from H. Feurhake and W. Beck, Pittsburgh.—15th 
September, . 

3709. Screw Propre.vers, H. J. Haddan, Strand, Westminster.—A 
communication from E. A. Heath, New York, U.8.—16th September, 
1879. 

3717. TypooRaPHicaL, &c., Printinc Macuines, H. A. Bonneville, Picca- 

ly, London.—A communication from H. Voirin, Rue Mayet, Paris, 
France.—l6th September, 1879. 
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Patents on which the Stamp Duty of £50 has been Paid. 

3594. RerriceratinG, F, P. E. Carré, Paris, and E. Jullien, Marseilles, 
France.—13th September, 1876. 

3628. Kixns, J. Garlick, Birmingham.—16th September, 1876. 

3647. MeraLiic Drums or Casks, J. Simpson, Liverpool.—18th September, 


1876. 
3655. Gas Governor, W. Foulis, Glasgow, Lanark, N.B.—19th September, 

6. 
“ String Musicay Instruments, D. Semple, Airdrie.—23rd September, 

1876. 


= MANUFACTURE of TiE-BUCKLEs, J. T. King, Liverpool.—28th Septem- 

, 1876. 

3645. Propucine Draveut, &c., J. Y. Smith, Pittsburgh, Pennsylvania, 
U.8.—18th September, 1876. 

3646. Steam Borers, C. D. Abel, Southampton-buildings, Chancery- 
lane, London.—18th September, 1876. 

3652. AXLEs, ag W. R. Lake, South 

8: ber, 1876. 








pton-buildings, London.—18th 





a short distance to the north of the station at Pontypool, and in 
order to <= an elevation of about 320ft. to form a junction 
with the Talywain and Abersychan Extension of the London 
and North-Western Railway at Talywain, follows a contour 
line past Tranch Colliery, Cwmffrwdoer and Cwmnantddu 
Valleys, Pentrepiod Snatchwood, and Pentwyn, where a junction 
is made with the Ebbw Vale Company’s private railway, and 
thence by a high embankment over the Sychan Brook to 
Talywain. The gradients, though heavy—the steepest being 1 
in 48—are no exceptions to the ordinary run of railway gradients 
in South Wales valleys ; they are so far favourable that they are 
with the load and not against it. A somewhat extraordin 
curve is described by the line in crossing the Cwmffrwdoer an 
Cwmnantddu valleys. It traverses three-fourths of the entire 
circle, so that when standing at the upper end the commencement 
of the circle is seen a considerable depth below, but at a very 
short distance off. The Cwmffrwdoer branch railway and 
stream are crossed by a massive stone bridge 40ft. in height, and 
the Cwmnantddu branch ty! and stream by a viaduct of 
four spans, between 40ft. and 50ft. high, also built of masonry, with 
brick arches, At Snatchwood a great landslip took place, and 
the railway embankment having moved bodily down the hill, 
a deviation of the line became necessary in order to avoid the 

herous ground on which it had been formed. A massive 
concrete w: gry the embankment between Pentwyn and 
Abersychan works for about 350 yards, soon after passing which 
a tunnel spans the private railways of the Ebbw Vale Company. 
This bridge is built upon an old slag tip, about 60ft. above the 
natural level of the Sychan Valley, and a high embankment is 

ied over the bridge, so that the height from the natural 
surface to the level of rails is more than 100ft. Ample siding 
room has been provided at the terminus to accommodate the traffic 
which in minerals especially will es be very heavy. It is 
in contemplation to open the line for passenger traffic at an early 
date, and that trains will be run from Newport to Brynmawr 
without change of carriage, 





3667 Sxeurs and Tunes, C. F. Grimmett, Edgbaston.—l9th September, 


8665. TRANSMITTING Pressure to Hyprautic Macuine Toots, R. H 
Tweedell, J. Platt, and J. Fielding, Atlas Works, Gloucester.—1l9th 
September, 1876. 

3670. THeRMo-ELEcTRIC GewERATORS, C. A. Faure, Faversham.—19th 
September, 1876. 

3684. Connectine, &c., Rotiine Stock, F. Barnes, Sulham, near Reading. 
—20th September, 1876. 

3703. Prius, J. M. Richards, Great Russell-street-buildings, Great Russell- 
street, Bloomsbury, London.—2ls¢t Se, . 

3791. AppLyinc CounTeR Pressure to the Levers of Enotnes, J. H. 

son, Lincoln’s-inn-fields, London.—29th September, 1876. 

$712. Carbine Cotton, &c., W. Dobson, Plymouth, T. H. Rushton and 
B. A. Dobson, Bolton.—22nd September, 1876. 

3713. REFRIGERATING, &c., Liquips, W. Lawrence, St. Mary Axe, London. 
22nd Sep 876. 


8773. LUBRICANTS, &c., for Steam Enotnes, &., H. P. Scott and B. H. 
Zerbe, Westoe Villa, Burdett-road, Bow, London.—28th September, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 

2782. TreatTinac Brick, &., G. H. Smith, Southampton-buildings, 

2106. Piatra Papen Cure, &c, EB. 8. Bigg and W. F. Hunt, Hill place 
95. ITED Parer Cups, &c., an . F. Hunt, "3+ 5 
Oxford-street, London.—28*h tember, 1872. 

2838. Suut-orrF Apparatus for Liquips, P. J. Davies, Campsbourne- 
terrace, High-street, Hornsey, London.—25th September, 1872. 


Notices of Intention to Proceed with Patents. 
1296. VessELs for Containina Liquips, F. Preston, Huddersfield.—1st 


A 1879. 
1894. Makino HeLican Pires of Ciay, &c., L. Rohrmann, Krauschwitz, 


y- 

1914. MacuHINx-prRIviNG CHains, W. R. Lake, S Pp ngs, 
London.—A communication from W. D, Ewart.—13th May, 1879. 

1917. Hotpers for DentaL, &c., INsTRUMEN W. P. Thompson, High 
Holborn, London.—A communication from H. D. Justi. 

ee and Dous.ine Fisres, G. Lumb, Marsh, near Hudders- 


1986. Grinvino, Bark, &c., J, W. Harrison and T. Hammond, Wakefield, 
—14th May, 1879. 
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1974. Fastenino Device for Stuns, &c., W. 4 yoy Southampton- 
bi , London.—A communication from T. Hedges, E. Méller, and 


1978. BUCKLE or Ciasp for Braces, &c., P. Jolin, Holloway, London. 

1979. Currine Screws, A. M. Clark, Chancery-lane, London.—A commu- 
nication from E. Dejonc.— 17th May, 1879. 

1983. Hose-coup.inos, E. Schultz, Franzésische-strasse, Prussia.—A com- 
munication from J. L. Schmidt. 

1985. TRANSMITTING, &c., Motion of WincHEs, &c., T. A. Weston, Fleet- 
street, London. 

1988. EXHIBITING ADVERTISEMENTS, &c., H. A. Reinhold, Woolwich, Kent. 

FE Fy treet, Liverpoo 

. SELF-ACTING Fire ALarm, R. P. Gill, Duke-s' Liv 1. 

2000. ELecrric Lamps, J. Cougnet, Brussels. 

2005. PuriFicaTIon of StgEL and Iron, P. Jensen, Chancery-lane, Lon- 
don.—A commu ion from A. Krupp.—20th May, 1879. 

2015. Power TRAVELLING CARRIAGES, &c., L. Higginbotton and T. Man- 


noc! est 

2023. Cotoun Printinc Presses, B. Hunt Sateen, Lincoln’s-inn, 
London.—A communication from G. W. Woodside, 8. E. Gumpert, and 
J. D. Wolf.—2lst May, 1879. 

2040. Traction and Ways, J. L. Haddan, Great George-street, London.— 
22nd May, 1879. 

2063. Siipinc Vatves, P. Everitt, Great Ryburg, Norfolk. 

— Serrine Saw Teetu, J. Trickett, Newark-upon-Trent.—23rd May, 


2102. Dyzinc Mixep Tissues, C. Autier, Rue du Bac, Paris.—A commu- 
nication from A. Mauger. 

2114. Cocks and Vatves, E. Marsden, Liverpool.—27th May, 1879. 

2172. Suryace Wvop PiLaninc Macuines, A. Knox and A. E. Knox, 
a ~~. 1879. 

2211. TeLepHones, H. C. Dumoutier, Rue Pommier, Paris.—4th June, 


2247. SreaM-BoiLers, T. Lancaster, Liverpool.—6th June, 1879. 

2251. Winpow-sasHes, G. H , Brixton. 

= Fountain PeNHOLDERS, R. Spear, South-place, Finsbury.—7th June, 

879. 

2287. CHANNELLING or QuARRYING Stong, A. M. Clark, Chancery-lanc, 
London.—A communication from G. Wincqz.—10th June, 1879. 

2383. Errectinc Exvimination of MeTALLorps in Iron Ores, &&., J. C. 
Mewburn, Fleet-street, London.—A communication frota Le C. C. De 
Montblanc and L. Ga‘ . 

2387. TrEaTMENT of Sopa, E. Solvay, Brussels.—16th June, 1879. 

2515. Propucine New CoLourine Matters, F. Wirth, Frankfort-on-the- 
Maine, Germany.—A communica’ from W. Meister, E. Lucius, and 
A. Brtining.—23rd June, 1879. 

2592. CoupLines for Hose and Pirgs, J. G. Tongue, Southampton-build- 
ings, London.—A communication from W. J. Stevens and W. F. Proctor 
27th June, 1789. 

2718. MaktnG Ropss of Straw, &c., H.C. Petersen, Copenhagen 
munication from C. Séeborg and L. Petersen.—4th July, 1879. 

2742. SELF-FEEDING DriLLine or Ratcuer Brace, T. Moore, Gerrard- 
street, I m.—5th July, 1879. 

3008. Beps and SLEEPING Cots, W. Exall, Holybrook House, Reading.— 
24th July, 1879. 

6 eae and Kweevers, E. C. B. Lawford, King-street, Cheapside, 

mdon. 

3066. CHeques or Drarts, T. A. Brockelbank, Gresham House, Old Broad- 
street, London.—28th July, 1879. 

3080. TREATING Sponce, &c., W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from W. N. Blakeman, jun.—29th July, 1879. 
3086. TricycLes and Bicycies, F. W. Jones, Dix’s-fields, Exeter.—30th 

July, 1879. 

3163. TaBLes, J. Cuthbertson and J. Armstrong, Ancrum-street, Newcastle- 
upon-Tyne.—6th August, 1879. 

3307. ConstrucTIoN of UmBRELLAs and Parasois, H. Currey, Crayford.— 
16th August, 1879. 

3393. TELEPHONES, P. 8. Justice, Southampton-buildings, London.—A 
communication from 8. H. Short. - 23rd August, 1879. 

3409. Curtine, &c., SHeet Merat, H. J. Had Strand, Westminster.— 
A communication from C. E. Kennedy.—25th A t, 1879. 

3577. Sicnats for TeLEPHone, &c., Wires, W. T. iteman, Staple-inn, 
London.—A communication from 8. W. cis.—5th September 1879. 
3640. Fountain, &c., Pens, W. R. Lake, Southampton-building , London. 

A communication from A. T. Cross.—1llth September, 1879. 
2650. Coatine Suips’ Borroms, W. Ward, South Shields.—12th September, 


1879. 

3677. Wrappers, &c., H. H. Lake, Southampton-buildings, London.—A 
communication from J. H. Weaver —13th September, 1879. 

3685. ORNAMENTING GLass-wARE, A. J. Boult, High Holborn, London.— 
A communication from H. Feurhake and W. Beck.—l5th September, 
1879. 

8709. Screw Prope.uers, H. J. Haddan, Strand, Westminster.—A com- 
munication from E. A. Heath.—16th September, 1879. 











All persons having an interest in 0; ing any one of such applications 
should leave particulars in writing of their objections to such a 
= the office of the Commissioners of Patents within twenty-one days after 
te. 


List of Specifications published during the week ending 
September 20th, 1879. H 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 
5258. Curtine anp ScrEwinG Tuses AND Kops, &., W. Crow.—Dated 
24th December, 1878. 6d. 

As a cutting tool the apparatus consists of a headstock to receive the 
rod or tube and provided with a handle. At the top is a boss tapped with 
a female screw and grooved on one side to receive a flatsliding cutter, the 
upper end of which is bent over at right angles and received by a collar 
formed on a male screw passing through the head of the cutter, and 
through the female screw on the boss of the headstock, so that by turning 
the screw the pressure of the cutter is brought upon the rod, and turning 
the tool round effects the cut, the sliding cutter — advanced by the 
action of the screw through the boss. For cutting and screwing rods or 
tubes a doubled jawed head is anaes and is capable of -—s and 
closing on a pin joint. One jaw is fi with a handle and the other 
extends a short distance below the pin joint and is formed with a boss to 

ve an mes yon set screw to open and close the jaws. Inside the 
jaws are fixed cutters. 
96. Forces, H. Byre.—Dated 9th January, 1879. 6d. 
In order to utilise the waste heat of a forge to produce steam to drive the 


fan, an L shay boiler is arranged so that its inner vertical wall con- 
stitutes the k or ee plate of the forge, and the horizontal 
forms the hearth, thus there will be a water space below and at the back 


of the forge, or at the in contact with the ignited fuel. The tuyere 
pipe passes trans ly through the vertical portion of the boiler and 
communicates with the fan, which is actuated 4! a steam engine 
= to one side of the forge and coupled by a clutch to the fan 
spindle. 

164. SrereEoscores, H. Grubb.—Dated 15th January, 1879. 6d. 

The two pictures are placed side by side but horizontally with their 
faces downwards when they are oe illuminated from above, or 
opaque illuminated from below, or with their faces upwards when they 
are opaque and illuminated from above. The object lenses are made ina 
composite from, one face ef each being convex to o as a 
the other faces of prism form, so that the rays through the lens 
face are reflected at right angles, and both being so set as to converge the 

flected rays on a mirror. From these the rays are reflected to the 





eyes of the observer, the right eye receiving the image of the left picture, 
ht picture. 


and the left eye the image of the rig 


.—A com- ~~ 
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$47. Composrrton FoR PRESERVING Foon, 8. Fulda.—Dated 28th January, 
1879. 4d. 

The composition consists of } Ib. alum, }Ib. crystal silicate of potash, 
%1b. borax, } 1b. cream of tartar, 6 oz. g' » 21b caustic lime, and 
1 Ib. sulphate of soda, the whole dissolved in 8 Ib. of cold water previously 
boiled. 

340. Snoes, &c., BE. G. Brewer.—Dated 28th January, 1879.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

The sole and quarter are made ina single piece by cutting out a form 
of the required shape, then after damping and vy means of patterns 
imparting to it the exact form which it is required to give the shoe. 
353. Sure Vatves, J. Hill.—Dated 28th January, 1879. 6d. 

In order to dispense with the cover of the valve, the ends of valve are 
prolonged so as to cover the steam ports of the valve face, and are formed 
with recesses constituting ports corresponding with the steam ports of 
the cylinder valve face, and in accordance with the stroke and require- 
ments of the valve. ese recesses have an additional breadth given 
them on the side corresponding to the side on which is formed the steam 
supply port of the cylinder valve face, and the recesses in the valve are 
connected together by a longitudinal passage covering the steam supply 
port on the cylinder valve face, the —— being formed as in 
ordinary D valves. The steam is thus supplied under and through the 
valve, instead of over and reund it. 
$378. Forsaces, 7. Vicars, sen., J. Vicars, sen., T. Vicars, jun., J. Vicars, 

jun., and J. Smith.—Dated 30th January, 1879. 6d. 

A revolving shaft beneath the fire-bars gives motion to the self-stoking 
machinery, and also to feeding plungers actuated by excentrics on the 
shaft. Cams on the shaft give a forward and backward motion to two 
bars placed across the furnace, and on which the front end of the fire- 
bars rest. 5 
403. Boors anv Suoes, C. Edwards.—Dated 31st January, 1879.—(Not pro 

ceeded with.) 2d. 

A boot is provided with a rim entirely around the inner sole, so as to 
form a strong flange, and the outer sole is made adjustable thereon by 
means of a plate on its upper side, which is so attached that its edges 
will slide within the flange on the inner sole, thus securing the two soles 
together. It is still faster secured by a spring at the waist. 

405 Apparatus ror Supptyinc WaTEeR TO WaTER-CLOsSETS, Batus, &c., 
H. Owen.—Dated 31st January, 1879. . 

A cistern of a capacity equal to the water required for each flushing 
has a hole in the centre of the bottom fitted with a tapered socket, to 
which is connected an union for the water-closet — ly pipe. To the 
lower end of the socket is attached a metal cylinder openings at the 
bottom for the outlet of water. In the cylinder works a drum, at the 
lower end of which is a plug whose seat is on the socket. Through the 
drum and valve, and connected to the valve, passes a pipe, whose upper 
end passes above the water line, such pipe working within a second pipe 
screwed to the cylinder. A ball cock with a double reversible action is 
employed, one for the supply of water to the cistern and operated by a 
ball, and the other to shut off the supply while the cistern is being 
emptied, and which is operated by a lever connected to the pull. 
406. GuLLeYs anp Fat Traps, H. Owen.—Dated 31st January, 1879. - 6d. 

A square box forming a receiver or fat trap, and made of stoneware, is 

soviet at one side with a syphon, to which an outlet pipe is adapted 
‘or the discharge of noxious _ Above the water line are a suitable 
number of inlet openings in receiver, and its upper edge has a rim to 
receive a curved flange on an iron tray which fits into the receiver, the 
bottom of the tray extending below the water-line traps the inlet for gulley 
water ; the centre of the bottom of the tray is open and forms a recep- 
tacle for water. The tray has a rim round its upper edge, and between it 
and the curved flange ure a number of openings for waste pipes. A 
secend tray with a recessed bottom is employed, the bottora edges of the 
recess dipping into the receptacle of the first tray, thus forming a second 
trap. A grating fits over the second tray. 
407. Buryers ror Perrotecm Lamps, W. Brierly.— Dated 31st January, 

1879.—(4 communication.)—(Not proceeded with.) 2d. 

The wick is pressed by springs against the toothed wheels, so as to 
obtain a sure and equal gear of the wick within the wick holder. 

408. Macuivery ror Comprye Corton, &c., 7. H. Rushton and J. Mac- 
queen.— Dated 31st Januai y, 1879.—( Not proceeded with.) 2d. 

For feeding the sheet from the lap forward to the combing nippers a 
pair of nippers is employed, the bottom jaw of which is supported on a 
centre by the bottom jaw of the combing nippers, and the top jaw is 
supported on a shaft carried by the bottom jaw, such shaft forming the 
joint for both jaws. On this shaft is a lever brought into contact with a 
— point by another lever fixed to the same shaft, and actuated by a 
comb. 

409. APPpaRATUs FoR Propetuine Sups, &c., rHRovGH Water, &c., C. D, 
Abel.— Dated 31st January, 1879.—(A communication.) 8d 

A number of discs with one or more spiral or volute shaped arms are 
fitted upon each other, so that while the axes of the bosses are in line 
with each other the arms are slightly in advance, the second of the first, 
and so on. A ly is thus formed in which one or more helical end 
spiral stepped blades extend along and around the central axis, and the 
steps are then removed so as to form a continuous smooth surface. One 

of the body is closed by a conical disc, and the propeller being 
rotated, the action of the blades will be to grasp the water at their outer 
ends, and force it to move inwards towards the centre, and longitudinally 
outwards towards the open end. 
410. GaLLery or Grose Houper, J. Fielding.—Dated 1st February, 1879. 
—(Not proceeded with.) 2d. 


Three or more hook clips are employed to hold the globe in position, 
one of them being made so that when turned aside it admits the dia- 
meter of the rim to pass, and when turned back again it fixes or holds 
the same. 

411. aa, &c., E. Cooper.— Dated 1st February, 1879.—(Not proceeded 
with.) 2d. 

The body of the helmet is made up of two or more thicknesses of cork 
witha layer of muslin or leno between them, the layers being connected 
together by an india-rubber solution. 

. Saeces Micropnones, L. J. Crossley.—Dated 1st February, 1879. 


éd, 

A microphone is mounted on a parchment diaphragm and connected 
with a battery and induction coil, so that any variations in the micro- 
phone caused by sound waves effects a corresponding reaction in the 
strength of the current of electricity flowing through the microphone and 
induction coil. The variatiun also causes a variation in the current 
induced in the induction coil, which being connected to a telegraph line 
causes corresponding currents to flow through the telegraph or electrical 
wires, and by attaching a telephone to the distant end of these wires 
causes by the increase of the intensity of th d produced, the 
conveyed to be faithfully, plainly, and distinctly heard and recorded. 
413. Sroves on Heatino Apparatus, W. BE. Gedge.—Dated 1st February, 

1879.—(A communscation.)—(Not proceeded with.) 6d. 

This relates to a hygienic prismatic stove or heating apparatus heated 
by a mixture of air and gas, without escape Pipe, with boiler return of 
concentrated heat, movable fireplace and safety-cock indicating con- 
sumption of gas. 

414. Stampmnc anp Grixprnc MINERAL AND OTHER Susstances, R. J. 
Edwards.—Dated let February, 1879. 5 

This consists, First, in a reciprocating anvil block in combination with 
stamps actuated by cams or by steam or compressed air. Secondly, the 
combination with the reciprocating anvil block of crushing rollers or 
cylinders and transverse adjustable plates or forks. Haar sup] ng 
the reciprocating anvil block upon friction rollers. Fo’ iy, a shield or 
cover having ry ene edge dipping in water for the —— preventing 
dust from injuriously affecting the friction rollers and ings. 

415. Perroratinc Macuine, H. J. Haddan.—Dated 1st February, 1879.— 
(A communication.) 6d. 

This consists, First, in the combination with one of the cutter shafts 
of a universal joint for the purpose of enabling the cutters attached 
thereto to be lifted out of and returned into operative connection, and to 
be driven by gear wheels continuously in one direction without altera- 
tion of their relative positions. Secondly, in the general construction 
and arrangement of various parts of the machine, embracing the feeding 
in, cutting and conveying appliances, together with devices operating as 
stops, and an intermittent litting m 1ism common to certain of the 
parts, whereby the machine is adapted for the production of many 
varieties of work. 


416. ——— Kaan, D. F. Andrews.—Dated 1st February, 1879.—(Not 








a) 


proceeded with. . 
Two plates of carbon are poe face to face at a little distance apart, 
and are connected to the electrical circuit, the voltaic are presenting 
itself at some point of their peripheries, and as the carbons are con- 
sumed the arc travels round the periphery, and inwards towards the 
centre of the plates. 


417. TricycLes anp Bicycies, J. 7. Townsend.—Dated 1st February, 1879. 
Not wi 2d. 


The backbone of the tricycle is made of a steel tube, and is carried 
from the steering wheel back under the driving axle, where it is 
turned up and over the driving axle towards the front wheel to a suit- 
able position to receive the seat. To the back part are attached two arms. 
The levers can be adjusted by making the part to which the con- 
necting rod is fastened to slide to and fro along the pedal lever by means 
of arack and pinion. The footsteps of bicycles are made adjustable by 
forming the bracket attached to the backbone with a socket, in which 
the stem of the foot-rest slides, and can be secured by a set pin. 

418. Sream Enarxes, D. Greig, W. Hartnell, and W. Daniel._—Dated 1st 
February, 1879. 8d. 
A pair of engines are placed side by side, on a frame which carries a 





locomotive multitubular boiler secured to it, and in resting on the 
engines. The cylinder of one enyine is larger than that of the other, so 
the steam is ex ed from the smaller through the r cylinder. To 
facilitate s' ng and reversi an intermediate valve is provided, 


whereby steam may be admit direct into the valve chamber of tho 
larger cylinder if required; this valve may be so arranged that it is 
brought into action by putting the reversing lever a littie beyond the 
position for running the engine with the slide valves in full gear, so that 
no second handle is required to open the intermediate valve. 

419. Tosacco Pipes, L. B. Bertram.—Dated lst February, 1879. 4d. 

A dise divides the stem into two parts, and through its centre passes a 
short tube opening one end into the channel leading to the bowl, and at 
the other into the chamber leading to the mouthpiece. The nicotine is 
retained in the first chamber, the smoke passing through the short tube 
to the mouthpiece. 

420. Burner ror VotatTtte Om Lamps, F. H. F. Fngel.—Dated let 
February, 1879.—(A communication.) 6d. 

A cylindrical tube of length sufficient to reach nearly down to the 
bottom of the vessel containing the volatile liquid is employed. This 
tube contains a wick of cotton with an inner cylindrical core of wire 
gauze. Over the upper part of this wick tube, and outside the vessel, is 
placed a second tube, which exactly fits the inner tube. The outer tube 
is on the top furnished with a cover containing a number of small 
borings or perforations for the volatile evaporations or gases from the oil 
to pass through from the oil vessel of the lamp to the open air, i.e., to tho 
point of consumption. The gases when ignited give a number of flames 
more or less near to each other, and of volume corresponding to the 
number and size of the borings. Within the outer tube, and near to the 
mouth of the inner tube, a plug is fastened, furnished with four or more 
borings to allow the guses to pass through. 

422. Ser Pans, J. Yeodon.—Dated 1st February, 1879.—(Not proceeded 
with.) 2d. 

These : are made portable, and consist of a frame mounted on 
wheels and carrying a fire-grate, and at the top of the frame is a brick 
casing, the inside bottom portion of which is contracted and arranged to 
receive the fire. At the top of the contracted portion is placed the set 
pan, and the heat from the fire passes through an opening in the con- 
tracted part, and is prevented passing direct to the chimney by a mid- 
feather placed in a vertical direction between the pan and the casing, so 
as to cause the heat to pass round the set pan before getting to the 
chimney. 

423. Se.r-apsustinc Ganorrys, W. 
1879. 3 

This consists in the construction of self-adjusting gangtrys of steel in 
which certain portions of the framework act as the elevating springs for 
the purpose of tilting up the barrel which it supports, thereby doing 
away with separate and aistinctive springs. 

424. Apparatus Emptovep 1x Buiast Furnaces, 7. Hollis. —Dated 3rd 
February, 1879. 6d. 

A tymp is employed to each open forepart furnace ; such tymp, with 
the filling plates and wedges which secure it in position, is of the width of 
the open forepart. The central part of the outer side of the tymp pro- 
jects, and forms a trough over which the cinder passes as it escapes 
through an orifice in the centre of the tymp. 


425. CuronoMeters, CLocks, aND Watcues, &c., 4. €. Henderson.— 
a 3rd February, 1879.—(A communication.)—{Not proceeded with.) 
On the prolonged shaft of the pinion of the time wheel of a clock is 
placed a small barrel, which gears with the central pinion inside the 
small plate. The spring of this barrel may be tightened at will, which 
communicates to the escapement the perfectly exact force required. The 
rest of the escape wheel occurs at the end of the detent, its small spring 
is placed below the detent on a ferule in the same way that a spiral is 
placed on the seat of a cylinder; the small spring may be placed ona 
plate, the escape wheel may be at a tangent, and the back spring is 
— onaplate. A steel frame with arms is placed on the axis of the 
ce, and a copper frame on the steel one close to the axis. Bent 
levers are articulated to this frame, and compensating and regulating 
weights are fixed to the levers. 
426. Lockinc or Securine Nuts, A. Martyn.—Dated 3rd February, 1879. 
(Not proceeded with.) 2d. 
A slut is formed through the threaded portion of the nut, which is 
turned on the bolt, until such groove corresponds with a similar groove 
formed on the bolt, when a pin is introduced and prevents the nut turn- 


Bockwood.—Dated Ist February, 


4277. Evecrric Lamps, C. Dubos.—Dated 3rd February, 1879. 4d. 

The carbon rods are of semicircular form, and two of them are 
mounted in a lamp, so that one point of each is towards each other, the 
other point being held in a socket at the end of a radius, so that the two 
carbous nearly complete a circle round a centre about which the socket 
radii are free to move. On the axis of each radius are fixed pulleys, 
round which cords pass, one cord in each case being connected to a lever 
acted on by an adjustable weight, which tends to force the points 
together. The other cord is connected to a soft iron core, free to move 
within a coil of wire that forms part of the electrical circuit. The core 
ning attracted into the coils acts on the radii, so as to separate the 
points. 

428, MANUFACTURE OF AGGLOMERATED FvEL From Coat Dust or SLAcK, 
W. L. Wise.—-Dated 3rd February, 1879.—(A communication.) 4d. 

The binding material employed is paper pulp, from 11b. to 10lb. of 
which is mixed with 100 ib. of coals. 

430. Packine ror Sturrino Boxes, W. MeGlashan.—Dated 3rd February, 
1879.—(Not proceeded with.) 2d. 

The packing employed is made of wood pulp, which is strongly pressed 
in moulds to the form required, and has the property of slightly expand- 
ing when heated by steam. 

531. Reevine orr on Unwtxpine Yary on THREAD, EZ, H. Dutton.—Dated 
3rd February, 1879.—(A communication. )—(Not proceeded with.) 2d. 

The bobbins are sustained by carriers hinged to a fixed rail, and having 
mounted thereon a spindle to receive the bobbin. Above each spindle 
is a curl or guide through which yarn is led, and which is fixed to a part 
hinged to a second rail. The upper point of each spindle enters the 
corresponding curl and is held in a vertical position until the bobbin 
carricr is raised, when the spindle end is released and the carrier yields, 
whereby the spindle is inclined outwardly and the empty bobbin can be 
readily replaced with 4 full one. 

432. Uritisinc Ostrich FeEaTHERS FOR THE MANUFACTURE OF COLLARS, 
maa” am M. Joseph.—Dated 3rd February, 1879.-—{Not proceeded 
with.) 2d. 

Chamois leather is shaped to the required form, and the waste portions 
of ostrich feathers are split, prepared, cleaned and curled, and then 
secured by stitching or otherwise to the leather. 

433. Composition Fork THE MANUFACTURE of Ecastic Ro.uers, J. Bur- 
bridge, R. C. Thorpe, and T. Oakley.—Dated 3rd February, 1879. 4d. 

The composition consists of sulphurised linseed or other oil with 
fibrous material and gum, resin, or pitch, the softness and elasticity of 
the rollers being regulated by the quantity of fibrous material and gum, 
resin, or pitch in proportion to the sulphurised oil used. 


434. Ramway Brakes, H. EB. Newton.—Dated 3rd February, 1879.—(A 
communication. )}—{ Not proceeded with.) 2d. 

A continuous line of shafting, with suitable couplings between the 
carriages, extends from end to end o: the train, and is connected with 
brake blocks applied to each wheel, so that by revolving this shaft from 
the engine, the whole of the blocks are simultaneously applied. 

435. Hyprants anp Stanp Pires, A. B. Houghton.—Dated 3rd February, 
1879.—(Not proceeded with.) 2d. 

The hydrant or stand pipe is surrounded by an outer casing, the space 
between them being filled in with sawdust or other suitable substance, so 
as to prevent refrigeration. 


436.  eeeenaean AND Rattways, H. Vignoles.—Dated 3rd February, 1879. 
6 


This consists, First, in the combination in tramways or railways of 
rails having a vertical web, with chairs having an upright formed to fit 
against one side of the web and under the head of the rails, the uprights 
ot the chairs being secured by bolts to the webs of the rails. Secondly, 
in connecting together the abutting ends of the rails by chairs in close 
proximity to one another, and by a fish-plate extending from one chair to 
another, such fish-plate being applied to the opposite side of the rails to 
that which is bolted to the uprights of the chairs, and the fish-plates also 
being formed to fit at their top to the underside of the head of the rails, 
and at their bottom to rest on a ledge or projection on the chairs or on a 
flange at the bottom of the web of the rail. 


43°77. Sewace Works, &c., W. H. Denhain.—Dated 3rd February, 1879. 6d. 

This consists, First, in an arrangement of tanks so that the —. part 
may be formed into a furnace. Secondly, in the erection of a chim- 
ney from the furnace or furnaces, vertically divided or not, but so con- 
structed that each furnace may communicate with it. Thirdly, the form- 
ing of the bottom of each furnace of bars of iron or such other material as 
may be desired, so closcly placed that nothing but finely calcined 
material may fall through them to the tank or tanks below. Fourthly, 
placing a short distance below the under surface of the furnace a revolving 


— 
et 


pitch, -040 lelog.; earth 
thyme (or 


English varnish, °060 kilog.; Burgund 
5 Og.; essence of 


1 “yh 

nut oil, (80 kilog.; sulphate of iron, °050 

other suitable essence), *020 kilog. 

441. Borters ror Ranaes, Stoves, &c., H. Schooling.— Dated 4th Februa, 
1879.—(Not proceeded with.) 2d. 7) 

This consists in making those parts of the boiler which come in imme. 
diate contact with the fire, either of cast iron, or of thick wrought iron 
or copper, or any other suitable materia], and such parts as do not come 
into such contact of no sheet iron or of any other suitable sheet metal 
which is capable of being easily shaped iuto any required form and size, 
442. Button-noLe ATTACHMENTS FOR SEWING Macuines, S. Pitt.—Dateg 

4th February, 1879.—(A communication.)—(Complete.) 10d. 

This consists in the combination of a chambered turret single Pivotted 
reciprocated driver and a ratchct wheel actuated by the driver on its 
upward movement only, and serving to impart motion by way of the 
crown wheel to cloth clamp acting mechanism. 

443. Apparatus EMPLOYED IN Combine WOOL, &c., J. Holden.—Dated 4th 
February, 1879. 8d. 

This relates to improvements on patent No. 3457, dated 81st August, 
1878, and consists in preventing the heat of the steam used to heat the 
comb from operating to heat the central stud of the circle of comb teeth 
For this purpose, in place of the central stud being simply bored to 
receive the exhaust pipe, the weer end of this pipe, within the stud, is 
applied into and so us to revolve with the central tube receiving tho 
radial inlet and outlet conducting arms, and the lower part of the central 
tube with its exhaust tube is guided by a bearing carried by the top of 
the central stud, wood or other non-conducting material ~~ 4 inserted 
between the underside of the bearing and the top of the hollow stud, the 
size and bore uf which are further increased so as to afford increased 
space between the exhaust pipe and the central stud. When employing 
a clearing comb to clear the teeth of square motion gill combs used as 
working combs in wool combing machinery, motion is given to the clear. 
ing combs by cam or tappet on the driving shaft of tho square motion, 
thus enabling the adjustment of the time of action of such clearing com) 
as required. 

444 a AND OTHER Fastentnos, EB. Atkins.—Dated 4th February, 
1879. ° 

This relates to improvements in and additions to solitaires, for the 

uu) of connecting the solitaires to the edges of the glove, and for 

acilitating and caatiog the proper fastening of the glove. 

445. Fotpino Heaps or Carriaces, J. G. Harrison.—Dated 4th February, 
1879.—{ Not proceeded with.) 2d. 

This relates to mechanism combined with spring rods used for support- 
ing or balancing the folding head. 

446. Sewino Macutnes, J. H. Johnson.—Dated 4th February, 1879.—(A 
communication.)—(Complete.) 6d. 

The feed surface is given the usual movement required in feeding, one 
excentric producing the vertical as well as the backward and forward 
movement. A vibrator intermittently relieves the pressure of the foot 
in order to facilitate the turning of the work. A friction pad holds the 
thread taut, and releases it automatically at the proper time. A guide 
and separator plate provided with a projection is adapted to form, when 
in position on the foot, a continuation thereof ——— the work curl- 
ing up, and to ensure the stitches being made at the poe distance from 
the edges. A plait guide embraces both edges of the plait or other 
material, the guide for the outer edge remaining stationary, while the 
guide for the inner edge is adjusted upon it as required for the width of 
the plait, the stationary part of the guide serving also to hold the plait 
to the throat plate. 

447. Cotovrixa Martrers, C. 
communication.) 4d. 

This consists in the employment of chlorophtalic or nitro-chlorophtalic 
acids in the preparation of colouring matters. 

448. Packinos ror Pistons anp Srurrino Boxes, &c., A. M. Clark.— 
Dated 4th February, 1879.—(A communication.) 6d. 

This consists of an elastic packing having three portions arranged as 
follows :—First, a straight or cylindrical spiral made to close by its own 
elasticity upon the piston rod (or between the heads of the piston), fol- 
lowing and fitting its surface. Secondly, a straight spiral made to 
expand by its own elasticity and fill the stuffing-box or cylinder. Thirdly, 
an intermediate tapered or conical spiral portion which connects the first 
and second parts, permitting by its elasticity and the flexibility of its 
coils in sliding upon each other, the friction of motion required by the 
first and second parts independently of each other, and without causing 
such a separation of the parts as shall permit leakage in any place. 

449. FLesuino Macuines, 2. Middleton.—Dated 4th February, 1879. 6d. 

A cylinder is provided with spirally placed cutters on its periphery and 
it is mounted between framework in bearings or slide blocks fitted 
within suitable slide bars onthe framework. To the cylinder is imparted 
a reciprocating motion and simultaneously therewith a rotary motion. 
A flat table is provided below the cutter, which is supported cn castors 
arranged so that it may be moved in any required direction, andon it is 
fixed the hide to be fleshed by a clamp or other means. 
oe AND Wrappers. J. Stubbs.—Dated 4th February, 1879 — 

oid.) 2d. 

This consists of a note sheet or letter and envelope all in one piece. 
451. Knyivtive Macninery, M. Grieve.—Dated 4th February, 1879. 6d. 

This consists in the combination with a head of a main thread carrier of 
bolts acting in conjunction with inclines to operate additional or splicing 
thread carriers, 

452. Arraratvus ror Heatinc anp Coo.ina Liqutps on Gases, &c., J. 
Price, jun.— Dated 4th February, 1879. 6d. 

A series of tubes, placed preferably one within the other, are fixed 
between end plates forming chambers, which are divided into sections 
fitted with inlet and exit pipes, und perforated so that alternate annular 
chambers sre in communication with each other and with one set of these 
sections, and the remaining alternate chambers are in connection with 
the other set. The steam or gas to be condensed, or the water or gas to 
be heated, flows through one set of chambers, and the cooling or heating 
medium through the other set. 

457. Sugars, C. G. Hallas, F. W. Flower, and B. Pearson.—Dated 5th 
February, 1879. 6d. 

The stecl is rolled to the required dimensions and passed through two 
cast iron chilled rolls of equal diameter, and caused to rotate at equal 
speeds. ese rolls are provided on their periphery with depressions 
furming counterparts of the shears, one half being on one roller, and the 
other half on the other, the depressions being so arranged relatively to 
each other that the pressure is exerted where required, and the metal 
forced into the cavities as the rolls revolve. 

453. Movutps anp Cores ror Use ms Casuimna Sreet, A. M. Clark. - 
Dated 4th February, 1879.—(A communication.)—(Complete.) 2d. 

The mould is made of silica obtained from rocks, crystals, white 
pebbles, or white sand, and mixed with surtable binding materials, such 
as molasses, sour beer, flour, or other glutinous substance, silicate of 
alumina, or the like, care being taken to employ no substance containing 
any metallic oxide or anything that might flux. 

455. Apparatus For Compressinc, Dryinc, &c., Wasnino Bive, 2. 
Ripley.—Dated bth February, 1879. 6d. 

This consists, First, in the manufacture of blocks of blue and other sub- 
stances from caking material, of the employment of a cam or its mechanical 
equivalent arranged so as to always bring the die gradually down to one 
special position and—preferably by a continuance of the same movement 
—raise it again to its highest point, when it is — and securely held 
from descending by a notch or its mechanical equivalent. Secondly, in the 
combination of a lever, movable block, chamber, tray, and upper block, 
pressed down by a cam or its mechanical equivalent. 

456. Compinep Syrince, WHISTLE, AND Por Gun, C. F. Stahlecker.— 
Dated 5th February, 1879.—(Not proceeded with.) 2d. 

This relates to a combination of syringes, a whistle having a musical 
scule and a pop gun, whereby one of these articles may used as 
required. 

458. Parer-mMakino Apparatus, D, Smith.—Dated Sth February, 1879.— 
(Not proceeded with.) 2d. 

This consists in combining with the usual apparatus and in place of 
what is known as the hog vat, a piece of apparatus through which the 
stuff is passed immediately before being delivered upon the wire. 

459. Apparatus For CurTTino, RuLING, OR PerroraTinG Paper, &c., 
~~ a" » N. Waldegrave.—Dated 5th February, 1879.—( Not proceeded 
with.) 2d. 

A bed-plate is provided of wood, and having an even top face of glass, 
metal, or other suitable substance. At one side is fixed a guiding projec- 
tion or bar, and on the same side is arranged the fulcrum for a hinge bar, 
which extends across the width of the bed-plate, and in or on which is 
arranged a sliding block having a pin which can slide in a slot of a bar 
fitted thereon ; latter bar is at its lower end provided with one or 
more cutting, perforating, or marking wheels, or other cutting, perforat- 
ing, or marking appliances which may be interchangeable or not. 


460. Heatino Air ror Dessicatina Yarns, &c., S. Hallam.—Dated 5th 
February, 1879. 6d. 
t of plates, bafflers, 


Casthelaz.—Dated 4th February, 1879.—(A 





d enclost 





or otherwise movable sieve to ensure that nothing but finely calcined or 
pulverised materials pass from the furnace to the sewage below. Fifthly, 
the burning of house refuse, scavenger matters, earth, and other articles 
to be used as an agent to precipitate sewage either in the furnace or fur- 
naces, or by other means. 
438. Warterrroorinc Woven Faprics, LeaTHER, &c., W. R. Lake.— 
Dated 3rd February, 1879.—(A [—~ peacgpeagee 2 J 4d. 
The composition consists of :—Yellow or white wax of best quality, 





This ists in the bination and arrang 
ani g jackets, or envelopes to absorb radiant heat in conjunction 
with steam or otherwise heated pipes. 
461. Manvuracrore or Citrate or Magnesia, &c., G. Wheeler.—Dated 5th 
February, 1879. 6d. rg 
is employed, between which a circulation of cold water 
» in order keep tho inner cool. In this tank the 
various chemical ingredients are mixed, and owing to the coldness of the 
tank begin to slack, soften, or deliquesce. The ingredients so 
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aro fed into moulds and placed in a screw press, when plungers enter the 
wryulds and compress the ing ts into solid blocks, 
Enaines, G. Saxon.—Dated 5th February, 1878. 6d. 

400, Sooalate in attaching a block between the main slide and the cut- 
off valves, which has ports on each side to suit the motions of the main 
slide and cut-off valves respectively. 

3, STEAM CHESTS, &c,, USED IN Printina, DyEeInG, AND BLEacHINo, H. 

Turner and J. Ruscoe.— Dated 5th February, 1879. 2d. 

This consists in enamelling the surfaces of cast and wrought iron steam 
chests, drying cylinders, colour boxes, = vats, bleaching kiers, pipes, 
and other articles or utensils used in print ng, dyeing, and bleaching. 
464. Baxers’ Ovens, J. and R. A. Tomlinson.—Dated 5th February, 1879, 





a. consists in heating two bakers’ ovens by one fire-grate or fur- 
ace; this grate is placed between the two ovens, and each oven is con- 
nested to tho grate by two flues, one of which is for heating the back of 
the oven, and the other the front end. Each flue is provided with a 
damper, which can be opened or closed when required. Above the fire- 

ate is a steam boiler, the steam from which is conveyed by pipes to tho 
urnace ; the water from this boiler can also be utilised for mixing the 
dough or other pu es ; and the boiler is provided with a gauge to in- 
dicate the level of the water. The furnace doors slide in side grooves, 
and are opened sideways, and at the joint is a rabbet to make an air-tight 


joint. 
oan Lvusrnocs Execrric Buoys, &c., S. W. M. de Sussexr.—Dated 5th 
February, 1879. 2d. os 

This relates to improvements on ee No. 2194, dated 5th June, 
1877. The buoy is provided with the battery constructed as described in 
that specification, ut having the panels by which the elements are 
se ted made much thinner ; this allows a larger number of elements 
to be included in the same space. 

Pire Wrencu, J. Wells. —Dated 5th February, 1879. 6d 

This consists of a pipe wrench in which one of the inclined jaws is 
made movable, and capable of being adjusted at the proper distance from 
the other fixed jaw by means of a rack and rotating worm. 


467. Lamps, H. EB. N. Mason and J. Price.-- Dated 5th February, 1879. 6d. 
This consists in combining the holdor and gallery for carrying the 
chimney and globe and the dome of the burner together, so as to con- 
stitute one piece or one article,fjand separate from the body of the burner, 
so that by re’ ing the said separable part the chimney and shade an 
dome are removed together, and the wick or wicks exposed for trim- 
ming. 
468. Macuines FoR Potycuromatic Prinvinc, W. L. Wise.—Dated 5th 
February, 1879.—(A communication.) 6d. 

The plate cylinder is somewhat smaller in diameter than the impres- 
sion cylinder, so that supposing the hine to be a five-coloured 
machine the periphery of the impression cylinder is one-sixth larger than 
that of the plate cylinder, the former revolving five times whilst the 
latter revolves six. Each sheet fed into the machine is printed with six 
copies of a picture with five different colours. Each plate of the cylinder 
js adapted to print a certain definite colour, and each comes into use 
during one rotation of the pote cylinder. A separate ink reservoir aud 
distribatin rollers and inking rollers are provided for each plate, and 
rise or fall fato or out of contact with their respective plates, as the latter 
are brought under their proper rollers. 

460. TREaTMENT OF Paper and ParcnMent To Detect Erxasunes, N, J. 
Heckman.—Dated 6th February, 1879. 2d. 

This consists in plaeing in the size (used in the finishing process of 
paper — equal of prussiate of potash and sulphuret of 
ammonia in the proportion of 6 oz. of each to every gallon of size. The 

per or parchment is to be passed through this solution, and finished as 
Peaking ordinary paper ; any colour or tint can be added as at present. 
470. Process AND APPARATUS FOR MANUFACTURING Icz, &c., A. Oreapin. 

—Dated 6th February, 1879.—(A communication.) 2d. 

This consists in the employment of chlorure of methyle as a means of 
refrigeration and the protection of ice. Tho apparatus is composed of a 
pump to produce a vacuum above the chlorure of methyle, so as to 
quicken the evaporation of methyle, and afterwards to compress the 
vapours so as to liquefy them —_ The pump is a two-cylinder pump ; 
the piston of the first cylinder forces the gas into the second cylinder of 
three or four times less capacity, and which in its turn forces it into a 
tubular receiver, through which a current of fresh water. The 
chlorure of methyle liquefies, accumulates, and returns to its 
point, The liquid to be cooled should be uncongealable. Moulds may be 
employed containing water, which would be converted into ice. 

472. Brow Prpats ror Orcans, B. 7. Hughes.— Dated 6th February, 1879. 
—(A communication.) 5 

The bellows are arranged so that young children can blow for them- 
selves, and it ists in bining with the principal pedal (usualy 
near the floor) a second pedal above, made to engage with the bellows stra) 
when desired, and so that the bellows may be operated either by one 
or the other. 

473. Percussion Caps and Detonators, F. Wirth.—Dated 6th February, 
1879. (A commumeation.) 4d. 

The bottom of the cap is weakened by a ring or and the sides 
are strengthened as much as possible. The cap is cl firmly at the 
be by placing a conical copper cap within it, provided with a hole in its 

ttom. 











474. Inon ano Steet Fencina, &c., M. Bayliss.—Dated 6th February, 
1879.—(Not proceeded with.) 2d. 

This relates to those uprights for fencing and hurdles which have a 
stronger section of metal at the lower end thereof. The stronger section 
is formed solid upon the uprights by rolling instead of welding it thereto, 
as in the ordinary manner. 


475. Coat Mininc anp Rock Druuine Macuines, B. J. B. Mills.— 
Dated 6th February, 1879.—(A communication.) 6d. 

The machine is constructed with a drill or pick having a cancave face 
or end and thin concave edges. A longitudinal reci; ting motion is 
imparted to this drill by a piston working ina horteontal cylinder and 
driven by com air or steam, which is admitted to the ends of the 
cylinder alternately by means of either a rotary or reci) ting valve, 
driven by a double rotary engine, consisting of a par of excentrics 
coupled together so as to stop and start at any point, and governed by 
two slide valves held down by air or steam pressure. The motion of the 
machine is regulated by a throttle operated by a lever on the end of the 
valve chest. 

476. Lapprrs ror Burtprna, &c., B. J. B. Mills.—Dated 6th February, 
1879.—(4 communteation.)—{ Not proceeded with.) . 

The a tus consists of a platform supported at the top of a double 
series of articulated rhombs, connected together at their axes or angles 
by rods, and employed to effect the raising and lowering of the platform 
Pa 4 similar manner to the extension and contraction of a pair of “lazy 

ngs.” 


477. Gatvanic Batteries, 7. Slater.—Dated 6th February, 1879. 6d. 

This consists in using metal nickel in combination with flat or cylin- 
drical p'ates of carbon, platinum, or other suitable metal in single or 
double fluids as excitants, which may be any of the well known solvents 
of nickel. 

478. IxstRumENT FoR SIMULTANEOUS IGNITION OF A NUMBER OF Fuses, 
W. Bickford-Smith and G. J. Smith.— Dated 6th February, 1879. 6d. 

This consists of a cylinder of tin-plate, zinc, wood, or other suitable 
material, the diameter of which is in proportion to the number of fuses 
it is desired to ite simultaneously. Into one end of the cylinder is 
fitted a socket or block formed of wood or other suitable mate through 
the centre of which a hole is bored, the diameter of which is propor- 
tioned to the size of the single fuse by which the number of fuses are to 
be ignited. At the base of the block or socket within the cylinder, and 
feed close against the end of the hole through the block or socket, is 
inserted a disc, wad, or cap, of a size proportioned to that of the cylinder, 
and made of, containing, or saturated with some inflammable material. 
The ends of the several fuses to be simultaneously ignited are brought 

her and inserted within the cylinder, so that they abut against the 
inflammable disc, wad, or cap. 
479. Pire Vices, J. N. Sperryn.--Dated 6th February, 1879.—(Not pro- 
ceeded with.) 2d. 

The ethe § face of the jaw has transverse slots extending from side 
to side of the jaw to receive steel pins. These slots may be dovetailed or 
undercut, or they may be larger at one end than the other, the steel pins 
n cither case being of corresponding form, so as to be driven tightly into 
the slots and retained securely therein with one of their edges or angles 
Projecting from the jaw to ensure a firm grip of the pipe or other object. 


480. Means or Facitiratine Pickixe Up CHANGE AND TICKETS AT Book: 
ING Orrice Winpows, &c., M. C. Greenhill.—Dated 6th February, 1879. 
—(Not proceeded with.) 2d. 

The counter of the window is provided with a lip or flange rising about 

>. above the general level ot the counter, an sloping upwards in a 

irection towards the front of the window, so that the payee, 4 drawing 
os BWwee} with the ends of the fingers the coins or tickets up the 

clined ip may readily seize them between the fingers and thumb on 
their arrival at the edge of the said lip. 

481, Tewren AND OTHER Hooks, FE. Walker.—Dated 6th February, 1879. 


Pw ists in the facture of hooks of a mixture of tin and zinc, 
of a the proportions of three tin to one of zinc ; this is cast, 
te ed, or stamped to the form of the hook required ; or a like composi- 


ion of metals mi 
OF other eas may be run or cast upon and around a core, hook of iron 








408, Seer = ror ArticLes oF Dress, J. Steiger.— Dated 6th February, 
879.— (Not with. b 

This consists in combining lace and embroidery in such a way as to 
produce an elegant trimming. 


483. Lace Curtains, J. Steiger.—Dated 6th February, 1879.—(Not pro- | 


ceeded with.) 2d. 
This consists in applying Jacconet muslin or other suitable material, 
and tambour or chain stitch on the muslin round the design upon a lace 
produced in Nottingham, after which the muslin outside the 
pattern or design is cut away, thus producing a combination of a Swiss 
tambour applique, and a Nottingham lace curtain. 
484. Manoracture or Guass, J. H. Johnson.—Duted 6th February, 1879. 
—(A communication.) 6d. 

This consists, First, in melting the glass in ‘one furnace at a high tem- 
perature, and then tapping the contents into a separate and independent 
working furnace or trough maintained at a lower temperature. Secondly, 
causing the heated lining of the furnace above the body of glass to take 
at intervals a position w the same, while the surface is acted upon by 
aflame. Thirdly, the combination of a movable melting furnace with a 
working trough or troughs, into which the contents of the furnace can be 
di .. Fourthly, the working trough or furnace, consisting of a 
longitudinal chamber having an ed roof, in which are working holes. 
485. Sounpers ror TeLecrapnic Purposes, J. R. Edwards.—Dated 7th 

February, 1879.—{ Not proceeded with.) 2d. 

The single form of the instruments consists of a stand carrying a per- 
manent magnet, erably of horseshoe form, one pole being made 
longer than the er, and placed uppermost. Below this long pole is 
fixed an electro-magnet having a soft iron core passing through the long 
pole of the permanent magnet, and magnetised by it, and made in two 

capable of being adjusted at any required distance from each other 
y a screw or its equivalent carried on a bracket on the long pole of the 
magnet or otherwise. Below the shorter poles of the permanent magnet 
is placed another electro- et with an iron core capable of being 
adjusted in to its height above the coil. <A soft iron armature 
carrying at its outer end the brass hammer for striking the sounding 
plate, bell, or drum, is hinged or — to the short pole of the per- 
manent magnet, and magnetised by it. 
486. Bicycies, &c., F. Cafferata.—Dated 7th February, 1879. 4d. 

The fork is formed of three or more tubes on each side, made of weld- 
less drawn steel, and brazed to the lower crosshead, the upper crosshead, 
and at bottom to the joint or hinge to which the pe 5 is attached. 
The main hole in the crank and the end of the main crank axle are made 
oval and split at the base, and beyond the hole the split end is clasped to 
the crank Seay by a bolt or nut. By slackening the nut the crank can 
be adjusted. 

487. Raits, WHEELS, AND Fisu-PLaTes FoR TRAMWAYS AND RalLways, 
T. Floyd and W. H. Penning.—Dated 7th February, 1879. 
The rail is triangular in section, each face being grooved to serve in 
turn as the wearing surface thereof. Two or more grooves may be made 
each face, in which case the wheel of the vehicle to run thereon is 
provided with a corresponding number of flanges. The fish-plates consist 
of a plate pierced for boits at cach end, and having near tho centre two or 
more studs on one side to fit into holes in the rails, 
488. Carpinc Macuines, R. and J. H. Smith, and H. Mills.—Dated 7th 
February, 1879. 6d. 

In order to produce flaked, clouded, or spotted yarn, roving or slubbing 
threads from condensers are conveyed from one or more condenser 
bobbins through feed rollers to a taker-in roller on the cylinder, doffer, or 
doffers of the condensing carder, The taker-in roller has on it strips of 
card of equal or unequal widths, and placed at suitable distances apart. 
This roller lays the roving or siubbing threads = the cylinder doffer 
or doffers of the condensing carder, where it blends with the wool or 
other fibre on the carding engine. 

489. Markino or Printino on Spoots, S. Bash and H. Levy.—Dated 7th 
February, 1879.—(Not proceeded with.) 2d. 

This relates mainly to the application of markings or printings to the 
barrels of the spools or bobbins, and consists in effecting such applicati 
by a of direct printing on the wood or cther material ot the spool 
or bobbin, instead of gumming or otherwise attaching thereto separately 
printed labels. 

490. Barcuixe Jote, &c., F. S. Sandemen and J. McLean.—Dated 7th 
February, 1879. 4d. 

This consists in employing as the batching liquid a decoction formed 
by boiling in water, seaweed, or freshwater plants, or soapwort, or a 
mixture of two or more of these vegetable matters. 

492. PropucTion AND APPLICATION oF MOTIVE Ate L. A. Aspinall,— 
with, . 


7th February, 1879.—(Not 

To the interior of the steam space of a steam bviler is connected a 
battery or other source of electricity by wire, and the electric spark or 
flash is caused to act upon the steam. The steam pressure is thus in- 
creased according to the strength of the curreut or number of wires, and 
“electro steam” is produced, which is utilised for the production of 
= a a piston motor engine constructed with insulated parts where 
req . 

493. Botrrom Doors oF Raitway Wacons, R. Morton.—Dated 7th Feb- 
ruary, 1879. 6d. 

A shaft is mounted transversely across the bottom of the wagon and at 
either extremity of this shaft is keyed an actuating lever, so as to enable 
the same to be worked from either side of the line of rails. An arm 
branching from this shaft is connected by a link to a weighted double 
lever suspended underneath the framework of the wagon, the shorter 
arms of which lever are designed to hold the doors in the closed position 
after releasing the ordinary bolt. This arrangement of lever is capable 
of being locked in the closed position, and by its means the doors may be 
opened simuitaneously from either side of the wagon. 

404. Lamps, J. P. Lawrence.—Dated ith February, 1879.—(A communica- 
tion.)—(Not proceeded with.) 2d. 

This consists in the provision and employment of a metallic disc, having 
a central opening or aperture of about the diameter of a lamp chimney, 
the said dise being — toa common glass globe, so as to form a top 
thereto, the said globe being fastened on a lamp burner in the same 
manner as lamp chimneys are usually fastened. 

405. Catoric Enoines, M. P. W. Boulton.—Dated 7th February, 1879. 


A heating vessel is provided, within which air is heated at a high 
pressure. A cylinder is fitted with a piston, which drives the engine. A 
vessel is provided, fitted with a piston or movable diaphragm for causin; 
displacement of air. Charges of cold air are received in this vessel am 
transferred to the heating vessel, and it also receives hot air, which per- 
forms work in the cylinder engine. Two are formed between 
the charging vessel and the heating vessel, and a regenerator is provided 
communicating with one of these, being placed between the heating and 
pan ig vessels. A pump compresses the air, which passes to an air 
vessel, the pressure in which is higher than that of the atmosphere, but 
lower than that in the heating vessel. 

496. Sup ~~ OTHER Lamps OR LanTERNS, A. M. Silber.—Dated 7th Feb- 
ruary, 1879. . 

This consists in the combination of a uniformly thin well annealed 
inner glass secured to the body of the lamp or lantern with an outer glass 
(which may be lenticular) secured in a separate light frame loosely held 
to and supported on the body of the lamp or lantern, so as to give free 
air passage above and below, and at the sides thereof and between it and 
the inner glass. 

499. Prates anv Disues, H. Benson.—Dated 8th February, 1879. 4d. 

This consists in forming recesses upon or in the upper outer rim for the 
reception of salt, mustard, or other seasoning. 











_ FIRE PROTECTION OF THE SuBURBS.—The North Metropolitan 
Fire Brigade, of which Mr. Lutwyche is the captain, have ac- 
quired a powerful Merryweather steam fire-engine, provided with 
all the most recent improvements, and placed it at their chief 
station, Lower Clapton; and within the past few days, the 
South London Volunteer Fire Brigade have been supplied with 
a steam fire engine of Captain Shaw's pattern, by the same 
makers, which has been stationed at the head-quarters, Weardale- 
road, Lee, thereby increasi te means of prompt 
fire extinction in this part of the metropolis. 


BirKBECK LITERARY AND ScrENTIFIC INSTITUTION, SOUTHAMPTON 
Buitpines, CHanorry Lanz.—The fifty-seventh session of this 
Institution will commence on Wednesday next, on which occasion 
the inaugural address will be delivered by Canon Farrar. The 
evening classes, which are open to ladies and gentlemen, include 
English, French, German, Italian, Spanish, Portuguese, Latin 
Greek, mathematics, arithmetic, book-keeping, natural and 
— — logic, argon no An: gy » law, — 

story, g phy, hygiene, short-han wing, inting, 
music, &c. Ke. Special classes will also be held for the 
London bens ee Examinations. Some indication of the work 
carried on by this Institution will be gathered from the fact 
that one hundred classes meet weekly in the various subjects. 
The committee hope that the appeal for funds to erect a new 
building, which is so urgently required, will meet with a generous 
response. Amongst the contributors are Prince Leopold (the 


patron of the Institution), and the Corporation of London, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Upon every hand there is a disposition this week to as much as 
pantie pompane all fresh buying till the quarterly meetings 
ave removed all lingering doubts as to the prices which, for 
rolled as well as raw iron, are likely thereafter for a time to pre- 
vail. Consequently only few new orders are this week being dis- 
tributed at any of the mills. 

The rates at which the bulk of the sheets are now being sold 
are not quotable. ‘They are stronger for the moment by the 
strength of the quotations of the galvanised sheet firms. Makers 
are asking £1 10s. advance on all current sales. It is inferred 
that the stocks on hand in Australia have likewise been realised 
on the same terms, and that the advance has been established at 
the Antipodes, 

Common bars hold to their rise of the 5s. per ton which was 
necessitated by the scarcity of old rails, which were raw materials 
extensively employed. Bar firms who had been relying on that 
material are now entering the pig market upon unfavourable 
terms compared with the firms who had nm making bars from 
puddled iron; and in the new business the latter firms, who have 
stocks of pigs, are getting the pull. 

dom hoops for petroleum barrels, upon strips for cotton and 
wool baling, and upon strips also for tube-makers, the strip mills 
are fairly employed, but they are complaining that new orders 
are not now arriving. ‘The prices at which most of the new 
orders have been taken are very irregular, and mostly leave but a 
“—_ fine margin of profit. 

he marked bar houses are not busy, yet they hold their iron 
for the full list rates of £7 10s. A similar report has to be made 
of the best plate firms. Orders for common plates and angles 
are not easy to secure from the engineers ; and there is less doing 
at the mills and forges whence the smaller engineering and the 
hardware firms obtain their supplies. The railway bolt firms are 
not buying so freely as lately, and there is at length a falling off 
in the demand, on account of the agricultural fencing firms who 
have long had a splendid run of business. 

It is noteworthy that the nut and bolt firm in Wolverhampton 
is executing the order for the bolts for 40,000 tons, of the 65,000 
tons of steel rails distributed recently for the Canadian Pacific 
Railway Company. Yesterday, however, the order was reduced 
by 5000 tons, for the Canadian Government have to that extent 
reduced their total order for rails, which now therefore stands at 
60,000 tons. 

So well sold are the majority of the pig firms, that few would 
either to-day in Birmingham or yesterday in Wolverhampton book 
forward orders. 

The attitude of the millmen in the Cleveland district in resist- 
ing the arbitration award was much discussed on ’Change in 
Birmingham to-day, and it was strongly condemned. 

Amongst the enquiries in the market for heavy ironfounding 
work, is one by the sanitary authorities of ‘I'amworth, for about 
900 tons of cast iron pipes from Yin. to 2in. in diameter, together 
with some other castings. They will be required for conveyin 
the water from the reservoir which I last week reported had 
been sunk. 

The wire-drawers are busier, and an advance of 2s. 6d. per ton 
is being asked on fencing sorts. This week a telegram has been 
received from South America by a leading firm of merchants, 
ordering a considerable quantity of fencing wire. It is believed 
that the reason for ordering with this despatch is to be found in 
advices sent out from this side intimating that prices were 
strengthening. 

Foreign competition is still troublesome. French and Belgian 
hardwares and machinery are being imported into Birmingham, 
and offered for sale at quotations which leave native manufac- 
turers at no advantage, but rather a disadvantage, in the com- 

tition. French pocket-knives are coming here in large numbers, 

ut it is believed they are for re-shipment. 


An import?‘ -» has been made in the enamelling busi- 
ness br .aampton firm, who have produced and patented 
a lus . cnamel, which imparts to the goods a bright, silvery 


appearance. The new process is being applied to lamp reflectors 
and to gas cones for sunlights, and a street lamp having one of 
the new reflectors for its upper part is about to be practically 
tested by the Birmingham Corporation. General hollow-wares 
can be equally treated in the new style. 

The rise in copper and brass is causing an advance in certain 
manufactures into the composition of which these metals largely 
enter. Copper wire, sheets, and tubes are quoted up 4d. per lb., 
and brass wire, sheets, and tubes 4d. per Ib. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE has been a very firm tone in the iron trade of this dis- 
trict during the past week, but this has been influenced more by 
the rapid upward movement in prices which has taken place 
in the Scotch and Middlesbrough markets than by any real 
increase in the amount of iron going into actual consumption 
an For shipment there is still a considerable inquiry, and I 
have heard of several good orders having been given out during 
the past week on American account, but the requirements of 
consumers here do not show any material increase, and although 
the advance in prices has caused some excitement amongst dealers 
and speculators who have not yet covered themselves, founders, 
engineers, and merchants, as a rule, seem disposed to hold back 
in the expectation that the present spurt in the market will be 
only of a temporary character. 

In Lancashire pig iron there is not very much doing at the 
prices now quoted, viz., 47s. per ton for No. 3 foundry, and 
46s. Gd. for No. 4 forge, less 24 per cent., delivered into the Man- 
chester district ; but local smelters are not pressing for new orders 
at present, as they do not care to interfere with their stocks, and 
their output is a sold for the remainder of the year. In a 
recent report I stated that local smelters were making prepara- 
tions to increase their production, and the Wigan Coal and Iron 
Company, one of the largest concerns in Lancashire, have just 
blown in two of their large furnaces. ‘The company own ten fur- 
naces, five 80ft. high and five 65ft. high, worked by three engines 
of 350 nominal horse-power, but during the recent period of 
depression not more than four of the furnaces have been in 
operation. Three years ago it was decided to adapt the Whitwell 
hot blast stoves to a couple of the large furnaces, but owing to 
the depression in trade the work was suspended. The recent 
improvement has, however, induced the company to complete the 
work, and the Whitwell stoves are now in operation in the two 
furnaces which have just been blown in. By these stoves, it is 
stated, the blast can be raised to a temperature of 1800 deg. to 
2000 deg. Fah., and with this increased temperature there is a 
corresponding decrease in the amount of fuel consumed per ton 
of iron produced, the saving effected being estimated to average 
from 1 cwt. to 2 ewt. of coke per ton of iron. Should the stoves 
prove a success I understand that in all probability they will be 
applied to the whole of the ten furnaces. 

n outside brands of pig iron a moderate amount of business 
has been doing, but this has been chiefly in Lincolnshire and 
Derbyshire ; the advanced prices asked for Scotch and Middles- 
brough have operated as a check upon buyers. It is difficult to 
say what prices have really been ruling in the market, as quota- 
tions have varied so much, some sellers indeed declining to quote 
at all for the present. For No. 3 foundry Middlesbrough the 
prices asked have ranged from about 45s. to 46s. 6d. per ton net 
cash delivered equal to Manchester; in Lincolnshire iron there 














have been sellers at 44s, 10d, for No, 3 foundry and 43s, 6d, for 
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No. 4 forge, less 24 per cent., whilst others have quoted fully 
1s. 6d. per ton above these figures; for Derbyshire iron 47s: per 
ton has been quoted for No. 3 foundry, and 45s. for No. 4 forge, 
less 24 per cent. 

In the finished iron trade generally there are reports of 
improvement. Many of the forges are now pretty well supplied 
with orders up to the end of the year, and manufacturers are 
asking higher prices, whilst there is less disposition to book 
contracts for anything like extended deliveries, owing to the 
uncertainty as to the course which the pig iron market may take. 
For Lancashire bars delivered into the Manchester district the 
‘average quotations range from £5 10s. to £5 15s. per ton. 

Founders are reported to be better supplied with orders, and 
in engineering work there is rather more xen but machinists 
generally continue very slack. One of the large ironworks in 
Cheshire, which has been closed for twelve months, has, I under- 
stand, been again started, owing to considerable orders having 
been received from America. 

In the coal trade there is a rather better demand for house fire 
classes of fuel, and some advance in prices will be made in the 
Manchester districts at the close of the month. Other classes 
of fuel are without change, there being no material improvement 
in the demand for either forge or engine coal, and prices are quite 
as low as ever, with contracts being competed for at extremely 
low figures. Best Lancashire house coal at the pit mouth can be 
bought at from 8s. to 8s. 6d. per ton; second qualities at from 
6s. to 7s.; common coal at from 43. 6d. to 5s. 3d.; burgy at from 
3s. 9d. to 4s. 3d.; and slack at from 2s. to 3s. per ton, according 
to quality. : 

For some weeks past there has been a gradually improving 
tendency in the North Lancashire and Cumberland iron trade, 
and makers of metal have by degrees assumed a firmer position. 
It was thought ashort time ago that the large number of orders 
offering were the result of the low prices which have of late been 
ruling, and it was thought any advance on these prices would 
destroy the demand, but sales for early delivery have been made 
to such an extent, and makers have so well sold forward, that 
rices have as a consequence improved from 52s. 6d. for No. 1 
eto to 55s. per ton at makers’ works, with No. 2 at 54s., 
and No. 3 at 53s. per ton, and 54s. as a figure for an all round 
purchase. Forge iron is selling well, and mer qualities are 
in large consumptivn not only by steel makers in the locality, 
but by users at a distance. A very large amount of metal is 
still being shipped to America and the Continent, and before the 
close of the ensuing month a very large delivery will be made. 
The demand from America shows every disposition to increase, 
and it is not improbable local makers will have a large work to 
do during the winter for delivery next spring across the Atlantic. 
I am told there are better prospects for iron shipbuilders, and 
that although the price at which iron ships are now built is very 
low and scarcely such as will leave a profit, several considerable 
orders are expected. The Barrow Shipbuilding Company have 
accepted an order from the Great Eastern Railway Company for 
the construction of a large passenger paddle steamer, which is 
intended for the Rotterdam and Harwich station. The new 
steamer will be built of steel, her dimensions being—length 
between perpendiculars, 254ft. ; breadth, 32ft. Her engines will 
be of the oscillating class, and capable of indicating 1600-horse 
power. 

The iron ore trade shows a marked improvement, the demand 
having improved and prices having advanced 6d. or ls. per ton. 
The coal and coke trades are better employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Prices of coal and iron are unquestionably ‘“‘ stiffening ”—the 
former, so far as household sorts are concerned, in view of the 
winter, and the latter in expectation of a still more marked im- 
“amcmcenmgye in the heavy trades. I am afraid that this revival of 

usiness, of which everybody is speaking, is not so general as 
have been represented. During the last fortnight I have been 
trying to discover specific instances of orders—I mean orders of 
consequence—received by local establishments. Such an inquiry, 
of course, is met by the not unnatural reticence of one firm to let 
another know what they are doing, and the information afforded 
is usually given on such conditions as to publicity as reduce it to 
a general statement of very little weight indeed. 

Pig iron is undoubtedly in greater demand. At three local 
works furnaces have been re-lighted; but then I am told that 
this is owing quite as much to the exhaustion of old stocks as to 
any fresh impetus given to trade. Part of it may also be 
attributed to the briskness in steel rails, which are certainly being 
turned out in enormous weight. A better feeling is prevailing in 
this branch, and there is a decided tendency to insist on higher 
quotations. Railway companies aie ordering heavy quantities, 
in the expectations that rates are bound to rise. The Midland 
Railway Company has recently re-laid a considerable length of 
its line in this district with a very heavy section of rail. The 
contracts have been executed by Messrs. Steel, Tozer, and 
Hampton, the Phenix Works, Ickles, Rotherham ; and Messrs. 
Wilson, Cammell, and Co., Dronfield Steel Works. 

Mr. Charles Markham, managing director of the Staveley Coal 
and Iron Company, Limited, has hit upon an improved chair 
for the rails to rest on. I saw one in the hall of the company’s 
offices last Monday. It looked more substantial than the ordi- 
nary chair, and its arrangement appeared to be well adapted 
for firmly securing the rail. On the Midland line I noticed the 
other day that the distance between the sleepers was being reduced 
—three sleepers being put down where only two were formerly 
placed. This must tend to secure a smooth run, especially 
with the heavy rail now being laid down. 

Mr. W. Harrison, Mr. W. Hudson, and Mr. G. Fisher, three 
Sheffield manufacturers, who have sailed for the United States, 
have been commissioned by the Chamber of Commerce to wait 
upon Sir E. Thornton, the English minister at Washington, in 
reference to commercial matters in which Sheffield is keenly 
interested. The chamber have also resolved to furnish certain 
information with reg to our commercial intercourse with 
Servia. In reference to France, further communications have 
been received from the Government, from which it appears that 
our commercial treaty is to continue for six months after the pro- 
longation of a new general tariff in that country. 

During the week there have been fresh 5; hes on free trade 
and modified protection. The Duke of Rutland, speaking at 
Bakewell Cattle Show, read to the farmers the speech of Alder- 
man Ward—Mayor of Sheffield—recommending 5s. per quarter 
duty on corn, which he warmly advocated. The Mayor is in 
daily receipt of letters from all parts of the country thanking him 
for the stand he has made against one-sided free trade. 

Further difficulties have occurred in the coal trade. Restric- 
tion of output is threatened by the miners unless the masters will 
concede 10 per cent. advance, which they are not likely to do. 

The directors of Messrs. Charles Cammell and Co., Limited, 
Sheffield, at their meeting on Wednesday last, decided upon the 
payment of an interim dividend after the rate of 5 per cent. 
per annum, payable on the Ist of October next. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A very considerable rise has taken place in the Cleveland iron 
market, which has had the effect of' turning the heads of some 
pig iron makers. Pig iron which last week could be bought for 
35s. 9d. net cash No. 3, jumped on Tuesday to 38s., and 40s. was 
offered for delivery over the next three months. Unfortunatel . 
however, beyond the demand from eae age | does not do 
very much more than compensate for the f g off in the con- 





tinental demand, there is nothing to warrant this sudden rise 
other than the fact that the Scotch market has rapidly risen. 
The causes which have tended to bring about improvement in the 
Scotch pig iron trade are not operative in Cleveland. Blast 
furnaces are being blown in instead of out, and the make is quite 
equal to the demand. ‘This sudden rise will have a very ugly 
effect upon those merchants who have contracted to supply iron 
uhead at the rates prevalent a week ago. reely less disastrous 
will it be to iron manufacturers who are unable to obtain 
enhanced prices, while compelled to pay much more for their raw 
material. Messrs. Connal and Co.’s stock of Cleveland iron has 
increased to 83,000 tons. 

The manufactured iron trade is very quiet. Mr. Dale’s award 
on the question of a general reduction of 6d. per ton in puddling, 
and 5 per cent. in other forge and mill wages, being in the nega- 
tive, has given great satisfaction to the general body of iron- 
workers, whose wages are really very low. On the question, 
however, of a reduction of 15 per cent. in the wages of higher 
paid operatives in plate and sheet mills, his award of a 124 per 
cent. reduction has been met with the greatest hostility through- 
out the district of the Board of Arbitration. At Jarrow, 
Hartlepool, and Stockton the mill men have come out on strike, 
and consequently have brought the ironworks to a standstill. 

Some manufacturers, in view of the rise of pig iron, have 
advanced their quotations 5s. per ton, but they are not obtaining 
the increased rates. 

A little move is . nt in the iron shipbuilding trade, and 
consequently shipbuilders are inquiring for plates. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been exceptionally strong and active 
during the past week, with a large increase in prices. From 
America the demand continues, and is more extensive than the 
most sanguine anticipated. The shipments of pigs in the course 
of the last week amounted to 15,650 tons, as compared with 7956 
in the corresponding week of last year. We must ascribe the 
present animated condition of the market almost solely 
to the revival of business in the United States, for the 
continental trade seems, if anything, quieter than it was some 
weeks ago, and the improvement in the home demand as yet has 
been inconsiderable. The excitement and speculation which 
prevail in the market at present are not conducive to the forma- 
tion of a sound opinion as to the probable duration of the activity 
now being experienced, but there is a general impression that 
prices will yet go higher. The improvement noticed last week in 
the Cleveland import trade is more marked this week, there being 
a substantial increase in the arrivals of pig iron. The stock in 
the hands of Messrs. Connal and Co, again shows an increase to 
the extent of 3877 tons for the week, and now amounts in the 
aggregate to 308,170. But if the present extensive demand con- 
tinues, either additional furnaces will have to be put into blast 
or the stocks will sufferdiminution. There are sixty-five furnaces 
in blast, as compared with ninety-two at the same date last year. 

The warrant market has been exceedingly lively, with na nnd 
speculative business doing. On Friday forenoon business was 
done at from 49s. 14d. to 49s. 6d. cash, and from 49s, 44d. to 
49s. 9d. one month ; while in the afternoon transactions began at 
50s. 1}d. cash, and ended at 49s. 6d. The market was again ver 
strong on Monday. Quotations improved from 50s. to 51s. 74d. 
in the course of the forenoon, and in the afternoon 51s. 9d. up to 
52s. were paid, the rates for one month being 52s. 3d. to 52s. The 
feeling was stronger still on Tuesday, when transactions were 
effected from 53s. up to 55s. cash. The market was very irregular 
on Wednesday, but a large business was done. The ironmasters 
resolved to give the miners 6d. advance. To-day—Thursday— 
the market was strong, with business at 55s., 55s. 6d., and 
54s. 104d. cash. 

Owing to the heavy demand for makers’ iron, the prices have 
advanced rapidly since last week, and the following quotations 
must be accepted as in some degree nominal, because the figures 
are changing while I write :—G.m.b., f.o.b. at Glasgow, per 
imperial ton, No. 1, 55s.; No. 3, 503s.; Gartsherrie, No. 1, 59s.; 
No. 3, 55s.; Coltness, No. 1, 62s. 6d.; No. 3, 51s.; Summerlee, 
No. 1, 60s.; No. 3, 52s. 6d.; Langloan, No. 1, 58s.; No. 3, 50s.; 
Carnbroe, No. 1, 59s.; No. 3, 50s. 6d.; Monkland, No. 1, 55s.; 
No. 3, 50s.; Clyde, No. 1, 55s.; No. 3, 50s.; Govan, at Broomie- 
law, No. 1, 55s.; No. 3, 50s.; Calder, at Port Dundas, No. 1, 
60s.; No. 3, 52s.; Glengarnock, at Ardrossan, No. 1, 59s.; No. 3, 
51s.; Eglinton, No. 1, 56s.; No. 3, 53s.; Dalmellington, No. 1, 
563.; No. 3, 50s.; Shotts, at Leith, No. 1, 57s.; No. 3, 50s. 

There are at length signs of the beginning of a movement in 
the manufactured iron department, the inquiry being better, and 
as nearly all the old iron to be had is being rapidly secured for 
the United States, it is considered probable that a call will now 
be made for manufactu iron. 

Last week’s shipments of iron manufactures from the Clyde 
included five locomotives and tenders, valued at £6100, for 
Bombay ; the hulls of three steam barges, £19,000, for Rangoon; 
£7600 worth of machinery, of which Rangoon took £4552, Mel- 
bourne £2200, and £800 went to Trinidad ; £19,500 castings, of 
which £10,818 were pipes for Rio de Janeiro, £3372 for Calcutta, 
£1994 for Buenos Ayres, £1743 for Melbourne, and £570 for 
Vienna; £13,500 miscellaneous goods, of which Rangoon took 
£5000, Montreal £4000, Calcutta £1400, Melbourne £950, and 
£900 for Buenos Ayres ; £1841 worth of steel rails for Montreal, 
£3572 old iron for New York and Philadelphia, and £1280 worth 
of sewing machines. 

The coal trade does not show any improvement, and the dispute 
between the sale coalmasters and the ironmasters as to the pro- 
priety of increasing the colliers’ wages operates as a barrier to the 
transaction of business. 

The employés of the Steel Company of Scotland at Newton, 
near Glasgow, have received a notice of a reduction of wages, to 
come into force from Saturday last. 

The fifteenth half-yearly meeting of the West of Scotland 
Association of Gas Managers has been held at Bridge of 
Allan, under the presidency of Mr. R. Mitchell, of Coatbridge. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was an unusual degree of animation at Cardiff last 
week, and many of the transactions in coal carried a hopeful 
character with them. Coalowners exhibited an unwillingness to 
enter into long contracts, and though in no case that came under 
notice was business transacted at an advance, still it was evident 
that a little greater pressure for supply, and an advance would 
certainly be secured. 

Demands from the West Indies are increasing, and the French 
trade continues good, over 30,000 tons leaving Wales last week 
for that destination. The total shipment of coal from Swanse 
Newport, Mon., and Cardiff last week was 118,230 tons, but 
am sorry to recorda great falling off in the exports from one place 
namely Newport, the total of which was only 12,594 tons. Still 
this may have been done, asisthe case sometimes, through an absence 
of steamers and coaling vessels generally, in which case the 
falling off of one week will be made up by the briskness of the 
next. In proof of this I see no lack of orders moving about, and 
of being p ; and to my knowledge many of the principal 
coalowners are secured for several months to come. 

With regard to the prominent subject of discussion at the 
present moment in wo circles, ‘‘{[s an advance of price pos- 
sible?” I must simply point to an old assertion of mine, that it 
will be possible, and certain, when the iron trade is in a little 
better condition, It is rapidly improving, and confidence is 
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increasing. When a little further business is done, and more 
coal is consumed in the manufacture of iron, we may look for an 
advance. 

One of the best signs of the times has been afforded at 
Abersychan, where fifty coke ovens, which have been disused for 
over four years, were re-lit this week. 

The tin plate-trade is continuing to look up, and large contracts 
are secured that will last some time. 

Some little interest has been shown of late in the probability 
that the year’s totals of coal from Wales will surpass that of 
former years. The third quarter is now nearly at a close, and] 
note that so far the exports of coal from Cardiff from January to 
August were close upon 3,000,000 tons, and of iron and stee] 
56,000 tons. In the same period Swansea sent 445,353 tons, and 
from Newport, Mon. 614,077 tons. Since the announcement in 
THE ENGINEER that a private sale of Pentyrch Works would be 
entertained, many of the leading managers of the district and algo 
several influential capitalists have gone over the works, but nothing 
has yet been decided. 

The Tin-Plate Masters’ Association is to be continued. 

- The South Wales colliers are agitating for reforming their 
nions. 








SourH Kenstncton MusguM.—Visitors during the week ending 
Sept. 20th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,008; mercantile marine, 
building materials, and other collections, 2524. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 5 p.m,, 
Museum, 1629; mercantile marine, building materials, and other 
collections, 170, Total, 17,331. Average of corresponding week 
in former years, 19,480. Total from the opening of the Museum 
18,408,792. 

New Tramways.—The Board of Trade have issued a report 
giving an account of what has been done this year in regard to 
new tramways. In 1878 the board made 21 provisional orders 
authorising the construction of new tramways, and four of these 
orders—Liverpool, Newcastle, Dewsbury, and Stoke—gave 
authority to use steam or other mechanical power. In all the 
orders it was declared that the tramways should be subject to 
the opr of all general Acts, and to any tax and any 
regulations as to the use of the tramways, or as to the motive 
power, which might be imposed by any such general Act. The 
usual Bill to confirm the orders was kept back this session until 
after the House of Lords’ Select Committee on Tramways 
reported ; and that committee having recommended that the use 
of steam or any other mechanical power should be authorised, 
under restrictions, clauses were inserted in all the orders accord- 
ingly, giving the Board of Trade certain powers of inspection, 
supervision, and revision of fares, and imposing a further penalt 
in case of neglect to maintain the rails and substructure in oat 
repair. Additional conditions were inse in the four orders 
above mentioned, requiring, among other things, that every 
engine should be free from noise produced by blast or clatter of 
machinery, all fire concealed from view, and the machinery 
concealed from view at a'l points above four inches from the level 
of the rails ; the speed not to exceed eight miles an hour, or four 
at movable facing points ; power being also given to the Board of 
Trade to make bye-laws regulating the emission of smoke or 
steam, the use of a bell or whistle as a warning, bringing engines 
to a stand at cross streets, and in such cases as horses being 
frightened, or of impending danger, as the Board of Trade may 
think proper. The Select Committee having further recom- 
mended that the Board of Trade should be permitted to grant 
special temporary licences for the experimental use of steam or 
other mechanical power on tramways not otherwise authorised 
to use such power, a clause to this effect was inserted in the bill 
for confirming the tramway orders ; and in committee an amend- 
ment was made requiring that there be obtained in such cases 
the consent of the local and road authorities having jurisdiction 
over at least two-thirds of the length of the tramway. In the 
case of the Derby tramways, a provision was inserted in the 
order requiring the promoters, before opening for traffic any of 
the tramways authorised by the order, to purchase the omnibus 
undertakings and_ plant. ith these and one or two other 
amendments the Tramways Orders Confirmation Bill received 
the royal assent on the lith of August. It will not be out of 
place to notice here that the Superintendent of the P—or 
Camberwell—Division of the Metropolitan Police says, in his 
report on the year 1878—“‘ Fifty-six accidents occured to vehicles 
passing over tram-car lines in this division. I have personally 
—— and noticed in other cases the difficulty drivers of 
vehicles of all kinds experience in getting out of tramrails, owing 
to the defective state of the paving and laying of the rails. 
During wet weather the lines in many places are subme in 
mud for yards, to the great discomfort of pedestrians requiring to 
cross the road. Tram-cars are a m to thousands as a chea 
conveyance, but I think that the best means should be adop' 
in the construction of the wheels and laying of the rails, so as to 
make the roads available for all traffic to pass over at any place 
without the risk of twisting axles and tearing off wheels,” 


Mvter’s “ ALPHA” GasMAKING MAcHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure - of rich illuminating 
power. Estimates given, including pi ying, —| &c. &e., 
and all further particulars on application to H. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvr.]} 
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THE STEAMSHIP ORIENT. 
No. II. 

We publish this week a double-page engraving copied 
from a photograph taken while the engines of the Orient 
stood in Messrs. John Elder and Co.’s erecting shop. 
This engraving gives as good an idea of their construc- 
tion as it1s perhaps possible to impart by drawings of 
any kind. We have already explained that they are of 
the three-cylinder type, with one 60in. cylinder standing 
between two 85in. cylinders, the stroke of all being 5ft. 
The engines are, to a great extent, independent of each 
other, each cylinder being carried on its own A frames, 
no rigid connection existing between them save that 
supplied by certain heavy bolts with right and_ left- 
handed screws, which, being set up when everything is 
hot, enable the necessary adjustments to be made. 
Similar bolts brace the engines to the coamings of the 
engine hatch in the deck. The cylinders are jacketted 
all over, and the top covers are very deep, as will be seen 
from the position of the flanges. Steam is taken 
into the jackets in these covers through three short 
branches on each cylinder, arranged as shown in the 
annexed sketch. Piston valves are fitted to allthe cylinders 
instead of slide valves, the ports over 
which the pistons play being inclined 
at an angle to prevent the packing 
rings from getting into them. The 
castings containing the valve cylinders 
are, as will be seen from our engray- 
ing, very large, and they are partly 
supported by heavy brackets bolted 
to the tops of the starboard sides 
of the mainframes. In the lower ends 
of these brackets are the stuffing-boxes 
of the valve spindles. The weight 
of the piston valves is balanced by admitting steam con- 
tinually below small pistons on the upper ends of the 
valve spindles. The cylinders containing these pistons 
are clearly shown in the engraving. The valve gear is of 
the ordinary Stephenson link type, with two excentrics 
for each engine. There are no separate expansion excen- 
trics or valves, the point of cut-off being adjustable only 
by the links. The link blocks drive peculiarly shaped 
rocking shafts turning in bearings on the A frames. One 
arm carries the link block, and the other a somewhat 
similar block working in a slot or dog link on the lower 
end of the valve spindle. A single weigh shaft of 
enormous, if not disproportionate, dimensions runs along 
the engine frames from one end to the other; links 
from this are secured to the expansion links as 
shown. About mid-length of the engine on the 
starboard side stands in an inclined position a long 
steam cylinder, provided with Brown’s cataract gear. 
Side rods take hold of two armsy on the weigh 
shaft, and by admitting steam above or below the piston 
the engine can be reversed in about two seconds. No 
wheels are to be found on the starting platform, which 
is low down on the port side. Four small levers suffice 
to manipulate the engines, and this so easily that Lady 
Gertrude Boyle on visiting the engine-room during the 
trial trip of the Orient on the Clyde, stopped and 
reversed the engines when going at full speed. One of 
Durham’s velometers is fitted in a corner of the engine- 
room to prevent racing. This governor is of large size 
and is be by a rope from the shaft; a special 
throttle valve is provided for its use. We may take this 
opportunity of stating that the favourable opinion we 
expressed concerning this governor many months ago is 
daily confirmed by the results obtained with the appa- 
ratus in practice ; one of the great points in its favour 
being that the moment the speed of the engines is 
checked it gives them full steam again, and so the 
average speed of the engines is fully maintained. The 
piston rods are prolonged upwards through very long 
stufling-boxes on the tops of the cylinders. There seems 
to be no doubt that by adopting this method of construc- 
tion something is gained. The cylinders last Jonger, and 
the piston rings wear more equally, and give less trouble 
than is the case when the piston rod ends with the 
piston, The lower or main stuffing-boxes are fitted with 
four nuts and bolts each, and the usual gear by which all 
four nuts can be turned at once. The engines are very 
lofty, standing, indeed, not much less than 30ft. high, 
and a connecting rod nearly four cranks long has thus 
been obtained. This is a very important advantage. 
The longer the connecting rod the less the strain thrown 
on the guides, and the less the chance of their heating. 
Sea-going engineers know well how liable guides are to 
give ankle and what incessant attention they require. 
The slide blocks of the engines of the Orient are cast 
open, and this tends to prevent the transmission of heat 
from the piston rod, as a current of air always passes 
through the block when it is in rapid motion. The 
wearing surfaces are very large, and much care has been 
taken to ensure their efficient lubrication. 

The crank shaft is 20in. in diameter, the crank pins, 
which are of steel, being lin. larger. The shaft is Built 
up, the crank webs, shaft, and crank pins, being all sepa- 
rate pieces fitted and shrunk together hot. Built-up shafts 
are growing in popularity for large steamers. They were 
first used we believe by Mr. Wallace, of Liverpool, in 
the ships of the Allan line. The great advantage which 
tae | possess is that should one give way it can be readil 
and quickly replaced. To forge and finish such a oak 
shaft as that of the Orient would occupy at least three 
months, and the loss of the ship’s time while lying idle 
waiting for the new shaft would represent a large sum of 
money. When a built up shaft gives way, it is taken 
out, heated, and the cracked crank pin—let us suppose— 
is forced out by hydraulic pressure, and a new one put 
into its place. The entire operation from first to last 
would probably not occupy more than a fortnight. There 
are in the Orient four bearings for the three cranks, and 
these being kept in proper order the strains on the shaft 
will be much simplified, and the chance of failure 





reduced. The maximum strain to which any crank pin 
will be exposed will amount to about 70 tons. 

The screw shaft is 184in. in diameter, and the screw is 
four-bladed, right-handed, 22ft. in diameter and 30ft. 
pitch. The blades are of steel, cast by Messrs. Vickers, 
of Sheffield, and the boss is of malleable, or more strictly 
speaking, annealed cast iron. The blades are slightly 
bent backwards to reduce vibration. ‘The thrust bearing 
is not only secured to the ship, but is bolted to a long 
casting, one end of which abuts on and is bolted to the 
main engine frames, so that it is impossible for an undue 
strain to be thrown on the crank shaft by the shifting of 
the thrust bearing. The bearing stands some 4ft. high, 
and is accessible all round. It is made with eight collars, 
and the block bearing surfaces are adjustable by brass 
nuts. It would not be easy to find a better job than this 
thrust block, and we shall be much mistaken if it ever 
gives an hour’s trouble while the ship is at sea. The 
screw tunnel is about 5ft. high by 4ft. wide. All the 
couplings on the shaft are fitted with guards to prevent 
accidents to engineers when oiling the shaft bearings. 
Access to the tunnel can be obtained with the greatest 
ease, and in this respect the ship presents a marked con- 
trast to many which we would name, in which the screw 
shaft has been made as difficult of access as possible. 

There are two surface condensers, or rather the tubes 
are arranged in two lengths in the condenser, which runs 
the whole length of the engine on the starboard side. One 
end of it is shown in our engraving. The tubes in each 
set are 14ft. long, the total length of the condenser being 
thus considerably over 28ft. The tubes are packed by 
being passed through holes in sheets of Ah nae 
which are kept up to the tube plate by the pressure of the 
air. The condensing water is driven through the tubes 
by two of Gwynne’s centrifugal pumps, either of which 
could do the work. The pumps stand on the starboard 
side of the engine room in the wing. The condenser has 
10,924 square feet of cooling surface, or as nearly as 
possible two square feet per indicated horse power, 
an unusually small proportion. The gear for driving 
the air, and bilge and feed pumps looks very light. It is 
by no means so heavy as the valve gear. As it has not to 
work circulating pumps, however, it will probably be 
found strong enough. Should the engines ever break 
down, it is possibly here that failure will take place. In 
the port wing of the engine-room stands a double 
cylinder vertical engine about 10 horse power, which 
drives spur and worm gear for turning the main engines 
when in harbour. 

Steam is supplied by four circular double-ended 
boilers, each 15ft. Gin. in diameter, and 17ft. 3in. long. In 
each boiler are six furnaces, 4ft. in diameter. The grates 
are Gft. long. The safety valves are loaded to 75 1b. on 
the square inch. There are two vertical superheaters, 
one to each funnel. The boilers are grouped in pairs, and 
are fired fure and aft from one double and two single 
stoke-holes. Coal-bucket railways are provided in each, 
and a regular tram-road is Jaid down the centre of the 
main bunker, which runs forward a distance of 120ft. in 
the ship. The bunkers hold 2000 tons of coal, and the 
ship is expected to burn 2500 to 2800 tons on her 
voyage out to Australia, which will be made by long 
sea, the return trip being vid the Suez Canal. Engines 
are provided for hoisting up ashes, and various other 
purposes, to the number of sixteen, including five very 
powerful steam winches. The ship is steered by steam 

wer, from a wheel-house forward on the hurricane 
feck. The wheel is not larger than that of a yacht, and 
a boy could manceuvre the ship in a gale. The rudder is 
worked by one of Muir and Caldwell’s steering engines, 
placed close to the rudder head. As we intend to illus- 
trate this gear in an early impression, we shall say no 
more concerning it at present. There are two large hand- 
steering wheels also provided, so that should any accident 
happen to the steering engine, manual power could be at 
once brought to bear. 

While it is indisputable that the engines of the Orient 
are admirable specimens of workmanship, there are 
several features in their design which will hardly escape 
criticism. We have already explained that three-cylinder 
engines have the defect of taking up great length in a 
ship, and this defect has been exaggerated in the engines 
of the Orient by placing the cylinders comparatively far 
apart. It may be argued that the position, number, and 
dimensions of the crank shaft bearings virtually deter- 
mine the length of a marine engine, but this is only 
true under certain conditions. Messrs. Schneider, of 
Creusot, exhibited last year at Paris a three-cylinder 
marine engine which has already been described in our 
columns. In that engine the three cylinders were all 
bolted together, making an excellent job. We shall 
publish detailed drawings of Messrs. Schneider’s engine 
in an early impression, so that a comparison between 
the two types can be instituted. The engines of the 
Orient are prolonged by the position of the excen- 
trics on the crank shaft. n the Creusot engines 
the excentrics are carried on a counter shaft driven by 
gearing from the main shaft, an arrangement which is 

ound in practice to work very well. It may be urged 
that in this way the valve chests cannot be got between 
the cylinders, but they are not between the cylinders in 
the Orient. Another point worth notice is the use of 
piston valves. These are comparatively unknown at sea 
and are very sparingly employed on land. They are very 
liable to become leaky, and as they will have to run 
without examination for as much as six weeks at a time 
in an Australian steamer, it appears to us that some risk 
attends their use. Should they leak the loss of steam 
will be very considerable. The results obtained with 
them will be looked for with interest by engineers. If 
only a good piston valve can be got, its advantages over 
the an slide would at once secure its extended 
adoption. Valves of the kind have been used in the 
Pacific boats for some time, and we have heard no com- 
plaints concerning them. The great length of the con- 
denser tubes, 14ft., will hardly escape attention ; from 6ft. 





to 8ft, is the normal length. 1t may be argued that by the 


time the condensing water has traversed 8ft. or 9ft. of 
tube it will have become so hot that the remaining 5ft. 
or 6ft. of tube will be useless; but this is not so. 
The efficiency of a tube of any length varying with the 
velocity imparted to the water flowing through it, the 
greater the speed the greater the length of tube which 
can be usefully employed. Messrs. J. Elder and Co. 
succeed at all events in obtaining a splendid vacuum in 
all their marine engines. 

We have now given, as far as lies in our power, a 
description of the Orient and her engines, but we feel 
that we have done them but scant justice. A great ship 
is an overwhelming subject to descant upon, and, after 
all has been said that itis possible to say within a reason- 
able space, much more remains left unsaid. The Orient 
will probably not long be left alone. The development 
of our trade with Australia will grow apace in the hands 
of such men as those who compose the Orient Steam 
Navigation Company. Such ships as that concerning 
which we have endeavoured to impart to our readers an 
adequate conception are the glory of Great Britain. In 
no other country are vessels of the kind built. It is more 
than doubtful if France possesses in any private shipyard 
the skill and resources necessary for the successful accom- 
plishment of the task. In shipbuilding and marine 
engineering the United States at present holds a most 
subordinate place. The carrying trade of the whole 
world is practically in English hands, and in them it is 
likely to remain for along while to come. Year after 
year shipowners and shipbuilders and marine engineers 
venture on higher and higher flights, and it is not easy 
to see where the end will be. As it is we possess fleets 
of passenger steamers which no other country can 
parallel. We imagine that a limit has been reached, and 
just when men have arrived at this conclusion such a 
vessel as the Orient takes up her berth in a London 
dock, and practically brings Australia nearer to us than 
America was to the men of the last generation. 

The Orient promises to be a fast and very comfortable 
ship. She made the run round from the Clyde to the 
Thames off Margate in 49h. 55m., or at the average rate 
of 14‘9knotsperhour. In the Channel aspeed of 16°7 knots 
was maintained for two hours. It must not be forgotten 
that the weather was very boisterous, and that the 
stokers were of indifferent quality. Although an 
Atlantic sea and a heavy gale were caught off the 
Tuskar Rock, the motion of the ship was extremely 
slight. Those who go to sea in her may, we think, 
rest assured that they will be carried speedily, safely, and 
with a maximum of comfort to their destinations. We 
may add that on the run the engines worked very coolly, 
and gave no trouble. All the arrangements were made 
by Mr. A. D. Bryce, who ably fills the post of superinten- 
dent for Messrs. J. Elder and Co. Mr. James Dick, 
superintending engineer for the owners, took charge ot 
the engine-room when the ship was handed over to her 
proprietors. We are indebted to the courtesy of Messrs. 
Anderson, Anderson, and Co., Captain Andrew, captain- 
superintendent of the company, and Mr. Dick, forfacilities 
afforded us in preparing the information we have placed 
before our readers, 








THE IRON AND STEEL INSTITUTE AT 
LIVERPOOL. 

In our last impression we reported the proceedings of the 
Institute at Liverpool down to Thursday, with the excep- 
tion of the excursions of that day, and the paper by Mr. 
Wrightson, to which we referred, the discussion on 
which was deferred until the next meeting. We now 
give an abstract of Mr. Wrightson’s paper, and some 
account of the excursions. 


PuysicaL CHANGES OccCURRING IN IRON AND STEEL AT 
HicH TEMPERATURES. 


The author’s observations have been in the following 
directions :—(1) The changes in wrought and cast 
iron when subjected to repeated heatings and cool- 
ings. (2) The effect upon bars and rings when 
different parts are cooled at different rates. (3) The 
changes occurring in molten iron when passing from the 
solid to the liquid state, and vice versd. To illustrate 
the practical importance of a knowledge of the effects on 
iron plates of repeated heating and cooling, one of the 
most obvious examples is the action of heat upon 
98 of the boilers, which are alternately heated and 
cooled. 

The process of annealing is equally effectual in restoring 
the tenacity of iron in these plates and in chains rendered 
brittle and apparently crystalline by long use, and is 
periodically — where safety depends upon material 
in this form. It is well known that if a wrought iron 
bar be heated to redness, a certain expansion takes 
place, which is most distinctly observed in the direction 
of its length. It is also known, although not generally 
so, that if a bar be thus heated and then suddenly cooled 
in water, a contraction in length takes place, the amount 
of this contraction exceeding that of the previous expan- 
sion, insomuch that the bar when cooled is permanently 
shorter than it was originally. If this process of heating 
and cooling be repeated, a further amount of contraction 
is found to follow for many successive operations. The 
author described a large number of experiments on 
pieces of bar and plate iron, and on lumps of bar iron of 
different sizes and qualities, the specimens being 
heated and cooled from fifteen to a hundred times. 
From these it appears that there is an undoubted decrease 
in sp. g. on repeated heating and cooling as described, up 
to 100 coolings the sp. g. decreasing as much as 1°57 
per cent.; that this percentage appears to be less when 
the pieces of iron operated upon are very small ; that 
while there is a decrease of sp. g. there is also a decrease 
of total volume. [From this it is evident that the 
volume was affected by several causes :—(1) By the per- 





manent contraction of the outer skin, either the volume 
would be lessened or relief by bulging out the sides must 
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occur. (2) By the decrease of sp. g. an increase of volume 
must occur, which could also find relief in bulging. (3) 
A diminution of the whole mass must occur through 
scaling of the surface. Having determined the change 
in sp. g., he made experiments on the loss of volume due 
to surface scaling. and then infers the actual contraction of 
the outer skin. From these he arrives at the conclusions : 
(1) That in heating bars and plates of wrought iron 
to redness and then cooling suddenly in water at 
ordinary temperatures, a reduction of sp. g. takes place, 
the amount being about 1 per cent. after fifty immer- 
sions, and 1°57 per cent. after 100 immersions, further 
heatings and coolings not appearing to produce further 
change. (2) That a reduction of the surface takes 
place after each heating and cooling, this being due to 
two causes :—(a) The scaling of the surface, which is 
shown to amount to a film over the—sides and edges— 
entire area of ‘00057in. in thickness for each im- 
mrrsion, or ‘0284in. for fifty immersions. 

rsistent contraction, which takes place after each 
immersion. This varies according to the form of the 
iron, being in plates from ‘07 per cent. to ‘083 per cent., 
while in ees ms it varies from ‘122 to 15 per cent. 
This contraction continues vigorously up to fifty immer- 
sions, and probably much further. (3) That in the 
case of plates, a bulging takes place on the largest 


although the edges diminish in thickness. (4) That 
wrought iron bars heated to redness and allowed to cool 
slowly in air do not show any change in dimensions. 

The reduction of sp. g. and the bulging out of the 
sides have been explained as follows by Professor G. G. 
Stokes, secretary to the Roya] Society :— 

“ When the heated iron is plunged into water, the skin 
tends everywhere to contract. It cannot, however, do so 
to any significant extent by a contraction which would 
leave it similar to itself, because that would imply a 
squeezing-in of the interior metal, which is still expanded 
by heat, and is almost incomprehensible. The endeavour, 
then, of the skin to contract is best satisfied, consistently 
with the retention of volume of the interior, by a contrac- 
tion of the skin in the two longish lateral directions, 
combined with a bulging out in the short direction. The 
still plastic state of the interior permits of this change. 
Conceive an india-rubber skin of the form of the plate in 
its first state, the skin being free from tension, and having 
its interior filled with water, treacle, or pitch. I make 
abstraction of gravity. It would retain its shape. But 
suppose, now, the india-rubber to be endowed with a 
tension the same everywhere similar to that of india- 
rubber that had been pulled out, what would take 
place? Why, the fiat faces of considerable area, being 
com tively weak to resist the interior pressure, 
would be bulged out, and the vessel would contract con- 
siderably in the long directions, increasing in thickness. 
This is just what takes place with the iron in the first 
instance. But when the cooling has made further pro- 
gress, and the solidified skin has become comparatively 
thick and strong, the further cooling of the interior 
tends to make it contract. But this it cannot well do, 
being encased in a strong hide, and accordingly the 
interior tends to be left in a porous condition.” 

The reduction by scaling does not require any expla- 
nation. The only fact which appears unaccounted for 
is this persistent contraction of the cooled iron skin 
which does not appear to be explicable on any mechanica 
grounds, and the author, therefore, looks upon it as 
the result of a change in the distance of the mole- 
cules of the iron, caused by the sudden change of 
temperature in the successive coolings. That other metals 
are affected differently is seen from an experiment where 
copper rods are shown to exhibit a slight expansion when 
suddenly cooled in water, no change being apparent when 
cooled in air ; while cast iron appears to expand slightly 
whether cooled suddenly in water or gradually in air; in 
fact, the gradual growth of cast iron, as exhibited in 
blast furnace stove-pipes, where the iron is alternately in 
a high state of heat and then gradually cooled, is very 
well known. 

The next subject is the curious effect of cooling bars 
or rings by partial immersion in water. Bearing in 
mind the results at which we have arrived, viz., that 
wrought iron contracts when immersed in water after 
heating, and that when allowed to cool in air it remains 
of the same dimensions, let us ask what would be the 
behaviour of a bar or circular hoop of iron cooled half in 
water and half in air, the surface of the water being 

llel to the fibre and at right angles to the axis of the 
sy Arguing from the results of experiments quoted, 
it might be expected that the lower portion cooled in 
water would suffer permanent contraction ; and that the 
upper or air-cooled edge would not alter. This appa- 
rently legitimate conclusion is completely disproved by 
experiment. A circular hoop of wrought iron was forged 
out of a 34in by 4in. bar, the external diameter being 
about 18in., the breadth, 34in., being parallel to the axis 
of the hoop. This hoop was heated to redness, then 
plunged into cold water half its depth, the upper half 
cooling in air. The changes in the external circumfer- 
ence of the hoop were accurately measured after each of 
twenty successive coolings, at the end of which the 
external circumference of the water-cooled edge had 
increased 1°24in., or 2°14 per cent. of its original length, 
and the air-cooled edge had contracted 7’9in., or 13°65 per 
cent. To ascertain whether these unexpected henomena 
had any connection with the circular form of the hoop, an 
experiment was made with a straight bar of iron 3hin. 
deep « 4in: thick x 28°4in. long. This was cooled half 
in air and half in water, and the length of the two edges 
measured accurately after each of twelve coolings. At 
the end of this experiment the air-cooled edge had con- 
tracted 69 per cent., while the water-cooled edge had 
expanded 1°55 per cent. of the original length. The effect 
on the bar was to make it gradually curve, the water- 
cooled or extended edge becoming convex, the air-cooled 
or contracted edge concave. Another experiment, No. 8, 
was made in order to show the effect of reversing this 
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| the upper, and the upper to pull out the under. 
) a 1 | contest the cooler metal, being the stronger, prevails, and 
surfaces, increasing the thickness towards the centres, | so the upper 





cooling process. After five coolings, a bar of iron, 
28in. long, 3$in. deep, and 4in. thick, was curved so 
that the versed sine of its air-cooled edge was 1}in. 
The coolings were then reversed, the air-cooled 
edge being then immersed in water. After five 
more coolings, the bar was restored to within 
tin. of being straight, and the eleventh cooling 
threw the concavity on the other side of the bar. 
In 1863 similar phenomena had been noticed by Colonel 
Clark, of the Royal Engineers. His experiments, made 
at the Royal Arsenal, Woolwich, were published in the 
“Proceedings of the Royal Society,” and Professor 
Stokes attached an explanatory note, the outline of which 
was as tollows :—“ Imagine a cylinder divided into two 
parts by a horizontal plane at the water-line, and in this 
state immersed after heating. The under part, being in 
contact with water, would rapidly cool and contract, 
while the ~~ part would cool but slowly. Conse- 
quently, by the time the under part had pretty well 
cooled, the upper part would be Toft jutting out ; but 
when both parts had cooled, their diameters would again 
agree. Now in the actual experiments the independent 
motion of the two parts is impossible on account of the 
continuity of the metal ; the under part tends to pull S 
n this 


rt gets pulled in a little above the water- 


| line while still hot. But it has still to contract in cooling, 
| and this it will do to the full extent due to its tempera- 


ture, except in so far as it may be prevented by its con- 
nection with the rest. Hence, on the whole, the effect of 
this cause is to leave a permanent contraction a little 
above the water-line, and it is easy to see that the con- 
traction must be so much nearer to the water-line as the 
thickness of the metal is less, the other dimensions of 
the hollow cylinder and the nature of the metal being 
given. When the hollow cylinder is very short, so as to 
be reduced to a mere hoop, the same cause operates ; but 
there is not room for more than a general inclination of 
the surface, leaving the hoop bevelled.” 

Changes of Volume in Cast Iron when Passing from 
the Solid to the Inquid State—These changes are more 
evident than in the case of wrought iron, and may be 
roughly recognised by watching the behaviour of a piece 
of solid cast iron when put into a ladle of molten iron. 
It is a currently accepted fact that cold cast iron floats 
on molten iron, and much has been written to account for 
the apparently extraordinary anomaly that cast iron, 
which has in cooling contracted lineally in every dimen- 
sion about 1 per cent. from the original size of the mould 
in which it was cast, should, with a presumedly higher 
specific gravity than the molten metal, float in the same. 
After investigating this subject, the author has come to 
the conclusion that it is an error of observation to sup- 

ose that any such anomaly occurs. “The erroneous 
inference” from ordinary observations on this subject is, 
the author says, “that the cold metal is of less specific 
gravity than the molten iron, the fact being lost sight of 
that during the time the iron disappears below the sur- 
face it is heated by the molten iron, causing an expansion 
sufficient to diminish its density to the floating point. 
In experimenting with pieces of various sizes, the writer 
has observed that the time required for each to rise 
varied considerably, and, to make the experiment pro- 
perly, he had spheres of iron cast lin., 2in., 3in., 4in., 
and 5in. diameter. These when cold were lowered, not 
thrown, into the molten iron by means of a bent iron 
fork, the ball resting freely on the two prongs of the 
same. In every case the ball went down with 
the fork, rested under the metal for a few seconds, 
and then rose to the surface. If the ball be left 
in the liquid metal, it will be noticed that it gradually 
rises to a considerable distance above the sur- 
face, until it begins to melt, when it very quickly 
subsides, forming part of the molten mass. This rising 
is due to the continued expansion of the ball.” The 
author had an instrument made by Messrs. Elliott Bros. 
consisting, as in a Richard’s indicator, of a cylinder con- 
taining a spring, from which the balls were suspended, 
and which carried a pencil answering to that of the 
indicator. The pencil registered the rise and fall of the 
ball on a cylinder carrying a diagram card, and made to 
revolve by clock-work. The general character of the 
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diagrams thus obtained is shown by that here given. 
This indicates the descent of the ball when first lowered, 
and its gradual increase in volume with increase of 
temperature. 


Tue Waite Cross Wire Works, WARRINGTON. 


At these works, which were, as we have said, visited in 
the afternoon, all kinds and sizes of iron, Bessemer 
steel, and copper wire are manufactured from the pig or 
ingot as the case may be, and some of the wire is after- 
wards worked up into wire fencing, nails, and other 
articles. 

The first department visited was the puddling forge. 
The chief novelty here is a peculiar construction of 
puddling furnace known as the “Gidlow and Abbott” 
furnace. The body of the furnace, and a portion of the 
flue neck, are contained in a strong iron casing balanced 
upon transverse trunnions situated below the door. By 
suitable mechanism underneath the furnace it can be 
made to rock or oscillate like a see-saw. This causes the 





molten metal in the hearth, and the fluid cinder above it 
to flow alternately to and from the fire and flue bridges, 
The furnace is thus a kind of mechanical puddler. It ig 
not contended that there is any saving in the cost of fuel, 
fettling, or labour, but only that the yao oy of cleans. 
ing the iron from impurities is more efficiently performed, 
Billets for wire making, as is well known, usually require 
more or less expensive mixtures of pig iron for their 
manufacture. By aid of this furnace common brands 
can be entirely used. The product is found, as might be 
expected, to resemble that obtained from the “ Danks ” 
or other rotary furnace. The principal peculiarity of 
the mechanism employed is the formation of the neck 
joint. A curved plate is introduced concentric with the 
trunnion axis, oad arranged in such a manner as to per- 
mit the rocking of the furnace without uncovering, or 
contracting the area of the interior of the flue neck. The 
brand of iron in use on the 25th inst. was Kirkless Hall. 

The next department visited was the mill. Here are 
two guide mill trains, each driven by its own pair of 
horizontal engines. The multiplication of speed is 
obtained by broad belts from the engine fly-wheels to 
pulleys on counter-shafts; and other belts from the 
counter-shafts to the trains. This arrangement seems 
most efficient, and far less noisy than when the multipli- 
cation is obtained by wheelwork. In the heavier mill 
Bessemer steel billets were being rolled down to No, 3 
W. G.; this was effected in ten passes. The wire occu- 

ied, from the time of entering the first groove to that of 
ing finally wound upon the coiling reel, about one 
minute. The make of the mill was stated to be 21 tons 
per shift. The expertness of the workmen was very re- 
markable. As soon as a billet, in course of being rolled, 
appeared through a groove, the end was instantly caught 
and returned through another ; scarcely had it appeared 
from that, when it was re-caught and sent back through 
another, and so on backwards and forwards until, when 
nearly down to the gauge, and therefore of great length, 
it was undergoing several reductions at the same time at 
different parts of its length. In the smaller mill, which 
was on a somewhat different plan as arranged by the 
manuger—Mr. Hayward—there were thirteen passes. 
These reduced the iron billet weighing originally about 
45 lb., down to No. 4W. G. The time occupied averaged 
fifty seconds, and the produce of the mill was said to be 
15 tons per shift. Of the thirteen pairs of rolls in this 
train, varying from 8in. to 12in. in diameter, five were 
chilled, and the remainder grain rolls. The speed of the 
train was 350 revolutions per minute. 

The annealing department through which the coils of 
wire next pass consists of various groups of annealing 
pots, four to each group. The annealing pot isa cast iron 
tube closed at one end about 3ft. in diameter by 8ft. long. 
It is sunk vertically in a concentric fire-brick well, the 
top of the pot being a little below the floor line. At the 
bottom of the well is a furnace accessible from a lower 
floor. The top of the well can be covered by a cap 
having a mene: elbow pipe attached, so that it may be 
connected with a vertical chimney flue forming the centre 
of each group. When filled with coils of wire the pot is 
covered “ a plate before the well cap is put on. The 
furnace below is then lighted and fired for about twelve 
hours, after which it is allowed to go out, and the well 
and its contents to cool gradually. 


The coils, if destined for smaller sizes, are next taken 
to the wire-drawing department and drawn down to any 
required gauge. The wire-drawing plate, containing the 
holes, which act as dies, is made of soft steel, and not of 
hard, as one would suppose. It is about 14in. thick, and 
contains a series of conical perforations, the smaller ends 
of which determine the size of the wire issuing from 
them. The length of the part which actually operates is 
not more than }in. A plentiful supply of grease is served 
in with the wire. The hole wears of. course, but not so 
rapidly as might be expected. Asa measure of endur- 
ance, it may be stated that 12 lb. of wire No. 17 gauge 
may be drawn without renewal of the die. It does not 
seem to be material whether iron or Bessemer steel be 
used as regards wear of the die-hole. When it is too 
large, which is ascertained by the occasional application 
of a standard gauge to the issuing wire, the attendant 
renews or repairs the hole. He does this by what is 
called “ knocking up.” This consists of hammering the 
face of the plate with a round-faced hammer round 
about the hole. When the latter is beaten in he drives 
in at the other or larger end a conical steel punch suffi- 
ciently far to re-form the hole to the proper size. The 
steel punches are turned up for the larger sizes, but 
merely ground for the smaller. The hole Suing thus re- 
formed, the correctness of its size is tested by the appli- 
cation of the gauge to the issuing wire. If this should 
still be too large, the operation of “knocking up” and 
punching must again be performed. This method of 
determining the section of the wire would seem at first 
sight to be somewhat crude, and scarcely calculated to 
make it absolutely circular in section and of uniform 
gauge. Experience, however, proves that it is sufficiently 
accurate for all ordinary purposes. Repeated annealings 
become necessary if the wire is to be drawn down to fine 
gauges. From one to four drawings can be made, accord- 
ing to circumstances, between each annealing. 

uch of the wire when of the proper gauge has 
to be galvanised, as the operation of coating it with 
zinc is still frequently called, notwithstandin g that the 
electrolytic process is not now adopted. Such coils are first 
“pickled” or put into dilute sulphuric acid, until a per- 
fectly clean surface is obtained. The wire then is 
uncoiled from one set of reels, and made to pass through 
a bath of molten zinc, and then recoiled on another set of 
reels, pivotted ona framework, further on. On issuing 
from the bath, it passes through a bed of damp sand, 
which has the effect of wiping off any superfluous zinc 
which might otherwise cause a roughened surface. The 
zinc bath is constructed of wrought iron of high quality. 
Great care is necessary in the manufacture of ove baths, 
asin the case of any small imperfections on the inner 
surface the zinc will soon eat its way through the plate. 
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Another department is devoted to the weaving of wire 
netting for fencing purposes, and another for the manu- 
facture of French nails of various sizes, and of small 
staples. The machinery for making these articles, though 
extremely simple and efficient, resembles what is in use 
elsewhere, and need not be specially noticed here. 


Messrs. M’CorquopaLe AND Co.’s Paintine Works, 
NEWTON-LE- WILLOWS. 

In this establishment there are many departments. 
The first of these is that devoted to printing. Here are 
several varieties of printing machines, but the only 
special novelty observed was an apparatus added to a 

harfedale machine for taking off the sheets after print- 
ing, and which bore the name of “ Smith’s patent.” 

‘Phe foundry for stereotyping attracted considerable 
attention. The method of forming the moulds by beat- 
ing damp papet with brushes over the type, and the 
clearness of the resulting impression, were much admired, 
as were also the appliances for drying the paper moulds, 
and casting the stereotyped plates. The foreman was 
closely interrogated as to the method of finishing the 
latter, either by fixing them upon wooden blocks or by 
fitting to an exact size, so as to be capable of being at any 
time placed in the printing machines without further 
trouble, This latter point becomes of enormous import- 
ance when new editions of large books are required. 

In the cutting and binding department there are two 
machines, recently invented, and of great interest, both of 
American origin, The first is a paper-cutting machine, 
which cuts three sides of a page at onetime. The cutter 
ascends from below and cuts diagonally, the paper being 
pressed down and firmly held from above. The other is 
a machine for binding with wire. A certain number of 
yages being put into the machine by the attendant, for 

inding together, three pieces of wire are cut off, bent 
into the form of the letter U, the points forced through 
the paper, and then closed behind in about a second of 
time. The wire to be used is upon reels turning on 
spindles fixed to the frame of the machine, and is of 
iron or steel coated with tin. 

There is a large number of machines for paging account 
books. These attracted considerable notice, as also did 
the machinery for perforating, for making and gumming 
envelopes, and for ruling faint lines upon foolscap and 
other paper. 

The methods of making marbled paper also engagedy 
much attention. A small bath filled with a solution o 
size was sprinkled over with drops of liquid water-colour 
paint of several tints. These drops of paint, spreading 
over the surface of the sized water, seem naturally to 
arrange themselves in a fantastic way, resembl%g the 
general appearance of marble. They do not, as might be 
supposed, Saeeae blurred or shaded off at their edges, 
but notwithstanding that they mix themselves in a most 
heterogeneous manner, each colour still clearly retains its 
own individuality. By a little judicious operating 
with a small stick, or with combs of various pitch, the 
attendant can make an infinite variety of pleasing 
patterns upon the surface of the liquid. If a piece of 
suitable paper be now gently laid upon the coloured 
surface and then carefully withdrawn, it will be found 
to have transferred upon it the whole of the colours 
and their appearance just as previously presented by 
the liquid. The whole of the machinery is driven by three 
steam and one large gas engine. The bulk of the paper 
used by Messrs. M’Corquodale and Co., of which some 
hundreds of tons were seen in their paper warehouse, 
is manufactured at their own paper-mills, but as there are 
over three hundred varieties of paper in general use, it 
will be readily understood that the could not make for 
the whole of their requirements. The Newton works is 
only one of six of Messrs. M’Corquodale and Co.’s 
establishments, the others being in Londen, Liverpool, 
Leeds, and Glasgow. The total number of hands at 
ane employed by the firm is 1773, and the total num- 

r of machines 537, embracing 205 printing and litho- 
graphic machines, 58 cutting machines, 31 envelope 
machines, 63 ruling machines, 180 various machines. 
The whole of the visitors were handsomely entertained 
at lunch by Messrs. M’Corquodale before being conducted 
round their works. 


The proceedings of Friday commenced by reading a 
paper by Mr. G. Ratliffe, of the Mersey Steel and Iron- 
works, on the manufacture of large forgings, and the 
materials suitable for these. 


LarGE ForGINGS AND THEIR MATERIALS, 


The es of this paper is to show that a forging made 
from built-up and welded steel blooms, being of a fibrous 
and well-worked character, is better than a forging from 
a single cast ingot. It is, he says, most important to 
convert the crystalline into as fibrous a nature as possible, 
and this is better done by rolling than by any other 
known process. He now takes the ingots, made of a 
specially mild quality of steel, and rolls them down to 
bars, so that a fibrous material is the result, and the 
crystalline structure of the ingot is got rid of. These 
bars are sheared into suitable lengths, and piled together 
in order to make the required forging. Keels, stern- 
frames, and other forgings of awkward shapes, can now 

made of steel, and vessels built entirely of this 
material, where hitherto they have been only partially so 
constructed, with great disadvantage in several respects. 
The author gives the results of a large number of tests 
of the material described, which are of a very highly 
favourable character. He urges the necessity of using a 
very ductile steel for forgings, objects to the use of single 
cast ingots because of the great difficulty in working 
them, and in illustration of the apparently unsatisfactory 
character of hard steel for some inclines referred to the 
recent report of the Board of Trade on railway casualties, 
which shows, among other things, that “of the thirty- 
six crank or driving axles, twenty-four were made of iron 
and twelve of steel. The average mileage of twenty-one 
Iron axles was 193,999 miles, and of ten steel axles 168,472 





miles.” As there may be a very great many more_iron 


axles running at the present than there are of steel, the 
above figures do not ous very much in favour of steel 
for this use ; but the failures would probably have been 
very considerably less if the steel had been worked and 
"TReepsatinn iron Zorgings, Mr. Rail that 
cting iron forgings, Mr. e says that as 
most af the scrap from which these are made is shipyard 
scrap it is of a very common quality, and cannot make 
good ductile iron. The best selected scrap is, he says, 
uncertain ; and owing to the varying qualities of iron we 
are so liable to get, we cannot insure a material of uniform 
quality, but often find seams or black marks, which are 
by so many engineas considered sufficient to condemn 
almost any finished shafting. : : 

The author stated that the cost of making forgings of 
mild welded steel is considerably less than that of making 
them from large ingots, and that it gives the further advan- 
tage of certainty that the material is properly worked, 
which, he contends, is not the case with an ingot. The 
author described some experiments made by exploding 
charges of gunpowder in cylinders of the welded steel 
with the object of showing its suitability for guns and 
armour-plates, experiments that might suggest its suit- 
ability for the former, but useless as indications respect- 
ing the latter. 


In the discussion on this paper considerable objection 
to the process of building up large forgings in little pieces 
was made by several speakers, the general opinion being 
that large forgings will be much stronger when made 
from large ingots, but that very large tools are necessary. 
Mr. Adamson, Mr. Clay, Mr. Webb, of Bury, and Mr. 
Putnam, of the Darlington Forge Company, were all of 
opinion that with a good powerful hammer which did 
not simply bruise the surface of an ingot, but made the 
effect of its blow felt through the mass, forgings from well 
run ingots would be better than those made up of scrap 
welding steel. It was, however, pointed out that the 
method of forging described by Mr. Ratliffe would be of 
considerable value for making up scrap for other pur- 
poses than large forgings, as, for example, in the Sheffield 
district, where so much steel scrap could be and is used. 
Referring to an analysis given by the author, Mr. 
Adamson said that the best proportion of carbon and 
silica in steel for forgings, generally, is respectively 
0°125 and 0°30, while for boilers he finds that 0°75 

ver cent. of manganese and of carbon 0°3 per cent. 

he big press used for forging by Sir J. Whitworth and 
Co. was referred to, and the opinion expressed that 
forgings would be much better if made by the slow 
action of such tools than under the violent treatment of 
the hammer, which gives no time for the flow of 
the metal. Several members expressed a desire that the 
papers should be printed and circulated a week before 
the meeting in order that members might be able to 
discuss the papers to greater advantage, more to the 
point and more briefly. The peng however. 
remarked that members would not be so likely to attend 
the meetings if this were done, and that when necessary 
discussions can always be postponed. On the question of 
corrosion, Mr. Adamson said the water from the triassic 
formations contained a good deal of sulphate of lime, and 
that it acted strongly on steel boilers at first, but not so 
rapidly as on iron after a month or two. Experience of 
others is not the same as Mr. Adamson’s. The author of 
the paper in reply to the discussion, remarked that the 
fibrous character of the forgings obtained by the process 
he had described was, he considered,‘ greatly superior to 
the crystalline character of the ordinary ingot forging, 
for which he thought that even the Creusot 80 ton 
hammers were insufficiently powerful. He stated that 
the welded steel of which he had treated is not spoiled 
by burning. A large piece of a forging, which in the 
works he saw come out of the fire burnt, was cut off, 
reballed and made up into a bar exhibited. This was 
about 2in. in diameter, turned, and had been submitted 
toa torsional strain in which it was twisted 54 turns 
before shearing off, and 2} turns before it became rough 
on its surface, thus showing that welding steel is well 
suited for forgings. 


Papers were next read on the consolidation of fluid steel, 
by Mr. A. Davis, Westminster, and ou preliminary experi- 
ments to determine the presence of nitrogen in steel by 
Mr. A. H. Allen, Sheffield. 


CoNSOLIDATION OF FLUID STEEL. 


This paper commenced by a brief notice of what has 
been done in compressing fluid steel by Bessemer, Whit- 
worth, and others, and then described the system of 
Mr. H. R. Jones, of the Edgar Thompson Steel Company, 
U.S.A., now in constant operation at the works of that 
company near Pittsburg. The process is very inex- 

nsive, and consists in simply admitting steam at a 

igh pressure to the top of the ingot near immediately 
after the metal has been poured. A steam drum or 
receiver, communicating direct with the boiler, is fixed, 
for the sake of convenience, to the side of the ingot 
crane. This drum has a number of cocks, corresponding 
with the number of the moulds. India-rubber pipes are 
provided to conduct the steam, one end of the tube being 
permanently fixed to the drum, and the other by means 
of a coupling attached to the lid of the mould. The 
ingot mould ote the upper end, a cone seat accuratel. 
turned, upon which the Byes cup rests,.and whic 
afterwards receives the lid, which is secured in position 
by means of a steel wedge. By this arrangement the 
cup is easily removed and the lid—with coupling and 
flexible pipe attached—substituted, the cone seat forming 
a steam-tight joint. In practice a greater pressure than 
from 80 lb. to 1501b. has not, Mr. eer says, appeared 
to be necessary, the higher pressure being used for mild 
steels. Formerly at the Edgar Thompson Works, with a 
l4in, ingot reduced to a bloom of 7}in. + 7}in., it was 
necessary to cut off from 30in. to 36in. (sic) of the bloom in 
order to arrive at a part free from piping, whilst under 
this process the ingots are free from porosity, and are 
turned out with a perfectly level top. Experiments 





made in order to ascertain the difference between an 
ingot cast in the ordinary way and one under pressure, 
have, it is stated, shown that the latter with the same 

uantity of metal from the ladle is from 1din. to 2in. 
shorter than the former when cold. In addition to the 
consolidation of the ingot, the steam, acting upon the 
end, cools and hermetically seals the top of the ingot, 
saves the use of the sand or iron cap, and enables the 
men to deal with it ten minutes earlier without any fear 
of bleeding ; and this allows the ingot to be conveyed to 
the reheating furnace with 7 rapidity and in a 
hotter condition than formerly. It is also found that 
with the use of steam the ingot moulds last better, the 
average in 1879 being 95 ingots, or nearly 112 tons of 
steel per mould. The method of compression described 
in this paper has recently been adopted at the works of 
Messrs. Bolckow, Vaughan, and Co. 


NITROGEN IN STEEL. 


Whether nitrogen is an essential, or even an occa- 
sional, constituent of steel, is a question which has not 
et been settled, and after recounting what has been done 
revious investigators, the author describes the 
method of procedure which he prefers. The process has 
consisted in dissolving the steel in hydrochloric acid in an 
apparatus from which the air had previously been com- 
pletely expelled. In this manner any combined nitrogen 
in the metal would be converted into ammonia, which 
would partly remain dissolved in the liquid and partly 
ass off with the hydrogen evolved. Any loss from the 
atter cause was coethel by passing the evolved gas 
through a-tube filled with glass beads moistened with 
hydrochloric acid. When the solution of the metal was 
complete, the liquid was distilled with excess of quick- 
lime, and the ammonia in the distillate determined by 
Nessler’s method. This extremely delicate test for 
ammonia was unknown at the date of previous researches 
on the existence of nitrogen in steel. Its employment 
enabled Mr. Allen to operate on a much smaller quantity 
of steel than was used by previous operators, and it 
facilitates the operation in every hy 8 Very special 
precautions were taken to obtain the hydrochloric acid 
and other materials free from any trace of ammonia or 
nitrous compounds, and it was directly proved by 
experiments that no source of ammonia existed in the 
reagents or apparatus. On determining in this manner 
the nitrogen in samples of commercial stee] and iron, 
more or less nitrogen has, so far, always been found 
varying in most instances from 0°005 to 0°015 per cent. of 
the weight of the metal, amounts which would be wholly 
overlooked by many methods of working. 


The discussion of these two papers was taken together, 
but it was of very short duration, and the information 
elicited was not of sufficient importance to make it 
necessary to record it. It was considered that‘ the 
quantity of nitrogen must be very small, as the gases 
which are released from cooling steel are often proved to 
be inflammable, and Mr. Snelus mentioned they contained 
as much as 80 per cent. of hydrogen. Mr. Jeremiah 
Head spoke of the gases which are released from masses 
of cooling slags, as the hardened surfaces of these crack 
by contraction on the still molten interior mass. When 
these cracks take place, gases are released and “ tails” of 
slag are squeezed out with the gases by the contractile 
pressures visited by the outer layers of slag, and the gases 
burn, showing them to be composed largely of carbonic 
oxide. The next paper taken was that of Professor 
Ackerman on the hardening of steel, but as little time 
remained, and as the paper is of much importance, and of 
considerable length, it was taken as read, and the dis- 
cussion postponed until the spring meeting in London. 
The following is an abstract of the paper. 


On Harpentne Iron anp Street: Irs Causes AND 
EFFECTs. 


_ KNow ence of the effects of hardening, especially on 
iron, by no means complete, acquired increased interest 
through the Paris Exhibition, and from the Terrenoire 
exhibit of Siemens-Martin castings of extraordinary 
strength, and freedom from blowholes. At the meeting 
in Paris, Mr. Ackerman gave expression to the view that 
the reason why the strength of undrawn Martin castings 
might be equal to that of drawn ingot metal of the same 
sae vigg Rencve be sought in the compression induced 
by the ening. The present paper developes that 
view. 

Different Modes of Occurrence of Carbon in Iron— 
Commonly the carbon in iron is in two principal varieties 
—graphite and combined cahencouled issolved or 
amorphous carbon. The graphite in iron is carbon 
mechanically incorporated with the iron. Combined 
carbon, when the iron is dissolved in boiling hydrochloric 
acid, escapes as carburetted hydrogen. If the iron, again, 
be dissolved in cold ae ah ow acid, a part of the 
combined carbon generally remains as a black residue. 
The quantity of carbon remaining undissolved when 
steel is dissolved in cold hydrochloric acid may be very 
different, according as the same steel was differently 
treated before dissolving. Raw steel undrawn gives a 
much larger residue of undissolved carbon than the same 
steel when rolled, and the latter more than when it is 
drawn out under the hammer. Finally, this residue of 
carbon is least to none at all in the well-hardened steel. 
If this well-hardened steel be heated anew it yields again 
a large residue of undissolved carbon, and this in a de 

roportioned to the duration and intensity of the heating. 

hese facts indicate that the so-called combined carbon 
does not occur in the iron always in the same way, 
and that Redan and hardening cause a more intimate 
union between the iron and the carbon; this union, 
on the other hand, being again relaxed by the 
renewed heating and subsequent slow cooling of the 
iron. It thus appears that the carbon commonly called 


combined ought properly to be divided into two kinds, 
viz., first, the carbon most intimately combined with the 
iron, which we, in accordance with Rinman’s proposai; 
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shall call hardening carbon, inasmuch as it characterises 
the well-hardened steel ; and, further, the carbon incom- 
pletely combined with the iron, which may be said to be 
in a sort of passage to graphite, and which Rinman 
called cement carbon, because it occurs in largest propor- 
tion in the undrawn raw or cement steel. It appears 
that the cement carbon is changed into the hardening 
carbon by heating to a red heat succeeded by a violent 
forcing together, continued until cooling is almost com- 
plete; while hardening carbon is changed into cement 
carbon by long-continued heating followed by slow cool- 
ing without extra compression. In the case of strong 
hardening of hard steel, we have the most powerful com- 
pression, for the rapid cooling produces a great difference 
of temperature between the outer and the inner layers of 
the piece, the more cooled exterior layers compressing 
the interior with greater force in proportion, ree as the 
latter are expanded by being more strongly heated, and 
partly as the limit of elasticity of the substance is high, 
so that there is not too great a loss of the compressing 
force by the extension of the exterior layers. Again, 
that hammering favours the conversion of cement carbon 
into hardening carbon, or the more intimate union of the 
carbon with the iron in which it occurs, more than roll- 
ing, may at least occasionally tu some extent be attri- 
buted to the more powerful compression exerted by the 
hammer, but still more to the circumstance that the iron 
or steel, when the rolling is ended, commonly has a far 
higher temperature than when it has been drawn out 
under the hammer. For if the iron or steel be still red 
hot when the drawing is finished, a part of the carbon 
converted into hardening carbon, or more intimately 
united with the iron during the compression to which it 
has been subjected, may be again changed into cement 
carbon during the succeeding slow cooling. There is 
thus a very complete correspondence between the occur- 
rence of hardening and cement carbon and their mutual 
conversion in malleable iron and steel on the one side, 
and the relations of the combined carbon and the 
graphite in pig iron on the other. It is not improbable 
that combined carbon may occur in pig iron also in two 
ways. A grey but not too siliceous pig may be converted 
into white pig iron by melting, followed by sufficiently 
rapid cooling. On the other hand, a white pig, some- 
what rich in carbon, but not containing too much manga- 
nese or sulphur, may, by melting and superheatiug, 
followed by casting in a heated mould which cools wit 
sufficient slowness, be converted into grey pig iron. But 
in order to change to grey a white pig of the nature 
described above, it is quite unnecessary to remelt it ; for 
the greater part of its combined carbon may also be con- 
verted into graphite by a sufficiently long-continued 
heating to a strong yellow heat, air and other oxidising 
substances being excluded. Graphite, as such, cannot be 
found in the molten pig, for it must then, in consequence 
of its comparatively low specific gravity, rise to the 
surface of the iron, and form a deposit there; but 
in such a case this graphite is found not in, but 
upon, the pig iron. It thus follows that the 
graphite to be found in the solidified pig iron has not 
been able to separate itself sooner than immediately 
after solidification, and whether a pig becomes grey or 
white depends, besides the presence of other substances 
in the iron, just upon the rapidity of cooling at or im- 
mediately after solidification. This again depends on 
the degree of superheating of the pig iron, for the more 
superheated the pig iron then was, so much more heat 
has the mould been able to take up before solidification 
commences, and the slower consequently is the succeed- 
ing cooling. Thus also it is only by a long-continued 
heating to a temperature approaching somewhat closely 
to the melting-point of pig iron that the white pig may, 
without re-melting, be converted into grey ; but if the 
temperature be raised still further, so that fusion com- 
mences, the graphite which has been separated from the 
iron is again dissolved in it. On this must depend the 
fact that the fusion point of the grey pig is only about 
100 deg. C. higher tian that of the white, and thus so 
incomparably lower than the fusion point of steel or 
malleable iron, which have the grey pig’s content of com- 
bined carbon, but altogether want its graphite. As in 
pig iron, with strong and long-continued heating, carbon 
is separated in the form of graphite, so heating, followed 
by slow cooling, favours the formation of cement carbon 
in steel. As the cement carbon cannot be so intimately 
combined with the iron as the hardening carbon, but 
approaches in some degree to graphite, the supposition is 
easily arrived at, that the cement carbon cannot have so 
great an influence on the properties of iron as the harden- 
ing carbon ; but until hardening and cement carbon can 
with eertainty be distinguished, and some method has 
been discovered of quantitatively determining each of 
them, it is, of course, still #00 early to say anything with 
certainty on this point. In the near future we shall 
probably see that some of the great changes in iron and 
steel which have been induced only by different methods 
of treating the same material, are caused by the altera- 
tions in the proportions between hardening and cement 
carbon brought about by the method of working. 
Methods of Hardening.—Experience has shown that 
the effect of hardening mainly depends upon the content 
of combined carbon in the iron, upon the differences of 
temperature between the iron or steel and the hardening 
fiuid, and further on the rapidity of the cooling. The last- 
mentioned again isdependent on the quantity of the harden- 
ing fluid, its specific gravity, power of conducting heat, 
specific heat, boiling point,and heat of vaporisation. Of the 
four liquids, mercury, water, oil, and coal-tar, therefore 
the first-named hardens much more powerfully than 
water, water considerably more powerfully than oil, and 
oil more powerfully than coal-tar. Further, the harden- 
ing power of water is altered not only by differences of 
temperature, but also by the addition of different sub- 
stances which change its properties in the respects just 
mentioned. Finally, the rapidity of cooling, so important 
for the degree of hardening, is also dependent on the way 
in which the piece is held down into the hardening 





fluid. The rapidity of the first cooling, from the 600 deg. 
to 700 deg. C., to which steel has commonly been heated 
to 300 deg. to 400 deg. C., has a manifold greater influence 
on the degree of hardness than the succeeding cooling to 
say 60 deg. 

The Effects of Hardening. — After referring to the 
common test as between iron and steel by hardening, and 
to the error of calling ingot iron soft steel, the author 
continues: The substancé which exerts the greatest 
influence on the increase of hardness by a certain 
hardening process is the content of combined carbon in 
the iron. en completely free from carbon is, even after 
hardening in mercury, as soft as before, and an otherwise 
pure iron, withat mosttwo-tenths percent. of carbon, does 
not become very much harder by hardening ; but, on the 
other hand, as the content of carbon increases, the 
difference in the degree of hardness before and after 
hardening increases more and more, so that the boundary 
line between iron and steel lies in general at a 
content of carbon of about 0°4 per cent., this -depend- 
ing however upon the iron’s content of certain other 
substances, which, as will be seen, also excercise 
some influence on the degree of hardness. If we 
now inquire what influence the hardening has upon 
the oft-mentioned ratio of the limit of elasticity to the 
breaking weight, we find that the comparatively pure 
ingot iron has by hardening become much tougher, for 
although the limit of elasticity has been thereby 
increased on the average of thirty tests of fifteen different 
sorts of Bessemer iron from 20°8 to 25°7 kilogrammes per 
square millimetre, the breaking weight has increased in a 
still greater degree, the consequence of which is that the 
ratio of the limit of elasticity to the breaking weight of 
these pure sorts of Bessemer iron has been diminished 
by the hardening on an average from 0°502 to 0398. A 
large content of manganese is apt to make the steel go 
in pieces in hardening. The effect on steel of hardening 
is shown chiefly by an increase in its hardness and a 
diminution in its ductility greater in the same propor- 
tion as the steel is richer in carbon and the hardening 
fluid employed is more powerful in its action. At the 
same time that steel with an increased content of carbon 
becomes through a certain hardening all the harder, it 
becomes thus at the same time more brittle ; and in the 
clusest connection with this is the fact, that in the hard 
steel rich in carbon the limit of elasticity is increased by 
hardening much more than the ultimate tensile strength, 
so that these in the strongly hardened hard steel even 
coincide. Provided the method of hardening is adjusted 
to the degree of hardness of the steel, so that it is less 
powerful in the same proportion as the content of carbon 
in the steel is greater, it may, however, be asserted that 
the breaking weight is increased by hardening, even in 
the case of steel ; but if the hardening be too strong, the 
ultimate tensile strength of hard steel is thereby 
diminished rapidly, or the steel breaks in pieces of itself 
either during the hardening or a short while after. 

The Intimate Causes of Hardening.—That the inti- 
mate causes of the effects of hardening increase with the 
rapidity of cooling, and thus are a consequence thereof, 
has been already shown, but the question is how the 
rapidity of cooling can produce such effects. The 
hypothesis that is still most common is that which 
assumes that a rapid cooling gives us the status quo, or 
the state into which the substance was brought oy the 
heating which immediately preceded the rapid cooling, 
and the action of the hardening would in such a case 
only be a result of the heating itself, inasmuch as the 
rapid cooling only, so to say, fixed the warm condition, 
or, in other words, made it possible for the substance, 
even in a cold state, to show itself as it was during the 
heating. During slow cooling, on the other hand, the 
molecules would have opportunity to group themselves 
in a more crystalline manner, and hence the coarser grain. 
But if the molecules can move about in this way during 
the cooling, they may well do so to astill greater extent at 
the highest temperature to which the substance has been 
heated, for this grouping of the molecules is rendered 
possible just by the softening to a greater or less degree 
which the heating causes in the iron, and the softening 
is naturally greater the higher the temperature is. 
The too common view of the status guo cannot be main- 
tained, but instead a satisfactory explanation of the phe- 
nomena of hardening appears to be obtained by supposing 
that the compression or forcing together of the substance 
dependent on the rapidity of cooling produces the changes 
in it which are brought about by hardening. Among the 
many proofs that the effects of hardening depend on the 
oft-mentioned compression, the author gives that afforded 
by the behaviour of burnt iron in hardening, the high 
heating of the iron having the opportunity of assuming a 
crystalline texture, with the brittleness which accom- 
panies it on account of diminished cohesion of the 
crystals. The more carbon, and in particular the more 
phosphorus, the iron contains, the greater is the liability 
of the iron to be burned and cold short. 

The Employment of the Terrenoire Process.—Terre- 
noire at the time of the Paris Exhibition had not been 
able to get into proper order its large oil basin and crane 
intended for the hardening of large pieces, and the greater 
portion beyond comparison of the large pieces of compact 
Martin castings which Terrenoire exhibited were there- 
fore not yet finished, but to be looked upon as in process 
of manufacture. This, on the other hand, did not hold 
good of the armour-piercing projectiles, which have 
already, for a number of years, been made on a great 
scale of Martin steel merely by casting in metal moulds, 
followed by hardening and tempering. The moulds 
employed for this purpose consisted of two pieces standing 
one above the other, of which the under formed tke point 
of the projectile, and the upper its cylindrical part, but 
upon the latter there was besides a half metre high con- 
tracted sunkhead in dry sand. These projectiles are cast 
of steel with 0°45—0°6 per cent. a 0°25—0°3 per 
cent. silicon, and 0°5—0°6 per cent. manganese. The 
hollow projectiles, too, are cast massive, and afterwards 
bored out, but besides they are subjected to no other 





operation than hardening, followed by tempering. The 
hardening proceeds by dipping the pointed part, alter the 
whole projectile has been heated to a red heat, first into 
water until the redness has disappeared from its surface, 
after which the whole piece is sunk in an oil-bath, where 
it is allowed to lie until it is quite cool; then follows a 
gentle heating for tempering, or only so strong that the 
adhering oil is removed. The oil-bath intended for the 
hardening, it was considered, ought to be at least so large 
that the weight of oil was four times greater than that of 
the piece that was to be hardened. Very satisfactory 
experiments had indeed been made at the time of the 
Exhibition with some small cannon tubes made of com- 
pact Martin castings, but two a cast of the 
compact Martin iron have been tested at GAvre with 
great success. One of these plates, both of which were 
350 millimetres thick, contained 0°239 per cent. carbon, 
0°15 per cent. silicon, and quite a small quantity of man- 
ganese. This armour-plate was hardened in oil and re- 
heated afterwards. The other somewhat harder plate, 
with 0°314 per cent. carbon, was only heated to red- 
ness. These were tested with a 320 millimetre cannon in 
the same way as several hammered and rolled armour- 
plates of the same dimensions from Creusot, partly at 
right angles to the plates with pointed projectiles of 
hardened cast iron, and partly obliquely to the plates 
with projectiles cast at Terrenoire of compact Martin 
steel, and hardened. In the former case the charge of 
powder was 53 kilogs., and the speed of the eager 
370°6—371'7 metres, and in the latter the charge of 
powder was 63 kilogs., and the speed of the (3 gem 
414°8—432'2 metres per second. Neither of these two 
plates was penetrated by a shot, though cracks, of course, 
arose. Yet the unhammered and unrolled armour-plates 
of Terrenoire have stood the test better than the 
hammered and rolled plates from Creusot. Notwith- 
standing the lesser contents of carbon in the hardened 
plates, the projectiles did not penetrate so deeply into 
them as into those that were only heated to redness—318 
against 350 millimetres for the perpendicular shots, and 
204 against 234 millimetres for the oblique—while the 
former, sofar as can be judged from the drawings received, 
wereat least not worse cracked than the latter. Besidesthe 
extensive employment which ought to be expected in the 
way now pointed out for the hardening of undrawn ingot 
metal, it appears as if we might reckon on the hardening 
of hammered or rolled articles of iron beingmore generally 
used than hitherto. It is common at many works to 
subject the pieces as soon as they are finished to a 
uniform heating toa red heat, in order to remove the 
tension which unequal or partial heating and working 
often produce in articles of ingot iron, but only perhaps 
in the cases in which the content of carbon exceeds 
0'3 per cent., or in which the principal stress is laid upon 
the attainment of the greatest possible ductility, ought 
the pieces afterwards to be cooled slowly. In proportion 
as more importance is attached toa high limit of elas- 
ticity and breaking strain, it appears, on the other hand, 
desirable that the heated finished pieces ought to be 
hardened. In his paper, “ Remarks on the Manufacture 
of Steel, and the Mode of Working it,” Chernoff sets 
forth the great advantages of always hardening articles 
of ingot iron, and he there points out also how it is 
possible, merely by hardening, to remove the coarse 
crysta!line texture, and the consequent brittleness which 
distinguish iron which has been lene exposed to slight 
concussions. This alteration, as is well known, is specially 
prevalent in wagon axles, and it has accordingly given 
occasion to the precautionary measure that all wagon 
axles, even if they are tu outward appearance never so 
faultless, are rejected, or at least subjected to special 
examination, after running a certain number of miles. 
The advantage of getting these axles made again service- 
able merely by hardening is manifest, and the possibility 
of doing so appears accordingly to be deserving of 
thorough investigation. 


Two papers were next read by Mr. C. Wood, of Middles- 


brough, one on wrought iron permanent way, some of 
weak has been laid on the North-Eastern Railway, and 
the other on the application of toughened glass to per- 
manent ways of railways and tramways. The discussion 
of these papers was of short duration, and elicited nothing 
not contained in the papers. 


Wrovcut Iron PerMANENT Way, NortTH-EASTERN 
RaILWway. 


At the spring meeting of the Institute last year, the 
author read a paper upon the application of wrought 
iron and steel to permanent ways, with a description of 
a new kind of railway sleeper and clip-chair. This paper, 
with illustrations of the permanent way, will be found 
in THe Encrneer of the 5th of April, 1878. Since that 
time two miles of this system have been laid between 
Middlesbrough and Stockton, and the paper gives some 
facts relating to this piece of road. The sleepers weigh 
135 Ib. each, and the clips 10 lb. per pair ; the rails are 
72 lb. per yard ; the length of the sleeper is 8ft. 6in. by 
llin. in width. The relaying of the road with the new 
permanent way commenced at the beginning of this year, 
near to the Middlesbrough railway station. As the traffic 
could not be stopped, two rail-lengths of the old way 
were taken up and replaced by the wrought iron system, 
the time occupied being between fifteen and twenty 
minutes, thus interfering but very little with the traffic, 
which was about 150 to 160 mineral trains per twenty- 
four hours. The ballast used is coke-breeze, cinder, or 
ashes from the coke ovens or from the ironworks. This 
ballast, although the very best for material wood sleepers, is 
considered by many to be the most destructive to wrought 
iron that could well be found. So far, however, there 
does not seem to be any corrosion going on worth 
noticing. Of the two miles, about one half is upon 
sharp curves. It was supposed that the ballast would 
work out at the ends of the sleepers, and that in going 
round these curves the sleepers would shift endways. 
There is, however, no tendency whatever, either tor the 
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sleepers to shift or for the ballast to show the least si 

of having moved or worked out. The sleepers, when 
first laid down, were merely “ shovel-packed,” this being 
found quite sufficient. The ends of the sleepers bein 
open, they could, if required, be very easily ramm: 
up, but such an operation n found unneces- 
sary, and the sleepers lie upon the ballast quite as 
steadily as those of timber. There is, it is stated, 
as much elasticity in the new as in the old road. 
The sleepers were made by Messrs. Hopkins, Gilkes, and 
Co., Middlesbrough, and were rolled in bars about 60ft. 
long. The best piles —— to rolling these sleepers 
were made out of old rails. The iron for the clips was 
rolled in bars the width of the finished clip, the top roll 
being chipped in such a way as to produce the necessary 
variation in the thickness. These bars were then sheared 
off to the exact lengths required and heated, and at once 
pressed ina machine to the proper shape at one opera- 
tion. Afterwards they were passed through a machine 
having revolving cutters to square out the shoulders 
where they pass through the sleeper. The cost of labour 
in relaying this road was about 6d. per lineal yard less 
than on the old system, whilst the time occupied, as 
before mentioned, was about one-half less. The author 
exhibited a small sleeper and rails for a narrow gauge, 
agricultural, mineral, or portable railway, which could 
made for £300 per mile, and which would carry a six ton 
locomotive. He also gave an estimate of the cost of the 
4ft. 8hin. permanent way, showing a saving in prime cost 
in favour of the wrought iron system of nearly £100 per 
mile, without taking into account the value of the old 
sleepers when worn out. 


ToUGHENED GLASS FOR PERMANENT Ways. 

This paper describes the application of a black glass— 
similar to that made years ago by Mr. Adcock—from 
slags to permanent ways. Some of these glass sleepers, 
as shown in annexed sketch, are laid down upon the 
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North Metropolitan Tramways. They are in 3ft. ogi 
6in. by 4in. The ave transverse resistance of the 
sleepers, tested at Mr. Kirkaldy’s works in Southwar: 

supported at 30in., was found to be about 5 tons, an 

some gave 7} tons. Some experimental figures are given 
in the paper, but the experiments are so rough as to 
make it useless to quote them. Mr. Bucknall, the inven- 
tor of this application, proposes to make these sleepers 
out of blast furnace | under Mr. Bashley-Brittain’s 
an combined with the toughening process of Mr. 

iemens. 


This concluded the business of the meeting as far as 
concerns the reading and discussion of papers. The 
— then acknowledged the obligations of the mem- 

rs to the Mayor of Liverpool, to the local commit 
and to the proprietors of works and vessels visited, an 
a vote of thanks to these was unanimously , At 
ll5a —— free train, provided by the London and 
North-Western Railway Company, conveyed the members 
to the Crewe Works, of which they inspected as much as 
possible in the three hours devoted to it, after having 
taken luncheon provided by the company. Of this visit 
we must defer any notice until next week. 


Messrs. Fawcett, Preston, AND Company’s Works. 


Amonc other works visited by the members were those 
of Messrs. Fawcett, Preston, and Company. At these 
works much attention is og to the manufacture of sugar 
mill plant for Cuba and the West Indies, and to the lar; 
compound cotton and jute presses similar to those hem. 
under Watson’s patents, as described in THE ENGINEER 
for 18th —— 1878. Some improvements have been 
recently made by the inventor, by which it is now 
possible to make, not simply press, twenty-eight bales 
of jute per hour. Baling has been performed by the 
improved press at the rate of thirty bales per hour ; this 
was not maintained, but an engineer who has recently 
adapted the tee to a press sent out some time 
ago writes: “We did 320 bales from one press in 
114 hours’ work, or about twenty-eight bales per hour.” 
It is really 27°82 bales. This is a very turn out, 
and is, we, believe, more than has been accomplished by 
any other press in the same page Toye it is evident from 
the duration of the experiment that this quantity can be 
regularly maintained. The erecting shop with its — 
pit and “skyed” travelling crane, in and under whi 
these large presses are erected, 1s, however, just now 
almost disengaged, other 
things than new presses 
occupying the attention of 
the men of the East. Three 
sets of marine engines with 
cylinders up to 80in. are 
just commenced, and a set 
of large triple effect sugar 
vaporisers and vacuum 
pans are about to leave 
the works. The copper 
coils in ber ge rest in 
@ series 0 p rings, as 
indicated _in the annexed 
: sketch. Each clip ring is 
pivotted to the supporting bar inside the vacuum pan, 
and the alternate pipes are supported on the alternate 

By this means full freedom for the expansion and 
contraction of the coils is secured, while they are so 
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fixed as to be free from the rubbing and knocking 


tagatioer that would otherwise take place. 
lose to these works, and in the top storey of a high 
warehouse built by Mr. Bradbury, a trial was p ing 
of an 8-horse gas engine there erected by Messrs. Louis 
Simon and Son. The engine works three friction hoists, 
and during the experiment succeeded in lifting a ton at 
140ft. per minute on the three hoists, and usually lifts 
15 cwt. at 165ft. per minute. These friction hoists absorb 
a good deal of power, so that the above is good work, 
and the engine causes no vibration whatever, though on 
the top floor. 

Corr’s Topacco Factory. 


A considerable number of the members evinced 
evidence of interest in the weed, by their visit to Messrs. 
ade tobacco factory, and the printing office of the 
Tobacco Plant. Amongst the different machines to be 
seen here, was one for branding the lids of cigar boxes. 
Formerly this to be performed by hand, but it is 
now performed in a press, in which an engraved brass 
figure or raised pattern, resting in a forme, like ordinary 
type, is covered with brown om and the cigar box lid 
laid upon it, and heavily pressed on it by a descending 
platen, actuated by the lever which also moves 
the ink rollers. he machine is very simple but 
as the lids are not stamped until the boxes are filled, 
the press had to be arranged so that the box 
could be free while the opened lid is laid on to the 
pattern and pressed by the descending platen. As the 
platen ascends, a spring gives the box lid a kick, closes it, 
and pushes the box away. Few things in these works 
give the visitor a more vivid impression of the enormous 

uantity of tobacco sent away — from these works 
than an examination of the printing department. Herea 
large cylinder printing machine, and lithographic printing 
machine, and other s es are necessary to kee 
up the supply of printed wrapping papers and labels cma 
for packing the different sorts of tobacco, or tobacco in 
different forms. Many thousand reams of paper, on each 
sheet of which were printed or to be printed about 
thirty impressions for so many rolls of tobacco. The 
lithographic printing machine and apparatus is most com- 
plete, and great care is taken in printing the elaborate 
show cards, some of which are printed with twelve and 
fourteen different colours. In the box-making depart- 
ment there is no special machinery, each box being made 
as any joiner would proceed, except that one box S 
through many hands. rliss engine— Uncle oa 
of about 30-horse power quietly drives the whole works. 
A visit to the snuff-grinding mills is most painful, and 
few would desire to stay there more than a minute or 
two. The bee a ag ed in the manufacture of 
cigars and cigarettes is of the most simple kind, and in 
the factory generally there is nothing which attracts any 
special notice except the practical evidence of the enor- 
mous consumption of tobacco. 








THE COLTNESS BOILER EXPLOSION. 


Tue following official report on the Coltness boiler 
explosion was supplied by Mr. GraHaM STEVENSON 
during the inquiry by the Crown :— 

Airdrie Engine Works, Airdrie, 27th March, 1879. 
Tuomas Crark, Esq., P.F., 
Sheriff Procurator Fiscal’s Office, County-buildings, Airdrie. 

Sir,—Agreeably to your instruction, I, on the 20th inst. and 
on several su uent dates, ins various exploded steam 
boilers at H pit, near Whitburn, owned by the Coltness 
Iron Company, and made sundry inquiries into the circum- 
stances and conditions under which these boilers were last at 
work, so as to be enabled, if possible, to report the cause, or 

robable cause, of their explosion, and give you my assistance in 
etermining whether or not responsibility of any kind attached to 
the owners of, or attendants on, the boilers, in respect of the 
injury to ay and poests which followed thereon. Six 
boilers exploded out of a group of ten, which were all of one 
style of construction, viz., plain cylindrical externally-fired boilers. 
ey were of uniform dimensions, viz., 30ft. long by 5dft. 
diameter, and the exploded boilers were, along with relative 
mountings and appurtenances, shattered to innumerable frag- 
ments, and showered over an area of many acres, and levelling to 
the ground in their course the chimney stalk, stables, houses, and 
other erections connected with the pit, amongst the ruins of 
which were buried anne the parts necessary for the completion 
of my investigations, whilst other parts were shot to a consider- 
able distance into the surrounding mossy Freund, and rendered— 
for the time—quite inaccessible. At the first-named date I 
therefore contented myself with viewing the more immediately 
comeatable parts; at the same time, however, I directed 
the officers whom you ca to accompany me, to see, 
under their own eyes, the other parts, as far as possible, 
collected against my return on a subsequent day. The 
digging up of these parts for collection and inspection was 
frankly undertaken, and, I afterwards found, carefully carried 
out, by Mr. — Dewer, the gee be omer manager at * 

it, who, together wii e district engineer, Mr. Forrest, gave 
on a desired. On returning some days later I met on the 
ground, along with the ms above named, the company’s 
managing engineer, Mr. Walker, from the ironworks, who with 
much pains assisted me in comparing the newly-collected parts 
with the parts formerly seen, and described the positions, connec- 
tions, duties, and relations of the boilers before explosion, 
pew Te with the mode of managing and attending to the same. 
I verified the information, descriptions, and statements given by 
measurements and calculations, wherever that was practicable 
amid the wreck and confusion which still existed, with the hie 

so far as I could find or judge, that the boilers had all been g 
and sound, mounted in a style very common at collieries and iron- 
works throughout Scotland, and that these mountings appear to 
have been in fair order, with only slight exceptions, before the 
explosion. I find, further, that I am unable to advise you of 
any grounds for attaching blame to the owners of the boilers, or 

to those whose duty it was to attend them. 
Your obedient servant, 
GRAHAM STEVENSON. 


Nores SusMrrrep For Present aND Furure Gumance 1N 
CoNNECTION WITH Borer ExPLosions. 

The boilers at Harthill pit, before explosion, numbered ten, 
they varied in age, but were all comparatively new, one or two 
only = been very slightly a eight me Roa to supply 
steam for a pumping engine and a pair of winding engines, 
both at the eee The two remainin were used for 

es, e eight and the two 


und und ha 
seomaing, eagngrased henlog engines. The dght end tin ovo 
pipes, but were both fed by the same main-water pipe. The 





two sets of boilers could thus at any time be at different 
and in such an event, and in the event of certain derangements 
of feed valves, the higher pressed hoilers might transmit the 
whole or part of their water to the lower. This indeed is said 
to have actually taken i previous to overhauling the valves 
lately, but in any case I would remark that the arrangement of 
piping is decidedly objectionable, and should be avoided in the 
re-erection and replacing of the boilers. There is no good reason, 
however, to suppose that what might have taken place, as indi- 
cated, did take place at the time of explosion, as Forrest, under 
whose immediate charge these valves were, spoke to their being 
in perfect order, as also to all the other valves having been 
thoroughly overhauled within a few months of the explosion, and 
this was borne out by appearances. Water was supplied to all 
the boilers by an ordinary force Fy attached to the pumping 
engine, or alternatively by a donkey engine. The amount of water 
in each boiler was indicated by floats and water try cocks. Some 
of the latter were, however, broken, and others in very bad 
order, and did not seem to have been habitually used. This may 
be in some degree ex: , as the floats or self-indicating water 
gauges were of a superior kind, and more reliable than usual. 
The working pressure of the boilers is said to have been 45 lb. 
per square inch. The pressure was indicated by one steam gauge 
common to the eight joint boilers, and regulated by one safety 
valve on each of the ten boilers. It is said that the safety valves 
were the only steam gauge for the two boilers used for the under- 
ground hauling engines, but this and all other statements made to 
me you will of course oo to what extent you think necessary 
in your ee of parties. The want of a steam gauge for 
thetwo detached boilers may constitute a breach of regulations, but 
my opinion is that such want is not of very considerable moment 
to this investigation. Steam gauges, as commonly used, are no 
doubt of much convenience to firemen and engine-keepers, but the 
safety valves are the real means of checking over pressure. As 
y stated, there was only one of these to each boiler, and 
although this is an almost universal practice throughout the 
district, it is one which I think cannot be too soon discontinued. 
The bursting pressure of boilers of the dimensions given, and of 
plates gin. thick in their normal state, is 250 to 3001b. per 
— inch, but one of the boilers here was constructed of plates 
a little thinner than #in., and its bursting pretense might be 30 Ib. 
to 50 Ib. less. he mode in which the boilers were set is 
one sanctioned by very long and very general practice, 
the flame passing directly along the bottom and_ sides 
of the boiler up toa point a little below the horizontal 
centre line, where the brickwork is closed in against the boiler 
thus: O=-0770. Experience, deduced from many inspections of 
exploded boilers for the Crown, and in the way of my business, 
has led me to the conclusion that this method of setting is most 
objectionable, and accounts, if I may be allowed to gainsay some 
of the most eminent authorities, for very many explosions indeed. 
Some of the boilers were supported by wing brackets built into 
the brickwork, and some suspended from girders—by far the more 
preferable method. The plates of which the boilers were composed 
appeared to be of fair average quality, both as to ductility and 
tensile strength, but that is a matter of which I cannot speak 
positively without testing the plates, and the expense of this I 
did not feel called on to incur without your special instructions. 
This may yet be done if you think fit, but as both the tensile 
strength and ductility of plates—though not much affected by 
mere age—may be very soon deteriorated by molecular changes 
in the iron induced by irregular expansion and contraction, 
buckling, distortion, and other causes continually in action, and 
inseparable from even the fairest conditions of working, I do 
not think the mere testing of plates without also at the same 
time making elaborate inquiry into all other existing conditions 
can be of any service for judicial purposes. ‘The calamity in 
point, as already indicated, embraced multiplex and simultaneous 
explosions, aud resemble in this respect that which took place in 
High-street, Airdrie, in 1857 ; another at Mossend in 1863, con- 
cerning which I have reported to you and your predecessor, Mr. 
MacDonald. To these reports and others of mine you may refer 
with advantage in your present investigation. This explosion 
differs from these referred to only in respect of the greater num- 
ber of boilers lost and the greater extent of the destruction. 
Numerous and various theories have from time to time 
been advanced as to the causes of multiplex explosions. 
Many of the earlier theories, however, have now been wholly 
abandoned alike in accounting for ngs and single explosions; 
but whilst no one in these days ever dreams of advocating the 
mysterious generation of electricity or explosive gases, instantane- 
ous saturation of superheated steam, and so on, it is just possible 
that the other extreme is, in some instances, in danger of bein 
approached—that is to say, instead of explosions being surround 
with mystery as heretofore, their causes are now claimed by 
many to be made abundantly ye and confidently tabulated in 
columns as precise as those of the Registrar-General. It is a 
matter of congratulation that many of the old theories have been 
abandoned, and place given to more rational and legitimately 
deduced reasons ; but the refined analysis of every rent and rivet 
apparently concerned in an explosion appears to me as absurd as 
e attempt to ‘‘ understand and accurately divide a hair twixt 
south and south-west side.” From my previous reports you may 
learn that two causes only are, in my opinion, productive of the 
i of two or more boilers at one time. The one is the 
sudden failure of a main steam pipe communicating with the 
boilers by junction pipes to each of unduly large areas, and the 
other is based on the fact that the boiler which first explodes 
strikes, or, perhaps, more frequently presses on, one or more of the 
neighbouring boilers, which may, unfortunately, by the method 
of setting, decade referred to, be wedged into the same block with 
it, the blow or pressure being of sufficient violence to produce 
fracture. In regard to the case in point, whatever may have been 
the cause of the primary explosion, there is in my mind no doubt 
but that the five subsequent or secondary—though practically 
simultaneous—explosions were due to the latter-named cause, 
b the junct or branches from the main steam pipe to 
the respective boilers were of moderate and proportionate size, 
and not of such extended area as would produce instant explosion 
of one or more boilers, even although severance of that pipe had 
taken place. Besides the five boilers, whose explosions were 
effected by the primary one, a sixth, known as No. 4 boiler, had 
its broadside much deformed, evidently by the pressure or blow 
of No. 5 which was amongst those to explode, and must have very 
narrowly missed the same fate as its fellows Nos. 6, 7, 8, 9, and 10. 
As to which boiler was the first and which the last to ex- 
plode I cannot attempt to say, nor do I think it necessary to try, 
so long as I can form no opinion of the cause of explosion with 
sufficient clearness to justify me in giving expression to it in 
notes to a report on which, perhaps, the reputation and liberty of 
parties Sn some extent, depend. The blow or pressure of 
one exploding boiler upon another, under circumstances like 
those under consideration, would certainly be minimised, were 
boilers set side by side in one group—not jammed immovably 
inst each other at their horizontal diameters by the closing in 
of brickwork hard between them, and as generally prevails. All 
such boilers should, I think, be clear of the brickwork by 8in. or 
10in., not only at that part, but all round the top, or, in other 
words, they should hang in the furnace like ‘‘a pot in the ingle.” 
This mode of boiler-setting is thoroughly well proved, and its 
benefits and safety are universally recognised by all who have 
given it a fair trial, and such trials by some users have extended 
over a period of fifteen years. On inspecting a boiler lately which 
had been set in this way, after twelve years’ use, I found the 
plates as fresh, clean, and free from corrosion on their outer 
surface as when new, and I have no hesitation in thinking that 
their ductile and tensile qualities will, if tried, be found to 
have deteriorated less than boilers half their age under the 
usual closed and pressed-up condition, with their upper sides 
at the mercy of the weather, or concealed and inaccessible undey 
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acoating of brickwork or some of the so-called non-conducting 
mixtures. My object at eee in referring at length to this 
matter is to point out that had the boilers at Harthill been set on 
the open plan, the great probabilities are there would have been only 
one in place of six boilers lost to the company, and possibly no life or 
limb sacrificed. It is, no doubt, quite possible that one boiler may 
strike another so as to produce its vapieaions although not wedged 
against it as described. There is in fact one noted instance on 
record in which this actually took place. One swallow does not 
bring a summer, however, nor does one instance make a rule. 
Many opinions, I know, have been formed concerning this explo- 
sion with more or less consideration and reflection, some, as is 
usual, with no better reasons than that furnished by village gossip, 
or the dictates of preconceived notions. There have, however, in 
my hearing been Fates and discussed many explanations which, 
although pessibly applicable in some instances, have, in my opinion, 
no bearing whatever here. One favourite theory is that a wey 
cleaned boiler—viz. No. 10—had been put in communication wit 
the others, and fired up without being supplied with water, and 
that on the introduction of water to the heated plates, an acces- 
sion of steam was evolved sufficient to overpower the safety 
valves, and so produce the boilers’ explosion. In regard to this, 
I would suggest that, whilst red-hot plates may in certain cireum- 
stances be much contorted and weakened—of which, however, 
there is no evidence here—by the introduction of water on them, 
it is not possible in any circumstances to generate steam so 
rapidly as to overpower the safety valve, or that the pressure can 
be augmented more than a few pounds per square inch beyond 
that at which the valves are loaded to. ut further in regard to 
the theory of deficiency of water, the violence in the case of 
each explosion appears to me to have been much too great to 
admit of such a speculation, as it is unquestionably the water and 
not the steam that is the great devastating medium in boiler 
explosions. There were doubtless parts of plates that presented a 
clean and newly heated appearance, but the same is always 
observable in newly torn or twisted plates. Such appearances, 
however, as a rule, are quite illusory, and should, I think, go for 
nothing, except in so far as they may at times add one link to a 
chain of circumstances pointing to the condition of over heating. 
There is another theory afloat to the effect that No. 10 boiler 
had its steam outlet and its communication to the safety valves 
plugged to prevent the leakage of steam or water through its 
junction valve while the boiler was being cleaned, but judging 
from my inquiries there is no foundation for the speculation 
beyond the fact that on one or two occasions a plug had been 
used six or eight months ago in Nos. 5 and 8 boilers, for the pro- 
tection of the cleaners, but this, it is said, has never been requi 
since the valves were overhauled, and no plug is known to have 
been used at any time in No. 10, the boiler cleaned immediately 
aap to the explosion. Much has been said and written of 
ate in regard to statutory and compulsory inspection of boilers 
with the object of obviating explosions, and this view finds many 
advocates ; but statutory registration, superintended by skilled 
registrars, whilst involving much fewer hardships and incon- 
veniences to users, would be more easily carried into operation, 
and might be found quite as beneficial, in respect that the great 
majority of users would, I venture to think, in their own interest 
readily avail themselves of the intelligent and reliable suggestions 
to secure safety which such officials would be in a position to 
render; whilst the penurious, careless, and unscrupulous minority 
would be deterred from their dangerous practices—embracing in 
some instances even the rescuing from the scrap iron yards of 
boilers abandoned by more careful users—by the knowledge that 
the registry of their history might be used in adding evidence 
— them on a judicial trial resulting from explosions brought 
about by recklessness, whilst the registration of dimensions, 
qualities of plates, styles of mounting, mode of setting, covering, 
firing, feeding, working pressure, dates of cleaning and inspec- 
tion, are matters which could scarcely involve hardships to any 
users. Even as things are at present, the number of boiler explo- 
sions would be greatly redu were users to place their boilers 
under the inspection of boiler insurers who have necessarily very 
extended means of acquaintance with the elements involving risk, 
and who in their own interest will furnish periodical records of 
their state, giving warnings of great value—especially to the un- 
skilled users—of existing dangers of which no thought might 
otherwise be taken. I practice as I preach, having insurers’ in- 
spection over all the boilers with which I have to do, and I have 
found their conditions and instructions very easy to comply with, 
which in fact—without compulsion—they must be, as otherwise 
**the grist would be driven past their mills.” 
GRAHAM STEVENSON, 
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Barr¥’s Process.—It may interest our readers to know that 
Barff’s process of protecting iron from corrosion is now in practical 
commercial operation. The process is being applied by the Rust- 
less and General Iron Company, 97, Cannon-street, London. 


CLEVELAND Iron Miyes.—The change in the position of the 
iron trade of the North of England is favourably affecting the 
iron mining industry in inner Cleveland. Five blast furnaces 
have been put into blast, and three others are intended to be re- 
started. This is reducing the large stocks of ironstone at some 
of the iron mines, and is giving fuller work to some of the miners. 
It is easily conjectured what a low estate the Cleveland iron 
mining industry had fallen to about the middle of the present 
year when it is stated that one-half the mines were closed, and 
that the number of members of the miners’ union had fallen to 
about 3000. The average daily wage of the miner, which was 
above 7s. five years ago, has declined to about 4s. day, and 
the time wrought is very limited—the average having robably 
been less than four days per week. At three of the chief 1 mines— 
Upleatham, Eston, and Skelton—there is now an increase in the 
time worked, and at some of those a little further from the 
smelting centre there is an improvement, whilst at the detached 
mines in the Eskdale Valley there is greater activity. The 
number of miners in the Cleveland iron district was, according 
to the latest official account, about 6790; and though the number 
has been reduced by emigration this year—about 500 miners 
having left the district for other countries—yet the smallness of 
the number of the miners of the union—about one-half of the 
— ene how greatly the earnings of the men have been 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘“ the opinions of our 
correspondents. 


SCREW PROPULSION. 

Sr1r,—I do not doubt but that many of your readers who ma 
condescend to peruse my letter on the subject of screw propul- 
sion, published in your issue of the 19th inst., will hastily assume 
that my theory of the law governing the diameter of screw pro- 
pellers is b: on false premises, on the ground that the diameter 
of that cylinder whose cubic contents will, in heavy vessels, 
equilibriate the load displacement, would be much greater than 

ractice has taught us is sufficient to efficiently propel the vessel. 

‘he assumption, however, will be gratuitous, for my rule is not 
that of equal weights, but of equilibriating weights ; and one of 
the greatest anomalies of screw propulsion is to be found in the 
fact that, up to a certain load displacement, the weight of water 
passed by the screw has to exceed the weight displaced by the 
vessel, while, beyond that, weight for weight has to be employed 
until a certain draught of water having been reached, the weight 
of water it is necessary for the screw to pass, in proportion to the 
load displacement of the vessel, decreases in proportion to the 
tote 5 diameter it is possible to.utilise. This is simply due to 
the fact that the deeper we go down the greater is the pressure ; 
or, as is commonly asserted, the more solid does the water become. 
At such times the blades of the propeller actually pass a heavier 
weight per cubic foot of water than 64°11 Ib. during the whole of 
their lower half convolution or turn, and this excess of pressure 


propelled his barge in 1815, by means of cased in worms or 
spirals, this mode of propulsion » ee to have been tried even 
in such remote regions as China, ut no satisfactory results were 
ever attained until the accident which occurred to Captain Francis 
Petit Smith’s screw at Hendon enabled Captain Carpenter, R.N, 

to devise what is now called the ordinary true or letter X 
screw, being two segments of the Archimedian screw thread, whose 
length equalled one-sixth the diameter. This screw} was first 
fitted to sailing vessels, a hole being cut in the dead-wood of the 
run to receive it, the diameter of the screw being dependent on 
the size of the hole thus cut. Since then, naval architects have, 
to a great extent, continued to design steumers on the lines 
of sailing vessels, and the screw aperture has been cut to the best 
advantage without interfering with these lines. The result hag 
been that in some instances screws of too large a diameter in 
proportion to the displacement and power have been fitted. In 
such cases cutting off the leading and trailing corners reduced 
the leverage, and eased the engines just in the same manner that 
removing the alternate blades of the first set of four-bladed 
screws ye to the Iris eased her engines and increased her 
speed, ut in such cases the vibration is excessive. In other 
cases the screw post could only receive a propeller of such small 
diameter in comparison to the weight to be moved, that increased 
pitch and surface area had to be applied to hold the engines to 
their work, and prevent their racing away. The result was that 
a great number of inventors turned their attention to improving 
the form of the screw propeller, each improver patenting a diffe. 
rent shaped slice taken from the Archimedian screw thread. That 
each new form thus adopted should be able in time to claim a 
decided superiority over this or that rival form is, therefore, not 





has, in consequence, to be allowed for, thereby red g the 
diameter from that given by a cylinder whose cubic contents, 
taken at 64°111b. to the cubic foot, would equal in weight, per 
ship’s length, the load displacement of the vessel. : 

‘o illustrate my meaning, allow me to use the following 
diagram :—The screw therein represen is, we will assume, 
10ft. in diameter. Each of the squares around it is meant to 
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represent a cubic foot. Hence, starting from the zero or water 
line, we find the first cubic foot weighing 64°11lb. Had we to 
lift two oubic feet, the one superposed to the other, we should 
find a dezd pull on our muscles of 128°221b. Did we attempt to 
lift six of these superposed cubic feet of water, the weight would 

384°66 lb., and so on, the weight increasing with every lineal 
foot we descend. We will now suppose we are looking from 
astern of the vessel at a screw at rest, and in a vertical position. 
As soon as it commences to revolve, the upper blade, while pass- 
ing out of the quadrant ab, is gradually cutting its way into 
water becoming more and more solid, while the lower blade, at 
the same time, commences to encounter diminished resistance in 
proportion as it nears the surface. The quadrant ab is the one 
of least pressure or resistance; the quadrant ca that of decreasing, 
and the quadrant bd that of increasing pressure; while the 
quadrant ¢ dis the one in which the blades encounter the most 
steady or constant resistance. Now, a man standing in the stern 
of a skiff can slew her stern round to starboard by simply 
striking the water with his scull from starboard to port, and vice 
versd. So with the screw propeller. The blade descending 
through the quadrant bd is encountering increasing resistance 
until its centre line passes cz, while the ascending blade has been 
encountering a decreasing resistance. Consequently, just in pro- 
portion as the periphery pitch is coarse, so will the screw slew 
the stern of the vessel to starboard when going ahead, and to 
port when going astern, with right-handed screws, and vice versd 
with left-handed propellers ; and this action will be intensified or 
minimised according to the form and shape of blade in use. The 
worst or most pronounced slewing obtains when blades having a 
perfectly flat or “‘swept-up” driving surface, with square tips, or 
oval points, are used. Blades shaped as in the diagram, whose 
leading and trailing edges are cycloidal curves, terminating in 
points to form a broad periphery, counteract the tendency of the 
screw in general use to slew the vessel’s stern, even when going 
astern, and enable the vessel to be steered astern with as muc' 
ease and certainty as when steaming ahead, provided, of course, 
that she is not flying light forward while well immersed aft, in 
which trim nothing but a rudder in the bows would keep 
a vessel from paying off before the wind. She might as 
well try to steer a straight course astern with her head sails 
set, and sheets hauled over to windward, as endeavour to 
execute such a manceuvre when a cross wind is blowing, should 
she not be well trimmed, I also find that wherever it is possible 
to use the shape of blade shown in the diagram, be the screw 
two, three, or four-bladed, the vibration previously felt with the 
screw taken off is reduced to a minimum. is description of 
screw blade is mostly adapted for vessels of heavy load displace- 
ments, or for craft whose faulty construction prevents a screw of 
proper diameter being fitted in the screw aperture. I have also 
found it efficient in vessels having great displacement on a shallow 
draught. But whatever the form in orthographic projection the 
blade may be made to assume, I adhere to the ‘‘ curve of sines” 
in all my longitudinal sections, except at the periphery, so as to 
secure the same action astern as ahead. The form of the blade 
must at all times depend on the pitch and surface area necessary 
to secure proper efficiency, and these depend mostly on the power 
applied to propel the vessel through the water. It can readily be 
understood that the form of screw that would be most admirably 
adapted to a tug or heavy cargo boat would never suit a fast 
ocean mail steamer. Regarding tugs, the screws should be 
designed, not for the displacement of the tug, but to 7 
column of water which, per tug’s length, will equilibriate both 
the towing and the towed weights or displacements ; and the 

wer applied should, of course, be in fre rtion to the labour to 
be performed by the tug. I merely allude to this subject, as I 
remember seeing a notice of a prize being offered some time ago 
for the design * | a tug to tow four barges, loaded, at a speed of 
four knots an hour against a four knot current. In this case twin 
screws would answer best, for the weight of water they would 
jointly throw would be more in proportion to the weight to be 
moved, especially as light draught would be essential in a river 
tug, and handiness imperative.- In men-of-war, too, twin are 
preferable to single screws ; but in cargo boats and mail steamers 
the single screw will always hold its own, as it economises space, 
and these vessels can be designed to secure the maximum efficiency 
at the minimum consumption possible. 

The history of the gradual rise and development of the seience 
of screw ulsion is full of interest to the student of physical 
science, for it proves how that, by carefully wie I nature, 
apparent mysteries can easily be solved. Long before Trevithick 





to be wondered at, since nearly every ship in existence had a pro- 
peller of incorrect dimensions in proportion to her displacement 
tonnage, and a very slight alteration in these dimensions, an 
alteration hitupon purely by chance, would materially alter results, 
Blades have been bent backwards and forwards; have been per- 
forated, corrugated, interlocked, and made to assume a thousand 
forms, and for each superiority has been claimed over others. But 
the cause of the apparent success can easily be explained when 
the attendant circumstances are known. ‘Thus, for example, in 
a vessel whose engines make too many revolutions in proportion to 
the speed of the vessel, and where a greater diameter of screw, 
owing to the dimensions of the screw post, is impossible, bending 
the blades backwards or forwards, while retaining the same 
diameter, elongates the blades, enables more particles of water to 
be acted upon in the same space of time, and increases the 
leverage, thereby steadying down the engines, without even add- 
ing to the pitch of the screw, which at such times can be resorted 
to with advantage. In this manner, volumes might be written 
concerning the various phenomena of screw propulsion, but 
neither your space nor my time will admit of my so doing. I 
desire simply to refer to one phenomenon, known as ‘‘honey- 
combing,” so as to elicit the opinion of your professional readers 
regarding the theory I have formed thereon. 

Much has already been written regarding the corrosion which 
sets in on the back of the blades of all screw propellers in general 
use in ocean-going steamers, but I have never yet seen this pheno- 
menon satisfactorily explained. This ‘‘honeycombing” is in- 
variably found in rear of the leading corner of the blade, and, at 
times, slightly developed on the edge of the driving surface. 
Now it appears to me that this “ pitting” is entirely due to the 
chemical and physical effects arising from the fact that blades 
with narrow peripheries lose their grip upon the water as soon as 
the piston speed exceeds a given number of revolutions. At such 
times the blades have appeared to me to thrust the water bodily 
before them while traversing the quadrant of least resistance, 
the displaced water being thrown up to form the stern wave or 
dome, which obtains in all modern screw steamers. At such times 
the blades y = to have scooped out a hollow or void beneath the 
superposed dome of water, and to be working in a partial 
vacuum, partial only because the weight of the pel dome 
of water continually breaks through the arched roof below, and 
fon broken masses of water in front of the advancing, and on 
to the back of the receding blade, which is leaving the vertical to 
assume the horizontal position in the course of its descending 
stroke. This blade leaves a vacuum behind as it pushes the 
water before it ; and the broken water from above, rushing into 
the void, must necessarily fall or drip, with some weight or torce, 
upon the back of this blade at that spot where the vacuum is 
most pronounced, or behind the leading corner; and it is this 
constant drip or stroke of the falling water which, in my opinion, 
honeycombs the back of our blades. Where much reversing is 
done, the front or driving surface would also become honey- 
combed ; but as backing is less frequently resorted to than 
steaming ahead, the corrosion would in no case be so pronounced 
on the driving side as on the back of the blade. A constant drip 
of water will perforate a stone, why not the blade of a screw 
propeller ? 

‘Lhe only remedy is to so form your blades that they shall never 
lose their hold upon the water. At all times, and at all piston 
speeds, steadily advancing in spiral motion through the water. 
And when the screw propeller does advance in this manner, 
unless its weight and length are not properly proportioned, there 
will be no vibration experienced. 

Rost. H. Armit, Lieut. R.N, 

13, Clifford’s-inn, London, September, 1879. 


Sir,—The interesting diagram of Messrs. Yarrow’s experiments 
published by you will be welcomed by engineers as correcting or 
verifying opinions now accepted as true, for want of more definite 
information than that already at command. In a paper recently 
read at the Institution of Engineers, Scotland, by Mr. Howden, 
he showed the great necessity of using thin blades, but attributed 
their efficiency to the reduced section required to be driven 
through the water at a high velocity. In Messrs. Yarrow’s 
experiments, diagram No. 1 shows a loss of 25 per cent. horse- 
power in using the thick blade. I believe Mr. Yarrow’s engines 
make nearly 500 revolutions per minute, and as this propeller is 
5ft. Gin. in diameter, I think it is not unlikely that a great pro- 
portion of the power was lost in the way Mr. Howden indicates, 
the tips of the blades making about seventy knotsan hour. This 
shows us how important the truth and smoothness or even polish 
of the blade is. Of course, engineers will now go in for reducing 
the thickness of their blades, probably to insure safety, adoptin 
forged steel. But who is to solve the question of proportion o 
diameter, pitch, and area? How are we to tell when a propeller 
fails, whether it is the diameter, pitch, or area that is to blame? 
Lieut. Armit’s method of ascertaining the ‘‘ proportionality ” of 
the propeller to its work is novel. 1t seems that the diameter 
is the only important matter, and that the pitch and area may be 
what we will; he seems to consider it necessary that the propeller 
should do the same labour as the ship, that is, that it should dis- 
place or propel aft, n going the length of the vessel, a quantity 
equal to the vessel’s displacement; but I always thought that 
the propeller projected aft only that quantity due to slip, 
which would be much less than he assigns to it. 

Messrs. Yarrow show us that two propellers of extreme 
dimensions may do the same work with the same power, one bein 
5ft. Gin. diameter, and the other 3ft. 6in. diameter, but we coul 
not come to this conclusion with Lieut. Armit’s rule. 

As there is certainly a definite amount of area required for a 
certain speed, I should think that the proper starting point, then 
ce rtion the pitch to the requirements of the engines, or rather 

ilers, and keep the diameter as small as is then possible. The 
only method of ascertaining the true ratio of increase of power to 
speed would be by using a continuously increasing area in the 
progressive trials. From some data beside me, I find that with 
a fine pitch and consequently narrow blade the slip increases 
with the speed, but that with a coarse pitch and broader blade 
it remains nearly constant. not point to the fact 
that slip takes place ina jongitudinal direction in the former 
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adially as the blade gets coarser in the latter? Experi- 

ome, and the Mew of finding the pressure of the water at the 

yeriphery, and forward and aft of the blade, would be of some 

Lain in elucidating the true behaviour of the water entering and 
ing the propeller. >) Be 

loeyepeomber 28rd. 





MARINE GOVERNO , 


S1rx,—Would the following plan answer tor a marine governor? 
The whole mechanism of a screw steamer centres in so many tons 
of pressure being put on the thrust block, the purchase for this 

wressure being got outcide the ship, the regular nature of which 
tilows the engine to race. Wherever the water leaves the screw 
blades the thrust ceases or is greatly reduced. ‘This is what should 
regulate the force applied to turn the shaft. ‘To put it thus so many 
tons thrust is oy ired to force a given vessel through the water 
ata certain speed. So long as this is maintained the steam pose 
freely into the engine ; whenever it ceases, which is instantly felt 
on the thrust block, by reason of the rigid connection of the 
shafting with the screw, the steam should be throttled to suit the 
oe pressure on the block, How to accomplish this is the 
question to be considered. It appears to me it can be done 
although it is out of my way to attempt it, but I submit it would 
be a most natural governor what I suggest. A. B. 
Oct. Ist. 





THE ENGINES OF THE ORIENT. 


Sin,—Referring to your article No.1 on ‘The Steamship 
Orient ” in your issue of Sept. 26th, allow me to correct an_ error 
into which you have fallen. You say,‘ The engines of the Orient 
are of the three-cylinder type, and were designed by Mr. A, C. 
Kirk, late manager to Messrs. Elder and Co., and now with 
Messrs. Napier.” ‘The order for the Orient was given to Messrs. 
Elder after I had left, and I had nothing to do with either their 
design or their construction. At the same time, what you say as 
to the engines of the Liguria is quite correct. Not only did I 
design these engines—the first three-cylinder engines in the fleet 
of the Pacific Company, and so far as I know the first invented 
engines of their kind—but I selected this design after carefully 
weighing its merits against those of the four-cylinder type then 
doing 8 slendid work in the ships of the White Star fleet, and the 
two-cylinder type in use in the previous steamers of the Pacific 
Company. 

You i also quite correct in saying that I designed the three- 
cylinder engines of Zealandia and Australia, and of H.M.S. 
Inflexible, and I may add that the engines of the Orient are of the 
same type as those of the Liguria and Zealandia, and the 
arrangement of boilers similar to that of the Liguria. I cannot, 
however, accept your comparison of the length occupied by the 
three different types of engine. In the Iberia the three cylinders 
are placed close together, and the valves at the backs are worked 
by weigh shafts or levers, and the length is simply the sum of 
the diameters of the cylinder covers. In the other two types, at 
least in all the cases I have seen, the valves are placed at the 
sides of the cylinders above the shaft, and the two valves with 
their casings, &c., have to be added to the sum of the diameters 
of the cylinder covers. 

If all these types of engines are well designed, the length occu- 
pied by them ought to be practically the same, While the points 
that weighed chiefly with me in favour of the three-cylinder 
design, as against the four cylinders, were convenience of over- 
haul, of replacing, say, a broken low-pressure piston, and ease of 
starting with one engine disabled, I did not entirely overlook 
what Mr. Macfarlane Gray had pointed out some time before, 
that a very sensible economy in the application of the power to 

sropelling the ship would be got if it were more uniform, and 
i expected from this cause to find a slight advantage in the three- 
cylinder engine. 

Unfortunately, there are not any experiments sufficient to 
settle this point, but I think a rough comparison of the perform- 
ances of the Liguria with those of her predecessors gives a strong 
presumption in its favour, 

Roughly speaking, the Liguria carries 1000 tons more cargo 
than her predecessors at the same speed, and same total coal con- 
sumption. Although a good deal of this is certainly due to the 
greater size of the ship, and some other points, I fail to account 
for it all in this way, and I am compelled to think that the three- 
cylinder engine is a somewhat more efficient propeller than a two- 
cylinder engine. A, C, Kirk. 

Lancefield House, Glasgow, October 2nd. 








Accorp1nG to “ Poore’s American Railway Manual for 1879 
there have been constructed in the United States since the great 
crash in 1873, and within a period of five years, 11,563 miles of 
railroad. In the same time the increase of population in the 
country has equalled fully 7,000,000. The greater part of this 
increase has been in the extreme Western and in the mining 
states and territories. The gross earnings of all the roads whose 
operations have been reported have equalled 490,103,361 dols. 
against 472,909,272 dols, for 1877, 497,257,959 dols. for 1876, and 
503,065,505 dols. for 1875. 


Guy's Hosprra, ConversazionE.—On Wednesday evening, 
the Ist inst., the annual conversazione at Guy’s Hospital too 
place, and was very numerously attended. ‘The medals and 
prizes for the year, the prizes including two of £130 each, one 
given for science and the other for classics, were distributed at 
10 p.m, by the treasurer, Mr. Lushington, aided by the dean of 
the hospital and other gentlemen. ‘The rooms contained a most 
interesting display of scientific instruments, The Edison loud- 
speaking telephone, modified to suit commercial purposes, was 
exhibited by the Edison Telephone Company. The wire com- 
municated with the electrical apparatus room, about 150 yards 
off, the instrument reproduced whistling and singing audibly 
enough, bat as regards ordinary speech, its voice did not rise 
beyond a hoarse stridulous and indistinct whisper, in no wa 
deserving the title ‘loud speaking.” Messrs. Powell and Son’s 
Empire printing machine, driven by a Bisschop’s gas engine, 
was at work striking off programmes. Zuccato’s patent 
trypograph, relief stamping, &c., were shown by Messrs, Ash. 
Ina room close by dissolving views were shown by the oxyhy- 
drogen light, by Messrs. T. How and Son, of Farringdon-street, 
these included some admirable Indian and Afghan pictures, and 
selections from a beautifully executed set of hotogra hic trans- 
parencies prepared to illustrate a course of Gilchrist lectures on 
physiology, delivered by Dr. Richardson some time since. The 
antern lends itself so readily to this kind of work, that it is 
matter for some surprise that it has not been adopted by our 
engineering societies for illustrating papers. In the rooms up- 
stairs was shown a very remarkable display of microscopes, 
poaseening every modern improvement by Browning, Crouch, 
stanley, Beck, Baker, Ross, and Horne and Thornthwaite. 
Casella’s spirometer, water testing tubes, Dine’s sensitive hygro- 
meter, marine clinometer, Crooke’s radiometer and otheoscope, 
hydraulic press, Shafer’s warm s for the microscope, were 
exhibited by Mr. Casella. Dr. Braxton Hicks exhibited a 
ne collection of Berlin cast iron ornaments made between 1812 
and 1820, It is generally known that in Berlin the art of making 
small castings was at one time carried to perfection, but those 
who have not seen the work can form no idea of the beauty and 
lightness of theearrings, bracelets, and chains, shown by Dr. Hicks. 

e works resemble Maltese filagree more than anything else, and 
one is lost in wonder at the skill with which such intricate moulds 
have been prepared, and amazement at the fluidity of iron which 
finds its way into the finest capillarities of the mould. Messrs. 
Copeland and Messrs, Doulton exhibited some beautiful oe 
mens of pottery. Taken as a whole we have seldom attended a 
conversasione which was at once so in’ and so successful, 





THE PICTON READING-ROOM, LIVERPOOL 


WE now resume our account of the Picton Reading-room 
commenced in our last impression, Fronting the eastern end 
of St. George’s Hall, and divided from it by the roadway, 
formerly ed Shaw’s Brow, but now known as William 
Brown-street, there stands a group of three public buildings 
of a highly useful as well as of a very ornamental character; 
their architectural style is Grecian, in keeping with the 
magnificent St. George's Hall opposite. 

The northernmost of the three buildings is a large museum 
and free library, the gift now some — ago of Sir William 
Brown, a merchant of the town; the most southern site is 
occupied by the Walker Art Gallery, opened two years ago by 
the donor, Sir A. B, Walker, then Mayor of Liverpool, and 
where, in addition to the fine collection of paintings belonging 
to the town, there takes place annually the autumn exhibition 
of paintings. Upon the wedge-shaped piece of ground between 
the two buildings the Corporation decided to erect an 
additional reading-room, circular in form, and 100ft. diameter 
inside, The design and construction of this building was 
entrusted to Mr. Cornelius Sherlock, F.R.I.B.A., under whose 
designs the Walker Art Gallery was being carried out, and since 
successfully completed. The Picton Reading-room is a two- 
storied building. The reading-room itself is raised some 12ft. 
or so above the street, and is approached by steps both from 
the main entrance facing the street and from the side entrances 
next the Brown Museum and the Walker Art Gallery respec- 
tively. The height of the room from the floor to the springing 
of the dome is 32ft., while the rise of the dome adds another 
24ft. in the centre. One large circular opening, 24ft. in 
diameter, occupies the centre of this dome, and is the sole 
means of admitting light into the room. The rest of the 
exterior covering of the dome is of zinc (Vieille Montagne) laid 
on boarding. On the side facing the street an exterior 
colonnade connected with the building runs round it, and 
presents a pleasing appearance. The treatment of the columns 
is Corinthian; the stone used in the face of the building is of 
Cefn and also Wootton red sandstone. 

The Iron Framework of the Dome.—This consists of six- 
teen arched ribs of lattice construction. The lower end of 
each rests upon the outer wall, while the upper ends of all 
the ribs are made to fit within the depth of a circular solid 

late girder, which forms the limit of the central skylight. 
The arched ribs at their lower ends are 5ft. Gin. deep, while 
at their upper extremities the depth is reduced to 2ft. 6in., 
which coincides with that of the circular supporting girder. 
The rise of the ribs is 24ft., a similar dimension to that of 
the diameter of the circular supporting girder. A flat plate 
12in, wide connects upon the outer wall the ends of each pair 
of ribs, while about midway up the ribs another connecting 
ring of rolled joists makes the circuit of the dome. Inter- 
mediate between each pair of arched ribs a curved rolled 
joist extends from the wall till it meets the ring just spoken 
of. Other flat bars connect diagonally the top and the 
bottom of each pair of ribs, and serve as ties and stiffeners 
to the whole. The roof was executed by Messrs. Bergheim 
and Co., of London, under the direction and to suit the 
requirements of the architect. The lower room beneath the 
reading-room was originally intended as a store room. Its 
height was to be 14ft., but this idea was afterwards aban- 
doned, in favour of an aquarium, for which the basement was 
prepared. However, it was considered that a lecture-hall of 
some size was even more wanted. For this purpose it has 
been at present constructed, with a well in the centre, and 
a tier of seats rising from it to the outside, which remains at 
the originally intended level of 14ft. below the floor. All 
below this latter depth has been excavated out of the 
yellow sandstone rock. This last form of room would have 
rendered the ordinary method of column support and wooden 
beam arrangement of carrying the floor of the upper room 
both costly and inconvenient. The arched form, though 
hardly possible in masonry or brickwork, seemed to the 
architect the one most suited to the requirements of the case. 
He therefore invited Mr. James N. Shoolbred, Mem. Inst. 
C.E., to co-operate with him in carrying out a suitable design 
in wrought iron. A general sectional view of the structure 
was given in our last impression, and on page 254 will be 
found illustrations of the floor girders, including a half plan 
of the floor and half plan of the roof shown on one figure, and 
details referred to in the following particulars of the structure 
as completed :— 

Floor between Upper and Lower Rooms.—The framework 
supporting the floor is a structure of wrought iron, consisting 
of eight half-arches of open construction springing from and 
abutting against the inner side of the circular wall of the 
building, and all meeting together in the centre of the room, 
where they are keyed together with a cast iron boss or centre 
piece. The whole are so arranged as to form four entire 
arches, elliptical in shape, crossing each other at the centre, 
and dividing the room, in plan, into eight equal segments. 
A horizontal member over each arched roof, and connected to 
it by struts both vertical and inclined, serves as a bearer for 
the tloor. These arches have a total depth at the haunch, 
next the walls, of 14ft., which at the crown is reduced to 
lft. 6in. A set of cross girders C, and also another D, con- 
nect the upper members of the arched ribs, each set forming 
a complete ring concentric with the outer wall. They 
serve to subdivide the segment of floor space left between the 
arched ribs ; while the intermediate girders A, placed radially 
from the outer wall towards the centre of the room, as well 
as those between the two rings of cross girders, marked B, 
are intended still further to divide up the enlarged space in 
the outer zones. The whole of these cross and intermediate 
girders coincide in depth with that of the upper or horizontal 
member of the arched ribs. The amounts of ironwork em- 
ployed in this construction are, wrought iron, 85 tons 3 ewt.; 
cast iron—in central key and in bed-plates—1l ton. The con- 
tract was undertaken, at the end of April, 1878, by Messrs. 
Bergheim and Co., who had previously constructed the iron- 
ee of the roof; and the entire of the ironwork was fixed 
in position and executed in a most satisfactory manner, and 
without any accident of any kind. With the exception of a 
pair of sheer legs to raise the ribs, &c., into position, the entire 
scaffolding used during the construction was a central prop. 
When this was removed, a permanent set of ;4;in. took place at 
the central crown. A short time afterwards a dead-weight 
test took place, 28 tons of bricks being stacked upon the 
centre of the floor within a radius of 15ft. The maximum 
deflection which then occurred was jin. On the top surface 
of the ironwork wooden joints Yin. by 3in. are placed in circles, 
concentric with and extending from the centre of the room. 
The flooring boards, 1jin. of pitched pine, are laid radially 
towards the centre of the room. The floor has been designed 
to carry a distributed live load of 450 tons (over 1201b. per 
square foot), without exceeding the Board of Trade limit of 
working strain of 5 tons per square inch, If, however, instead 


of considering each arch separately, the domed form of the 
structure, with the assistance which one rib affords to another, 
be taken into consideration, as well as the confining nature of 
the surrounding wall, it may be fairly assumed that the limit of 
fair resistance of the framework will far exceed the above 


figure. - 

The following attendances at public buildings in Liverpool 
are interesting, as showing how well these are appreciated as 
compared with some of the similar institutions in the south, 

Brown Museum. Walker Art Gallery, (1st year.) 
Persons. Persons. 
On ordinary days.. 1,000to 8,000] Daily average.. .. 1,000to 2,500 
On Easter Monday, Easter Monday .. 8,000 
Whit Monday, &c. 12,000 to 16,000| Maximum attend- 
On day of Prince of ance at one time 
Wales’ marriage... 21,000 (during third even- 
ing exhibition) 2,000 

In the old Free Library in the Brown Museum the maxi- 
mum number in the reading-room at one time is from 300 to 
450, the average daily attendance being two to two and a- 
quarter times this, and the maximum attendance is between 
7.30 p.m, and 9.30 p.m. The room is open from 10 a.m. to 
10 p.m. on week days, except on Friday, when it closes at 
6p.m. The average daily circulation of booksis from 16,000 
to 20,000 volumes, and it is remarkable that the maximum 
daily circulation occurred during the engineers’ strike, when 
23,600 volumes were in circulation. f 








100-TON BREECH-LOADING GUNS. 

Aw order for four 100-ton guns has been given to Sir W. 
Armstrong and Co. by the Italian Government. These guns 
ditfer from the guns of the same weight already made by the 
firm in that they will be breech-loaders. They will be the 
largest breech-loading guns ever constructed. For obvious 
reasons the Italian Government does not wish minute details 
of the constructive peculiarities of these guns to be made 
public. The engravings, page 255, will, however, convey an 
excellent idea of the system of construction adopted, which 
was patented in December, 1878, by Mr. G. W. Rendel. 

It will be seen that the great weight of the masses to be 
moved has rendered it necessary to call in the aid of hydraulic 
power. The breech screw, which is made on the interrupted 
or French system, is carried, when withdrawn, on a little 
carriage which is drawn by water pressure out of the way. 
The gun can be loaded from the muzzle if need be, and by 
the same apparatus. 

The breech-loading gear is shown by Figs. 1, 2, 3, 4,5, and 6; 
I is the breech screw, with its lever attached; K is a 
press, by means of which the breech screw I is withdrawn on 
to the table L; the press operates by means of a claw M at 
the head of the piston rod, best seen in Fig. 1. When the 
breech screw has been turned by hand ready for removal 
from the gun a projecting tongue Q upon its outer edge 
engages with the claw M, and the press K being then made to 
operate, the screw is withdrawn and landed on to the table L. 
The table L is upon asaddle N, which by means of a press K* 
can be caused to traverse along guides. By this means the 
breech screw is moved away, and at the same time the loading 
tube O is brought into position, the saddle coming to rest 
. against a stop P. In this position the loading tube O is ina 
line with the bore, and its tongue Q* has engaged with the 
claw M. The groove R' in the saddle has also come opposite 
the press K, and the press being made to operate, its piston 
rod acts to force the loading tube home into the breech of the 
gun to cover the screw thread in the breech ; a stop guards 
the entrance to the groove R in the saddle, and until it 
is displaced the breech screw cannot be turned sufiiciently far 
round to free it from the gun, the tongue Q coming against the 
stop. When the piston rod of the press K advances, it 
pushes the stop in front of it, thus taking it out of the way, 
and its place is taken by the notch in the claw M, which the 
tongue Q is able freely to enter. The stop is carried upon a 
stem, which is received into a hole or socket in the saddle N, 
and there is a spring which holds the stop in position until it 
is displaced in the manner already described. When the claw 
retires it brings back the loading tube, and the spring brings 
back the stop. The piston rod of the press K, by entering the 
grooves R and R’ in the saddle, locks it fast, and prevents 
movement at improper times ; T is a flap which when the load- 
ing tube has been passed into the gun, is turned over, so that 
it may serve both to lock the loading tube in position, and 
also to conduct the charges from the trough of the ramming 
apparatus into the loading tube O, from which it passes on into 
the chamber of the gun; V, V, are the levers actuating the 
valves by which the hydraulic pressure is admitted to the 
presses K, K"', at either end at the time required. 

Fig. 5 shows very nearly the arrangement -to be 
adopted on board the Italian ironclads. Here F represents 
the combined shot lift and rammer, to some extent similar to 
loading apparatus previously employed in connection with 
muzzle-loading guns by this firm. It consists of a trough 
jointed at one end to a deck or stationary platform, and the 
trough descends when not in use below the level of the deck or 
platform, leaving a flush surface without inconvenient pro- 
jections. The trough carries a ramrod which can be thrust 
forward when required by means of a hydraulic press. An- 
other press serves to raise the free end of the trough and to 
bring the trough into alignment with the bore of the gun when 
in the loading position. There is also space provided upon 
the trough in frout of the rammer for the cartridge and pro- 
jectile, which, having been previously placed, are carried up 
by the trough into position to enter the breech of the gun, 
and when the rammer is made to advance they are thrust by 
it into their places in the gun. Between this ramming gear, 
however, and the breech of the gun it is necessary to provide 
mechanism for manipulating the breech block and the loading 
tube ; this mechanism is seen at G; it is here fixed upon the 
floor or platform of the revolving turret as already described. 

In Fig. 6 is shown a gun mounted upon a turntable, so 
that it can be loaded at the muzzle. The arrangement is very 
similar to that just shown, and the parts are lettered to corre- 
spond with the description already given, but for the more 
convenient arrangement of the loading mechanism, the gun is 
not clipped fast to the saddle, but is carried upon it by trun- 
nions. During aiming and firing the gun lies on the saddle, B, 
Fig. 6, the breech preponderating, but for loading whilst the 
slide remains down, the breech of the gun is elevated by a press 
H provided for the purpose. Thus the muzzle is brought to 
such a position that the charge can be thrust into the gun 
by the hydraulic ramming apparatus. When the gun is to be 
loaded from the breech the same gear is employed, but the 
tipping cylinder H will not be brought into play A sliding 
trough, carrying the shot and charge, will bridge over the 
gaps that will intervene, owing to the breech end of the gun 
being shorter than the muzzle end. It will be understood 
that the breech mechanism stands on the platform in rear of 
the gun, and does not interfere with the working of the gun 





as a muzzle-loader, 
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ONE-HUNDRED TON BREECH-LOADING GUNS, 


MESSRS. SIR WILLIAM ARMSTRONG AND CO., NEWCASTLE-ON-TYNE, ENGINEERS, 
(For description see paye 253.) 
Fic.3. 


Fic.| 






















































BRCECH BLOCK 1d j 
i i 
ti! 
{Cee ee) YY 
if rot Bi PNR 8 
. M 
0) ‘ SS Se WN 
] («) Wo 
g J, Y \W 
. 'YINN 
e L 
Y Y 
Y 
Z| Y, 
Y 
Y 
Lif, 











= 





Y 
VMOMMOW 
























































256 


THE ENGINEER. 








RAILWAY MATTERS. 


THE new ontony station at St. Enoch’s-square, Glasgow, has 
been experimentally illuminated by means of the electric light. 
It is said that the. cost of four lamps, giving a light of 24,000 
standard candles, will only be 1s. 4d. per sony 

Last year the Victorian railways realised £590,976 in excess of 
the working expenses. This sum, however, says India and the 
Colonies, still left £141,000 to be taken from the general revenue 
to meet the interest on railway loans. The expenditure for 
railways was £625,000. 

THE Dunedin (South Australia) tramways have been open for 
traffic since the beginning of August and are largely patronised. 
Kitson’s engines are used on these lines and are much liked. 
We, the Australian Engineering and Building News, understand 
that in view of the unexpected large traffic, a further number of 
these engines have been ordered from England. 

On the evening of September 21st an unusual accident hap- 
pened in Silesia. A goods train was caught by a furious storm 
of rain and wind between the stations of Gogolin and Leschnitz. 
The violence of the wind was so great that the whole train was 
forced off the rails. Ten of the wagons were reduced to a total 
wreck, The stoker was killed and the engine-driver badly injured. 

Mr. A. Parerson (N. J.) manufacturer within a month has ten- 
dered for no less than one hundred locomotives, which is the largest 
number he has seen proposals for since the panic, and he has 
specifications on hand for at least fifty more. According to the 
American Manufacturer, at the Rogers Works they have all they 
can do, and are far behind with their orders. If they had shop 
room they could employ one thousand more men than they now 
have. The Danforth Works are also driven to their utmost 
capacity, with a prospect that they will be further pushed before 
the end of another 1aonth. 

Tue St. Louis Republican gives the following estimate of the 
running expenses of a narrow gauge railroad, based on_the per- 
formance of nineteen locomotives during the month of June last. 
The locomotives consume one ton of coal per seventy miles, one 
pint of oil for thirty-eight miles, one pound of tallow for seventy- 
seven miles of running. Engine repairs have ccst 4 3°10 cents; 
the wages of engineers, firemen, and round-house men have cost 
59°10 cents ; fuel has cost 1} cents; and oil, tallow, and waste 
have cost } of a cent per mile run by the engines, making a total 
for engine services of 12 cents a mile; a result which is seldom 
: ualled in the direction of econony. The gauge is we believe 

t. 

Tue elevation above the level of the sea of some of the chief 
railways of the world out of the British Islands is as follows :— 
The Apennine line at its highest point is 617 metres above the 
sea level; the Black Forest line, 850 metres; the Semmering, 
890; and the railway over the Caucasus, 975 metres. The tunnel 
of the St. Gothard line attains an elevation of 1154 metres; 
the Bremner line, 1367; and the Mont Cenis line, 1338. In 
America the highest lines are the North Pacific, which at its 
most elevated point is 1652 metres above the level of the ocean; 
the Central Pacific, 2140; and the Union Pacific, 2513 metres. 
The highest point of the railway over the Andes is 4769 metres 
above the sea level. 


In 1849 the Lewiston Suspension Bridge Company and the 
Queenston Suspension Bridge Company were organised, the 
first on this side and the second on the Canada side of the 
Niagara river. They built a highway suspension bridge at 
Lewiston, and maintained it for some time. It blew over one 
day and was never repaired. The ruins of the structure still 
remain in the form of masonry on each side of the river, and one 
cable is still in place. The Oswego Palladium says that the 
Rome, Watertown, and Ogdensburg, and the Great Western 
(Canada) Railway Companies have bought the stock of the old 
companies above named and formed a company with £250,000 
capital to build a bridge at Lewiston. The work will be begun 
immediately. The bridge will be one of the finest of the kind in 
the world. The river at the point to be crossed is 600ft. wide. 
The bridge will be a steel truss structure of one span, and will be 
a railroad and highway bridge. The object is to accommodate 
the local trade of the Rome, Watertown, and Ogdensburg road 
and that of Northern New England and the West. 


In a recent address, Mr. Edmund Smith, one of the vice-presi- 
dents of the Pennsylvania Railroad, said that thirty years ago 
10,000 tons each way daily, or 7,000,000 tons a year, was thought 
to be the maximum capacity of a double track railway between 
Philadelphia and Pittsburg. Yet in 1878 the tonnage of the 
Pennsylvania Railway was 11,000,000 tons, and the extent of its 
capacity is far from having been reached. In loading cars, a 
few years ago the rule was one ton to a wheel. The cost of 
moving one ton one mile under the most favourable circumstances 
on first-class railroads a few years ago was 1 cent; now it is 
reduced to }cent. The most important element in causing 
these reductions has been steel rails, which are furnished now at 
two-thirds the cost per ton of iron rails thirty years ago. He did 
not think there was any reason why we should not go on to 
improve and develope the system in the future as in the past, and 
he ventured the opinion that the day is not far distant when the 
main lines of railway will be illuminated at night by the electric 
light, while other and greater improvements will keep pace with 
the spirit of the age. 


REFERRING to the reforms on the Prussian State railways, the 
New Free Press says the Prussian Minister of Commerce has 
organised measures by means of which great economy will be 
effected. The principal changes are: (1) That steel rails shall 
be exclusively used. (2) All tunnels on new railways will be 
supplied only with a single line. (3) The optical signals between 
station and station will be given up, which plan has already 
been adopted with success in the United States and in certain 
European countries. This alteration does not involve the 
slightest disadvantage ; on the contrary, it will get rid of a 
whole army of railway servants, who simply have to station 
themselves along the lines to signal the trains. (4) The introduc- 
tion of a central position for sliding rail (switches) and signal 
apparatus, which can be set in motion by one man, and so a 
large number of switchmen at the small stations will be dispensed 
with. (5) The introduction of continuous brakes. These have 

en in use since 1878 on nearly all passenger trains throughout 
European railways. (6) Relieving under certain conditions local 
lines, over which only light traffic passes, from some of the 
costly precautionary measures which are only absolutely neces- 
sary where the traffic consists of heavy loads or express trains. 


AN uncommon accident occurred to the night mail of the Mid- 
land Railway Company as it was entering Manchester on Friday 
morning last. The train left St. Pancras at midnight, and 
reached Manchester about 5a.m. The engine, guard’s van, and 
one carriage passed safely over the points which connect the main 
down line with the line leading out of the goods yard, and the 
front wheels of the first-class Pullman sleeping car Scotia, which 
followed, were also turned on to the right line. When the train 
was in this position, travelling at a moderate speed, the rear 
portion of the Pullman car, a composite carriage, and a “‘ bogey,” 
which made up the total number of vehicles, teft the rails from 
some cause which has not been ascertained. The car, in which 
some nine persons were sleeping, was thrown over on its right 
side, and the composite carriage, with the “ bogey,” was dragged 
after it. ‘The permanent way was torn up, and the rear part of 
the Pullman ear, where the conductor was stationed, was smashed. 
All the internal fittings were more or less damaged, and those at 
the back were completely destroyed. The conductor had a 
remarkable escape. The travellers did not complain of being 
more than slightly injured by being so shaken. It is not often 
that these cars get astray in this way, though the short whee] base 
of some of the bogies might suggest facility of doing so, 





NOTES AND MEMORANDA. 


THE population of Victoria on June 30th last, was estimated by 

the Government statist at 887,434—males, 482,769; females, 
965. 

Ir is sometimes useful to remember that if a piece of cast steel 
be made red-hot and quenched in cold water it will become longer, 
but if the same operation be performed upon a piece of wrought 
iron it will become shorter. 

Trpgs have been sometimes observed in the subterranean 
waters of a coal mine at Dux, Bohemia. A similar phenomenon 
is reported from America, where it was observed in an artesian 
well some months ago. A Vienna geologist therefore recom- 
mends that observations should be made at the artesian wells in 
Europe, to ascertain whether similar phenomena would show 
themselves. 

From the most recent statistics it appears that the number of 
telegraph offices throughout Europe—omitting Great Britain—is 
18,141, viz.:—Germany, 5473; France, 4188; Austria, 2773; 
Italy, 1772; Switzerland, 1032; Belgium, 636; Russia, 523; 
Spain, 349; Netherlands, 283; Sweden, 249; Norway, 195; 
Portugal, 163; Roumania, 134; Denmark, 129; Turkey, 87; 
Greece, 75; Servia, 40; Luxemburg, 36; and Montenegro, 4. 

THE Bureau Veritas gives the number of merchant vessels of all 
countries as 54,921, of which 5897 are steamers. The gross 
tonnage is 20,283,540, of which steamers have 6,173,935. England 
has 18,357 sailing ships, heading the list, and is followed by 
America, Norway, Germany, Italy, France, Greece, Sweden, 
Russia, Spain, Holland, Denmark, and other countries having 
less than 1000 each. As to steamers, England has 3542; 
America, 519; France, 292; Germany, 244; Spain, 214; 
Sweden, 194; Russia, 156; Norway, 135; Holland, 113; Den- 
mark, 101; Italy, 101, and other States less than 100 each. 

Mr. E. Brye, of Riga, Switzerland, has been making experi- 
ments on spontaneous combustion or combustion under favour- 
able combination with different materials—wadding, raw 
flax, hemp, the waste from silk, wool, and cotton spin- 
nings, as well as sponge—and finally wood dust as_ found 
in any cabinetmaker’s shop. They were saturated with 
various fluids—namely, oils, fresh and in a gummy state; __r- 
pentine, petroleum, various varnishes, &c. All the fibr s 
materials took fire when saturated with any of these oils, or wir 
mixtures of the same. Sponge and wood dust, on the contrary, 
proved to be entirely in ane, Combustion ensues with 17 grains 
of wadding and 67 grains of a strong oil varnish in thirty-four 
minutes, while 200 grains of washed cotton waste, of which a 
portion was cnael with 750 grains of strong oil varnish and 
the remainder wrapped about it, required almost fourteen hours. 
These materials were placed in a well sheltered spot, and subjected 
to a heat of from 40 deg. to 65 deg. Fah. Silk did not flame up, 
but slowly charred. 

TuE impression that those whoinhabit rooms freshly painted are 
in danger of lead poisoning has been shown, says an American 
exchange, by Dr. Clement Biddle to be quite unfounded. He 
bases this statement upon the result of the following experiment: 
He introduced into a close box a number of sheets of paper 
saturated with white (lead) paint, and upon the bottom of the 
box placed a shallow dish of pure (distilled) water, previously 
tested to make sure of its perfect freedom from impurities, and 
from lead in particular. After an exposure to the atmosphere of 
the box for dons days, the water-dish was removed, acidulated 
with nitric acid, and treated with sulphuretted hydrogen, when 
not a trace of lead precipitate occurred. Dr. Biddle therefore 
attributes the colds and other unpleasant consequences experi- 
enced by sleeping in freshly-painted apartments to the irritating 
action of the vapours of turpentine on the lining membrane of the 
air-passages. Of the value of Dr. Biddle’s observations we leave 
others to judge. 

THE United States Corps of Engineers has recently had the 
Niagara river sounded, a task never before accomplished, owing 
to the unscientific means employed by those who attempted it. 
One of the sounding party says that the approach to the falls in 
a small boat was made with great difficulty. Great jets of water 
were thrown out from the falls far into the stream, and the roar 
was so terrible that no other sound could be heard. The leads- 
man cast the line, which passed rapidly down and told off 83ft.; 
this was near the shore. Passing out of the friendly — which 
had aided them in approaching the falls, they shot rapidly down 
stream. The next cast of the lead told off 100ft., deepening to 
192ft. at the inclined railway. The average depth to the Swift 
Drift, where the river pe oe i becomes narrow, with a velocity 
too great to be measured, was 153ft. Just under the lower bridge 
the whirlpool rapids set in, and.so violently are the waters moved 
that they rise like ocean waves to the height of 20ft. Here the 
depth, as givenin the Scientific American, was computed to be 210ft. 

THE temperature of the extremities of carbons giving the 
electric light has been recently investigated by M. Rossetti, using 
the same method and instruments as he used in measuring the 
temperature of the sun. The face of a thermo-electric pile is 
placed at suitable distance to receive rays from a radiating surface 
of determinate size, and the thermal effect is measured by a very 
sensitive Wiedemann reflecting galvanometer; the temperature 
is deduced by means of a formula previously established. We 
give, briefly, the author’s conclusions :—(1) The positive carbon 

le, at the moment of production of the light, has always a 

igher temperature than the negative. (2) These temperatures 
vary according to variation of the current’s intensity. (3) They 
are higher the smaller the radiating surface, provided, of course, 
it comprises the extremity of the point. (4) For the negative 
pole the minimum temperature was 1910deg. C., the radiating 
surface being large and, in part, of small brilliancy ; the maximum 
2532 deg. C., the radiating surface being half the preceding. 
(5) For the positive pole, the minimum temperature was 
2312 deg., the carbon being very large and the radiating surface 
very extensive; the maximum 3200deg. when the carbon was 
thin and the radiating surface nearly a quarter of that corre- 
sponding to the minimum temperature. (6) We may, says 
Nature, consider the temperature of the extreme negative polar 
point as equal to 2500deg. at least; that of the positive polar 
extremity is not less than 3200 deg. 

In describing the action of heat on metallised thermometers, 
M. Bouty says that the contraction produced at the moment of 
deposit of the metal is entirely compensated by the difference of 
the dilatations of the glass and the metallic envelope, at a tem- 
perature which is higher the greater the contraction, and the 
smaller the difference of the dilatations, but independent of the 
thickness of the deposit. Above this critical temperature ten- 
sion takes the place of pressure on the bulb; ruptures presently 
occur at the surface of contact, and the result is permanent defor- 
mations, which produce a new displacement of zero. The latter 
effect is never produced when the critical temperature is 
not exceeded. A metallised thermometer may be used 
to measure temperatures, if it have been compared with 
a typical thermometer, from which it does not differ sensibly 
unless the metallic deposit be of considerable thickness. When 
sulphate of copper is electrolysed between two very sensitive 
thermometers, coated with copper superficially, the thermometer 
attached to the positive pole is found to be at a temperature 
superior, the negative theremometer at a temperature inferior 
to that of the surronnding liquid. The same phenomenon 
is observed in electrolysing sulphate of zinc between two ther- 
mometers covered with zinc. va Bouty recalled the fact that 
when two plates of zinc or of copper are kept at different tem- 
peratures in the corresponding sulphate, a current arises, and the 
warmer metal is the positive pole. There is between the produc- 
tion of these currents and the phenomena stated by M. Bouty a 
relation of reversibility similar to that which connects Peltier’s 
phenomenon and ordinary theremo-electric currents. 
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MISCELLANEA. 


THE price to be charged for gas in Sheffield from the end of the 
past quarter will be, to private consumers, 2s, 4d., and for gas 
supplied to public lamps, 2s. per 1000 cubic feet. 

A new telegraph wire, especially applicable for military lines 
is being made and tried in Germany. It consists of a com ound 
iron and aluminum wire, combining lightness with strength and 
conductivity. 

We understand that an original work on_ electricity and 
magnetism, by Mr. J. E. H. Gordon, B.A., Secretary of the 
British Association, is in the press and will shortly be published 
by Messrs. Sampson, Low, and Co. 

Mussrs. G. Bartey, Toms, AnD Co, have just re-issued their 
lists of a and foreign sections of joists, angle, tee, vee, 
deck-bulb-channel, and other iron of unusual as well as ordinary 
sections, two lists comprising over 1200 sections. 

THE Manchester Examiner and Times has set its daily contem. 
poraries a good example. It is now cut so that it may be turned 
over page by page, and readers can thus avoid throwing it into the 
faces of fellow passengers in a railway carriage, in the endeavour 
to turn it inside out. 

Tue Government of New South Wales have accepted the 
tender of Mr. Vale, of Pyrmont, Sydney, for the construction of 
the tug-boat required by the Harbours and Rivers Department, 
the new boat will be 95ft. long, 12ft. beam, and be fitted with 
compound engines of 40-horse power nominal. 


A TELEPHONIC apparatus has been established between the 
Rue de Richelieu and the Sugar Exchange, and is working very 
well. Two companies have been formed, one charging £24 and 
the other £16 for the annual subscription, It is anticipated 
that within six months a complete network will be established 
all over Paris. 


THE press for stamping the medals for the Sydney Exhibition 
is, says the Australian Engineering and Building News, being 
manufactured to the order of Mr. Evan Jones, by Messrs. Dave: 
and Sands, and will weigh, complete, about two tons and a half, 
the fly wheel is 5ft. diameter, and the pressure on the dies or 
stamps will be equal to five tons. The press will be at work in 
the Exhibition shortly. 


THE statistics of Italian trade for the first half of the present 
year show a very favourable condition, the imports being of the 
value of 607,251,075f. for 1879, against 587,956,841f. in the corre- 
sponding six months of 1878, and the exports 586,435,744f., as 
against 516,082,083f. The imports, therefore, have increased by 
nineteen millions, or 3°28 per cent., the exports by seventy 
millions, or 13°62 per cent, 


THE topic of New York now is the recent reduction in the 
— of gas to 8s. a thousand feet, and less for large consumers, 
litherto it has been to some extent a luxury, but now the time 
has come for New Yorkers to appreciate what the English and 
French have long discovered, namely, that gas can be used in 
other ways than as an illuminator of the houses of therich. ‘Gas 
can now be utilised in the kitchen, workshop, and for heating 
houses.” Not much, we fear, until the price is brought down to 
4s, per thousand feet. 


A RETURN to an order of the House of Commons has lately been 
issued, showing, in respect of each year, from 1870 to 1878 
inclusive, the number of patents then in their fourteenth year, 
the number of applications to the Privy Council for prolongation, 
end number of prolongations actually granted. The number of 
patents in their fourteenth year varies from 221 to 178 in each 
year. The total number of applications for prolongations during 
the nine years was 49; the number of prolongations actually 
granted during the period 24. 

THE Board of Trade have issued a notice stating that, in 
accordance with previous notices issued the two fixed lights at 
the Seven Stones Lightship, Scilly, have been discontinued, and 
in lieu thereof there is now exhibited one white revolving light 
showing three flashes in quick succession, followed by an interval 
of 36 seconds of darkness, the whole revolution occupying one 
minute. ‘This light is exhibited at an elevation of 36ft. above 
the level of the sea. he fog signal has been greatly strengthened, 
and is now a powerful siren trumpet, which will be sounded 
during thick and foggy weather, giving three blasts in quick 
succession every two minutes. 


A new bridge over the Burdekin river, Northern Queensland, 
on the road to Charters Towers, has just been completed, and is 
worthy of mention as being one of the largest in the colony ; it is 
1200ft. from end to end, with the exception of two spans over 
the water-way, which are 45ft. and 25ft. respectively ; the whole 
of the bridge consists of 20ft. spans, the main girders and head- 
stocks being of hardwood, 14 x 14, and the piles, which are 
concreted 4ft. into the rock, having a diameter of 17in. at base. 
The work has been carried out by Messrs. Watson and Johnson, 
under the superintendence of Mr. M’Millan, the engineer for 
roads and bridges, Northern Division. 


A PortucvEse gentleman has just submitted to the Govern- 
ment a scheme for embanking the ‘l'agus twelve miles above 
Abrantes, so as to raise it to a sufficient level for being canalised 
and irrigating about 400,000 hectares of land on the banks. These 
branch canals would be several hundred kilometres in length, and 
the cost would be very moderate considering the enhanced value 
of the land, which he estimates at £24,000,000, or nearly one- 
third of the National Debt. The scheme and drafts are offered 
as an act of patriotism, without idea of remuneration, and the 
Government, it is thought, will refer them for full examination 
to Portuguese engineers. 


From a report of the Commissioners of Patents for Inventions 
for the year 1878, it appears that the number of applications for 
letters patent during the year 1878 was 5343, being 394 more than 
the preceding year. ‘The Patent-office Museum, containing 
models, machines, instruments, &c., principally illustrative of 
patented inventions, at South Kensington, is open to the public 
daily—Sundays excepted—free of charge. ‘The museum has 
been visited from its opening, on the 22nd June, 1857, to the end 
of the year 1878, by upwards of 4,440,000 persons. During the 
year 1878 there were 233,430 visitors. Any patentee who may be 
desirous of exhibiting a model of his invention in London may 
apply to the superintendent for permission to place it in the 
museum. Models will be sonnivall either as gifts or loans; if 
deposited as loans, they will be returned on demand. No charge 
is made for the exhibition of models. The library of the 
museum contains a complete set of the Commissioners of Patents’ 
= which can be consulted by the public daily, free of 
charge. 


TuovGH the depression in the lead-mining industry has not been 
so loudly proclaimed as that in kindred industries of iron and 
coal, ithas been deep and wide-spread, causing the closing of 
mines for months in Weardale and Derbyshire, and a continued 

itation which isgeneral in lead-mining districts for the reduction 
of the heavy royalties. Prices have fallen materially, the wages 
of the workmen have dwindled, and the profits of the adventurers 
have been, at the best, precarious. Our production of lead ore has 
varied from.70,000 to 100,000 tons for years—the value being on an 
average of a score of years £1,250,000 annually, the great northern 
district taking the lead, whilst the ancient district of Derbyshire 
still retains partially its fame, and Flint and Denbigh, Cumber- 
land and Shropshire, the Isle of Man, Devon, and Cornwall are 
amongst the other notable producers from limestone, slaty rocks, 
or granite. In 1874 the production of lead ore was to the extent 
of 76,201 tons, rising yearly, until in 1877 it was 80,850 tons, and 
declining last year to 77,350 tons. ‘The value of the ore in 1874 
was £1,024,107; the maximum being in 1876, and of the amount of 
£1,218,078, and the minimum last year of £801,428, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company 
81, Beekman-street, 





mesrommates Ne oar 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

M. A. B.— We shall be happy to see the papers referred to in your letter. 

T. G.—For the theory, consult Miller's “‘ Chemistry ;” for practice, consult 
Grant's work on cements and mortars. 

A. B.—(1) The chill extends to a depth of hin. to 2in. (2) Within reason- 
able limits its depth can be varied. (3) The truth of chilled rolls would 
not be affected by creases in cardboard. (4) A Palliser shot is chilled all 
through only at the point. 

J. N.—There is no examination. 








You must be proposed for election by some 
member and ballotted for ; you cannot be proposed unless you have certain 
professional qualifications. You can obtain full information by writing to 
the secretaries of the institutions you name. 

H. M. (West Gorton).—IWe strongly advise you not to put up such a 
structure as you propese. It would be practically impossible to make it 
properly secure, and you would run daily risk of a deplorable catastrophe. 
A girder to carry a rolling (oad of a ton and 150/t. span must be trussed, 
unless you please to use a plate girder some 8ft. or 10ft. deep. 

W. H.—Jn Tue Enoineer for June 2nd, 1876, you will find an illustrated 
description of an American stern-wheel towing boat which will, perhaps, 
answer your purpose. Boats and engines for them of the kind, are made by 
several firms, as, for example, Messrs. Yarrow and Co., of Poplar; Mr. D 
J. Lewin, Cannon-stret, London; Alexander Wilson and Co., Vauxhall 
Ironworks, 





SMALL FRAGILE METAL CASTINGS. 
(To the Editor of The Bngineer.) 
Sir,—I shall be obliged to any one who will give me the name and 
address of makers of small castings in brass or iron. ENQUIRER. 
Belfast, Sept. 25th. 





FLOCKMAKING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—Permit us to ask through your columns where we can get particu- 
lars of a machine for converting rags into flock, in small quantities. 
Power required to be not more than }-horse ? W. anv L. 

London, Oct. Ist. 


LUBRICANT FOR BEARINGS IN HOT SITUATIONS. 
(To the Bditor of The Bagineer.) 

Sir,—Allow me to ask your correspondents the name of the best 
lubricant for bearings working in atmospheric air at a temperature of 
about 400 deg. Fah. ? W. 8. 

Exeter, Sept. 29th. 

(Will not hot neck grease answer ?—Ep. E.] 


SUBSCRIPTIONS. 

Tux Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (wncluding two double numbers). . - £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tuk Encineer is registered for transmission abroad, 

Cloth Cases for binding Tur Excineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enainner can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of Tuk ENGINEER can be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at Sollowing rates. Subscribers paying in advance at the 
following rates will receiwe Tus ENGINEER weekly and post-free. Sub- 
—— sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 


rates, 
Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
British Guiana, 


Colum Canada, Cape of Good Hope, Denmark, Egypt, 
France $ only), Germany, Gibraltar, India, ‘aly, Japan, alta, 
Natal, Netherlands, NewBrunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South: 
ampton, £1 16s. 
Remittance 





Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, fom Russia, 
per gna Lig ee £1 16s. Chili, Borneo, and Java, £258. India, 


ADVERTISEMENTS. 
*«* The charge for Advertisements of four lines and under is three shillings 
for every two lines one shilling and si. : odd lines are 
charged one shilling. The line @ seven oe. When an adver- 
tisement measures an inch or more the pe is ten shillings inch. All 
single advertisements from the country must be coommpental by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition, 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o'clock on THurspay EveNnInG IN EACH WEEK. 
*," Letters relating to Advertisements and the Publishing Department of 
paper are to be addressed to the Publisher, Mr. George ad Riche; ali 
letters to bc addressed to the Editor of Tuk Enoineer, 163, Strand. 








MEETING NEXT WEEK. 

Socrery or Enoinerers.— Monday, Oct. 6th, at 7.30 p.m.: ‘ The 
Strength of Wrought Iron Railway Axles,” by Mr. Thomas Andrews, of 
which the following is a rtd ged :—Brief historic sketch of the Wortley 
Ironworks. Ancient methods and machinery u in iron-making at 
Wortley. Iron v. steel as a material for railway axles. Various general 
tests applied to railway axles, Tabulated results of tests applied to 














wrought iron axles, Com tive merits of the various met! of axle 
testing. Desirability of having one normal standard axle test. 
DEATH. 
On the 22nd a. on board s.s. Me ky in the Mediterranean, 
WittiaM Mackay, Executive Engineer, P.W.D. Bengal. 
loneeeiinedaatensneteiameneanenes - 
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A FLOATING FIGHTING ISLAND. 

SoMETHING more than rumour asserts that Messrs. 
John Elder and Co. have received an order from the 
Russian Government for the construction of an armour- 
jet war vessel which is to be 500ft. long, to have a 

isplacement of 17,000 tons, and to be propelled by 
engines indicating 10,000-horse power. With an average 
draught of say 22ft., such a craft must have a beam of not 
much less than 75ft. to get the stated displacement. 
She will resemble an ordinary ship.in very few respects. 











Presenting no side to the sea, her upper deck will be 
flatly curved, rising from the water’s edgeto the middle 
like the upper shell of a tortoise. She will, in a word, 
resemble a floating island up whose sloping beach the 
waves will wash, rather thana ship. What her armament 
will be we cannot say, for, as may well be understood, the 
utmost reticence is for the present observed concerning 
this novel craft. She may no doubt mount six 100-ton 
guns, or perhaps eight, and may be fitted with 
a complete torpedo armament as well. Work is 
much wanted on the Clyde ; and the construction of 
such a ship would afford employment for many 
months to come to hundreds of hands. It is but fit that 
the order should go to Messrs. J. Elder and Co., for it 
will be remembered that the late John Elder wasone of the 
first, if not the first, to propose the construction of cir- 
cular ironclads ; and the ship concerning which we write 
will have much in common with his views. In May, 
1868, he delivered a lecture to the United Service Insti- 
tution, in which he proposed the construction of a =~ 
of war, circular, propelled by a system of submerge 
propellers, and with a bottom of the form of a segment 
of a sphere. She was to be protected by a belt of 
armour and a deck of great strength, on which was to be 
mounted a turret suitably armed with guns. Whether a 
similar idea occurred to Admiral Popoff, independent] 
of all knowledge of Mr. Elder’s schemes or not, we shall 
not pretend to say. As is well known, the two circular 
ironclads which the Russians now possess are of little, if 
any, value for warlike purposes. The new ship is 
intended, no doubt, to act as a counterpoise in the 
balance of power to the great ironclads of Italy, and to 
our own Inflexible. For the moment, it would appear 
that the union of Germany and Austria leaves Russia 
isolated. The fact seems, however, likely to act rather 
as a stimulant to her warlike propensities than the 
reverse. It is well understood in certain circles that 
important fortifications, of which the world hears very 
little, are springing into existence on the shores of the 
Black Sea and elsewhere. Forts defended by Herr 
Gruson’s chilled cast iron plates, some 2ft. thick, may 
play an important part in any future war. 

As the battle of guns and armour plates proceeds, it 
becomes daily more and more evident that the entire 
system on which fighting ships were once constructed is 
passing away. Instead of trusting to ships, properly 
so-called, nations will begin to rely on floating fighting 
islands. In all probability their speed will not be great, 
but they will be so steady that as gun platforms they 
will be nearly as good as land forts. At one time the 
construction of a cyclad 500ft. in diameter was contem- 
plated in Russia ; and this would in the fullest sense of 
the word have been a floating fighting island. The huge 
tortoise or turtle-like craft adopted instead deserves the 
name almost as well. It is by no means easy to under- 
stand what a foe could do with this ship. To sink 
a vessel of such enormous beam by ramming would be 
very difficult, because she admits of being divided and 
subdivided into almost countless compartments. A deck 
sloping upwards from the water’s edge at an angle of 
about 35 deg., if but 4in. thick, or even less, might set 
at defiance a horizontal fire from the heaviest guns in the 
world, and to bring anything like an effective vertical fire 
to bear upon her would be a matter of some difficulty. 
It is not too much to say that the proposed Russian 
craft could steam up the Thames and do as she pleased 
in spite of every means of defence we possess, save 
torpedoes. Our forts she could afford to laugh at. We 
have as yet no ironclad which could safely encounter the 
discharges from her 100-ton guns with which she could 
salute her. In spite of the vast dimensions of the 
Russian ship, as she will float with her deck but little 
above the water level, she will present a very difficult 
mark to the gunner, and as we have already said, the 
chances of getting a shell into her would be extremely 
small. Such a ship constitutes a new departure in naval 
architecture, and it is well that the powers, offensive and 
— which she may possess should be well under- 
stood. 

By reducing the draught of the proposed Russian ship 
from 22ft. to 18ft., or thereabout, a displacement of 
17,000 tons, with a length of 500ft. and a beam of 100ft., 
or even more might be retained. In cross-section she 
might then resemble two <> with their bases united, 
the cross bars of the A’s indicating vertical bulkheads, 


the | the water level of the ship being at or about the apices 


of the letters. Shot striking either above or below the 
water level would glance off even very thin plates, for it 
is well known that it is almost impossible to penetrate a 
plate lying at an angle of 35 degrees or thereabouts to 
the line of fire. It is true that the area of plating required 
would be somewhat augmented ; but its weight would be 
relatively small as compared to the enormous displace- 
ment of the hull. Inclined armour has often been 
advocated for ships of war, but insuperable obstacles 
stand in the way of its adoption in small or compara- 
tively small craft. Admiral Popoff, to whom we under- 
stand the credit of designing the new ship belongs, cuts 
the Gordian knot by making his hull as large as is 
required to realise the advantages of the system. At the 
same time he will no doubt sacrifice speed ; but this is 
really a matter of secondary importance in a ship which 
can set foes at defiance. She can proceed leisurely 
to any destination, and deal death and destruction 
around, while remaining herself practically uninjured. 
If used for the purposes of coast defence, she might take 
up a position, let us suppose, in the Bosphorus or Darda- 
nelles. It is not easy to see how any existing ship 
could pass her if her crew thought proper to say no. 
Unless she could be disposed of by deraatien, she must 
remain an insurmountable obstacle to the passage of other 
craft. If, on the other hand, she proceeded to sea, she 
could take up position after position on a coast and work 
incalculable mischief. Forts high above the water’s edge 
she dare not attack, because a plunging fire from heavy 
guns would very quickly sink her. Atsea one of our old 
three-deckers would really be better able to cope with 





her than any ironclad we have, as far as the chance of 
inflicting injury on her is concerned. An ironclad of 
great speed and capable of depressing her guns very 
much, if run close aboard her might possibly be able to 
fire down on her sloping roof or deck, and thus sink her ; 
but the chances are that the ironclad herself would be 
sunk in the encounter. Consider the matter how we 
may it is impossible to shut our eyes to the fact that 
Russia is apparently likely to have a fighting ship more 
powerful thanany other in the world. The only weak point 
in the designisto befound in the circumstance that the guns 
of theship must be fought near the water-level. The — 
deck would facilitate the wash of heavy seas, whic 
breaking aboard might swamp the gunners and the guns. 
These last will in all probability be mounted on the dis- 
appearing system illustrated in our impressionfor May 9th, 
1879, firing over a low circular breastwork, plated with 
2ft. or even 3ft. of iron. On the other hand, if she were 
attacking land forts or bombarding a town, she would act 
as a breakwater, and shelter her lee side, or that next the 
shore, so that her guns could be worked with ease. The 
cost of such a ship cannot fail to be colossal; but it is 
almost if not quite certain that she will be well worth 
the money. ur own Government would do well to 
consider the propriety of building a similar ship. We 
have already made a step in this direction, as the Poly- 
phemus will closely resemble the Russian ship in many 
respects. The armoured tortoise back or deck will be 
the same; and her section below water will be not unlike 
that we have indicated below. But the Polyphemus is 
a comparatively small craft, and will carry no guns, 
depending for her offensive powers entirely on her ram 
and her torpedoes, in which respects she will be inferior 
to Admiral Popoffs floating island, Yet notwithstanding 
this, there is good reason to think that the Polyphemus is 
the only ship in the world which would be able to give a 
good account of the Russian vessel. 


BRIGHTON BEACH. 


Tue usual defects of a divided authority have lately 
made themselves apparent in rather a smmgular way at 
the fashionable seaside town Brighton. Visitors there 
are probably aware that that place is divided into two 
districts—those of Brighton proper and Hove—though of 
late years the latter name has been generally superseded 
by that of Cliftonville. Each of these districts has its 
separate government, that of Brighton proper being con- 
trolled by a municipality, and that of Hove by a body of 
Commissioners, each government possessing its local 
surveyor and other officials. Without there being any- 
thing approaching a feud between these two adminis- 
trations, it seems pretty evident that they each pursue 
the even tenour of their way without consulting each other 
upon questions of local improvement or protection, and 
an instance has just been brought to our knowledge of 
injury arising to the one locality by proceedings in 
another, which very probably might have been averted 
had the course of action pursued which has given rise to 
that injury been the result of mutual consultation. It 
may, perhaps, be argued that what has occurred could 
not have been foreseen, but we should hold that the long 
experience of the working of the sea on the coast line of 
the town might have forewarned the authorities of what 
would possibly occur. Some fifty years ago the Town 
Commissioners who then governed Brighton became 
alarmed at the serious inroads made by the sea on 
their frontage line. The advice of eminent engineers 
was sought, aud under their direction the Marine-parade 
was protected by a massive wall of concrete, rising to 
some 60ft. in height, at a cost of £100,000, Not many 
years passed, however, before it became apparent that 
even this protection would be liable to destruction if the 
waves were permitted to reach its base, and steps were 
accordingly taken to ward off this danger by securing an 
accumulation of beach below it. A very strong tidal 
current sets up the Channel to the eastward, and sweeps 
with it the rolling shingle. So rapidly did this disappear 
under the influence of this current that it became neces- 
sary to stay its travel by the erection of heavy timber 
groynes. Those familiar with most of our seaside 
watering-places have doubtless often regretted the un- 
sightly appearance such groynes present, and the broken 
lines they give to a stretch of beach. It has been 
found to be impossible at Brighton, as elsewhere, to carry 
on their construction on any uniform plan. They had to 
be put up wherever exigency demanded them, and the 
action of the current was so capricious that the erection 
of one often developed weakness at previously unsus- 
pected points. Some of these old timber groynes 
eeaek into the sea as far as 150ft. or 200ft., and did 
good service in arresting the shingle as it was swept 
along the shores to the eastward by the before-named 
current. 

For many years the town appeared to have accom- 
plished all that was needed in this respect, but from 
some cause or other which it is difficult to detine—pos- 
sibly, however, the gradual accumulation of beach 
to the westward of the town, and its extension 
caused by the Aquarium works to the east—the 
sea at last began to reassert its mastery at points near 
the Junction-road and midway up the East Cliff. So 
serious were the inroads that the town took active 
steps, and at once erected a heavy groyne of concrete 
to stay the beach at the former spot. Scarcely was that 
completed, however, before the like necessity at the 
second point became urgent. Mr. Lockwood, M. Inst. 
C.E., the borough engineer, in making his report to the 
Town Council on his proposed measures, suggested that 
it would be desirable to give the groyne Which was neces- 
sary at the East Cliff something of the character of a 
pier and landing place, as that end of the town possessed 
no such facilities. A very substantial pier of concrete 
from Mr. Lockwood’s designs is therefore approaching 
completion, Messrs. Cheesman and Co., of Brighton, 
being the contractors. It will, when finished, have 


cost the town £10,000. Already both the works have 
efficiently fulfilled their object. Opposite Junction-road 
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there is a full accumulation of and it is commencing 
to deposit itself against the Marine Parade Pier. 
So far all is well with Brighton, but not so with its 
neighbour Hove. It has been truly asserted as an axiom 
that the sea always claims territory to compensate for 
that snatched from it ; and so we are not surprised to 
learn that the surveyor of the Hove district has been 
greatly exercised in mind by the discovery that his 
enemy the tide, driven outwards at Brighton, has made 
his shore the victim of its claim for equality of space. 
We are informed that opposite the end of Cliftonvill 
the tide has this year reached a spot 100ft. further inlan 
than in any previous year, and precautions must be at 
once taken to check its further inroad, for, wisely or 
unwisely, building speculation here has been carried 
down and across the beach until the waves, in stro 
weather, wash the terrace walls of the end houses, and i 
not retarded by protecting these may ere long 
succumb to their attack. We cannot pretend here to 
state positively that any amount of foresight or of 
co-operative working between the two districts would 
have obviated this misfortune, and the expenditure it 
must entail ; but the event has proved, we consider, that 
it is desirable that both governing bodies should unite 
in a having first-class opinion as to what steps should 
be taken to avoid disaster. So long as the beach is 
pushed out on no defined plan, and only local encroach- 
ments have to be dealt with, so long will each govern- 
ment, in our opinion, be liable to sacrifice the other by 
the measures adopted for self-protection. E 
There is one point in connection with the construction 
of these groynes which great interest, and has 

iven rise to much discussion among the local engineers. 
it has always been the practice from the commencement 
of such works, and it has been continued by Mr. Lock- 
wood, to run these groynes out at right angles to the 
shore. There are those who argue that this is a faulty 
principle, and that it has for its result the cutting away 
of the beach on what may be termed the tidal leeside of 
such constructions. It is certain that, to the casual 
onlooker, such appears to be the case, and that many of 
the old timber groynes seem to be dangerously over- 
weighted by the piling against their rear face of some 10ft. 
to 15ft. of shingle, whilst the front is entirely denuded of 
any such countervailing balance. The opponents of the 
present system maintain that the effect of the sharp 
arrest of the tidal current by groynes built at a right angle 
is to cause the waves. to be deflected inwards with extra 
force along their dead or front face, and so scoop out the 
beach along it, and suggest that this would be obviated 
if they ran out with an inclination to the eastward so as 
gently deflect that current. But it seems to us that 
this injury may be more apparent than real, and that the 
angular line taken by the beach beyond and between the 
several groynes is due not to the exhaustion of beach at 
the starting point, but to an extra accumulation at 
that terminal. Knowing what we do also of the effect 
question- 
able if their carrying powers can be arrested by anythin 
short of a check which shall produce almost d 
water. Would a mere inclination of the current such 
as we have referred to as proposed by opponents 
of the existing system be sufficient to stay its power of 
sweeping the shingle along the back and round the end 
of the groyne? We hold it to be exceedingly doubtful, 
though probably worthy of trial; but these groynes are 
expensive things, and a departure from the present 
wanes in a single instance would be extremely 
unsightly. 

There is no town in England which bears more satis- 
factory evidence, from its condition in every respect, of 
the careful supervision of its engineering staff than does 
Brighton—speaking of it, of course, as inclusive of Hove 
—and we feel sure the engineers of both districts, Messrs. 
Lockwood and Colbrow, will do all that is in their power 
to overcome their present difficulty. But we hope that 
both their constituents will unite in seeking the most 
authoritative advice as to the best means of coping with 
> in the present, and for avoiding similar difficulty in the 
uture. 


of sea currents, it is in our opinion a 





THE NORTHERN MANUFACTURED IRON TRADE. 


THE recent award of Mr. David Dale—who acted as sole 
arbitrator between the iron manufacturers who are members 
of the North of England Board of Arbitration, and their 
operatives—which gave a reduction of 124 per cent. on the 
wages of i ay mill men, created some dissatisfaction, which 
threatened to lead to a serious disorganisation of the trade. 
In recent arbitrations upon proposed reductions in the wages 
of puddlers, these men have urged that they were only receiv- 
ing avery small pittance for the arduous work they had to 
perform, while rollers, shinglers, heaters, and shearmen, in 
plate mills —men who take contracts from the employers 
and engage labourers to carry them out — were pai 
high proportionate rates. This led up to a claim by the 
employers, the next time they felt compelled to seek relief, 
for a reduction of 15 per cent. on the wages of thesemen. In 
the course usual to all transactions occurring in connection 
with the Board of Arbitration, this pro was submitted 
to arbitration, and after duly considering it Mr. Dale 
awarded a reduction of 124 per cent. The plate mill con- 
tractors finding themselves subjected to a uction to the 
extent of one-eighth of their earnings, proceeded to apply the 
reduction to their helpers, These men, who com a faa 
body of ironworkers, and are not obtaining much more than 
decent artisan pay, if that, resisted the enforcement of this 
reduction. Hence the men to whom it originally applied were 
onthe hornsof adilemma. They must obtain relief from their 
employed in the same way that their employers obtained it 
from themselves, or be made the intermediate scapegoats for 
the weaknesses of the manufacturers to be visited upon. 
There being no time for deliberation, they struck work, and 
operations were suspended at the large plate mills from Tyne- 
. side to the Tees for two or three days. Not only was that 
serious, as occasioning a breach of the laws which had 
hitherto governed all who were associated with the Board of 
Arbitration, but it threatened to deal a v severe blow to 
the trade. The rapid rise in the price of the plate-worker’s 
raw material, pig iron, had made it difficult for him to stem 


d | will be seen presently. 





the tide of the difficulties with which he was surrounded, 
and a sudden enforced suspension of work was a most serious 
matter to him. The men were, however, induced to return 
to work pending a reconsideration of the question. That 
veconsideration has taken place, as will be seen from the 
letter of our North of England correspondent, and the result 
is that the employers agree to accept a 74 instead of 124 per 
cent. reduction in certain cases. The helpers will be bound by 
that, and it may now be assumed that the stumbling-block to 
amicable working is removed. 


RAILWAY COMPANIES AND THE COALOWNERS. 


SEVENTY million tons of coal pass over the various lines of 
railway in the United Kingdom every year; and the coal 
owners and coal getters are alike turning their attention to 
the cost of carriage. For once a question has been found 
upon which colliers and coalowners are ; and mee ng 
me, the miners are the first to move. They take the 
po line of empring Ge Parliament can alone cure the 
evil of over charges. hey therefore petition for a Royal 
Commission to inquire into the charges made by several rail- 
way companies for the a of coal and other minerals, 
with the ostensible object of ascertaining if the Acts of 
Parliament fixing the charges have been complied with. 
Mr. Chappell, one of the secretaries of the South York- 
shire Miners’ Union, has taken the matter up, and has got 
together a mass of evidence which is certainly significant. 
It is pointed out that owing to the rate charged by the Great 
Northern, the quantity of coal taken, especially from South 
Yorkshire, has fallen off, whilst that sent over the Midland, 
and London and North-Western, has in in a marked 
d . In 1852 the Great Northern carried more than one- 
half of all the coal that entered the metropolis by railway. In 
1872 it fell off to not quite one-fifth, and since that time it has 
not improved. Down to 1859 the London and North-Western 
was below the Great Northern, but in that year it passed 
the latter, and has kept the lead.. During the year the Great 
Northern traffic was the largest its rates were lowest. 
Whilst the Midland in 1878 carried 807,370 tons of coal more 
to London than in 1870, the London and North-Western 
434,459 tons more, and the Great Western 513,500 more, 
the Great Northern actually carried nearly 50,000 tons less. 
From these facts it is proposed to be established that the 
South Yorkshire coalowners and colliers are alike injured by 
excessive railway rates which are gradually restricting their 
trade with the greatest of all markets—the metropolis of the 
country. 


TRAMWAY ENTERPRISE IN ITALY. 


“« L’Illustrazione Italiana” contains a graphic account of 
the inauguration of the steam tramway uniting the towns of 
Bergamo, Treviglio, and Lodi, which interesting ceremonial 
took place on Sunday, the 3lst August, in the presence of the 
local authorities and a large concourse of spectators. The 
Bergamo, Treviglio, and Lodi line is about 50 kilometres in 
length, and besides connecting these three important com- 
mercial centres, joias the Milan, Plaisance, and Bologna 
Railway to that of Milanand Venice. The tramway traverses 
the provinces of Bergamo, Cremona, and Milan, and passes 
through many popular districts. It is a private enterprise, 
and is the sole property of the projector, M. Ferdinand 
Pistorius, an agricultural implement maker of Milan, with 
extensive works both there and at Naples. The line is 1°445 
metres in width, the rails being of mer steel from the 
Ruhrort works, weighing 18°600 kilos. to the metre, and the 
engines, tested up to 16 atmospheres, are the production of 
Messrs. Henschel Fils, of Cassel. The passenger cars and 
wagons for merchandise are of Italian make from the factories 
of Grondona of Milan and Desireau of Florence. A 
maximum speed of fifteen miles per hour was attained on the 
trial trip from Bergamo to Treviglio, the train convey- 
ing the company Pac consisting of an engine and 
two cars. The fixed and rolling stock are of the very best 
description, and the line is considered to be one of the most 
important in Lombard M. Pistorius, in addition to 
this valuable property, 1s also concessionare of other tram- 
ways radiating from Milan, and is stated to be about taking 
over other Italian lines of equal importance. 
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Units and Physical Constants, By J. D. Everett, M.A., 
D.C.L., F.R.S. London: Macmillan and Co. 1879. 


In 1875 the Physical Society published a small book 
entitled, “ Illustrations of the ©.G.S. System of Units.” 
The work has been enlarged by the addition of an exten- 
sive collection of aoe data, and the new edition is 
published independently of the Society, though with its 
full consent and approval. The use of a well-selected 
series of formulz and facts is so well understood that 
we need not dwell upon the subject. The ren questions 
are about the selection, and the class for which the selec- 
tion is intended. The internal evidence —_ by 
this work points it out as being prepared with a 
view to be of use to students and theoretical investi- 
eo. The practical man must seek elsewhere before 

is wants can be supplied. Our reasons for this belief 
Looking, however, in the first 
place, at the work from the student’s or theorist’s stand- 
age we must pronounce it an admirable compilation. 

ot only are the bare facts and formule well selected, 
but the accompanying explanation is clear and concise, 
with the additional advantage of being driven home by 
a series of carefully chosen and worked out examples. 

Professor Everett first considers the general theory of 
units, defining a unit as a “selected magnitude” thus : 
“The numerical value of a concrete quantity is 
its ratio to a selected magnitude of the same kind 
called the unit.” He points out that units are either 
fundamental or derived, and considers somewhat 
fully the laws regulating the variations of the derived 
units when changes take place in the fundamental units. 
The considerations necessary to guide in the selection of 
fundamental units are thus tabulated :—(1) They shon! ! 
be quantities admitting of very accurate comparisu.. 
with other quantities of the same kind. (2) Such com- 
parisons should possible at all times. Hence the 
standards must be permanent—that is, not liable to alter 
their magnitude with lapse of time. (3) Such comparison 
should be possible at all places. } L 
must not be of such a nature as to change their magni- 





ence the standards | }, 


———. 


tude when carried from place to place. (4) The com- 
parison should be easy ro direct. 

Besides these experimental requirements, it is also 
desirable that the fundamental units be so chosen that 
the definition of the various derived units shall be easy 
and their dimensions simple. These considerations are 
discussed, as is the necessity for a common scale, and the 
C.G.S. system is adopted for this work, being the system 
recommended by the committee of the British Asso- 
ciation. It will be well that the names of the gentlemen 
compart this committee be remembe hey were 
Sir W. Thomson, Profs. Foster, J. C. Maxwell, Stoney 
Fleeming Jenkin, Dr. Siemens, Mr. F. J. Bramwell, an 
Prof. Everett, all Fellows of the Royal Society. 

Prof. Everett now deals with “ Mechanical Units,” and 
then proceeds to give the most important data in the 
various branches of physics, viz., hydrostatics, stress, 
strain and resilience, astronomy, sound, light, heat, 
magnetism, and _ electricity. e term “resilience,” 
is one introduced—for the particular sense in which he 
uses it—by the author, and its meaning will best 
be given in his own words :—“ The relation between 
the stress acting upon a body and the strain produced 
depends upun the resilience of the body, which requires 
in general twenty-one numbers for its complete specifica- 
tion. When the body has exactly the same properties in 
all directions, two numbers are sufficient. Thess specify- 
ing numbers are usually called coefficients of elasticity, 
but the word elasticity is used in so many senses that we 
prefer to call them coefficients of resilience. A coeffi- 
cient of resilience expresses the quotient of a stress—of a 
given kind—by the strain—of a given kind—which it 
yroduces. A highly resilient body is a body which has 
arge coefficients of resilience. Steel is an example of a 

ody with large, and cork of a body with s coefii- 
cients of resilience.” 

We have not space to discuss this term, and we have 
no objection to its adoption. We have admitted that the 
author has been careful in his selections, and more, he 
has duly credited the original observers with the results 
obtained. The reading of this work, however, has com- 
pelled us again and again to consider whether the com- 
mittee of the British Association which advocated a cer- 
tain system was as well selected as it might have been in 
the interests of practical men. It is far from our inten- 
tion to run against men with giant intellects, yet 
it seems probable that theoretical considerations out- 
weighed practical. The question has been argued over 
and over again, and always with the same Gove soe trate 
seemingly triumphant ; but when we lookat the fact that in 

ractice the centimetre—gramme- -second system is abso- 

lutely ignored, the triumph doesnot stand formuch. Keep- 

ing in mind the considerations as given above, in what is 
the “gramme” betterthan the “pound,” orthe “centimetre” 

than the “foot?” The metre is just as arbitrary a stan- 

dard as the “ yard,” and the one implies the metric sys- 

tem no more than the other. Let us turn from Professor 
Everett to Mr. Rigg, whose recent work on the steam 

engine stamps him as a thoroughly practical thinker. He 
says : “ The foot and the inch are employed in England . 
and America, the two chief mechanical nations, and for 
practical use they are the most convenient in every way 
for engineering construction.” The metre professes to 
be one ten-millionth part of the quadrant of the meri- 

dian through Dunkirk to Formentera, but it is only a 
profession, and the metre is simply the length of Borda’s 
platinum rod, and nothing more. Mr. Rigg says: “Eng- 
lish measures are employed more extensively than any 
others in the world—in America, India, Russia, and other 
countries, while English machinery is everywhere. For 
nolight reasons, therefore, should we be expected to change 
them for supposed theoretical perfection.” . But 
having our well-known standards, it is unquestionably 
advantageous to use decimal divisions for some purposes 
of calculation, while the existing duodecimal arrange- 
ment possesses many advantages for practical use. The 
foot can, in the latter scale, be divided into }, 4, }, 4, % 2, 
using whole numbers, but in the former only + and 4 can 
be so obtained.” We had much more to say, much to 
urge from an educational point of view, from a utilitarian 
view, disliking a scholastic system in contradistinction to 
the every-day life system. The yard, every school boy 
knows, not pretends to know ; the metre and the centi- 
metre not one in athousand trouble about outside of school 
or college ; the former is met with everywhere, the latter 
neither in mart, workshop, or field. No engineer ever 
thinks of using dynes, ergs, &c., but still continues his 
foot-pounds and horse-power. Is it not possible for the 
minority to give way to the majority, and even now, 
before the antagonism grows keener, to reconsider some 
of the units selected? We think there would be little 
difficulty in formulating a system suitable both for theo- 
retical and practical pursuits. If the scientific man can 
be made to understand that his theories and his know- 
ledge are very little nearer than Newton’s to penetrating 
the vast unknown seas of knowledge, he will feel less 
desire to struggle for any particular system unless the 
reasons for its adoption are tar stronger than the reasons 
put forward for a system to supersede the fout-pound- 
second, or inch-pound-second system. 








Exp.osion or A Locomorive.—An engine ny pa with fatal 
results on the London and Brighton Railway at Lewes station on 
Saturday last. A coroner’s inquest has been opened, and some 
evidence having been taken, the inquiry was adjourned for a 
fortnight. While the inquiry is pending it would be improper to 
gen any opinion concerning the cause of the explosion. 
e may point out, however, that as a rule locomotive boiler 
explosions are the result of the meer of the plates in inacces- 
sible places. ly on the morning of the 9th of September the 
North-Eastern Railway locomotive No. 737 blew up between 
Leamside and Belmont. We reported a similar explosion near 
Blaydon last December, and have reason to believe that not only 
these, but several others that have exploded on the North- 
Eastern system—including the Stockton and Darlington line—have 
been made with cross-framing rivetted to the boiler, and 
the boiler has been weakened by furrowing or torn in the seams 
y being made part of the frame-stay, and that leakage from the 
seams near the cross-stay was disregarded, or not observed, 
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EXHIBITION OF BREWERS’ MACHINERY, 
APPARATUS, AND PRODUCTS. 


Ox Monday there was opened in the Agricultural Hall, 
Islington, a national exhibition and market of machinery 
and appliances used by brewers, maltsters, distillers, wine 
merchants, victuallers, and hotel keepers, and also by the 
manufacturers of aérated and other waters, and syrups, and 
tobacco, pipes, &c. The market opened for six days, and the 
whole of the ground floor area was well covered with all kinds 
of apparatus and materials used by those above enumerated. 
The collection is, as it may be imagined, very varied, and in 
fact it would be difficult to say where things specially required 
in one or other of the trades mentioned can be separated from 
those required in every household, The exhibition is, however, 
strictly of a trade character, and is looked upon as a market. 
It has been planned and carried out by Mr. D. Dale, of the 
Agricultural Hall Company, and is expected to become an 
annual exhibition. A catalogue has been prepared, giving the 
names of exhibitors and things exhibited ; but besides this it 
contains a series of essays which occupy 127 out of the 200 pages 
of which the catalogue, without advertisements, consists. 
These essays are—On Malting and Malthouses—Practical 
Operations of the Brewery—Stills as they are, and as they 
ought to be—The Development of Brewing Plant and 
Machinery—The Wine and Spirit Trade of England—Trade 
Exhibitions—English Tobacco and Pipe Trade—The Statistics 
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MART AND BRADLEY’S WATER HEATING APPARATUS. 


of Drink and Smoke, and Aérated Waters. These are 
chiefly written by men well known in connection with 
their subjects, and the collection is edited by Mr. 
Lucien Wolf, who prefixes a preface somewhat bold in its 
remarks on the conventional style of this part of a book or 
compilation of any sort. The catalogue is in reality of much 
interest and unique of its kind. The absence, however, of a 
separate index to the names of the exhibitors and articles 
makes it very faulty as a catalogue of these. In the course 
of a somewhat brief inspection of the show we noticed a large 
display of aérated water and bottling machinery, small ice 


Foster, who are also offering the new and simple engines 
of Mr. F, W. Turner, of St. Albans, one of which, a 2-men 


see is exhibited on another stand by Mr. Turner. Messrs. | 


ontifex and Wood, of Farringdon Works, London, make a 
large display of well-finished brewing plant. Amonst these are 
the ‘ Farringdon” refrigerator, in which the wort and cooling 
water pass through hollow separating walls in opposite direc- 
tions, and without exposing the wort tothe samemiinn, towhich 
some brewers object. It is not, however, generally found that 
this exposure has any detrimental effect on worts, and as surface 
evaporation and cooling can be effected with more simple 
—— this is now very generally adopted. Messrs. 

ontifex and Wood’s ‘cooling wall” consists of a series of 
leaves, each of two sheets of tinned copper placed in vertical 
rcs planes and fastened in a suitable frame. Water 

tween the plates, and the worts trickle in a film down the 
outside surface, and thus become cooled partly by conductivity 
and partly by convection and evaporation. Each leaf is 5ft. Gin. 
in height and 6ft. in aoa thus giving 66ft. of coolin 
surface. From 4ft. to 5ft. of effective cooling surface is allow 
for each barrel of wort to be cooled per hour, Steel’s and 
Southby’s mashing machines are also exhibited, as well as a 

brewing fountain.” This consists of a copper pipe about a 
foot in diameter and two yards high, with a telescope slide and 
inverted funnel cap, so arranged that when the “ fountain” is 
placed over the hottest part of the fire a continuous upward 
current of the boiling liquor is induced through it, passes out 
at the top, and is deflected back into the copper by the inverted 
cone or funnel, and thus the copper is prevented from over- 

Other articles of interest are shown, Messrs, Mart 





ing sapanien exhibited by Messrs. Barnett, Son, and | 
w 


| 


and Bradley, of Fenchurch-street, exhibit a water heater 
adapted to bar, refreshment, lavatory, and both purposes, 
which is ingenious in some of its details. 

The Bo gy illustrations show the construction in 
several forms. Fig, 1 gives a section of the apparatus as 
fitted to refreshment bars. An essential feature is the four- 
way cock, shown at Fig. 1, and enlarged at Figs. 2 and 3. In 
this are ports c, which admit the gas to the burner M and 

rts d, which adinit the water from the supply into the 

iler. A flash light not shown is maintained in the boiler, 
and when the four-way cock is opened the gas is turned on a 
little in advance of the water. The heating surfaces 
being very large, the water is so rapidly heated that a 
hot supply is almost immediately obtained, the water which 
does not pass off into a tumbler, or other vessel, from the nozzle 
E, ing down the return pipe, and in at the bottom of the 
boiler at F. The circulation is forced by the supply as long or 
whenever water is being drained off. tween the ports c and 
d in the four-way cock is a ve open to the atmosphere, 
through which any leakage of water can pass off instead of 

tting into the gas. Fig. 4 shows a single column standard, 
fitted or the same purpose in a ey ond different way. H is 
the handle controlling the cock as described for Figs. 1, 2, 3. 
M is the waste pipe from the stand G. At Fig. 5 one form of 
bath boiler isshown. The truncated cone of which it consists 
is hollow, while there is, moreover, a water coil inside, above 
the ring or grid of gas jets below. The supply of gas and 
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water to this bath are simultaneously controlled by a four-way 
cock, and as the water outlet into the bath is not fitted with 
a separate cock, it is impossible to overheat the boiler, or 
cause any growth of steam pressure, and the boiler must 
always remain full. About 20 cubic feet of gas are required 
to heat the water for a full size bath to 95 deg. in fifteen 
minutes. This at 4s. per thousand costs about 14d. 

Messrs. Spencer and Gillman, of London, exhibit a new 
application of the carbonic acid machinery used in the manu- 
facture of aérated waters. This is for bottling beers, cider, 
&c., and the application has become possible by reason of the 


Wer Flores 


PONTIFEX AND WOOD'S “COOLING WALL.” 


invention of a new bottling machine, arranged so that too 
large a quantity of beer or other liquor cannot be forced into 
the bottles and thus cause their destruction when the cork is 
driven. This is effected by an ingenious device consisting of 
a curved pipe fitted with a safety valve, and 
the side of the boss into which the nozzle of the bottle is forced 


passing through 


and heldduring filling. This descends into the neck of the bottle 
a little below the level to which the cork will be driven, and 


_—s 


and the cork forced in. The apparatus would not require this 
curved relief pipe if beer bottles were of clear glass. By use 
of this a us, beer and other liquors may be bottled at 
once, and stocking, necessary by the ordi: bottling process, 
becomes unnecessary. The same firm exhibits a beer cask 
made in two parts for the purpose of cleaning, and also some 
Swift’s brewers’ microscopes used for the investigation of the 
condition of yeast, water, &c. 
essrs. Penney and Co., of Lincoln, exhibit some of their 
deservedly celebrated screens, and as their construction for 
barley and malt screening is so generally known, it is unne- 
cessary to describe it. 
Messrs. Pontifex and Sons, King’s-cross, also make an 
attractive display of brewers’ plant of many kinds. Steel’s 
and Maitland’s es apparatus are amongst these, as is 
also a boiling pipe or fountain for preventing boiling over, 
and Baudelot’s surface wort refrigerator. In this refrigerator 
the cooling water passes through a wall of closely su d 
pipes of small diameter, over the surface of which the leaer 
trickles from a perforated pipe at the top. Ashby’s refri- 
gerator is also shown by the same firm. This consists of a 
series of cast iron pipes placed side by side vertically or 
horizontally, having small flat copper tubes, within them. 
The wort flows through the copper tubes which are arranged 
radially in the cast pipes, and connected by flanges to 
connecting pipes at the ends of these, and the water passes 
through the cast pipes connected by side flange connecting 
pieces. The same firm also exhibits a new form of steam 
cask washer, which is simple in construction and action. 
Messrs. Aveling and Porter are exhibitors of a traction 
engine and wagon suitable for brewers’ use, and Messrs. 
Robey and Company, Lincoln, exhibit engines, vertical and 
semi-portable. A rotary pump, suitable for raising thick 
liquids and beer, &c., by hand, is shown by Messrs. Selig, 
Sonnenthal, and Co., Lambeth-hill, and the Bisschop gas 
engine for small powers is shown in work by Mr. J. H. Andrew, 
Stockport. Messrs. Proctor and Wallis, of Tustin-street, S.E., 
who have fitted up and are working the shafting for driving a 
few machines in motion, exhibit the now well-known Talbot 
engine and other of their vertical engines. Messrs. Powis, 
e, and Co. exhibit a very ingenious and apparently satis- 
factory hand-power cork-cutting machine. yee Henry 
Wilson and Co., of Stockton-on-Tees, are large exhibitors of 
flat tube refrigerators and other brewers’ plant; and Mr. C. 
E. Zimdar, who circulates a catalogue which does not give his 
address, but which is 327, Gray’s-inn-road (we give it use 
it may be useful), shows a collection of his pneumatic bells, 
the simplicity of which has secured their adoption in several 
very large buildings, and it is now stated that they are to be 
fitted in the new Law Courts. Messrs. Davis and Co., 
of Camberwell, exhibit a large collection of gas cooking stoves 
of different sizes, such as they manufacture for the South 
a Gas Company, for use under their hire system. 
Mr. T. J. Constantine, of Fleet-street, exhibits a lot of 
cooking and dwelling-room stoves, and for the fine castings for the 
latter he goes, to our shame, to France, as he is also forced to 
do for the fine enamel coating with which they are finished. 
Mr. Lewis Olrick shows some samples of Hermann’s new 
malt-kiln floor, which consists of sections of wire work, the 
wires being all in one direction, not laced, about jin. in 
diameter, and yet only ;sin. apart, though twisted round 
rods about jin. diameter as frames. The floor is level, strong, 
gives free egress to hot air, and answers well. 
There are other exhibits of importance or interest, but our 
notice of this new thing in exhibitions has already extended 
to too great a length. 








BRENTON’S RAILWAY AND GATE BOLTS. 


Tue woodcuts given below illustrate a new form of simple 
and strong bolt suitable for railway wagon and other doors 
and gates, designed and made by Mr. W. Brenton, of 
Polbathic, St. Germans, Cornwall. Fig. 1 shows the 


Fig. 1. 

















bolt as made for heavy doors or gates, the piece marked B 
being intended to represent part of the attachment to the 
door. The plate A with the bolt is, of course, fastened to 
the door-post, or whatever surrounds the door. The bolt C, 
Fig. 1, is fastened to the handle, which is forked like that 
in Fig. 2, and is free to revolve with the handle in the 


Fie. 2. 











hole in the fixed cam piece D and boss- above the letter A. 
In the position shown the bolt is home, and cannot be 
shed or work back. By lifting the handle quite up the 
bolt is withdrawn, and by dropping it on to the stop E 








as soon as the liquid reaches the filling pressure in the bottle 
it is relieved by the safety valve, The pipe is then withdrawn ! d 


it is held open. The bolt shown in Fig, 2 is for smaller 
oors. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe EnGiInger Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and Jinding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months, 

— \aeee sac Sream Enorxes, C. 8. de Bay, Westminster.—25th July, 


$199. sind OFF MecHANisM for CyLinpers, T. B. Lightfoot, Walker-on- 

Tyne.—9th August, 1879. 

3263. DentraL ENGINES, G. 
White, Philadelphia, U.S. 

3266. Sree., J. Imray, Southampton-buildings, London.—A communica- 
tion from A. Jullien, Paris. 

3270. Muces for Sprxxinc Fisres, J. Walsh, Blackburn, and J. Farren, 
Darwen.—13th August, 1879. 

3278. Locomotive Enoines, A. J. Sandron and G. Treherne, Rouen, 
France. 

3280. Hanp straps for Ruas, F. Wirth, Frankfort-on-the-Maine.—A com- 
munication from F. Bode, Pressburg. —lith August, 1879. 

3294. Borrts.gs, N. J. Butler and R. C. Price, Dublin. 

3298 PRINTING, &c., J. J. Sachs, Barrow-in-Purness.—1ith August, 1879. 

3328. HaRMONIUMS, "&e., E. G. Brewer, Chancery-lane, London.—A com- 
munication from E. Seches, Paris. 

3330. Breakine Down Watts of Houses, O. Ber, Fleet-street, London.— 
18th August, 1879. 

3336. Avrocrapsic Printinc Apparatus, T. 8. Borradaile, Union-court, 
Old Broad-street, London.—A communication from M. Flurscheim, 
Gaggenau, Germany. 

3338. Macutne Gons, W. R. Lake, Southampton-buildings, London.—A 
communication from D. W. C. Farrington, Lowell, Massachusetts. 

$340. Mreasurtve Distances, W. H. Andrews, Waterloo- -place, London. 

$342. Water Meters, F. W: irth, Frank fort-on-the-Maine.— A communica- 
tion from F. Fried and J. Oswald, Frankfort-on-the-Maine. 

. Laws Epce Corrers, F. H. Bryon, Brenchley. 

3. Desionine, &c., Stipe Vatves, J. King, Horsiydown. 
48. Evaporatine Liquips, &c., W. G. Gard, Dunstable. 

. Cartes, C. Thieffry, Paris. 

. Srups and Buttons, J. Booth, Birmingham. 
52. Merauiic Boxgs, C. R. E. Grubb, Knightrider-street, London.—19th 
August, 1879. 

3356. Surrortisc PorTaBLeE Hammocks, H. Williams, 
London Bridge. 

Srinyinc and Dovsuise, T. E. Wilson, Lille. 

3. LatHes and Potters’ WHEELs, &c., W. H. C. 
street, London. 

3364. VeLocrpepes, H. McKee, Dunfanaghy, Donegal, Ireland. — 20th 
August, 1879. 

$368. Jomstncs for Wire Fences, 
Cessford. 

3370. FasTENINGS 
mingham. 

8372. Tooru-BrusH, &c., Racks, F. Cooper, Aston. 

8374. Permanent Way of Tramways, J. 8. Matthews, 
J. H. Winby, Cardiff. 

3376. CLeanine Woot, W. R. Lake, Southampton-buildings, London.—A 
communication from Messrs. Weiss, Junior, and Co., Langensalza, 
Germany. 

8378. Traps for Rats, &c., R. Cameron, Overton, Frodsham.—2lst August, 
1879. 


Pitt, Sutton.—A communication from S. 8. 


Duke-street, 


Stanford, Victoria- 


TeLecrara Wires, &c, T. Young, 


for Gioves, Boots, &c., J. Hinks and T. Hooper, Bir- 


C. E. Winby, and 


8389. ORNAMENTAL Corps, &c., A. Ford, Chancery-lane, London. 

$382. Surveyinc and Levecuine, H. J. Haddan, Strand, Westminster.— 
A communication from C. By, Constantine, Algeria. 

8386. IstercerriInc Heat from Steam Generators, &c., E. P. Alexander, 
Soutbampton-buildings, London.—A communication from N. Tagn, 
St. Petersburg. 

3390. Cueckinc Stee, WirE Hawsers 
Mark-lane, London. 

3391. Propucinec Prustep Matter, J. E. Jefferies, 
Auguat, 1879. 

2392. Curtisc Grass and other VrcetTaBLes, W. 
London. 

3394. Economical ComBustion of Fvet in Furnaces, T. E. Wilson, Lille, 
France. 

396. Burrers and Draw-pars, R. H. a Lianelly. 

3398. Guarp for Ktr_e Barrezs, &c., . Abel, Southe ampton- -buildings, 
Lendon.—A communication from F. y ttn Meerut, India. 

3400. SprxpLes and Fryers, A. Kershaw, Belfast. 

3404. Lirtise Biocks of Srove, &c., 8. Griffin, Bath, and G. Hancock, 
Corsham. 

8406. Stream Pumps, J. W. Wilson, Sunderland.—23rd August, 1879. 

8408. Lock-stircn Sewinc, &c., Macuine, C. Pieper, Belle Alliance 
Strasse, Berlin.—A communication from M. Gritzner, C. Delisle, R. 
Gritzner, and J. Gritzner, Durlach, Baden. 

$412. Savurtries for Weavine, B. Stansfield and I. Grindrod, Rochdale. 

3416. Looms, O. Pickles, Burnley. 

3418. Cootinc Warm Water, &c., J. Henderson, Tayport, and R. Low, 
Dundee. 

$420. HaymMakinc Macurxe, D S. Newson, Enfield. 

3422. Wacons or Lorriszs, T. Monk, Liverpool. 

3424. Finishinc Pressep or Movtpep Gia:s Tumsiers, &c., J. F. David- 
son, Teams Glass Works, Dunston. 

3426. Mitts for Grinpine Corn, &c., A. Lister and E. Lister, Newark, 
U.8.—25th August, 1879. 

3429. Domestic Firepiaces, E. Roberts, Ruthin. 

3130. Permanent Way for Tramways, H. J. Haddan, Strand, West- 
minster.—A communication from J.C. A. V. Asperen, the Hague, 
Netherlands. 

2431. CarrgiaGe Door-stors, J. 
London. 

3133. Morive Power, D. Quare, Matching-green, near Harlow. 

3434. Stream Enoines, H. L. Miiller, Birmingham.—A communication 
from A. Mestern, Germ.ny. 

3435. Reapine, &c., Macnines, D.G Williamson, Bombie. 

3436. GaLvanic Batreries, R. C. Anderson, Wood-green, London. 

3438, Deer Sea Fisuine, &c., Apparatus, J. W. de Caux, Great Yar- 
mouth. 

3440. Wasuinc, &c., WovEN Faprics with Liquips, J. Smith, Thornlie- 
ban 

3441. Lawn Mowrnc Macutnes, W. P. Thompson, High Holborn, London. 

—A communication from P. Mast and 8. W. Martin, Springfield, U.S 

3442. Prev ENTING we Sweatine, &c., of Grass, C. Kerby, Camberwell. ~ 
26th August, 

3443. FURNACEs, Ne Bennis, Bolton. 

3445. Dyernc and PrintiNa, A. M. Clark, Chancery-lane, London.—. 
communication from C. Collin and H. Lenicque, Paris. 

3446. Prerarinc and Spinninc Variecatep Yarns, H. C. Hill, Staly- 
bridge. 

3447. CLeantnc Apparatus for Carpinc Macuriyes, P. O'Halloran, 
Ledbury-road, Bayswater, London.—A communication from P. Hauser, 
Zurich, Switzerland. 

$448. Srraisinc Pup, J. Wood and R. Wood, Leith. 

3449. Rotary Pumps, G. W. von Newrocki, Leipziger Strasse, Berlin, 
Germany.—A communication from 0. Rauchfuss, Berlin, Germany. 

3450. AuromaTic VaLve, J. Casey, Philpot-lane, London. 

3451. Sprnninc Woot, &c, W. R. Lake, Southampton-buildings, London. 
A communication from J. Abbott, Philadelphia, U.S. 

3452. Looms, J. Hollingworth, Dobcross. 

8453. SPINNING, &e, MACHINES, W. B. Gray, Glenanne, Ireland. 

3454. Separnatine Sotip from Liquip Matrers, C. H. Roeckner, New- 
castle-on-Tyne. 

= eee or CoverinG Wire, &c., E. Fox, Castle-street, Shef- 

eld. 

8456. Stays, W. L. Wise, Whitehall-place, Westminster.—A communica- 
tion from T. Franz, Berlin, Germany. 

8457. ReouLatine the Supr.y of Steam to Stgzam Enorves, J. D. Churchill, 
Beigrave-road, Holloway, ee 

3458. REVOLVING Stanps, W. Lake, Southampton-buildings, London. 
—A communication from F. o Johnson, Brooklyn, U.8.—27th August, 
1879. 

8459. Sip for Receasinc the CottarR Cuarns of Horses when Faia 
Down, W. Colding, Canonbury, London. 

a Guitey and Trap for SEWERS, T. Blakey and H. Wilson, 

ax. 

8461. Breakinc or CrusHinc Stone, &c., G. Dalton, Leeds. 

8462. Tramways, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Count Delamarre, Paris. 

3463. Jomvine, &c., the Enns of Tramway Raizs, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from Count Delamarre, Paris. 
3465. Ain Turpines or WinpMitis, G. W. von Nawrocki, Leipziger 

Strasse, Berlin, Germany.—A communication from F. Hartmann, 

Braunschweig, Germany. 


and Cases, W. M. Bullivant, 


—22nd 


Congresbury. 


Clark, Oxford-street, 


Edwards, Cassland-road, Hackney, 





3466. Dopspys orn Sueppinc Motions for Fancy Weavine, . _ Livesey, 
jun., Greenbank, Blackburn.—A communication from N. N. Wadia, 
Bombay, India. 

3468. Comapinc Macuines, R Curtis and T. Barker, Manchester. 

3470. SupPLYING WATER Apparatus, W. R. Lake, Southampton- “buildings, 
London.—A communication from 'N. W. Grec n, Springfield, 

3473. Iysucatine, &c., TeLecRarH Wires, A. Wilkinson, Paddington- 
street, London. 28th August, 1879. 

3473. IRontne, &c., Woven Fasrics, A. B. Furlong, Bernard-strect, 
Brunswick-square, London. 

3474. Turntno Paces of Music-pooxs, A. Villaret, Marvejols, France. 

3476. Michropnonic Apparatus, W. P. Thompson, High Holborn, 
London.—A communication from L. De Locht, Li¢ge, Belgium. 

3478. Furnaces, C. A. Day, Serle-strect, Lincoln’s-inn, London.—A com- 
munication from J. Lukens, Conshohocken, U.S. 

3479. Evecrric SIGNALLING APraRaTUs for Raitways, W. 
London. 

3480. BrREECcH-LOADING and other Frre-arms, W. Soper, Reading. 

3483. Securtne, &c., Winpow Sasnes, E, Russ, Winchester.—2vth August, 
1879. 

3485. Bucktes, C. N. Eyland, Walsall. 

3486. Tank Locomotives, C. Kesseler, Mohrenstrasse, Germany.—A com- 
munication from Hohenzollera Actien Gesellschaft fiir Lomotivbau 
und Maschinenfabrikation, Duesselderf, Semens. 

$487. Errectinc Deer Sea Sounprnos, T. F. Walker, Birmingham. 

3488. Liqvorine, &c., LUMP Svear, Cc. D. Abel, Southampton- buildings, 
Chancery-lane, London.—A communication from . Langen, Cologne, 
Germany. 

3489. Compintnc Pure Basic Rerracrory Mareriats. E. F. Althans, 
Breslau, Germany. 

3490. Prorecrinc Harpours, &c , J. Shields, Perth. 

3491. GuLuies, R. Barlow, Union-street, Ancoats. 

3492. Dryine Starca, &e., A. McDiarmid, Glasgow. 

3493. CLEARING TRAMW ays, J. H. Johnson, Lincoln’s-inn- fields, London. 
—A communication from C. Marsillon, Lille, France. 

3494. Sewine Macuines, A. M. Clark, Chancery-lane, London.—A com- 
munication from the Wilson Sewing Machine Company (Incorporated), 
Chicago, U.S. 

3495. CHeckinc Fares, J. W. B. McAdam, Buttersea, London. - 30td 
August, 187 

. COMBUSTION of Fu EL, 
from H. M. 


Robinson, 


J. T. King. Liverpool.—A communication 

Pierce, Gre und Rapids, U. 

3497. Ratzs for Rattways, &ec., C. W hecler, High Holborn, London. 

3498. Pavine, C. Kesseler, Mobrenstrasse, Germany.—A communication 
from C. Bergmann, Osterwieck-am- Harz, Germany. 

3500. Frum PRessv RE Reoutators, C. Wetter, Strand, Westminster.—A 
communication from G. Ross and F. Dodge, Troy, U.S 

3501. SHoe for Hioases and otber Animas, T. . Stokes, Falmouth-road, 
Surrey. 

3502. Cement, F. G. Olliver, Kingston. 

3503. Paintine Woven and other Fasrics, T. Nixon, Alexandria. 

3504. LaBeLLtinc borries, &c., P. Collas, Bridge Vale, Guernsey.—lst 
September, 1879. 

3507. Roastinc Correg, H. Faulder, Stockport. 

3508. Lamp ATTracuMents, G. W. von Nawrocki, Leipzigerstrasse, Ger- 
many.—A communication from the Actien-Gesellschaft fiir Fabrikation 
von Bronzewaaren und Zinkguss, Berlin, Germany. 

3509. ELecrric Lamps, R. E. B. Crompton, Mansion House-buildings, 
Queen Victoria-street, London. 

3510. AtracHiInG Door Knoss to their Sprxpies, J. M. Farnol, Birming- 
ham. 

3511. TreEatTING Piawxts, C. D. Abel, Southampton-buildings, Chancery- 
lane, London.—A communication from A. E. Neumann, Penzing, near 
Vienna, Austria. 

3512. Cummneys, M. E. Walton, Torrington-square, London. 

Kerr &e., G. P. Chiles, Southampton-buildings, London. 
. Miners’ Sarety Lamps, J. M. Douglas, Howard-place, Edinburgh. 
3. Printinc Woven FABRICS, H. Oliver, Alexandria. 
7. Cray Tospacco-pipes, W. Abbott and A. Dymock, Glasgow. 
5. Lockine, &¢«., Wixpow Sasnes, M. Andrew, Southampton-build- 
ings, London. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3721. Boor and Suoe Rack, H. C. Macdonald, Brighton.—17th 
1579. 

3731. Strarvers, H. H. Lake, Southampton-buildings, London.—A com- 
munication from E. P. Woods, D. Sherwood, and Uv. H. Latham, Lowell, 

J.8.—17th September, 1879. 

3749. Pipes, &c., J. Hartley, Crank.—18th September, 1879. 

3778. Meta Rops or Wire, W. R. Lake, Southampton-buildings, London, 
A communication from P. Arbogast and T. J. McTighe, Pittsburgh, 
U.S.—19th September, 1879. 

3824. Books, &c., E. 8. Glover, Portland, U.S. - 23rd September, 1879. 


September, 


Patents on which the Stamp Duty of £50 has been Paid. 
3714. Iron and Sree, C. W. Siemens, Queen Anne’s-gate, Westminster. — 
22nd Septenber, 1876. 
3781. BourToy-HOLE StitcHING, T. Rose, Camden-street, Peckham, London. 
28th September, 1876. 


3724. Masuinc, &c., APPARATUS, 
Germany.—23rd September, 1876. 

3745. DisrripuTinc, &c., the Frow of Liquips, H. Collett and J. B. 
Denans.—25th September, 1876. 

3763. Pumps, G. T. Blundell and J. W. Blundell, Limehouse, London, and 
F. Holmes, Victoria Park, London.— 27th September, 1870. 

3787. REMOVING SooT and Deposit from Heat- -ABSORBING Surraces, &c., 
8. H. Mather, J. Ormesher, W. Ormesher, and 8. Brown, Middleton.— 
28th September, 1876. 

3809. Dritiinec, &c., MacutnerRy, J. Dickinson, 
Works, Sunderland. —30th September, 176. 

3831. Steam and other Cuttivators, G. Greig, Harvieston.—3rd October, 
1876. 

3845. Screws, W. C. Stiff and A. Bowen, Birmingham.—4th October, 1876. 

3736. ABDOMINAL Supports, A. C. Herts, Bloomsbury, London. —25th 
September, 1876. 

3158. RoLttinc Metastiic Hoops, &c., 
Adelphi, London.—26th October, 1876. 

3762. SUPPLYING PaPEeR to PrintinG and other Macuiyery, &c., C. F. 
Waldo, Southampton-buildings, London.—z7th September, 1576 

3782. GENERATING, &c., Evecrricity, Il. L. Pulvermacher, Regent- street, 
London.—28th September, 1876. 

3808. CLostinc Doors and Gares, J. A. Fahie, Nassau-street, Dublin.— 
30th September, 1876. 

3803. AnrtiriciaL Stone, J. P. Barbier, Suresnes, France.—30th September, 
1876. 


F. Wirth, Frankfort-on-the-Maine, 


Palmer’s-hill Engine 


W. L. Wise, Chandos-chambers, 


Patents on which the Stamp Duty of £100 has been Paid. 

3199. Curtinc Screw Tureaps, &c., J. Barrow, Manchester. — 20th 
October, 1872. 

2817. STEERID 
September, 1872 

2827. Wires, C. on Dick, Pittsburgh, U.S. 
street, London. 36th Se eptember, 1872. 

2949. CHaFr-CcUTTING MacHInEs, F. W. Follows, J. Bate, and 8. Edwards, 
Manchester.—7th October, 1872. 

2885. Steam Pumps, &c., C. H. Hall, New York, U.S8.—1st October, 1872. 

2841. Gas, W. T. Sugg, Vincent Works, Vincent-street, Westminster.— 
26th September, 1872. 

864. Comrosine, &c., Type, C. eas, Osborne-terrace, Clapham- 
road, London.—28th September, 1872 
923. ELECTRICAL STEP-BY-STEP INSTRUMENTS and APPARATUS, 
Siemens, Great George-street, Westminster.—3rd October, 1572 

2925. Rivers, &c., E. G. Brewer, Chancery-lane, London.—ird October, 
1872. 


Suirs, W. Fair, Liverpool, and W. Bow, Paisley.—24th 


., and G, A. Dick, Cannon- 


Cc. H. 


Notices of Intention to Proceed with Patents. 

1993. Wispow Sasues, W. 8. Simpson, Battersea.—20th May, 1879. 

2013. CLEANING, &c., CorFEer and Rice, R. C. Grahame, New Malden, and 
N. G. Kimberley, Regent's Park. 

2018. Stream Borers or Generators, T. C. Watts, Leadenhall-street, 
London. 

2021. Printinc Macurngs, R. Ritchie, Edinburgh. 

2025. VaLves or Cocks, T. Penn, Wandsworth-road, Surrey, and G. 8. 
Ullathorne, Wandsworth Common, Surre; 

2026. SonstrruTine InstRuMENTs, &c., for GLozes, D. Doyle, Youghal, 
Cor! 


2034. CoMBINATION DRAWING Squares, A. Savage, Great Dover-street, 
Surrey.—2lst May, 1879. 

2048. TaBies, J. J. Broadbridge, Walworth-road, Surrey.—22nd May, 1879. 

2054. Bricks, A. Johnson, Handsworth. 

2057. Driving Screw -~pemengme J. Fisher, Southampton-buildings, 
London.—23rd May, 1879 

2072. Paper Fives, R. W. Wilson and C. Dickie, London.—A communica- 
tion from J. L. Chapin. 

2079. Carriace Coverinos, G. W. von Nawrocki, Berlin.— A commuuica- 
tion from L. Schmetzer. 

2080. Rerricerators, W. L. Wise, Westminster.—A communication from 
F. Fanta. —24th May, 1879. 

2083. Scourrne TipaL and River CHanne.s, P. Protheroe, Leadenhall- 
street, London. 





2086. Soong, Inonino, &c,, Kivrep Fasrics, A. J. Tracy, Clerkenwell, 
zondo 

a 5 beakews, F. H. F. Engel, Hamburg.—A communication from ©, 4, 

. Hipperling and L, Boysen, 

one GRapeLe BUCKETS and Forks, T. Hodge, Kingston-upon-Hull, 

2004. Manuracrurina Fiour, J. Higginbottom and E, Hutchinson, 
Liverpool. 

2095. Compositions for Puorograrnic Piates, J. H. Ritchie, Fenchurch. 
street, London. 

2096. REMOVING Supmercep Banks of Sanp, &c., 
Bergeron, Westminster.—26th May, 1879. 

2099. Sasu Fasteners, W. R. Barter, Manchester. 

2105. Burrers, D. N. Arnold, Solihull. 

2109. Wer Gas Merers, C. D, Abel, Southampton-buildings, London.—4 
communication from D. J. Falconetti. 

2111. Exvecrric Licut, W. R. Lake, Southampton-buildings, London,—A 
communication from J. Puvilland and T. Raphael. 

2116. Unnairine Skins, &c., J. Hall, Leeds. 

2118. Lapies’ Corsets or Stays, W. T. Reddell, Jewin-street, London,— 


27th May, 1879. 
2125. Suvrrers, ScREENs, &c., R. Orr, Belfast, and R. 8. Birch, Dun- 
J. Ellison, Leeds. 


murry. 

2127. Deessine FLour, &c., 

2133, PaRaLLet Ruves, T. Davis, West Bromwich.—28th May, 1879, 

2137. Fivrerrnc Water, &c., G. Bischof, Bloomsbury. 

. Steam Enaines, F. C. Marshall, Newcastle-on-'Tyne. 
3. Boors and Snogs, W. 8. Clark, Street. 
7. BREECH-LOADING SMALL-ARMS, . Reeves, Birmingham.—29th May, 
ie 
. PERMANENT Way, 
. A. Haarmann. 
att Loose Putteys, J. Davis, Lawrence Hill, near Dristol.—30th May, 
879. 

2176. Ratbway Carriace, &c., Covertncs, H. H. Lake, Southampton- 
buildings, London.—A communic ation from A. Dufour, —8ist May, 1879, 

2181. MouLpino Patrerys, C. Pieper, Berlin.—A communication from G, 
Woolnough and F, Dehne.—2nd June, 1879. 

2183. Price Fasrics, G. W. von Nawrocki, Berlin.—A communication 
from G. Juél. 

2185. Sounpine the Derru of Waters, G. W. von Nawrocki, Berlin.—A 
communication from P. Rousset. 

2202. SHow Cases, W. R. Lake, Southampton-buildings, London.—A 
communication from O. H. Blood, W. Mills, and T, B. Mills.—3rd June, 
ag 

. FLoor-cLotu, F, Walton, Twickenham.—4th June, 1879. 

228. VPGETABLE COLOURING SUBSTANC ge, M. E, Savigny and A. C. Collineau, 
Paris.—9th June, 1879. 

2303. VARIABLE EXPANSION VALVI s, A. M. Clark, Chancery- lente, London. 

A communication from A. seo Bethe aul. —10th June, 1d79. 

2338. Gas Burners, A. M. Clark, Chancery-lane, London. a” communi- 
cation from J. E. Marrel.—12th June, 1879. 

2353. lore, W. A. Gorman and J. Walker, Westminster Bridge-road.—13th 
June, 1879, 

2384. AuTomMaTic Disconnectine Gear for Boats, J. Sample, Blyth.—16th 
June, 1879. 

2405. Rotter Mitzs, W. L. Wise, Westminster.—A communication from 
M. A. Braun.—1lith June, 1879. 

2491. Horse-rakes, 8. B. Bamford, Uttoxeter.—2lst June, 1879. 

2509. Gas Generators, A. Longsdon, Queen Victoria-street, London.—A 
communication from A, Krupp. 

2584. ‘lurpINes, W. K. Lake, 5outhampton-buildings, London.—A com- 
munication from F. E. Mahoudeau.—26th June, 1879. 

2161. SepaRatinG Particies of Iron, &c , J. Neale, Stoke-on. Trent.—28th 
June, 1879. 

72 . Looms, T. Sagar, Burnley.—2nd July, 1879. 

3. KeyLess Warcues, W. Lf. Read, White-street, Coventry.—5th July, 
1879. 

. Seep Drixts, C. T. Burchardt, Mauer Strasse, Berlin, Germany.—A 
communication ag un G. Sommerteldt.—s8th July, 1879. 

2340. MaGazine, , Fine-armes, A. M, Clark, Chancery-lane, London.— 
A Pownce on Ma from J. Werndl.—1lth July, 1879. 

3078. Exuaustine, &c., Liguip or Gaseous Bopigs, H. 
Chancery-lane, London.—A communication from E. D. 
July, 1579. 

3lu7. Casks, A. W. Gillman and 8. Spencer, Castle Browery, St. George’s- 
road, Southwark, London.—Slst Judy, 1879. 

3193. OXupisinG ALKALI Makers’ Vat Liquors, W. Weldon, Rede Hall 
Burstow.—A communication from Dr. Pauli. 

$194. Sutpnur, W. Weldon, Rede Hall, Burstow.—A communication 
from A. R. Pechiney.— Sth August, 1571 

3201. Sprino Beps, &c., J. Lokie, Lord-strect, Liverpool. 
munication from C, Auringer.— ?ih August, 1879. 

$262. Dentat Enoines, G. litt, futton.—A communication from 8. 8. 
White. 

3260. Sveet, J. Imray, Southampton-buildings, Chancery-lane, London. 

A communication from A. Jullien.—13th A ugust, 1879. 

$298. Printino, J. J. Sachs, Barrow-in-Furness.—lith August, 1879. 

3312. TREATING Straw Manvne, I. H. Cobley, Dunstable.—loth Auguat, 
1879. 

3336. AUTOGRAPHIC PRINTING APPARATUS, 

Old Broad-street, London. 


T. R, Crampton and C, 


F. C. Glaser, Berlin.— A communication from 


E. Newton, 
Farcot.— 29th 


Partly a com- 


T. 8. Borradaile, Union-court, 

A communication from M. Fiiirscheim., 

3345. EVAPORATING, &c,, Liquip and other Supstances, W. G. Gard, 
Dunstable. 19th August, 1579. 

3376. CLeaninc Woot, W. 8. Lake, Southampton-buildings. London.—A 
communication from Weiss, jun., and Co.—2lst August, 1879. 

3391. Propucine Printep, &c,, Marrer, J. E. Jefferies, Yeo Bank, Con- 
gresbury.--22nd August, 187¥. 

i . Cray Tosacce-rires, J. R. Bird and C. G. Robertson, Glasgow. 

3396. Burrer and Draw-bak Apparatus, R. H. Hepburn, Llanelly.—23rd 
August, 1879. 

8433. Motive Power, D. Quare, Matching-green, near Harlow. 

3456. GaLvanic Bartrerigs, RK. C. Anderson, Wood-green, London. 

3440. Wasnine, &c., Woven Fasrics with Liguips, J. Smith, Thornlie- 
bank.—26th August, 1879. 

3448, STRAINING PULP, J. Wood and R. Wood, Leith. 

3457. RecuLatine the Surriy of SreaM to Stream ENGINES, 
Churchill, Belgrave-road, Holloway, London.—27th August, 1879. 

3461. BREAKING or CRUSHING Stone, &c., G. Dalton, Leeds.—28th August, 
1879. 

3474. TunNING Paces of Music-nooks, A. Villaret, Marvejols, France. 

3479. ELECTRICAL SIGNALLING APrraRaTus, W. Kobinson, Boston, U.S.-—- 
29th August, 1879. 

3488. Liquorine, &c., Lump Suoar, C. D, Abel, Southampton-buildings, 
Chancery-lane, London.—A communication from E, Langen,—svuth 
August, 1879. 

3504. LaBELLING Bortties, &c., P. Collas, Bridge Vale, Guernsey.—1st 
September, 1879. 

3517. CLay Topacco-pipes, W. Abbott and A. Dymock, Glasgow. 

3518. Lockine, &., Winpow Sasues, M. Andrew, Southampton-buildings, 
London. 

8520. Curtinc Screws, J. MacKenzie, Osnaburgh-street, Regent's Park, 
London,—ind September, 1579. 

3536. Motive Power, H. Crowley, Manchester.—A communication from 
i. G, Hallstrém.—3rd September, 1879. 

. Canisters, C. Cheswright, Parkhurst-road, London. 

3556. PERMANENT WAY and KOLLING Sr kK, J. W. Grover, Victoria- 
chambers, Westminster. 

3562. CARBURETTED HypRocen Gas, W. R. Lake, Southampton-buildings, 
London.—A communication from L. Scholl. 

3664. VeLocipepes, N. K. Husberg, Stockholm. —4th September, 1879. 

3598. Srorreninc Borries, N. Thompson, Southampton-buildings, 
London.—6th September, 1879. 

3696. Topacco, &c., Boxes, C. Cheswright, Parkhurst-road, London.— 
15th September, 1879. 

3731. SrRaie«s, H. H. Lake, Southampton-buildings, London.—A com- 
munication from E. P. Woods, L, Sherwood, and U. H. Latham.—1l7th 
September, 1879 

3778. TELEGRAPHIC Cases, &c., W. R. Lake, oy Rt re 
London.—A communication from P. Arbogast and T, J. McTighe.—1lvth 
September, 1879. 


J. D. 


All i erame having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published. gt A the week ending 
September 27th, 187) 
243, 4d.; 340, 2d ; 420, 6d.; 471, 2d.; 530, 6d.; 565, 6d.; 618, 6d.; 625, 6d.; 
os, 1s. 4d.; 642, 6d.; 648, 2d.; 650, 6d.; 657, 6d.; 668, 6d.; 671, 84.; 676, 4d.; 
680, 6d.; 681, 6d.; 684, 6d.; 692, 6d.; 700, 8d.; 719, 2d.; "727, 6d.; 730, 6d.; 
733, 6d.: 745, 6d.; 750, 2d; 753, 8d.; 754, 8d.; 760, 6d.; 761, 2d.; 764, Gi; 
768, 2d.; 770, 4d.; 772, 2d.; 774, 2d ; 775, 6d.; 780, 2d.; 781, 2d.; 786, 4d.; 
789, 6d.; 790, 2d.: 793, 4d.; 794, 2d.; 795, vd.; 707, 2d.; 80), ad.; 802, 2d.; 
806, 2d.: 807, 2d.; 809, 6d.; 813, 6d.; 816, 2d.; 817, 2d.; 867, 6d.; 947, 8d. ; 
1069, 6d.; 1371, 6d.; 1580, 4d.; 1650, 4d.; 2436, 6d.; 2544, 4d.; 2645, 4d.; 
2549, 10d’; 2649, 2d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-olfice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp- 
ton- , Chancery-lane, London, 
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ABSTRACTS OF SPECIFICATIONS. 


ourselves expressly for THE ENGINEER at the office of 
Prepared by Her Majesty's Commissioners of Patents. 





4914. CoLourine Marrer, F, Wirth.—Dated 2nd December, 1878.--(A com- 
ion.) 4d. 

quneecaaes improvements on patent No. 1715, dated 29th April, 1878, 
and consists in the manufacture of colouring matters resulting from the 
action of the two disulfobetanaphtolic acids on the diazo-compounds of 
the phenoles and naphtols and their ethers. 

. Locks, A. C. Herts.—Dated 4th January, 1879. 6d. 

+4, Sranbraces various combinations of parts, including a longitudinally 
movable and rotating setting spindle, with attached cam, arm or tappet 
and a locking and unlocking hook and bell hammer butt, the two latter 
being arranged for operation in their respective order by the spindle with 
its attached cam, arm or tappet. 

95. MacuINeRY FoR Propucina OATMEAL, &e., J. McCann.—Dated 9th 

ary, 1879. 3 

hoe: of ‘Steel rollers are mounted in suitable frame work. One of 
these rollers is grooved longitudinally (parallel to its axis) with sharp V 
shaped grooves, the space between each two grooves or teeth being as near 
as possible equal to half the size of a grain of shelling. The second roller 
over which the machine is fed is ved at right angles to its axis (the 
grooves being round or U shaped by preference). After passing through 
these two rollers, the shelling is passed through a second pair of stones, 
when the cut particles are rounded and subsequently passed over the 
sifter in the ordinary course. 

205. CANNON TO BE USED FOR ATHLETIC PuRPosES, J. Holtum.—Dated 
18th January, 1879. 6d. 

The cannon is about 30in. long; the bore is about 5in. diameter and 
24in. deep from the muzzle. The other end is bored about din. diameter 
and 4in. deep ; this part has a screw thread. A hole is bored 2in. dia- 
meter communicating with the centre of the interior of the cannon. A 
metal powder chamber has a flange at one end and the other —_ fits the 
hole communicating with the interior of the cannon, The powder chamber 
has a small cavity in one end to hold the charge of powder ; in the other 
end is fixed a nipple for an ordinary cap, this nipple communicating with 
the powder. A Scenes is fixed to strike the cap on the nipple through 
the centre of the breech end. 

309. Gas-rowerR Locomorive For Tramways, &c., C, Pieper.—Dated 25th 
January, 1879.—{A communication.) 6d. 

The essential features of this invention are, First, the storage of com- 
pressed gas in one or more reservoirs, which gu, after having been 
reduced to a certain lower but constant pressure ag ous of a pressure 
regulator, is mixed in adjustable proportion with of the same pressure 
supplied by an air-compressing pump driven by the engine, the gas and 
air thus mixed being —— conducted to the motor ; Secondly, 
the transmission of motion from the gas motor to axles of the loco- 
motive or by means of friction wheels, friction couplings, or 
other frictional gearing for the purpose of allowing the locomotive or 
carriage to be started or stopped, or its motion reversed while the gas 
motor continues working with its shaft always revolving in the same 
sense. 


421. Groves, J. Matthews.—Dated 1st February, 1879.—(Not proceeded with.) 
4d. 


The fingers are made of lace or net and the hand portion is made of kid 
or other leather. 

497. Macuine on Battery Guns, J. F. Trotter.—Dated 7th February, 
1879. 6d. 

This consists, First, in supporting the gun barrels in discs, having slots 
at their ci f for bling the barrels to be withdrawn at the 
muzzle end ; Secondly, constructing the cam guide for the barrel as sepa- 
rate pieces from the casing ; Thirdly, regulating the lateral motion of the 

in for spreading the fire by means of a disc on the crank lever working 

tween checks on the support, the excentric position of which disc is 
regulated by a slide and scale on the lever; Fourthly, supporting the gun 
on a ball-and-socket pivot, allowing both vertical angling of the gun for 
sighting and lateral motion for spreading the fire ; Fifthly, mounting the 
ivot ns the gun on a slide capable of transverse motion on the carriage 
or lateral sighting ; Sixthly, supporting the br.ech end of the gun in a 
saddle piece to which the elevating screw is jointed, while the socket of 
such screw is mounted on trunnions on the support; Seventhly, construct- 
ing the cartridge holders with loops by which they are threaded on to the 
belt ; Eighthly, providing a guide to the feed drum for guiding the cart- 
ridge belt into position on the drum; Ninthly, providing a steel casing 
for enclosing the whole of the gun. 
498. Apparatus ror Workine Rattway Brakes,"C. D. Abel.— Dated 7th 
February, 1879.—(A communication.) 6d. 

In order to enable the apparatus to be worked either by compressed or 
rarefied air, or by both conjointly, the communication pipe, at its end 
next the engine, terminates in a three-way cock having two branch pipes 
from it, one connected to the main reservoir of compressed air on the 
locomotive, and the other to the suction of the air-compressing pump or 
to a steam ejector. When the cock is in one position the pipe communi- 
cates with the compressed air reservoir, and when in the other position 
with the suction of the pump or the ejector. 

500. Macuivnery ror Curtinc, Bunpiixc, axnp Tyixc Frirewoop, J. 
Lambie and B. C. Evers. -~Dated 8th February, 1879. 6d. 

The blocks of wood are sliced into sticks by cutters and fall on to a 
travelling band, which delivers them to a hopper leading to a cylinder 
which the sticks enter, and are then pushed forward by a plunger, when a 
binding apparatus secures them together. 

EQl. Om ror Parstino, &., F. Wirth.—Dated 8th February, 1879.—(A 
communication. }—{ Not with.) 2d. 

One hundred parts of linseed oil, fifty parts of Dammar cat’s eye gum 
or other suitable gum of the like character, twenty parts of wax or 
stearine, and fifty parts of oil of turpentine, are boiled er and then 
ground or rubbed up with the colour or colours desired in the ordinary 
manner, 

6502. Governors ror Steam Enatnes, W. B. Haigh.—Dated 8th February, 
_ 1879.—(Not proceeded with.) 2d. 

Upon the upright governor spindle is placed loosely a hollow globe 
capable of sliding vertically thereon, the vertical motion being limited by 
means of a pin or cotter which passes through a vertical slot in the 
governor spindle. The hollow globe is slightly elongated vertically, and 
and is made in two parts fastened together. The lower part is made with 
two bosses ep internally (diametrically opposite to each other), 
and into each of these bosses is screwed or fixed a pin, the inner end of 
which is just clear of the governor spindle. On each of these pins is 
hung the boss of a bent lever, the lower arm of which passes out through 
a slot in the hollow globe and terminates in a ball or weight. The levers 
are so cranked that the two balls are diametrically opposite to each other, 
ove on each side of the spindle. The upper arms of the levers are jointed 
os by a short link) to a block fixed y a pin to the governor spindle 
nside the upper of the globe. The lower half of the globe is formed 
with a short or sleeve provided with a neck, which is embraced by 
the fork of the throttle valve lever. 

503. Apparatus ror SuppLyinc WATER TO Warter-cLosets, [&c., A. 
Wheeler.—Dated 8th February, 1879. 5 

To the centre of the front of the cistern is fixed a bracket or bearing 
forming a fulcrum in which pivots a cranked lever, one end of which is 
slotted so as to extend over the front of the cistern, and receives the 
chain or rod for operating the valves, a stop on each side of the slot 
limiting the play of the lever. In or near the centre of the bottom of 
this cistern placed a weighted plug or other suitable outlet valve 
opening into the pipe supplying the water-closet, bath, or lavatory, and 
& vertical air pipe passes through the centre of the outlet valve and is 
continued to the top of the cistern, being formed with an eye or link 
near its upper part, through which passes the other end of the cranked 
lever. The inlet valve consists of a ball cock of the ordinary construc- 
tion, the lever or stem of the ball passing in a slot in the cranked lever. 


504. Paper Freeper For PRINTING Presses, C. Ellery.—Dated 8th Feb- 
ruary, yt og anew 6d. 

A pile of Bid is pl in a holder at its end beneath a sliding head. 
A rod is fo back by a suitable connection with the press, and carries 
with it a wrist pin, which moves a shaft and its wiper tu raise the holder 
until the top sheet of oa is carried into contact with the lower end of 
sliding tubes, upon which an exhausting pump is constantly operating, 
80 as to form a partial vacuum therein, when the sheet adheres yy atmo- 
spheric pressure to the bottom of the tubes. At the same time the rod is 
forced back and the slid head moves forward, carrying the sheet of 
Paper with it until it is caught by the fingers of the press and retained. 

. ANCHORS, D, ee a por ay 8th February, 1879.—(A communica- 


tion.)— (Not groveeded ) 2d. 

The shank of the anchor is provided with but one arm for carrying the 
palm, and this arm is forged in one piece with the shank. The shank is 
: tted with a detachable stock, and at its back the shank is formed with 

‘wo strong shoulders, to which is — attached a guide rod, which lies 
el with the shank, and is intended to receive the oes ring of 

e chain cable, leaving it free to traverse from end to end thereof, 





608. Suapes or Lanterns ror Execrric Licuts, &c., H. V. Weyde.— 
Dated 8th Felruary, 1879. 

An armillary arrang t of refi surrovnds the lantern in 
parallel zones above and below the luminous focus, These annular 
reflectors are in two sects separated by an equatorial band or prism, an 
they are slightly concave, the upper set on their lower surface aud the 
lower set on their upper surface, und they are so formed and spaced as to 
intercept the whole of the upwardly and d HY jected rays and 
divert them horizontally in all directions. 
509. Bieacuina Amper, Corat, d&c., J. G. Wilson,—Dated 8th February, 

1879.—(4 communication.)—(Not proceeded with.) 2d. 

¢ lacs or varnishes when composed of solutions of amber, copal, and 
other resins in turpentine oil are exposed to the influence of ozone, either 
in flat vessels by conducting a current of ozoned air over its surface, or 
by drawing or forcing ozoned air through the same when confined in high 
and narrow vessels. ‘ 
510. Suears, B. Wilkinson.—Dated 8th February, 1879. 6d. 

The blades, shank and bow are composed wholly of fiat stecl, not 

turned over at the edges or twisted, the whole being—so to say—in one 
lane, but the bow will be curved sideways, either in one regular curve 
Tom the shanks or otherwise, to give it elasticity, the bow being so 

curved and formed and completed in the ordinary manner as to give it 

the required elasticity or power of springing. 

511. Harvestina Macuines, G. Orendi.—Dated 8th aeete 1879. 6d. 

A comb enters the corn in front of the cutters and divides it into 
bunches which are cut by means of eight cutters revolving over the 
comb. Arms which revolve with and accompany the cutters remove the 
cut branches, which are caused to lean against and slide along delivering 








v7} 








arms and bands which surround the hine, the being thus 
removed in a standing inclined positi These standing bunches are 
gathered into ect sheaves at a point where the frame is widened out 


at the back, the space thus form 

grain from the delivering arms. 

512. Urtnat Apparatus FOR TRAVELLERS, &c., 0. Gilsow.—Dated 10th 
February, 1879. 6d. 

The apparatus ists of two 1 h ted at top to a part to 
cover and enclose the sexual organ, and each branch is divided into two 
or more tubes, in order to prevent bulging out, and which merge into one 
tube near the bottom, where a cock is fitted to discharge the apparatus. 
Straps and a waistband are provided to attach the apparatus to the legs 
and fede of wearer, one branch being fastened to either ley. 

518. Evecrro Dynamic Apparatus, J. Imray.— Dated 10th February, 1879. 
--(A communication.) -( Not proceeded with.) 2d. 

This relates to means of producing motive power by bringing a number 
of electro- ets into successive action on a moving armature, so that 
as the force of each on the armature decreases owing to distance the force 
of the next in order shall act upon it. 

514. Wepep [ron Tunes, W. Brownhill, jun.— Dated 10th February, 1879. 
—(Not proceeded with.) 2d. 

A series of two, three, or more welding and finishing tongs are placed 
one behind the other in front of the heating furnace, the tube to be manu- 
factured being passed successively through the series of welding and 
finishing tongs without reheating it. 


515. Sreamine Prixtep Fasrics, &c., J. Smith.—Dated 10th February, 


1879.—(Not proceeded with.) 2d. 

m of at heric pi is employed and the desired enhanced 

action is obtained by superheating the steam. 

616. Dish orn Pan ror CuLtnary Purposes, G. Mander.—Dated 10th 
February, 1879. 4d. 

This consists in forming at the lip or mouth of the dish ae the whole 
way around its inner periphery, an inner and downwardly projecting 
flange or bend, soas to form a continuous bend or sealing groove, up 
which the juice rises when the pie or other preparation is being cooked. 
517. Arraratus FoR GRINDING AND Po.isHine, R. J. Bdwards.—Dated 

10th February, 1879. 10d. 

A malleable iron wheel is formed with a number of transverse or 
diagonal grooves on its periphery, and is unade to revolve in a trough con- 
taining emery powder, which collects in the ves and serves to grind 
or polish the surface of articles applied to it whilst revolving. 

518. AstRONOMICAL APPARATUS FOR THE NAVIGATION OF Suips, &c., E. 
G. Brever.—Dated 10th February, 1879.—(A communication.) 6d. 

This consists of a globe, a number of hoops, and a stand for the globe. 
The globe is frce to turn in any direction, and on it are marked the 
equatur, the poles, the stars of first and second magnitude, with limits 
and inscriptions of the constellations to which they belong. On the 
equator is marked the vernal point, and starting from it the hours from 
0 to 24. One hoop slightly larger than the globe over which it passes 
represents at its upper part the true horizon of the place, and on the half 
of its outer surface it is divided into d This hoop can be fixed to 
the globe by means of a spring and set screw, and it is joined at right 
angles to a half-circular hoop, which represents the half meridian, and is 
graduated from 0 to 90 deg., the 0 deg. common to both hoops being at 
the centre of the half hoop, At the zero of this half-circle is a pivot, 
round which turns a quarter-circle or hoop which represents the vertical 
of any star, and is ua 0 deg. to 90 deg., the latter on the axis 
- the pivot, and the zero corresponding to the surface representing the 

orizon. 

519. Looms, J. Bywater and C. Bedford.—Dated 10th February, 1879. 6d. 

The ordinary jack rods or levers are used, hinged at the centre and con- 
nected at one end by means of cords to the upper sides of the healds, and 
connected at the other end by means of cords and levers to the lower 
sides of the levers in such a manner that whichever way the healds are 
moved, the whole system of cords and levers are in a state of tension. 
520. Manvuracture or Gioe From Starcu, W. R. Lake.—Dated 10th 

February, 1879.—(A communication.) 2d. 

This consists in opening the gluten of potato-starch by the action of 
alkalies, and then treating the product with salts, or with salts and acids. 
521. Time-reEcorDING Appakatus, J. C. Mewburn.—Dated 10th February, 

1879.—(A communication.) 6d. 

Each workman is provided with a punch or stamp, bearing on its face a 
distinctive’ number or sign, which punch, when he arrives or leaves, he 
inserts into a numbered hole made in the box of the apparatus. The 

unch being forced inwards es upon a sheet of paper marked off 
nto divisions, and fixed to a drum which is made to rotate by clockwork. 
The number on the punch is thus made on the paper in the division cor- 
responding with the time of arrival or leaving. 

522. Sau. Hanks, F. Ramsay and J. H. Shoebothan.—Dated 10th Feb- 
ruary, 1879. 6d. 

This consists in the construction of sail hanks of an oval or other 
shaped ring with a division across the ring to divide it into two com- 
partments or divisions, one to receive the stay and the other the bolt 
rope of the sail, and with the ring divided into two parts hinged together 
at one end, and at the other end overlapping one another, and held to- 
= by_a spring snap fastening, the position of the joint and fastening 

ing such that when the ring is opened an entrance is given into both 
compartments or divisions of the hank. 


oe eee Licut, £. 7. and W. R. Bousfteld.—Dated 10th February, 


A rotating armature is used made in the form of a drum, and com- 
posed of longitudinal sections secured in place by end plates, which are 
mounted on the armature spindle. These sections consist of segmental 
armatures, the core of which is preferably /—/ shaped in cross section, 
the flanges being set radially, and the induction coils laid longitudinally 
round the core. Or the sectional armatures may be made by coilin 
insulated wires on flat bars lengthwise in such manner that when pinsed 
together the periphery of the drum would present to the exciting 
mugnets an unbroken surface of copper coils ; the cores would, as in the 
former case, be connected magnetically. The Second part relates to hold- 
ing and f 5 say the positive carbon in an electric lamp. The carbon 
is held ina ved holder, through which, when no current is passing, 
it slides ly until it touches the negative electrode. When the current 
passes the carbon is gripped tightly in its holder. 

. Looms, H. Lomax and G, F. Bradbury.—Dated 10th February, 1879. 


constituting a chamber to receive the 








This relates, First, to the combination and use of a device for acting on 
the taking-up catch for preventing the taking up of the cloth when the 
weft has not been supplied; Secondly, to the combination of back 
bearer and devices for transmitting excess of ure on the back bearer 
to the weighting motion, so as to relieve the yarn from unnecessary 
strain ; Thirdly, in the combination of apparatus for weighting the yarn 
beam, and for self-actingly adjusting the weighting. 

526. Securine tHe Poues or Four-wHEELED VEHICLES, 0. Jones.—Dated 
10th February, 1879.—(Not proceeded with.) 2d... 

This consists in a pole fastener construcied of a length of chain secured 
at one end to a metal band or hoop encircling the pole, and fixed to it 
just above the which enters the pole socket on fore carriage, and 
at the other end to a weighted rod or bar pendant from the rear part of 
the fore carriage or other fixed point in rear of the fore axle. 

526. Inx Composition ror Pens, A. M. Clark.—Dated 10th Februa 
1879.—(A communication.}—(Not proceeded with.) 2d. 7m 
is consists of globules or beads of colour, which are made to adhere 





506. Sprinos ror GLoves, Boots, Blackwell, 
obatet th February, 16 - SHOEs, AND GalTeRS, G. 
of the spring fastening has an arm which is doubled back on 
to the ly of this part and forms the sprin against th 
bey the other portion of the fasten: os, This ~ bgt | 
wth an inclined surface, and the two being pi together, and 
be ren thy glved: the in clined surface f the spring arm so as 





y p to the cavity of the pen, whereupon th ires thi 
property of writing without ink, 1 ting sanenly dipped in pa, my - 
537. ten A. M. Clark.—Dated 10th February, 1879.—(4 communica- 

This relates to an improvement in clocks whereby the quarter 
are struck or chimed, the si mechanism | naples 
which operates the time movement. The devices for mo the bell 
hammers are attached to the arbor of the minute hand, and operate at 





every quarter revolution of the same. For a single stroke at every 

quarter, a single bell and hammer could be used; but for chiming there 

are three or more hammers with a corresponding number of bells, that 

are struck singly or successively at euch quarter revolution of the shaft. 

528. Coxine Fuet, W. BE. Thuraficld.—Dated 11th February, 1879.—(Not 
proceeded with.) 2d. 

The fuel to be converted into coke by the ordinary combustion and 
distillation in ovens is subjected during a portion or throughout the 
whole duration of the process to a blast or current of superheated steam. 
529. nemeeay T. H. Blake.—Dated 11th February, 1879.—(Not 


with. § 

Eighty ounces of commercial cyanide of potassium are dissolved in 
20 gallons of water and 100 oz. by measure of st liquid ammonia of 
the specific gravity of 880, is then added, next 10 oz. of nitrate of silver 
and 3 oz. carbonate of potassa are added, the whole being allowed to 
stand and then carefully decanted, when it is ready for use, with the 
addition of a large anode of tin and a smaller anode of silver. The 
article to be plated is i d in the solution, and cted with the 
negative pole of the battery, the two anodes of metal being connected to 
the positive pole. 

530. Parer-currinc Macuines, J. H. Johnson.— Dated 11th February, 1879. 
-{A communication.) 6d. 

i cting the knife frame to the pressure beatu by 
means of one or more guide blocks moving in one or more inclined slots, 
for the purpose of pressing automatically the material which is to be cut 
in an oblique direction. 

581. Ma.tine Apparatus, P. Tizard.— Dated 11th February, 1879. 6d. 

An open keeve has a perforated bottom and is fitted with revolving 
tubular rakes, whose shaft is perforated. A sparger, a blower or fan, 
and an archimedian screw b th the keeve are employed. The rakes 
can be raised out of the keeve and remain inactive when the exciseman 
is taking his gauges, after which they can be lowered spirally to bury 
themselves to the bottom of the keeve. 

5832. Venetian Buiyps, R. Holden.—Dated 11th February, 1879. 6d 

The two cords which are connected with the two ends of the bottom 
rail of the blind respectively puss first under a pair of cams or excentrics, 
and afterwards over a pair of small grooved pulleys and hang down verti- 
cally. 

533. Apparatus ror TURNING THE LEAVES OF Music, &., G. H. Nash.— 
Dated 11th February, 1879. td. 

A number of wire arms are provided with spring clips to hold the leaves 
to be turned, and are actuated in succession by a corresponding number 
of excentrics on a shaft, operated by a thumb piece, to which pressure is 
applied each time it is necessary to turn a leaf. 

534. Treatment or Heatps ror Looms, G. Hadfield.—Dated 11th Feb- 
ruary, 1879. 2d. 

The healds are treated with ‘metallic soap,” which is first reduced to 

















a semi-fluid state vd e addition of spirits of turpentine and then 
applied by a brush the healds, and when dried gives the required 
degree of stiff. and pliability to the healds. 


535. og ig J. Kerr.—Dated 11th Felruary, 1879.—(Not proceeded 
with.) 2d. 

The rails are of a bridge section and are laid direct in concrete in- 
stead of upou sleepers. 

536. Burners, F. Wirth.—Dated 11th February, 1879.—(A communica- 
tion.) 6d. 

The petroleum is first transformed into vapour by an iron grating 
heated by a small auxiliary flame, the wick of which raises the oul from 
the reservuir. necessary for the combustion enters through a per- 
forated ring at the top of the reservoir, and rises together with the 
vapour to the top part of the lamp, where they are thoroughly mixed by 
detiecting plates. 

537. TreEatMeNT oF VITREOUS AND GLAzeD Survaces, H. J. Haddan.— 
Dated 11th February, 1879.—(A communication.)—(Not proceeded with.) 


2d. 

Fifty parts of flint or lead glass, twenty parts silicious sand, ten parts 
litharge, and ten parts calcined bones are melted in a strong fire, and two 
parts calcined flint powder added. The mixture is ground and mixed 
with milk, then spread over the surface of the glass and vitrified in a 
muffle furnace. The glass thus coated is heated in an oven, and then 
coated with a strong solution of gelatine or gum, which is allowed to 
harden, and then removed by heat, thus producing a crystalline effect 
over the whole surface of the glass. 

538. Macutnery ror SEwInG TOGETHER SHEETS oF Paper, M. C. Smyth. 
—Dated llth February, 1879. ° 

A vertical shaft is provided with four arms, and is turned round pro- 
gressively. The attendant lays a folded sheet of paper over one arm, and 
the shaft is revolved to bring the arm to the sewing mechanism, the arms 
are lifted up, and the one with the sheet passes into a locking device that 
holds it in place under a stripper plate. Two or more needles of a semi- 
circular form now receive a partial revolution and penetrate through the 
back edge of the sheet into recesses in the upper edge of the arm, and the 
points pass upwards and out again through the told of the sheet, and 
these needles are eye-pointed and carry thiead. Two straight horizontal 
needles are muved across the path of the other needles and catch the 
loops, the curved needles retire, leaving the double thread through the 
back of the sheet, the arms drop down out of the way leaving the sheet 
suspended, when the stripper plate carries the sheet along out of the 
way of the next sheet and upon a table beneath the lower edge of the 
leaves. The next sheet is placed on the second arm and is sewn by 
another set of icircular needles standing in the opposite direction, so 
that the book will not be made uneven in thickness by the threads 
occupying the same position in each sheet. 


540. Gas Encines, W. Donald.—Dated ith February, 1879.—(Not pio- 
ceeded with.) 4. 

The power cylinder is closed at both ends, and is fitted with double- 
acting reciprocating piston and connecting-rod coupled to the piston-rod 
and crosshead at one end, and at the other to the crank pin of the 
engine. The cylinder is fitted at each end on one side with a duplex 
valve for the admission of the gas and air by pipes, and a duplex ported 
valve at each end on the opposite side, for the ignition and explesion of 
the gas and air by one set of ports, and the exhaust by the other ports. 
sae a pam J. Dewrance and G. H. Wall.—Dated 11th February, 

iw. . 








The oil is contained in a cylinder with a piston, and is subjected to a 
Pp which preponderates somewhat over the pressure of the steam. 
T btained dmitting the steam to one side of the piston and 
diminishing the area of the other side which presses on the lubricant. The 
lubricant finds its way past the piston by a small aperture. 

542. Compinc Macuines, B. de Pass.—Dated 11th February, 1879.—(A 
communication.) 8d. 

A circular and rotary comb is placed below and quite close to the lower 
seizing nipper, such comb being constructed by forming grooves in a 
shaft and fitting therein small iron bars provided with teeth, the bars being 
kept in place by wire bands placed at suitable distances apart. This 
rotary comb effects two revolutions for one entire revolution of the 
machine. In the space between the head combing nipper and the seizing 
nipper is a supplementary cleaning comb, isting of a blade, having 
at its lower part one, two, three or more rows of teeth, and suspended by 
its two ends to two oscillating levers resting by friction rollers on 
excentrics. 

543. Covrrep-wnHeet Locomorives, J. Inray.—Dated 11th February 
1879.—(A communication.)—(Complete.) 8d. 

This consists substantially of working the driving wheels of locomo- 
tives when they are mounted on bogie or locking frames, by mounting 
on the same frames under the centres of their motion crank shafts 
coupled to the driving axles, their shafts being worked by connecting 
rods linked to their cranks by spherical or duplex joints permitting the 
locking movement. 

544. Borer Furnaces, W. R. Loake.—Dated 11th February, 1879.—(A 
communication.) 6d. 

This ——— the novel construction of various parts of the furnace 
and in combination therewith certain mechanical devices for feeding the 
fuel to the furnaces. These mechanical devices may be operate: by hand, 
or they may be attached to any desired or convenient motor, by means of 
which at certain times and in certain quantities the fuel may be fed into 
the furnace, 

545. Grates ror STEAM-BOILER Furnaces, &c., W. R. Lake.—Dated 1th 
February, 1879.—(A communication.) 6d. 

rd of parallel bars are cast with , conn them at the ends 
and intermediately making a frame w: is su longitudinally in 
a furnace on bars at the front and back. The are hollowed on the 
uw edge to receive a siglo again, which can be rotated. A series 











is set up at an le it the furnace sides, supported at th 
_— — by the outer of the frame and upon which the fresh fuel 
coked. 


COR Kerem AND — P. Harford.—Dated 11th February, 1879.— 
with. . 

The lantern has inner and outer chambers, the former containing the 

light, and fresh air being admitted to the up part of the outer 

through holes p ted by a guard, and the air from the flame 

passing freely into this chamber, nothing being provided to separate the 

two currents but their diff of t t directi e 








and Th 
er cap is so combined with the “ winder ” tube that b: turning th: 
cap the wick-holder is raised or lowered. 4 7 
648. Apparatus ror Dryine Excreta, C. J. Galloway and J. H. Beek- 
with.— Dated 12th February, 1879.—( Not proceeded wit 2d. 
The obtained in the ordinary manner is led in at one end of a long 
cylindrical vessel heated by steam, and along which it is slowly passed by 
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a worm or creeper, and is delivered dry at the other end. The powder 
thus obtained forms a valuable and portable manure. The are 
exhausted and led to a chamber containing a number of water trays one 
above the other, water flowing from one to the other, and the gases 
passing in contact therewith are condensed. 


540. Maworacrure or Zinc Pioments, E£. Parnell.—Dated 12th 
February. 1879. 2d. 
Two solutions are employed, one a solution of metallic zine or zinc 
oxide in caustic alkalis or caustic alkaline solution, and the other an 
alkaline sulphuret solution. 


550. Apparatus ror Grinpinc Graty, &e., J. H. Carter.—Dated 12th 
February, 1879.—(Not proceeded with.) 2d. 

An iron ring is constructed for the rotating stone, with a flange round 
the lower portion to carry the weight of the stone. This ring is pro- 
vided with three or more recesses, and into each recess the end of a bolt 
projects, the other end of each bolt extending to the top of the ring, 
where it is secured by a nut with a stop catch to prevent its changing 
from the position in which it is ads. { Near the a of the millstone 
driving spindle is a boss with arms extending from it of the same number 
as there are recesses in the ring. These arms drive the millstone and the 
parallelism of the milist faces is secured by adjusting the bolts which 
rest upon the arms. 
551. Rotver Mitts ror Grats, &c., J. W. Throop.— Dated 12th February, 

1879.—{A communication.) 8d. 

This consists in the use of a countershaft within or on the frame of a 
roller mill, such countershaft being both tightener for the belts and 
reverser of motion for two of the rolls when four are used in a parallel 
plane. 

552. Apparatus ror Suppiyinc Fvex to Furnaces, W. R. Lake.—Dated 
12th February, 1879.—(A communication.) 6d. S 

This consists in the construction of devices for measuring the fuel in 
any desired quantities ; in the construction of mechanical devices for 
feeding the same to the furnace ; in the peculiar construction and opera- 
tion of the grate bars; in the combination of an independent dumping 
grate or plate with a boiler furnace. 
55S. Umsretras axp Parasois, W. Corder.—Dated 12th February, 1879. 

—(Partly a communication.) 6d. 

This consists in making on the end of the solid stretcher a three- 
pronged fork, consisting of a middle prong made solid to or in one piece 
with the stretcher, and e ing the three-pronged fork with and joint- 
ing it to an open middle bit fixed on the rib, and also in perforating or 
cutting away the tubular part of the middle bit. 

554. Scarr Rrvos, &c., W. Wright.—Dated 12th February, 1879. 6d. 

To the front part of the scarf ring is hinged two arms, which from their 
shape come in contact with each other when closed or pressed together 
and hold securely the scarf or other article of dress, the removal of which 
can only be effected by the user withdrawing one arm from contact with 
the other which at once releases the garment. : 

556. AppaRaTUs FOR AUTOMATICALLY SPOOLING O® WINDING THREAD FOR 
Suvutrte Sewinc Macutnes, J. Kayser.—Dated 12th February, 1879. 
—{Not proceeded with.) 6d. 

A bow-shaped or curved piece is provided, which is movable up and 
down its lower part, or a prolongation thereof sliding in a tubular piece 
or box fixed upon or forming part of the ordinary frame of the sewing 
machine. A spiral spring within the tubular piece serves to continually 
press the bow-sha; ~~ upward. In the bow-shaped piece there is a 
revolving spindle which is provided with screw threads on the upper end 
and gears into a worm wheel, causing the latter to revolve around its 
axis. A small bevelled india-rubber or toothed wheel is fixed over the 
lower end of the said spindle, and is driven by a small wheel fixed on the 
driving shaft of the sewing machine. 

557. Manvuracrore or Gevatine, F. H. F. Engel.—Dated 12th February, 
1879.—(A communication.) (Not proceeded with.) 2d. 

This consists in manufacturing gelatine and size from seatang, sea-weed, 
and sea-jan, which are boiled in water and then condensed. 

558. Lacrxc Srups ror Boots anp Snoes, &c., W. R. Lake.—Dated 12th 
February, 1879.—(A communication.)—{Complete.) 18. 4d. 

The thickness of the walls of the tubular shank is increased towards 
he head to overcome the difficulty of setting tubular studs, and this 
i may be obtained by making the exterior of the shank of uniform 
diameter throughout, and drilling out the centre with a tapering drill so 
as to form therein a chamber extending from its end to the underside of 
the head, and gradually diminishing in diameter towards the head ; or 
the rivet may formed with an exteriorly tapering shank, and have 
fermed therein a chamber of uniform diameter extending to the under- 
side of the head. 

550. Vewritatinc Apraratos, W. C. 
1879.—{Not proceeded with.) 2d. 

Below each room of a house is an air supply pipe which leads from the 
external atmosphere to an air chamber, by preference sunk in and flush 
with the floor. 

560. Apparatus ror Mixtne Tea, &c., L. Malone.—Dated 12th February, 
1879.—(Not proceeded with.) 4d. 

A cylindrical chamber, the ends of which are closed, has a spindle 

through it to one end of which a crank handle is attached. This 

chamber is mounted in bearings, and around its interior is arranged a 

series of spiral shaped floats in such a manner that when the apparatus 

is rotated the tea or other substances to be mixed will be thrown partly 
from end to end as well as from side to side of the chamber. 

561. Macurvery ror Drvipine CLay into BLocks ror Makino Bricks, 
&c., C. H. Murray.—Dated 12th February, 1879. 6d. 

This consists, First, in dividing the clay into bricks or blocks and 
delivering them on to a barrow by mechanism connected with and driven 
from the same prime mover as the expressing or moulding machine ; 
Secondly, the use or employment in combination with a table cutting 
wires and a yw, of a pusher operated by steam power in such manner 
as to force clay past the said to deliver it on the said barrow. 

562. Fasrenrnos ror Boots anp Suoes, W. R. Lake.—Dated 12th February, 
1879.—(A communication.}—{Complete.) 4d. 

Two spring ribs are jointed together at the lower end and carry clips or 
fastenings, so that when the bars are closed and pushed together the 
clips slip into and engage one with the other. These bars are secured to 
the opposite ~— ¢ of the opening in the boot to admit the foot, either at 
the front or back part thercof. 

563. Se.r-actinc VENTILATOR, TEMPERATURE RecoarTor, &c., J. Gilmore 
and W. R Clark.—Dated 12th February, 1879. 6d. 


W. 








Woodhead.—Dated 12th February, 


net 





This in an arrang t of metals which by their expansion 
with heat and their combined action one upon another move levers which 
open and shut ventilating apparatus, or apparatus for regulating tempera- 
ture, give notice on electric or other alarums of certain degrees of heat 
or cold ; and also when connected with electric telegraphic apparatus set 
off an electric bell or clock alarums. 

564. Propvuctne Desiens on Grass, Iron, &c., A. A. Hely and W. Wilmot- 
Snook.—Dated 12th February, 1879. 6d. 

Instead of cutting each stencil plate by hand singly, where several 
plates of the same pattern are required, three or more such plates are 
cut at one time by means of a s) pointed tapering knife or cutter 
vertically fixed to a table or bench having a slab or disc placed upon 
its surface directly below the blade. 

566. Sream Generators anp Feep-waTeR HEATERS THEREFOR, H. Simon. 
—Dated 13th February, 1879. {A communication.) 6d. 

This consists essen y in the use in steam generators of a steam 
———s chamber, wherein the steam is caused to flow round in a 
helical passage so as to discharge the water carried with it by centrifugal 
action. The separating chamber has three compartments or passages ; 
one for the entering steam and water, one for the separation of the water 
by centrifugal action, and one for conducting such water back into the 
generator. 

567. Connectinc CarriaGe Steps To THEIR SHanks, E. 7. Phipson and 
G. F. Abel.—Dated 13th February, 1879. 6d. 

This consists in connecting carriage steps to their shanks by making 
one or more dovetail blocks on the end of the shank and one or 
more hollow dovetails, or dovetail seats, or sockets on the step, the said 
dovetail seat or seats being engaged with and disengaged from the block 
or blocks on the shank, or reversing the positions of the dovetail block 
and seat or blocks and seats. 

568. MacHINeRY FOR THE MANUFACTURE OF LEAD Pipes, &c., S. Gratriz. 
—Dated 13th February, 1879. 6d. 

This consists in the use of a strong steel pillar, into the free end of 
which a small core is screwed or otherwise fixed, its lower end being 
provided with a cross bar working in a vertical slot in the ram. 


569. Looms, H. Lee.—Dated 13th February, 1879. 6d. 

This consists, First, in the construction and use of reeds with 
diagonal dents ; Secondly, alternately raising and lowering the reed as 
the weaving proceeds. 


570. Giazinc Roors or Horuouses, &c., 7. W. Helliwell.--Dated 13th 
February, 1879. 6d. 

The top and bottom or horizontal edges of the sheets of glass, &c., 
overlap, the perpendicular or vertical edges being joined by metal 
strips. 

571. Ratsixnc Sunken Suips, J. C. Mewburn.—Dated 13th February, 1879. 
—{A communication. )—(Not proceeded with.) 2d. 

Gas is generated under water, which gas is filled into balloons, the 
buoyancy of the latter being utilised for raising the ship or other body. 
572. Vantaste Expansion Gear, EF. A. Wortmann.—Dated 13th February, 

1879. 6d. 


expansion slide valve obtains its motion frem an excentric by 





means of a rod which is jointed to a block working in one of the sweeps 
of a double link or sweep turning on a fulcrum at one end ; in the other 
— there is a block which is jointed to a connecting-rod_ having a 
ec ead working in a guide and jointed to the expansion slide valve 
rod. To render the stroke of the latter variable there isa double-armed 
lever or beam having its fulcrum on the double link and at each end by 
jointed rods connected to each of the link blocks. The fulcrum —’ 
of the beam is by levers and rods connected to the rising and falling 
sleeve or other part of the governor influenced by the variable load on 
the engine. 

5'73. Urivisinc Matcu-Boxes FOR ADVERTISING Purposes, W. R. Lake.— 
Dated 13th February, 1879.—(A communicat.on.)—(Not proceeded with.) 
2d. 

This relates to a mode of utilising match-boxes for advertising pur- 
poses by the employment of the process of chromo-lithography. 

5'76. Mountinc orn Framino Tives, &c., C. A. Wellington.--Dated 13th 
February, 1879. 6d. 

This consists in mounting or framing tiles and other like articles, by 
detached corner pieces and side strips, such detached corner pieces and 
side strips being held together by a spring retaining wire. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE excitement in the pig markets of Scotland, of Cleveland, 
and of Barrow, is reflected this week upon the Birmingham and 
Wolverhampton exchanges. An advance of 10s. per ton upon 
the former minimum, and in some cases of 12s. 6d. was boldly 
sought by the agents of firms who have the advantage of the steel 
and the tin-plate markets. Barrow and Tredegar iron were both 
alike quoted at £3 7s. 6d. per ton. Not long since there were 
transactions in both in this district at £2 15s. in rare, and at 
£2 17s. 6d. in numerous instances. To-day in Birmingham, and 
yesterday in Wolverhampton, consumers were prepared to buy 
in lots of 1000 tons at £3, but they hesitated in the majority of 
instances to give more. heir offers would not be looked at. 
Local all-mine iron could be got in only small lots at £3 5s. for 
excellent brands. Cinder iron was worth more money. There 
were qualities for which £2 2s. 6d. was asked, yet the same iron 
might a few weeks back have been bought at a minimum of 
£117s. 6d. Buyers were reluctant to give more than £2. Occa- 
sionally £2 1s. 3d. was secured. 

Finished iron was not much altered in price—not at all in the 
leading brands which regulate the action of the chief firms. 
Marked bars were plentiful at £7 10s. 

The firms were exceptional who were able to report themselves 
busy. A private preliminary meeting of the leading Staffordshire 
masters was held yesterday in Wolverhampton, at which it is 
understood that upon carefully comparing notes the conclusion 
arrived at was that the present exeitement in the pig iron market 
was not based upon a consuming trade which would go on 
developing itself. Consequently it was decided that it would be 
imprudent at the quarterly meeting next week to advance the 
rates which have regulated business in the past three months. 
Makers were nevertheless understood to be at liberty to take 
individual action. 

There remains the uncertain factor of the price of coal. To- 
day in Birmingham there was uneasiness lest coal should be put 
up 2s.a ton. Some members of ‘Change declared such a rise to 
be likely. There was, therefore, much anxiety by the buyers of 
coal, as well for forge as for furnace consumption, to place con- 
tracts for forward delivery at current rates. But even the colliery 
owners, who are unprepared to follow any lead ir an advance at 
present, declined to do more than take orders for present con- 
sumption. The leading collieries are most of them bringing up 
augmented quantities upon the week. 

While marked iron is unaltered, common iron is securing a 
little more money. Firms who to meet the market have been 
making a common as well as a marked quality were to-day and 
yesterday asking, in all cases of unbranded iron, a rise of 5s., in 
some a rise of 10s. perton, Their branded iron was unchanged. 
Common bars are now a minimum of five guineas. At that 
figure fencing firms are this week securing deliveries. 

On account of America’s requirements orders have been secured 
for miscellaneous assortments of common merchant iron at a 
few shillings advance in some cases upon the recent minimum. 
The decision last Friday by the Pittsburgh ironmasters 
to put up prices a further 1c. perlb. is understood to leave the 
advantage with this side to the extent, duty included, of 15s. per 
ton. That margin is encouraging speculative exporters outside 
this district to anticipate the inquiry which they expect to receive 
from the States, and they are this week offering to buy lots of 
strips and bars and sheets. Their offers, however, are not suffi- 
ciently liberal to induce makers who have already booked orders 
for America to accept more than small quantities. By the 
majority of firms the offers are declined. Wherever for 
unmarked iron former rates will be accepted orders ‘offered by 
8 ative merchants may still be booked. Makers are firmer 
this than last week in declining buyers’ offers. They look for a 
valid business on account of legitimate States demand; and 
firms who at one time depended almost wholly upon the Trans- 
atlantic markets, are now re-opening negotiations with the 
American houses with whom they used to trade. Considerable 
orders have been booked in such cases, but at low figures, which 
will not, however, be again accepted. 

To-day there were makers of finished iron of medium quality 
who were complaining that though they have lately booked 
orders enough to keep them fully employed for two months, yet 
that they cannot work more than very short time, wanting speci- 
fications. Customers had purchased on speculative account when 
the spelter ‘‘ ring” sent up the price of that metal, and conse- 
quently of galvanised sheets, but the legitimate demand does not 
warrant the distribution of specifications by the buyers. Some 
makers—as last week they were—were to-day also prepared to 
take orders for bars and sheets at the barely paying prices they 
were quoting a month ago, yet their offers were not accepted. 

Tin-plate makers were very firm to-day. They all reported 
themselves full of orders for several weeks ahead, oat they 
declined to listen to any proposals for new business upon terms 
which buyers were prepared to make. 

At the close of the Birmingham ’Change this afternoon the 
market was showing indications of less excitement. 

ig makers were offering to book at old prices in small 
Tots, but without much success, and buyers of foreign pigs were 
less anxious to purchase. Nevertheless, for special samples of 
hematites 5s. more than yesterday’s price was demanded, but not 
given. Finished iron generally closed very quiet, but best thin 
sheets and tin-plates were dearer. 

The Mines Drainage Commissioners tag held their annual 
meeting in Wolverhampton, and Mr. Walter Williams consented 
to be re-elected chairman till negotiations which he is now con- 
ducting with a view to the loans which the commissioners need 
are completed. The recurrence of rain has made a sensible im- 
pression upon the underground flood ; but it is attempted by the 
setting on of more pumps to keep the water down. During the 

ast five years the average accessible mineral yield of the mines’ 
vohnge area has been 4,855,799 tons per annum. This at 1d. per 
ton has yielded a yearly aggregate rate of £20,232 9s. 11d. which 
has been spent upon surface drainage works, in addition to sums 
borrowed from the Public Works Loan Commissioners. Th 
rates for mines’ drainage purposes, inclusive of £14,420 18s. 8d. 
this year for the Tipton district—yet to be levied—represent a 
net total assessed from 1875 inclusive of £105,089, all to be spent 
upon the working of pumps,fand salaries, in addition to the money 
yielded by private loans. 

The examination of the massive iron tubs brought up from the 
No. 1 shaft at the Cannock and Huntington sinkings shows that 
some of them are cracked, and that they will therefore have to 
be replaced by new tubs, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Tue iron market here has been in rather an excited condition 
during the past week, owing to the continued upward movement 
in prices. But although a considerable business has been doin, 
for shipment and on speculation, and some large orders for forge 
iron have been given out, notwithstanding the increased prices 
now being asked by sellers, the quantity of iron going into the 
hands of local consumers has not been large, many of them having 
bought extra quantities when the upward movement in values 
commenced, and there is still an absence of any increase in the 
actual requirements of manufacturers, engineers, and merchants 
to induce them to come into the market at present prices, which 
there is a belief will not be maintained ; whilst if they are main. 
tained they will indicate the revival of a healthy business which 
will place consumers in a better position to pay the advanced 
prices when the iron is required. 

Lancashire makers of pig iron have been securing some good 
orders during the past week, and their production, even with the 
two extra furnaces which have just been blown in, has now been 
fully sold up to the end of the year. For delivery next year 
there js a good deal of inquiry, but local producers decline to book 
further forward than the next three or four months, and they are 
even very chary sellers of any large further quantities at all at 
present rates, owing to the upward movement in the price of ore, 
Quoted prices are without alteration from last week, but they are 
very firm at the full list rates of 47s. per ton for No. 3 foundry, 
and 46s, 6d. for No. 4 forge, less 24 per cent. delivered into the 
Manchester district. 

In outside brands there has been an advance in prices all round, 
and Middlesbrough brands have gone up to such an extent that, 
so far as local consumers are concerned, they are entirely out of 
this market. For shipment, however, there have n buyers 
who, being unable to place their orders elsewhere, have come into 
this market, and sales have been at prices averaging from 42s, 6d. 
to 44s: 6d. per ton net cash for No. 3 foundry at the works, 
whilst makers are now asking even higher figures than these, 
Some cousiderable sales of Lincolnshire iron have been made 
during the P my week at prices slightly under 45s, per ton for 
No. 3 foundry, less 24 per cent. delivered into the Manchester dis- 
trict, but as makers are now getting pretty well sold, higher prices 
are now being asked for both Lincolnshire and Derbyshire, and 
in some cases No. 3 foundry is quoted at from 47s. 6d. to 48s. per 
ton, with forge quotations at 46s, to 46s. 6d., less 24 per cent. 

In the finished iron trade there has been more animation, and 
makers are asking higher prices generally to the extent of about 
5s. per ton over late rates. In the present condition of the pig 
iron market, however, there is not much disposition to quote, 
except for early specifications, and in many cases where quota- 
tions are given they are dependent upon quarter-day prices, The 
average quotations for Lancashire bars, delivered into the Man- 
chester district, is now about £5 15s. per ton. 

Manufacturers, as a rule, appear to be rather better supplied 
with work, but it is only in exceptional cases that they can be 
said to be really busy, and, so far as the position of machinists is 
concerned, there is still no material improvement to report. 

In the coal trade there is still no material improvement to 
report in the general demand, the better classes of round coal 
for house-fire purposes being the only description of fuel that is 
meeting with any increased inquiry. In the Manchester district 
there is an upward tendency in prices, so far as house coal is con- 
cerned, one large firm having advanced their delivery rates 1s. 8d., 
and their wharf prices 5d. to 10d. per ton, whilst generally there 
is a stiffer tone in this class of fuel. Other descriptions of fuel 
are without any improvement. Of the common sorts of round 
coal for iron-making and steam purposes very little more is being 
taken by works, whilst the continued depression in the cotton 
trade causes engine fuel to be still bad to sell, and prices are quite 
as low as ever. The average quoted rates at the pit mouth are 
about as under:—Best Lancashire house coal, to 8s. 6d.; 
seconds, 6s. to 7s.; common round coal, 4s. 6d. to 5s. 3d.; 
burgy, 3s. 9d. to 4s. 3d.; good slack, 2s. 9d. to 3s. 3d.; and com- 
mon, 2s. to 2s. 6d. per ton. For shipment there has been a fair 
demand, and some collieries have been kept going pretty near 
full time in shipping orders, but prices continue extremely low, 
gee coal at the high level Liverpool being offered at about 

. per ton. 

A new system of winding gear known as Keepe’s patent, which 
has already been adopted at many of the collieries in Germany 
and France, is being introduced at some of the collieries in this 
parvo and Messrs. Nasmyth, Wilson, and Co., of the Bridge- 
water Foundry, Patricroft, near Manchester, are at present con- 


structing engines and winding apparatus on this principle for the 


Bestwood Coal Company, Nottingham. The princi 
this new system consists in doing away with the o: 
and the great weight of ro 


feature in 
inary drum, 
, which, in deep mines, is a very great 
strain upon the engine. In this system the cages are attached one 
to each end of the winding rope which passes over the head 
pe, and over a winding pulley which takes the place of the 

rum, and a balance rope of the same weight as the winding 
rope is fixed to the bottom of each of the cages, the balance rope 
hanging freely in the shaft, and the lower end being allowed to 
dip into the sump at the bottom. By this method, however 
deep the shaft, the ropes and cages are always balanced, and the 
engine in winding up has only to overcome the weight of coal in 
the tubs and the friction of the working , & steady engine 
speed is secured, whilst considerably less engine power is required, 
and the risk of overwinding is very much reduced. The system 
has answered satisfactorily where it has been tried, and is spoken 
of highly by mining engineers. 

The improved demand for hematite pig iron reported during 
the past few weeks. so far as the North Lancashire and Cumber- 
land districts are concerned, continues. Indeed buyers are 
disposed to place more orders than makers, by reason of their 
engagements, are in a ition to accept, and as a consequence 

rices have gone up. Even within the past week the value of 

Yo. 1 mer iron has gone up 2s. 6d. to 5s. per ton, and other 
qualities of iron proportionately. I hear of an order having 
been placed for 1000 tons of Bessemer iron, all round quality, for 
delivery in two or three months, at 60s. per ton; but this statement 
wants confirmation. Makers are not in a position to quote forearly 
or prompt delivery. Stocks have gone down considerably. 
There are large continental and American orders still in the hands 
of local makers, although the season is so well advanced. Steel 
makers are busy both on railway and tram orders. The Barrow 
Hematite Iron and Steel Company are rolling a large specifica- 
tion of tram rails for Manchester, Salford, and Bolton. Ship- 
builders in the Barrow district are employing a larger number of 
workmen, but in Cumberland this branch of industry is very 

uiet. The yard at Whitehaven is doing nothing, but I hear 
there is a probability of a private company buying it. The 
Cleator and Workington Railway is approaching completion. 
Wooden stations have been ._The opening of the line is 
expected to prove of considerable utility to the inhabitants of the 
neighbourhood. 

In the engineering business it is to be noted that the old- 
established works at Lowca are doing a little more business, 
while the agricultural machinery works in the Ginns, White- 
haven, are likely, under a new and spirited aan to be 
carried on as extensively if not more so than formerly. 

Large enquiries continue to be made for iron in this marke 
chiefly for forward delivery for shipment, and prices are stil. 
advancing, as most of the makers are fully sold for the present, 
and are chary about selling forward. Lancashire makers 
a —_ advance upon Tuesday’s prices, and outside brands 
round have gone up at least 4s. to 5s. per ton during the week. 
Finished iron is also higher, and in some cases has gone up 10s, 
per ton upon late rates, 
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The creditors of the Furness Iron and Steel Company have had 
notice to send the particulars of their debts or claims to Mr. B. 
Peat, of the firm of R. Mackay and Co., Lothbury, London, 
and Middlesbrough, public accountants, by the 23rd October. 
The works are still being carried on by the provisional liquidators. 

The search made during the past few years has from time to 
time demonstrated the existence of iron ore in districts where its 
presence was not expected, but one of the most important finds 
made during the tt few years is that reported at the Mowyell 
Mines, Dalton. The Barrow Hematite Iron and Steel Company 
worked these mines for several years, and its lease expired at 
the close of December, 1877. It was then stated that the ore had 
been worked out, and that there was no use in extending the lease. 
Mr. Clegg, when the mine came back into his own hands, com- 


menced the work of exploration. He found there was not only a, 


large amount of ore in the old workings, but that there existed in 
the royalty one of the largest basins of metal hitherto found in 
the district. The extent of this deposit of ore has not been ascer- 
tained, but it has been proved to be 70 yards by 40 yards, and 20 
yards in depth, and at the end of each of these bore holes there is 
a continuity of metal. Mowyell by this find promises to be one 
of the richest and most extensive mines in Furness. At present 
500 tons of ore are raised every day, and it is calculated from the 
area of the deposits already known that this rate of output can be 
maintained for ten years or more. The discovery was made by 
Mr. J. Ashworth, the manager of the mines. Mr. Clegg, by 
this gentleman’s advice, has put down two new pumping engines, 
with a view of further developing the mines; but it is fortunate 
for the owner that the situation of the mine being on the breast 
of a hill, with several open workings, very little, pumping is 
required. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is trouble a head in the coal trade. As the coalowners 
engaged in household sorts have advanced prices 6d. a ton, the 
miners have at once made this an additional reason for demanding 
an advance. The improvement in the iron trade is urged as 
another reason for requiring an advance. Curiously enough this 
demand is made at the very collieries where the coalowners are 
requiring a reduction! The Council of the South Yorkshire 
Miners’ Association held a ting on Monday, when it was 
unanimously resolved, ‘‘ That in the opinion of the Council the 
time has come when either restriction of the output or notices 
for an advance of 10 per cent. tothe miners of South Yorkshire 
and North Derbyshire be given in order to counteract the present 
movement.” By ‘‘the present movement” is meant the notices 
of the masters to effect a reduction of wages. 

A continued demand for pig iron is naturally followed by an 
advance in rates. The market is undoubtedly active, and large 
lots have been purchased for shipment both to the Continent and 
the States. The American requirements are the principal cause 
of the upward movement which has directly affected hematite 
irons, and these in their turn have told upon Bessemer steel. 
Scotch irons have all advanced from 7s. to 10s. per ton, and 
hematites 5s. per ton. 

Since my last letter one of the leading firms in this district 
have informed their customers that they must quote Bessemer 
billets from 7s. 6d. to 10s. 6d. higher. Bessemer marked billets are 
also higher, and common steel, suitable for some purposes, has been 
increased by one house 20s. per ton. Hematites are firm at 64s. 
in Sheffield, and even at these advanced quotations orders will 
not be booked for quantities. In manufactured irons I do not 
hear of much change for the better, the competition as yet being 
too severe to encourage any attempt to advance the rates. 

An important item to cutlery manufacturers is a fall of 5 per 
cent. in the price of ivory. The fall, of course, is too small to 
affect the price of the finished goods ; but it is the turning-point 
in an article which is of very general use in Sheffield —an 
article which has been advancing in value for years. 

Cutlery is not altered. Messrs. Rodgers and several other 
houses in a large way are fairly busy, but the smaller manufac- 
turers are rather duller. In edge tools there is a little slackening, 
though one large establishment is very busy on orders for a 
distance. 

Engineers’ tools are once more in good uest, though the 
improvement is not yet so decided as to find full employment for 
all workmen who have latterly been on short time. Nothing 
short of a general briskness in all the colliery districts would 
cause the engineering establishments to be very brisk, and the 
prospect of such a change for the better is not very bright at 
present. 

In the steel rail houses there is a tendency to raise prices, and 
it is probable that future quotations will be on an advanced basis. 
Competition, however, keeps somewhat keen for any single firm 
to make a stand. Rates at present rule from £4 9s. to £5 10s. 
for ordinary qualities; but special ‘‘makes” are delivered at 
special rates. Lower terms than £4 9s. have been accepted ; but 
I doubt if heavy orders at the price will long continue to be taken 
for forward delivery. 

Large quantities of steel plates continue to be sent to the ship- 
yards on Government account. It is ramoured that the Russian 
Government contemplate the construction of a number of steel 
vessels, and local firms are informed that Clyde shipbuilders will 
probably have the work to do. If this rumour turns out correct, 
it will help the steel-plate trade very materially. In the finer 
qualities of cast steel the representative of a very large house 
informs me that they are now booking larger orders for America 
and the home market than they have had for three years. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A spEctEs of madness has taken hold of the traders in pig iron 
on the Middlesbrough Exchange. Until about four weeks ago 
Cleveland No, 3 could be purchased for 32s. 6d. per ton; on 
Tuesday makers were asking and obtaining 42s. 6d. for immediate 
delivery, and were unwilling to book contracts ahead for less 
than 45s, _For a considerable period, while the rise in the price 
of Scotch iron was taking place, Cleveland did not keep up the 
relative position which it had always in the past maintained. 
The advance in Scotland has, however, been so unprecedented 
that at length Cleveland makers caught the infection, and began 
again to consider their pig iron as a valuable commodity. It 
is really ry difficult to decide whether an advance of 10s. per 
ton within the space of a month will tend to permanently benefit 
the district. It is of course making the way of ironmasters, 
who have long had to groan under unremunerative if not losing 
prices, more easy. But as the manufactured iron trade does not 
proportionately improve it is difficult to see how this advance 
can be maintained, and how it can be prevented from having in 
its reaction a disastrous effect. 

The iron sbipbuilders on Tees-side and at West Hartlepool 
have given notice of their intention to enforce a reduction in the 
wages of their workmen. They state that after October 11th no 
ete will be let except at the following reductions :— 

laters, 3s. off 31s.; piece, 10 to 15 per cent. according to class of 
work. Helpers on time to be 18s. to 19s.; on piece, same reduc- 
tion as platers’ prices. Drillers, 2s, off, leaving 223.; 10 per cent. 
off piece. Holders-up, 2s. off, leaving 22s.; labourers, 1s. off ; 
shipwrights reduced to 30s.; caulkers, 3s, off time and 74 per cent. 
off piece. Ji oiners, 3s. off all above 26s.; 2s. off others. Rivetters, 
3s. off time; piece, 5 to 74 per cent. off, according to class of 
work. Angle iron smiths, 2s. off time; 10 per cent. off piece. 
Smiths, 2s. off time; 74 to 10 per cent. off piece, according to 
class of work. Strikers, 1s. off, ~— vad. Cutters and 
chippers, 10 per cent. off. Other departments as may be 








arranged. Fora short time past, the iron shipbuilding trade in 
this neighbourhood has been extremely dull. Shipbuilders now 
state that they will be able to secure orders if they obtain the 
relief in the shape of reduced wages for which they seek. It is 
earnestly to be desired that an amicable settlement will be arrived 
at, but from the information I have, I fear that the operative 
shipbuilders, who form a strong union, will resist the attempted 
reduction. In that case, further complications will be added to 
the already overburdened finished iron trade of the district. 
Messrs. Raylton, Dixon, and Co. are ready to start at once with a 
ship, the cost of which will be about £40,000. On Tuesday this 
company sent the s.s. Dalbeattie on her trial trip from their 
no iy She is 250ft. long, and 33ft. by 17ft. 9in. depth of hold, 
1387 tons gross register, and will carry 1900 tons of cargo on a 
mean draught of 17ft. Gin. The trial trip passed off satisfactorily. 

The meeting of the creditors of Messrs. Jones Brothers, and 
Co., Limited, was held in Middlesbrough, on Tuesday. From 
the statement of affairs which was submitted by Mr. R. McKay, 
it appeared that the liabilities to unsecured and partly secured 
creditors, and liabilities under unfavourable contracts amounted 
to £35,992 10s. 2d. ‘The liabilities to creditors fully secured were 
£23,588 1s. 3d.; the security, consisting of the rolling mills, nail 
works, plate and sheet mills, and other property of the company, 
being valued at £39,984 18s. ‘Theclear assets, including £5162 5s. 
of unpaid calls, amount to £8875 4s. 10d. The meeting approved 
of the company being wound up voluntarily under supervision of 
the court, and of the appointment of Mr. W. B. Peat as 
liquidator. A committee, consisting of about seven gentlemen, 
was appointed to assist the liquidator. 

A meeting of the Standing Committee of the Board of Arbi- 
tration for the manufactured iron trade of the North of England 
was held at Darlington on Wednesday, for the purpose of learning 
from Mr. Dale the reasons upon which the award of a reduc- 
tion of 12) per cent. in the wages of plate millmen was given, 
and whether Mr. Dale intended the reduction to apply 
to contractors’ helpers. It is not often that a disloyal 
spirit to the awards in wages questions which are given 
in connection with this Board is manifested, but upon the 
announcement of Mr. Dale’s award a strike took place, which 
threatened very seriously to affect the interests of the trade; the 
men, however, soon returned to work, under protest, to await an 
explanation. The meeting was presided over by Mr. William 

itwell, the president of the Board. The question was fully 
discussed, after which the following resolution was arrived at :— 
**That after full consideration of the complaint of the contractors’ 
helpers, that no definite notice was given to them of the intention 
of the employers to apply any reduction awarded by Mr. Dale to 
their wages, the employers undertake the lessen the amount of 
the awarded reduction, and it is agreed that the same shall be 
74 per cent. from the tonnage rates, making these as payable to 
rollers, heaters, shearmen, and shinglers 324 per cent. below the 
standard rates. This reduction shall take effect from Monday 
ee 6th, up to which date the old rate of wages shall be 
payable.” 

4 am glad to be able to state that some good orders for pipes 
have come into this district. Messrs. Hopkins, Gilkes, and Co. 
have secured two considerable orders from Torquay and Thirsk 
for water pipes. 

As a consequence of the demand for pig iron from America, 
shipping in the Tees is now very brisk. ‘The orders now on hand 
amount to close upon 50,000 tons, and a considerable number of 
steamers are required to convey this across the Atlantic. 

The Cleveland ironstone miners have passed a resolution asking 
the mineowners to meet a deputation from their association at an 
early date with a view to an advance being given to the workmen 
employed in and about the Cleveland mines. This request is 
based on the fact that ‘‘the prices of pig iron and finished iron 
have made such substantial advances during the past month in 
addition to the general prospects of trade throughout the country 
being much brighter.” 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
ANOTHER week of considerable excitement has passed in the 
Scotch iron trade, and a large business has been done both in 
warrant and in makers’ iron. The demand from America con- 


of this accession of orders has been an advance of about a shilling 
per ton. The shipping trade from the Clyde ports is compara- 
tively limited, the exports being indeed very small. A good 
business has been reported from most of the shipping ports on the 
east coast. 

The miners have of course accepted the advance of 6d. in their 
wages, and are continuing the agitation for a further advance, 
bee the probability is that they will obtain another 6d. should 
the present quotations of iron be maintained. 

During the month now closed the amount of tonnage launched 
from the Clyde shipbuilding yards was rather larger than in the 
preceding month, although less than in the corresponding month 
of last year. The turn-out of work for the nine months shows a 
considerable decrease as compared with that of the same period of 
1878, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

One of the leading managers of South Wales works states 
that he will book no more orders for pig at last month’s prices, 
and generally prices are not only stiffening but improving. From 
inquiries made this week I find that iron rails are quoted at 
£4 15s., and pig is at 10s. a ton advance. I have heard of no 
advance actually made in steel, but as pig is going up no more 
rails will be booked at old quotations. ‘This decided improve- 
ment in the iron trade is reacting also favourably on coke and 
coal, and there is an increased diffidence in booking orders for 
long terms in both cases. For coke, especially of best brand, 
the demand is well sustained ; not only are the Welsh works good 
customers, such as Dowlais and Rhymney, but large quantities 
are being sent to the Midland and northern counties. 

The iron exports of last week from Cardiff show a great 
improvement in the trade to America. Several large consign- 
soonda at tin-plates figured amongst the exports to the States from 

iff. 


Things are in a hopeful state ; but an authority, well versed in 
the iron trade, says that it will be well not to be too sanguine at 
present, for if the increase of business extends no further than 
an improvement in our trade with America, the imprcve- 
ment will only be spasmodic. Against this view, which is 
deserving of consideration when the position of any improvement 
is considered, I have to place the fact that in South Wales and 
neighbouring counties, Bristol in icular, general trade. is 
decidedly looking up, and iron merchants’ establishments, wagon 
works, shipbuilders, &c., are all fully occupied. 

There was a slight excess in coal exports last week, over 100,000 
tons from all the Welsh ports, Cardiff sending nearly 80,000 tons, 
and Newport, Mon., close upon 20,000 tons. Cardiff could have 
considerably increased this total, but contrary winds have pre- 
vailed of late. 

A good deal of interest has been aroused at Penarth by the 
testing of the slip-way and gridiron. It is computed that, for 
want of ne accommodation, 257 vessels, averaging 1000 
tons each, failed to be docked at Penarth in one year. The 
gridiron has been in use since May last, but the slip-way, 
designed by Mr. John Thompson, of Newcastle-on-Tyne, is only 
just completed. Its length is 867ft., and it is so built as to be 
able to accommodate two large vessels at the same time. The 
engine used was made by Bells and Co., of Walker. On the 
oceasion of the test, which took place on Saturday last, an iron 
steamer, 696 tons register, and weighing 1200 tons, was drawn up 
in a most successful manner. 

The Royal Commissioners begin their labours in South 
Wales and Monmouthshire on the 6th inst. Their first visit from 
Newport will be to Abercrane, and next to Harris’s Navigation, 
the deepest colliery in South Wales. Sittings will take place on 
the 8th and 9th at Aberaman House, and some of the leading 
managers in South Wales, nutably Mr. Bedlington, Mr. Truran, 
Mr. Joseph, and Mr. Wilkinson, with a number of working men, 
have been invited to attend. 

A new union has been proposed at a meeting of the colliers at 
Mountain Ash this week, and it has been suggested that a fund 
shall be started at each lodge, members giving 4d. a month. The 
house coal colliers are working better, and there is an expecta- 
tion of a small advance, should sales continue well. 

The scheme of the Aberystwith and Aberayron Railway 
narrow gauge, and to cost £30,000, is to be carried out forthwith, 





tinues, and its extent is greater than perhaps anyone c ted 
with the trade could possibly have anticipated. The effect upon 
prices has simply been extraordinary, and a large amount of 
speculation has been induced. Iron brokers have been experi- 
encing a spell of activity such as has not fallen to their 
lot for years, and the dealing on the part of the outside 
public is very much greater than usual. The resolution of the 
jronmasters last week to increase the miners’ wages was accepted 
as indicating their faith in the continuance, for some time longer, 
of the period of activity, and there is little doubt that the 
same circumstance operated in some degree to the advantage of 
the market. Although twenty-five furnaces were put out about 
a fortnight ago, the deliveries of pig iron into store are extensive. 
In the course of last week 4257 tons were added to the stock in 
Messrs. Connal and Co.’s stores, which now amounts to 312,427 
tons. Six furnaces were damped down in the course of the past 
week, and the total number now in blast is sixty-six, as compared 
with ninety-five of the same date last year. 

Business was done in the warrant market on Friday forenoon 
at 56s. 9d. down to 55s. 9d. cash, and from 56s. 9d. to 56s. 3d. one 
month, the quotations in the afternoon being 56s. to 55s. 6d., and 
back again to 56s. On Monday the market was very excited 
after the opening, and for some time holders of iron continued 
very firm, with the result that a further advance in prices took 
— and a large business was done in the course of the day. 

ransactions were effected at 57s. 6d. one month, 58s. fourteen 
days, and 57s. 6d. cash. On Tuesday the tone of the market was 
exceedingly strong at the opening, and prices rose to 59s. 6d., 
from which point they ed to 57s. 6d. cash, which was the 
closing quotation, a large business being done. The market was 
rather unsettled on Wednesday until it became known that the 
ironmasters had agreed to grant a further increase of wages to 
the miners, but to-day (Thursday) the market was strong and 
excited, and in the afternoon buyers stood at 60s. 6d. 

The excessive demand for pig iron from America has induced 
very extensive purchases from makers, some of whom have been 
credited with effecting large transactions at quotations which 
have not been allowed totranspire. Although the other branches 
of the trade are comparatively quiet, makers’ prices have gone 
up in —— with warrants, and while the quotations are 
irregular they are officially quoted at 5s. advance all round 
on the figures of last week. 

A week ago some slight improvement was observable in the 
demand for manufactured irons, and prices were in some cases 
raised. It is now reported that this advance has to some extent 
checked the demand ; but it is believed that, should the present 
state of the market continue for a week or two longer, manufac- 
turers will be able to obtain some advance upon the present rates. 
Last week’s shipments of iron manufactures from the Clyde 
included locomotive engines to the value of £10,000 for Rio de 
Janeiro ; £15,500 worth of machinery, of which £3556 went to 
Salamanis Bay, £3360 to Trinidad, £4587 to Rio de Janeiro, and 
£2685 to Valparaiso ; £5460 worth of castings, principally for 
Rio de Janeiro and Mediterranean ports ; £2000 worth of tubes; 
£8000 of miscellaneous articles; and sewing machines to the value 
of £7113, of which £2532 went to Spain, £2527 to the Mediter- 
ranean, and £1925 to Rio de Janeiro. 

The coal trade has necessarily been to some extent affected by 
the excitement in the iron market, but prices for shipment and 
for manufacturing purposes have not as yet been affected. 
rush has been made for supplies by domestic consumers, in the 
belief doubtless that the prices must be increased, and the result 


the y amount being now forthcoming. The strike at 
Broad Oak Loughar, continues, and if not speedily ended the 
colliery will be closed up. 

Mr. Gwilym Williams, the arbitrator in the Pentre dispute, 
does not appear to have given satisfaction. On Saturday there 
was a very large meeting of Pentre colliers, when his decision was 
keenly and adversely criticised. The chief decision is that the 
wages at Bodringallt should be followed at Pentre. 

A project is on foot to connect Merthyr with Dowlais by a 
tramway. The gradient is a steep one, but it is suggested that 
the endless rope principle, which is stated to have been success- 
fully tried in America, should be adopted. 

Trade has been looking up at Newport, Mon., lately, and the 
imports of iron ore have been considerable, nearly 20,000 tons 
coming in last week. 

During the last week or two eight puddling furnaces have been 
re-lit at Briton Ferry. Blaina, too, is likely to start. 

The Treforest Iron and Steel Works have been in treaty for 
Pentyrch, but no settlement has been made. 

In the Forest of Dean there is a good demand for pig iron and 
tin-plates. As regards the latter prices are rather stationary, 
ordinary coked being 16s. and upward, and best 18s. 

Some slight difficulty has arisen between the men at the Bute 
Colliery, Rhondda. 

There is little of note to chronicle from Swansea. The coal 
trade is rather slacker there than it has been, and the only excite- 
ment of any account has been in tin-plates and copper. 








Sovrn Kxnstneton Musrum.—Visitors during the week ending 
Sept. 27th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,528; mercantile marine, 
building materials, and other collections, 2270. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 1680; mercantile marine, building materials, and other 
collections, 115. Total, 15,593. Average of corresponding week 
in former years, 19,620. Total from the opening of the Museum, 
18,424,385. 

Triat Trip aT MIDDLESBROUGH.--On Monday the steamship 
Dalbeattie, which has been built for the Dalbeattie Steam 
Shipping Company, Limited, by Messrs. Raylton, Dixon, and 
Co., to the order of Messrs. EK. Harris and Co., of Middles- 
brough, made her trial trip. She is 250ft. long, x 33ft. x 17ft. Qin. 
in depth of hold, is1387 tons gross register, and will carry 1900 tons 
of cargo on a mean draught of 17ft. 6in. She is built on raised 
quarter deck principle, and furnished with double bottom both 
fore and aft for water ballast, has iron masts and plate iron 
decks, and large hatchways, four steam winches, and every con- 
venience for rapid loading and discharging of cargo. The cabins 
for accommodation of captain, officers, and engineers are placed 
amidships under the bridge, and there are two s cabins for 
the dation of « ional ngers. e cabins are 
fitted with polished hardwood panels, and have an air of comfort 
and finish unusual in a merchant steamer. Her engines are of 
120-horse power, by Messrs. T. Richardson and Sons, of Hartle- 
pool. A large party, numbering about seventy, of the owners and 
their friends, Lloyd’s surveyors, and others assembled on board at 
11 o’clock and proceeded to sea. After a two hours’ run to near 





Scarborough, fon which a speed of nearly eleven knots was 





made, the ship returned to dock, where she will load steel rails 
for Leghorn. ; 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 


terms for special contracts. 


It is obviously impossible to specify these 


cases and terms, or to give more than the market quotations and makers 


prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
ScoTrLanp— £s. d. 
G.m.b.—No. 1.. .. 
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Waxres—No. 2, f.o.b., Newport .. 210 
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40s. per “ton for rail. quality. 
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Puddied Bar— 
Wates—Rail quality, at works —_ -. £3 
CLEVELAND, delivered 
Fox, HEAD, and Co., i6in., plate quality, 
perton .. 
LaNcasHIRE—Pearson and d Knowles Coal and 
Iron Co. .. ae . - 410 
Guascow, f.o.b. .. ee ne eo SP 


MANUFACTURED IRON. 


Ship Plates— 
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2} per cent. discount for cash. The Feoreon and Knowles Co.'s 
= i nF nm 


nished iron include delivery at station in Liverpool, Manch 


m, in lots of not less than 2 tons, or free alongside at Liverpool 


< lots of 10 tons and upwards. 


Bow Linc and Low Moor— 

Terms in each case 2} dis. for cash in Tape of monthly accounts, 
or 1} per cent. dis. for cash in lieu of three months’ bill. The 
Low Moor Co. and the “or 4 Iron Co., Limited, deliver in 
London at 10s.; Liverpool, 7s and Huil, 5s. per ‘ton extra. 
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ro] 


alae 


per cwt. 


at tet at pet tet pete BD 


See 
Ae OT Orote 


7 ewt. and upwards 


i 
~ 
ve} 


Plates exceeding 6ft. wide, 2s. per ont: ‘xe, an states differing from 


@ square form or 
extra per cwt. 3s 


“ Bowling” weldless hoops, for strengthening boiler flues, 
£1 lis. per cwt. 


Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
** Mormoor” (E. T. Wricut and Sons) 
to 4ft. Gin. wide, wi 32 bomen 
at works ‘ 


Best, to 5 cwt., 
cial feet, a ton} 9 0 
. 10 0 
12 0 
Special, to 3 cwt. 15 10 

Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield plates 
» Best plates 
a Best best plates ee 
Fox, Heap, and Co., at works, cash less 2 

Boiler shell plates, best boiler .. 

Flanging plates, best best boiler .. 

Do., special oad best best best boiler 
GLascow, f.0.b. .. 


Angle Iron— 
Bow inc and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 
Barrows and Sons — 
B.B.H. best angle iron, at works.. se . 910 
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WHitwELt and Co., less 2} Pom, pet ton 


t 
Best best boiler 
« a," at > works, up a eight united inches. 


Best best fo. 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
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CLEVELAND ee ee es ee - £5 Os. to 
Weise—“ Best best” angles from we 1} x 5-16 to 3in.. 
Also T-iron, f.o.b. less 24 and 1 per cent. 
Gtascow, f.0.b. .. es .. £5 5s. to 
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Low Moor and Bow ine, terms as for plates, &c.— 
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Do., 5 cwt. and upwards ° 
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Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
** Monmoor Crown” (E. T. Wricur and Sons), at the 
works, per ton— 
Bars, as, fin. to 3in. round and square, or to 6in. flat 
Best best ” ” ” ” ” 
Rivet iron, usual sizes eee reat Pein 
Best, best oe 
Bango and Sons, at works, er t ton short— 
B.H. bars - 
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0: bars . 


cocoocoem bee | ooocns 
eooocooo oe eocoooo 
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Glasgow bars, per ton, £0 0s. to £0 0s. 
Merchant Bars— 
WHirTWELt and Co., f o.b. > eee ee. for rea, one ton— 
Crown quality.” “ 
Best . i 
Ship rivet iron 
—- quality, “ Thornaby * * 


Best best... 9 
Detail specifications f from warehouse 10s. per ton extra. 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 
Best, £5 15s. to £6 5s. 


The Pearson and Kyow.es Co.— 
Flats, from lin. to 6in. wide by }in. thick and upwards 6 
Rounds and squares, from jin. to Sin. .. 6 5 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 


Sheet— 
“ Monmoor” (E. T. Wricut and Gums, to 8ft. ty! Sft. 
— Ww.g., ee ton at works 
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Best best : os 
Barrows and Sons— 
B.B.H. sheets. . 
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Brand “‘ Severn,” singles * Ww w.g., usual sizes 
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s ‘ BB 
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i ae Bcharcoal .. 
A E B charcoal . 
Doubles 21 to 24 w. g., 30s.; and trebles 25 to 27 w. 
60s. per ton extra. Terms as usual. 
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Morriston, at works, coke .. 
™» Prarson and Kwow.es Co.— 
, from 1 to 20 B.W.G., and 12in. to 36in. wide 8 0 
Beat ‘and best for galvanising, 10s. per ton extra ; best best, $e. 
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Patent Coated Sheets— 
Singles and doubles, per cwt. 


Lattens to 26 w. g., 2s. per ewt. extra at works, 
less 24 per cent. discount. 
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Hoops and Strips—Pzarson and KnowLes— 
Ordinary sizes and gauges, up to Sin. wide. » _? 
Best, 10s.; best best, 30s. per ton extra. 


Rails—G.ascow, f.o.b. .. < as 
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IRON RAILWAY SLEEPERS. 
No. II. 


Wrought Iron Sleepers.—Before we can fairly institute 
a comparison between the advantages of wood and iron 
as a material for permanent way, it is necessai that we 
should have before us some standard —— which 
may be taken as representing the best English practice 


of collating any information to be obtained about iron 
of the English railways, second to none in its repu 
tation for efficiency, and the engineering skill of its 
officers. Figs. 7 and 8 give a plan 


way, with all the important dimensions and parti- 





culars marked upon it. Vig. 9 gives a section of the 


sleepers with the existing practice of one of the largest | thus gg to be £1127 15s. 11 


The net cost of the whole . of a mile of line 


or say 12s. 10d. per 
a 


With respect to maintenance, we learn, by the co 


urtesy 
and elevation | of Mr. Alfred Harrison, that the number of platelayers 
of a complete rail length—24ft—of this permanent | employed per mile of main line may be taken at 1°91. 


| This is, of course, for the two tracks, and, taking 300 days 
| work in the year, we therefore obtain 286 as the number 










































































in the construction of timber-sleepered roads at the | steel rail used, which, as will be seen, weighs 80 lb. per , of day 


present day. For this purpose we give, through the 
FIC.9 


tj 


Gy 





SCALE = HALF SIZE 


rtesy of Mr. T. E. Harrison, drawings and description | 
of the foc line permanent way of the North-Eastern | 
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Railway, together with exact statements of the cost of the 























PERMANENT WAY, NORTH-EASTERN RAILWAY. w 


yard. No further description of these drawings need be 
given, as they explain themselves throughout. Annexed 
Is a table showing the number,weight—where so priced— 
and value at 1878 prices of the whole of the materials 

















thus required for one mile of single line, the rails being 
steel and the whole of the articles new throughout :— 











Taste I. 

Description. | No. | Weight. | Rate. |Amount. 
| T. C.Q. Ibs| per|£ s.d. 
Steel rails, 801b. .. .. m1 125 141 4 (7s. 10d. cwt.| 942 17 2 
Chairs, 40 Ib. ..| 3520 | 6217 0 16 |8s. 10d. ,, | 220 00 
Spikes =. + es s+ e+} 7040 | 4 00 0 (6s. per 1000| 45 15 2 
Boltsand nuts .. .. ..| 1760 | 1 00 0 |8s.per1000| 14 17 
Fish-plates .. .. .. ..| — —|od. each. 0 
Keys andcushions .. ..; 7040 — 50s. per 1000, 17 120 

Sleepers 9ft. by 10in. by 5in. 1760 - " | 
Total .. | - « (1625 5 11 





The cost of the sleeper given above is made up as follows: 
2s. 10d. for the raw timber, 2d. for carriage and handling, 
1s. for creosoting. To get the total cost of this perma- 
nent way we have to add that of laying and ballasting. 
This is stated to be from 5s. 6d. to 7s., or say, 6s. 3d. as 
an average. Then reducing the figures to the lineal yard, 


as more convenient, we obtain the following abstract of 
cost :— 





Taste II, 
Cost al ey da 
s. d. 
Sleepers, chairs, and fastenings... ... ... ... 0 7 9 
Ballasting and laying, say ... ... .. .. «. 0 6 3 
Total cost without rails... ... .. 1. .. «. O14 0 
Add for rails, per lineal yard ... ... 2. ... 010 9 





Total cost, including rails 
We have further received some information on the 
subject of relaying and maintenance. It appears that the 
cost of taking up old line, and replacing it by new, is 
about 1s. 6d. per yard, or £132 per mile. This added to 
the £1625 5s. 11d., as given above for the new materials, 
gives £1757 5s. 11d. as the gross cost of the whole opera- 
tion ; but against this must be set the value of the old 
materials recovered, which is as under :— 





various parts at recent prices, We have thus the means 


FIC.12. 








Tons. £58. d. a 

Old rails... 12% at310 0... ... 437 10 0 
Old chairs ... ... 65at210 0... ... 18710 0 
Old spikes... ... 8at8310 0... ... 1010 0 
Old sleepers... No. 1760 at 0 0 Geach... 44 0 0 
Total to be credited ... ... .. «£62910 0 
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s’ work of platelayers expended yearly on a mile of 
| track, which at 3s. 6d. per day gives a money value of 
| exactly £50 for labour in maintenance per mile per 
| annum. We shall frequently refer to the foregoing figures, 


| as a basis of comparison with other systems. 














We are now ——— face to face with our main question 


—the use of wrought iron as the material of permanent 
way. In a g it, we are at once struck by the 
fact that whereas in cast iron the examples are few, and 
all formed practically on the same type, the forms in 
wrought iron are so many and so various that some dis- 
crimination and classification become absolutely neces- 
sary. We have in the first place to notice a = 
which discards sleepers altogether, and uses an enlarged 
rail resting simply on the t. Hartwich, whose 
system was extensively tried about ten years back in 

estphalia, effected this by simply using a rail with very 
deep web, and a slightly inclined foot resting directly on 
the ballast. The rails were about 9in. high, with 5in. 
breadth of foot, and were joined together by deep fish- 
plates of ordinary description. The main defect found in 
this system was the perpetual attention required in pack- 
ing under the rails to prevent them from sinking, which 
made the cost of maintenance enormously higher than 
with any other description of permanent way. This, in 
fact, means that it did not provide a sufficient surface of 
ballast to carry safely the pressure of the traffic. Again, 
in the well-known form of the Barlow rail, this principle 
received a full and exhaustive trial, ending in complete 
condemnation. The fatal objection appears to have been 
the rapid destruction of the to of these rails by the 
traffic, especially at the ends. The causes of this rapid 
wear have been very carefully analysed by M. Couché. 
He shows that it was mainly due to the peculiar form 
and great depth of the A-shaped section, which made it 
impossible to be rolled good and even, except out of a 
very soft and ductile iron, such as was ill adapted to resist 
wear and tear. He proposes that the rail should be rolled 
in the first instance in the form of a flat plate thickened 
im the middle—a form which would present no difficulty 
—and that the sides should be afterwards brought to the 
required curve in long moulds, the whole operation being 
performed at one heat. We are not aware that this 
suggestion has ever been acted upon. It may be worth 
hazarding the observation that the use of steel instead of 
iron—which in those days would not have suggested 
itself—might yet possibly open out a future to this, 


undoubtedly the simplest possible, construction of per- 
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manent way. Assuming, however, that this system has 
been finally disposed of, we are left to the consideration 
of wrought iron sleepers properly so called, and these 
systems divide themselves into four classes :— 4 

(A) Sleepers of bowl form, similar to those of cast iron. 

(B) Rails consisting of a head and web only, with a 
double longitudinal sleeper of some kind bolted on each 
side of the latter. 

m. Rails of ordinary form resting on iron longitudinal 
eepers. 

(D) Rails of ordinary form resting on iron cross 
sleepers. 

These we shall proceed to describe in order :— 

Class A: Wrought Iron Sleepers of Bowl Form, each 
forming a Support to a Single Rail only.—It is not to be 
wondered at that when the cast iron “ bowl” sleepers had 
once comeinto use, the ideasuggested itself of making them 
in wrought iron, thus at once lessening the weight, and 
avoiding the risk of breakage. Mr. Livesey, who has given 
so much attention to the cast iron bowl, has by no means 
neglected the wrought form, of which he has proposed 
two or three varieties. The simplest, shown in Figs. 10 
and 11, is a mere oblong piece of j-inch plate 
about 2lin. x 16in., which is dished in an oval 
form much like a common dish cover, but leaving the 
corners flat. These corners are buried in the ballast, 
and help to resist any lifting strain on one or other part 
of the sleeper. The rail lies along the top of the bowl, 
and is held down to it by clips, of which there are two 
on the outer side secured to the sleeper by rivets, and 
one on the inner side attached by a bolt. The well- 
known strength of the bowl form to resist crushing has 
been well illustrated in some experiments with these 
sleepers, which bore a load equivalent to 48 tons, in the 
centre before any perceptible deflection took place. 
In another design the plate is bent into a saddle 
form, and at the same time corrugated down the 
sides of the saddle, so as to give increased stiffness. 
A tie bar passing from side to side of the bowl, and 
secured by gib and cotter, at the same time pre- 
serves the gauge and prevents any spreading of the 
sleeper, for which latter tin. is found to be a sufficient 
thickness. Of late, with a view to still further reduction 
in weight, these sleepers have been made in steel instead 
of iron. The same path has been followed by Messrs. P. 
and W. Maclellan, of Glasgow. Fig. 12 gives a perspec- 
tive view of their system as applied to a Vignoles rail, 
while Figs. 13 and 14 are cross sections, showing two 
methods of applying the same to the case of a double- 
headed rail. it will be seen that the corrugations in this 
design are concentrically disposed, much as in Griffin’s 
cast iron sleeper, and still further assimilate the appear- 
ance to that of a dish-cover, except so far as the four flat 
corners destroy the resemblance. The rail lies along the 
top, and is secured to it by bolts with clip washers, one 
on the inner side and two on the outer side. In Messrs. 
Maclellan’s earlier designs the cross-tie was a simple 
flat bar set edgeways, passed through the middle of 
the bowl and secured to it by gib and cotter. With 
this arrangement the working of the traffic is very 
apt to destroy the iron of the sleeper where the 
edge of the tie-bar bears upon it, and thus to 
enlarge the hole and make the joint loose. Our 
engraving shows an improvement introduced by Mr. W. 
P. Batho. The tie-bar is an angle iron, which passes 
under the rails, midway between the sleepers, and is 
secured to the former by bolts with clip Secon similar 
to those used for the attachment to the sleepers. The 
maintenance of the gauge is thus rendered more secure, 
while the laying and renewing is easier and simpler. 
Steel bowl sleepers on this system have now n 
laid for some time on the Oude and Rohilkund Railway, 
and are so far reported on very favourably. The period, 
however, has not yet been long enough to test them 
fully as to durability. The sleepers on this line are of 
;;in. steel plate, and have been tested with a load of 
46,000 Ib. without any permanent set. The rails bear on 
the sleeper for a length of lft. Gin. and 2ft. 8in. is 
allowed between bearings, so that the distance of the 
sleepers apart, centre to centre, is 4ft. 2in. The weight 
of a pair of sleepers, with tie bar, clips, bolts, &c., com- 
plete, is 901b., giving a weight per mile of track of only 
51 tons. The cost at recent prices may be taken at 
about £15 per ton, exclusive of carriage, so that the 
system would cost £765 per mile, or 8s. 9d. per yard. 

he ballasting and laying Messrs. Maclellan consider 
should not exceed 3s. per yard, so that the table of com- 
parison would stand thus :— 








8. d 
11 10 
8 9 
3 0 


£1 3 7 

This is somewhat lower than the cost on the North- 
Eastern Railway, as given in Table IL, but only on 
account of the very low figure given for the ballasting. 
In making a competion with wood-sleepered roads, 
Messrs. Maclellan allow only 4s. 6d. for ballasting and 
laying in that case, which, as shown by the experience of 
the North-Eastern Railway, is considerably too low, and 
it can hardly be doubted that the figure of 3s. should 
also be raised. The extra cost of rails may of course be 
got over by adopting one of the designs for the double- 
eaded section ; but it does not appear how far these 
have been tried, and it may be doubted whether any 
system of iron clips could be thoroughly depended on to 
keep a double-headed rail from rocking. On the whole, 
considering the doubtful qualities as to stability of road,¢ 
which are shared by all bowl sleepers, it is not to be 
wondered at that this type of wrought iron permanent 
= has as yet made little progress in England. 

t would not be right to leave this branch of the 
subject without some mention of the buckled plate 
system of permanent way. proposed by Mr. Robert 
Mallet. This, as originally designed, is merely an appli- 
cation to this particular purpose of the buckled plates 


Rails at 80 1b. per yard, allowing 10 per cent. 
extrafor Vignoles section ... 20.0 22.0 cee oe 

Sleepers and fastenings 

Ballasting and laying... 
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so widely used for the flooring of bri &e, In 1868 
Mr. Mallet published a description of his design, in 
which he proposed to use oblong plates of the ordinary 
form buckled in two directions, but to lay them on their 
backs, buried up to the flat lip in the ballast, and to 
secure to this flat lip by rivets a flat plate of wrought 
iron or steel jin. thick, on which a wrought iron chair 
was to be fixed to carry the rail. The yielding of this 
flat plate would, it was considered, give to the road all 
the elasticity required, the buckled plate acting only to 
distribute the load over the ballast. It was soon seen, 
no doubt, that the top plate must not be actually flat, 
but must be itself buckled upwards to some extent, and 
this is adopted in some later designs, which, however, do 
not belong to the class we are at present considering. On 
the other hand the idea occurred of inverting the 
buckled plate itself and resting the rail on the top of it. 
This forms a design which is practically a wrought iron 
bowl sleeper of special form, but it does not appear 
to have been practically applied to any large extent. 














VISITS IN THE PROVINCES. 


SHEFFIELD SMELTING COMPANY’S WORKS. 

Some of the finest specimens of tower building in the 
form of lofty chimneys, have had their origin in the 
necessity for carrying off the deleterious products of 
chemical and metallurgical operations into the high air. 
The celebrated chimney of St. Rollox Chemical Works, 
near Glasgow, which is 455$ft. in height above its founda- 
tions, and 40ft. in diameter at the ground level, from 
which it is 4354ft. in height—the chimney of Muspratt’s 
Soda-ash Works, which was 406{t. in height—and the 
reat chimney at Townshend’s Chemical Works at Port 
Talbot, near Glasgow, 468ft. in height, are examples of 
the art of constructing high and slender towers. Though 
excellent as examples of this art, however, such struc- 
tures never formed architectural ornaments, or added to 
the beauty of any scene, however perfect the taste of the 
designer. No regret will therefore be felt that improve- 
ments in the methods of chemical manufactures will 

robably make them unnecessary. Chimneys of ~- 
height, at the end of flues of enormous length, have 
hitherto been necessary in lead smelting works, but 
recent improvements give promise of the possibility of 
dispensing with both. In smelting lead ores and other 
materials from which lead is to obtained, both the 
metal and its sulphuret, being heated in a strong current 
of air, are carried off in what is known as lead fume, and 
afterwards deposited as oxide and sulphate of lead in 
the flues referred to. These deposits are of great value, 
and the stronger the current used in the smelting pro- 
cess, the ter their quantity. After deposition they 
are occasionally collected and heated in a calcining 
furnace until they form a solid mass, and are then 
smelted usually on the slag hearth. In order to secure 
perfect deposition of this lead fume in its passage 
through these flues, the latter are sometimes of miles in 
length. At the well-known Allendale Works, the flue 
is carried along the side of a hill a distance of three 
miles, where it terminates in a chimney. Flues 
are made of different materials, but wood, copper 
fastened, seems to be the best for the purpose. 
They are in some cases as much as 5ft. in height, 


and 3ft. in width, and for different reasons are 
best constructed with about half their height below the 
ground level, and then covered the other half with earth 
as indicated in the sketch. The cost per mile of a flue, 
even of this character, is, it will be easily understood, 
very great, and when that of a chimney at the end of it 
is added, it will be seen to form a very considerable 
element in the cost of lead smelting plant. 

A rain chamber in a flue in which a continuous fall of 
finely divided water has been employed has been some- 
times used to assist deposition, and eminent metallurgists, 
among them Stagg and Stokoe, have endeavoured to 









































substitute for the long flue something more efficient and 
less costly. Not only is improvement necessary from 





an economical point of view, but because the smoke from 
an ordinary lead smelting furnace contains from 4 to 7 per 
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cent, of moisture, which not only causes much trouble 
by making the flue very wet when the temperature falls 
below the dew point, but the destructive action of the 
moisture charged with sulphurous acid is very great 
on certain kinds of stonework in the neighbourhood of 
lead-smelting works. A really efficient fume condenser 
will therefore be a great acquisition, and a description of 
one recently constructed and put into operation at the 
works of the Sheffield Smelting ogy J will be of 
interest. For some time past Messrs. H. J. and J, 
W. Wilson and A. French, have been carrying out expe- 
riments on the decomposition of furnace chimney pro- 
ducts, and as a result of these a lead-smelting cupola 
furnace has been constructed and fitted with a condens- 
ing apparatus for which they have secured a patent. From 
the upper part of the furnace—Fig. 1—an inclined tube 
A conducts the fume into the brick chamber P beneath 
the tube B, up which the fume ascends and passes 
over the connecting pipe at the top, and thence down the 
tube C. From C it passes into the tube D, the end of 
which enters the same chamber, and from the top of the 
tube D it passes down E, and, being now much cooled, it 
passes out at I’, on its way to the condenser. The cupola 
furnace indicated in the annexed little figure is 2ft. 2in, 
square inside at the lower part, and is capable of melting 
from 10 to 15 tons of lead ores, or from 8 to 9 tons of 
sweepings, scrap, &c., and the necessary accompaniments, 
per day. An ordinary reverberatory furnace will usually 
only deal with about 3 tons of ore per day. The cupola 
furnace is much the more economical, and the condenser 
to be described enables the smelters to deal with the 
large quantity of fume carried over. The tubes A, B, C, 





and D are, in the apparatus erected in the works at Shef- 
field, old boiler-flues, of the average diameter of 2ft. 10in, 
A is about 15ft. in length between furnace and chamber, 
and the vertical tubes are each about 30ft. in height, 
The furnace has water sides at the tuyere and opposite 
sides, their section being as annexed. 
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A water pipe P, 
Fig. 2, —— water to the upper 
trough, and the water runs down from 
this to the next lower trough, and so on 
to the bottom, from whence it runs 
away through an overflow pipe. These 
sides seem to stand well, and the 
quantity of water required is not great. 
The furnace is supplied with blast 
from a No. 1 t’s blower, —_ of 
FIG.2 working three such furnaces. Between 
the pipe F and the condenser a No. 2 
Root’s blower is placed. This blower 

has a capacity of about 350 to 400 cubic 

feet per minute, at the speed at which 

it is driven, and its duty is to draw the 

fume from the cooling tubes, and force 
it through the condenser under a pres- 
sure of from 10in. to 12in. of water. The 
interior parts are entirely of iron. We now 

come to the condenser shown herewith. 
The principle of the condenser consists in passing the 
gases or fumes in a very finely-divided form through 
water or other liquid, according to the nature of the gases 
to be dealt with. Attempts have been previously made 
to effect the object of the condenser by causing the gases 
to be brought into more or less intimate contact with 
water, in order that the soluble or suspended matters 
might be taken up by the liquid and be thereby separated 
from the permanently gaseous constituents, but in 
Messrs. Wilson and French’s condenser the gases or 
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fumes are split up intolinnumerable fine jets, so that 
their contact with the water is perfect. The condenser 
is shown in Figs. 3, 4, and 5, Fig. 5 being a quarter only 
of the ne of the condenser. The apparatus in use at 
Sheffield is only one-half of that here illustrated, its 
form being that of either half, as indicated by the dotted 
line, Fig. 4. The parts of the apparatus are contained in 
a wood vessel A, the lower parts A' of its sides bein 

inclined inwards so as to form an inverted pyramid. 
B is an internal partition at each end, having its lower 
horizontal edge a certain distance below the intended 
level a of the liquid used, and forming a channel B' 
between the partition and the end of the vessel. This 
channel is closed to the interior at the top, but open at 
the bottom, and is of the full width of the vessel. The 
fumes are admitted by inlet pipes C, C, and depressing 
the liquid sufficiently, pass in thin streams or under the 
bottom edges of the horizontal pipes M, having their 
outer open ends ew through the — B, B, their 
inner closed ends being fixed to the partitions G, G. 
The Pipes M are triangular in section, and perforated 
along their top sides and along the upper parts of the other 
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sides. _ The entering fumes passing in broad streams 
down the end channels B', B', are first divided into a 
number of streams on entering the horizontal pipes, and 
are next further divided and distributed on passing 
through the perforations of those pipes. A few aper- 
tures § along the bottoms of the pipes M prevent the 
lodgment of deposits therein. From the triangular pipes 
the gases move upwards, and are further divided and 
mixed with the water in their passage to the water sur- 
face a, by being forced through the gauze screens E, E 
The water passing up through these screens by the 
action of the gaseous currents does not return down- 
wards through any part of the screens, so that their 
entire horizontal area is available for the effective up- 
ward flow of the gaseous and liquid currents, sepa- 
rate open passages G', formed by the cross pieces G, 


Fig, 4. 























being provided for the redescending water. The 
washed gases collect in the — art of the vessel A 
e li 


and pass off by the pipe F. e liquid descending by 
the passage G' carries down with it whatever it may 
have os. oth out of or retained from the fumes whilst 
vassing therewith upwards through the screens. 
Baspended matters thus carried down subside to the 
bottom of the vessel, the methodic circulation of the 
liquid, without interference between the downward and 
upward currents, favouring the regular deposition of the 
separated matters, and preventing the liquid from being 
already overcharged when brought in contact with succeed- 
ing portions of the gases or fumes. The matters deposited 
at the bottom of the vessel are periodically removed 
through a discharge valve H, and treated as required. 
The apparatus is fitted with a glass gauge K, Fig. 3, for 
indicating the height of the liquid inside the vessel, and 
a stopcock L is provided for supplying the water or liquid. 
From F the cleaned gases may either be passed direct 
e 


Fig. 5. 
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into the ——— if harmless, or, as in the case at 
Sheffield, carried through pipes and into a chimney. As 
a further precaution for effecting a thorough separation 
of everything carried with the gases, the pipes from F 
at Sheffield dip into tanks in the ground at a distance of 
about 30ft., but in — it is fouad that nothing is 
therein deposited. The water in the vessel A is found 
to reach its maximum turbidity after about one and 
a-half hour’s working, and does not require renewal more 
often than about once a week. At present the apparatus 
works A ad and promises to be successful in all 
respects, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves im or ot a opinions of our 
correspondents, 





DREDGING PLANT. 

Sir,—I have perused with much interest your article on 
dredging plant in your issue of September 12th, and with your 
kind permission I would like to offer a few remarks on a subject 
which you rightly observe is engaging the attention of engineers 
more and more every year. It is not my intention to say that 
the Present type of ler dredger may not be superseded at some 
future time, still it is a fact that this type of dredger has of 
recent years been improved in so many important details, both 
48 regards the deck arrangements and the bucket gear, in a 
manner so efficient and simple in themselves, that to compare 
Hee modern tools with the many square boxes with their decks 

pered with windlasses, ond antiquated and complicated 





machinery to be seen in 7 ports of the United Kingdom. 
would be an entire mistake. Then as to the various designs and 
types of pontoons fitted with scoop cranes and pumping 
apparatus which have been introduced to our notice for some 
years past, we cannot conceal the fact that as yet their opera- 
tions have been limited and successful only under special 
circumstances, and we have known instances where they have 
been a signal failure altogether. Let us take, for example, the 
pregesd design of the large dredger by Mr. Fouracres, described 
y Mr. Buckley at the last meeting of the Mechanical Engineers 
in Glasgow. He gives his probable day’s work at 1000 cubic yards 
of soft material at a cost of 14d. per cubic yard, including interest 
on capital, depreciation, ab a repai’ For the sake of 
comparison, take the ladder dredger No. 9, working on the 
Clyde. I understand it has recently, whilst dredging in soft 
material, been able to raise nearly 4000 tons in one day at less cost 
than 14d. per cubic J poy including interest on capital, deprecia- 
tion, and repairs, am aware that is much less than the price 
— from the Clyde engineer’s statement for 1873 by Mr.- 
uckley, but it must be borne in mind that the price then 
given was the average cost for a year’s work, and included 
excavating hard — as well. I do not refer to the matter 
of getting rid of the dredged material, which in both cases 
would raise the price per yard considerably. But in connection 
with the latter fact it appears to me that the most modern 
and economical tool is the hopper dredger, and if we take 
the case of the Neptune, a vessel of that type working 
at Newhaven, Sussex, a description of which appeared in THE 
ENGINEER of August 1st and 8th, we find that this vessel is 

able to raise and deposit at sea 1000 cubic yards in one da 
at a total cost of 24d. per cubic aad, including interest or capital, 
depreciation, and -— ith this fact before us, 1 can 
positively state it will be no easy matter to design a dredger to 
meet favourably with those results. Again, I have seen 
dredgers opp ag in what would best be described as quarrying, 
on account of the very hard nature of the pone they had to 
e, where those proposed diggers and pumps would be 
utterly useless. Wu Brown, Jun. 
Castlehill House, Renfrew. 





MARINE ENGINE GOVERNORS. 

Sm,—I have read with much interest the correspondence in 
Tue ENGINEER on marine engine governors, and having had 
experience with several kinds at sea, I can quite endorse the 
remarks of ‘‘W. M. M.” as to the value set upon the old- 
fashioned fly-wheel governor by the majority of aanns engi- 
neers. Many of these perenne, Cite rior to the introduction 
of the Dunlop, Durham, or Westinghouse governors, I have 
found thrown entirely out of use as being ‘“* too slow,” “ not 
powerful enough,” and of many other defects which 
rendered them unsatisfactory, if not aot useless, in the 
eyes of the men who had to work them. The slackening of the 
driving rope is not, I think, such a frequent cause of the disuse 
of these governors as ‘‘W. M. M.” imagines, as in the majority 
of cases tightening gear has been fitted to take in the slack of the 
driving rope as it stretches. I know what it is, from uncomfort- 
able personal experiences, to have to stand hour after hour with 
the throttle valve lever in hand, watching the pom. of the 
ship during heavy weather, to check racing, and 1 venture to say 
that in the most expert hands hand throttling is at best a most 
fatiguing and unsatisfactory means of lessening racing. 

Another objection to the fly-wheel governor is its great weight, 
large 8 occupied, and frequently the complication of rods 
required for its connection with the throttle valve. The best 
proof in my mind of the general appreciation of the new forms of 

overnor is that they are in very many cases replacing the old 

oon in existing ships, the old ones being discarded as useless. 
But we must give honour where honour is due, and undoubtedly 
we owe to Mr. Silver the governor which has until within the 
last two years met with the most success, practically and com- 
mercially. 

The Dunlop governor is no doubt well adapted to lessen racing 
in heavy weather, but in its present form is clearly deficient in 
power, and is absolutely useless for controlling the engines in the 
event of the shaft breaking or propeller blades being carried 
away. Mr. Silver appears to be hardly just in his remarks upon 
the ‘‘ so-called velometer,” which however mons may be its con- 
structional defects, is without question infinitely more sensitive 
than any momentum governor. 

But the marine governor of the future is, I venture to think, 
that invented by and now being introduced into this country by 
Mr. Westinghouse, who has already very successfully introduced 
it in the United States. It is simple in construction, occupies 
very little space, is sensitive in action, and essentially, as stated 
by the poten a perfect speed governor by which the engines 
can be regulated to any desired rate, which will not be e ded 


only expended 275-horse power, where the heavy screw expended 
400-horse power, and where the best screw out of twenty-tive ex- 
pended horse power. This anomaly, as you, Sir, remarked at 
the time, led Messrs. Yarrow ‘to question whether during 
certain portions of the revolution there is not actually a 
pressure on the back of the blades in the opposite direction 
to the motion of the boat when propellers are used having 
little slip, of large diameter, and high speed ;” but, in my opinion, 
the phenomenon is explained by the fact that the diameter being 
too e, extra leverage, unnecessary leverage, was thrown upon 
the engines. They were made to pass 60 tons of water where, 
roughly, 30 tons would have sufficed. ‘This necessitated a very 
fine pitch, which increased the piston speed; and, as a matter of 
course, the slip was small, and entirely due to the lateral sli 
arising from the narrowness of the blades. These ‘extreme ” 
cases do not, as assumed by your correspondent ‘C. B.,” disprove 
my rule. On the contrary, they confirm it. It is quite true that 
‘*two propellers of extreme dimensions may do the same work 
with the same power,” but they perform that work at an enor- 
mous loss, and the diagrams prove that the more nearly are the 
dimensions given by my rule approached, the nearer were Messrs, 
Yarrow to obtaining the maximum maximorum of efficiency. 

Nor do I hold with your correspondent “ C. B.” that “ area” 
should be made “the starting point” in proportioning a propeller 
to its work, especially if the diameter is “ kept as st as pos- 
sible” after ‘ _————s the pitch to the requirements of the 
engines,” for this rule would lead us to use screws of small diame- 
ter, coarse pitch, and great length to prevent engines of high 
power from racing, the length being necessary to obtain surface 
area, and uy own experiments have clearly proved this to be wrong. 
Where the length of the screw is too small lateral slip obtains, 
but where it is too great the water taken in by the leading edge 
of the blade cannot clear the trailing edge in time to prevent the 
power applied to the screw imparting a rotary motion to all 
the particles or molecules of water at that instant between the 
blades of the propeller. Water thus set in motion is carried 
round and thrown up, where the blade nears the surface, by cen- 
trifugal force, to form a huge stern wave, the stern of the vessel 
at the same time swinging from side to side, and producing a sen- 
sation totally different from that experienced when the vibration 
is due to the screw being too heavy, of too great diameter, and 
too narrow blades, too small, or of too coarse pitch. 

13, Clifford’s-Inn, London, Rost. H, Arr, 

October, 1879. Lieut. R.N. 


THE ENGINES OF THE ORIENT, 


Sir,—In your issue of 26th September a description of the 
steamship Orient is given, but several inaccuracies occur therein ; 
for instance, you state, ‘‘ The engines of the Orient are of the 
three-cylinder type, and were designed by Mr. A. C. Kirk, late 
manager to Messrs. Elder and Co.” Now I beg to inform you 
that Mr. Kirk had nothing whatever to do with the designing of 
the machinery for the Orient, as he had left the employment of 
Messrs Elder upwards of a year before the contract for the 
building of the ship was undertaken. 

Again, referring to the three-cylinder system of engine, you 
say, ‘‘Mr. Kirk, however, was the first to apply it to ocean 
steamers in the way in which it is now noe This also is 
incorrect, as Messrs. Randolph, Elder, and Co. about twenty 
years ago made three-cylinder engines for paddle and screw 
vessels, having the high-pressure cylinder placed between the two 
low-pressure cylinders, as is the case in the Orient. 

Mr. Kirk was manager of Messrs. John Elder and Co.’s 
Engine Works when the steamships Iberia and Liguria were 
built, but the specification of the machinery for these ships was 
merely a modification of the other engine specifications of the 
Pacific Steam Navigation Company, which were made out by 
myself many b previous te Mr. Kirk being employed by 
Messrs. John Elder and Co. as manager of their engine works. 

The details of the three-cylinder engines for the Iberia and 
Liguria were arranged between Mr. A. D. Bryce, then Super- 
intendent-Engineer of the Pacific Steam Navigation Company, 
who happened to be in this country at the time, and me. Mr. 
Bryce superseded Mr. Kirk at Messrs. Elder and Co.’s works, 
and it was under his superintendence the machinery of the Orient 
was designed and constructed. 


Dowanhill, Glasgow, October 2nd. 
- oo letter arrived too late for publication in our last issue.— 
D. 


Joun L. K. Jamieson, 





THE PROPOSED AFRICAN INTERNAL SEA, 


Sir,—Among the schemes which have been proposed for 
public consideration before being subjected to the test of 





by more than half a revolution even in the heaviest weather, as 
the closing of the throttle valve depends only upon a movement 
of #;in. in the governor arms. I cannot help thinking that before 
long the marine governor will be fully recognised as an indis- 
pensable adjunct of the engine-room, as much attention being paid 
to its constant running in fair weather as well as foul. A step 
in the right direction has been taken by a well-known London 
shipowner, who has lately issued orders to the effect that all 
governors in his ships be kept running at all times the ship is 
under way, the result of his et 4 po being already an appre- 
ciable decrease in the amount of his coal and repair accounts. 
London, Sept. 30th. A Marine ENGINEER. 





SCREW PROPULSION. 

Sm,—Your correspondent ‘*C. B.” does not appear to have 
read with any great attention my letter published in THE Enc1- 
NEER of the 19th ult., or he would not have committed himself to 
the assertion ares to the theory therein propounded, 
‘*the diameter is the only important matter, and that the pitch 
and area may be what we will.” In that letter I distinctly stated 
that ‘in all cases both pitch and surface area must be in |r wa 
tion to the labour to be performed, and to the power.” Neither 
does your correspondent ‘‘C. B.” correctly interpret the meaning 
I attach to the phrase, ‘‘ passing water,” when applied to a screw 
propeller. I do not mean that the propeller ‘‘should displace or 
propel aft, in going the length of the vessel, a quantity equal to 
the vessel’s displacement,” but that, on the contrary, it should 
propel no water aft, accepting your theory that ‘‘the most 
efficient propeller is the one which sends astern the largest quan- 
tity of water at the least velocity,” as it naturally follows from 
this law that the best propeller is the one which propels no water 
aft at all; for, as “‘C. B.” remarks, water propelled aft is due to 
slip—that is to say, to longitudinal slip, arising from the diame- 
ter of the propeller being too small. There is, however, 
such a thing as lateral slip, due to the pitch and sur- 
face area not being in proper proportion to each other. 
These defects are all combined in the screw tried by Mr. 
Yarrow, of which the results are set out in diagram No. 8. 
In this case the diameter was too small, passing only 24 tons of 
water per boat’s length to the 27 tons displaced. The pitch was 
too coarse and the suface area too small. In the screws whose 
performances are set out in diagram No. 1, we find 60 tons of 
water passed per boat’s length, or double the weight required. 
Consequently a very fine pitch had to be used, the length of 

ade was small, and lateral slip obtained. Supposing these 
screws to propel no water aft, the small one would make but 12 
revolutions, while the larger ones made 18°8 revolutions to pass 
through a length equal to that of the boat, or 85ft. But, owing 
to the want of surface area found to exist in the small screw, its 
lateral slip would be great, revolutions would consequently be 
increased, and the expenditure of power necesssary to secure a 
speed of eighteen knots is seen to be the same as that of the heavy 
screw of 5ft, Gin, diameter. But the light screw of that diameter 





P y support is one upon which I propose to say a few 
words, not in disparagement, but in common fairness—the 
project for forming a salt lake in the interior of north-west 
Africa by flooding a tract of land now lying at a considerable 
depth below the sea level, and so forming a navigabie internal sea 
extending to the foot of the hills in which are known to exist the 
lakes and watershed whence the Nile and Congo are supplied, | 
and whence also a stream may be led to the new sea to supply 
water to form a current to the Atlantic and a compensation for 
evaporation. 

ithout discussing the details of the proposed scheme I may 
briefly say that the is of sand covered with a thick crust of 
salt, showing that at some time the sea has rolled over it, and 
that it has dried up ; thus the present scheme is only to restore, by 
means of a short ship canal, the former condition of the country. 
I remember that engineering opinion in this country was not 
favourable to the Suez Canal, and the less so because it was 
known that a similar water-communication had existed in former 
years, and we have therefore some hesitation in broaching the 
new African project for bringing ivory and other produce within 
easy reach of shipment. 

Many of your readers may remember Whittlesea Mere, a large 
expanse of water frequented by wild fowl, not far from Peter- 
borough ; many more will remember the Appold centrifugal 

ump which formed such a prominent feature in the World’s 
‘air in 1851, and which was purchased to drain this lake, this 
Whittlesea Mere, which was accomplished in the decade then 
begun. When the land was dried an iron rod was driven down 
level with the ground; this pole or rod was I believe in 1869 
about 14}ft. out of the ground, showing that in the process of 
drying, even though the surface was under cultivation for wheat, 
and therefore in the best possible condition for absorbing the 
rainfall, the surface had lowered 14}ft. I am unable to give 
the exact dates or depression, but cite this fact as bearing upon 
the proposed scheme, because I suppose that if the land now 
under cultivation were again flooded and reconverted into 
Whittlesea Mere, the ground would swell by absorption of 
moisture until the former ground level was reached or passed. 
venture to suggest whether, supposing the canal made, the new 
northern outlet from the watershed formed, and the sand bed 
covered, we may not reasonably expect that the now parched and 
arid bed will, when perfectly saturated with water, again assume 
a level at which navigation will become impossible, and what 
was meant to be an inland sea be found only a swamp, a source 
of malaria affecting the health and climate of South-Western 
Europe. AN ENGINEER. 

Middlesbrough, Oct. 1st, 1879. 








Tue Soorery or Enaineers.—This Society has lost the valuable 
services of Mr. P. F. Nursey, who has for several years ok 
i the duties of secre ursey has resigned, 


. Mr. Ni 
and his place has been taken by Mr, Graham Smith, C.E, 
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WE illustrate above an electric vane, the invention 


instrument consists of two the vane proper and the 
indicator. The former being placed in a convenient position 
on the observatory or house top, is connected by insulated 
wires to the indicator and battery. The vane consists of 
an arm, balanced and revolving freely on a point D, and 
having projecting pieces lightly pressed by springs, C and E, 
— ore rimmed ebonite circles. The lower part 
of this circle is divided into insulated segments, each segment 
being connected by a wire to the electro-magnet in the 
indicator. This latter contains an electro-magnet for each 
two points it is desired to show on the dial face, which, acting 
on a slotted arm, causes the cranked spindle to revolve in 
whichever direction it is attracted by the electric current 
being directed through the wires, The action is as follows : 
Upon the wire B being connected with the battery, and the 
wires of the ents to the electro-magnets of the indicator, 
from these to the battery, the circuit is complete. As 
the vanerevolves by the pressure of the wind, the electriccurrent 
is directed through that segment which corresponds to a point 
of the compass, thus acting upon the arm of the corresponding 
electro-magnet, and ing it to turn the cranked arm 
through one quarter of a circle and show the direction of 
the wind. Upon the vane moving and directing the current 
through another segment the next electro-magnet comes into 
operation, shifting the hand through another quarter circle. 
It is clear that distance is no obstruction to the working of 
this instrument, and with a series of such, arranged with due 
and careful regard to the situation of the vanes, it would be 
possible to ascertain the direction and force of the air currents 
in remote parts of the world, and at different elevations, thus 
greatly assisting the students of that complex question the 
w of storms. 











CHANDLER'S RAILWAY COUPLING. 


In Tue EnGrveer for the 15th March and 31st May, 1878, 
and for the 14th February, 1879, will be found illustrations 
and descriptions of several forms of railway wagon attach- 
ments, by which the coupling and uncoupliug of vehicles is 
effected from outside the buffers. We now illustrate another 
form of coupling, the invention of Mr. N. Chandler, of the 
Cannock Chase Engineering Works, Hednesford. The 
coupling itself consists of two parts, a swing link and a 
shackle, which are connected by a pin or rivet passingjthrough 
the lower end of the shackle, and through the middle of the 
swing link ; the latter always maintains a horizontal position 
when not in use, and is 12in. or 14in. farther from the ground 
than the ordinary coupling. On each side of the pin, and 
attached to the swing link, are small hand chains, which pass 
over runners or pulley blocks, bolted on the end of the body 
and towards the outside of the wagon, at the extremities of 
which are hand weights to assist in keeping the chains in 
slight tension, and also for a convenient handle for the 
operator when desiring to effect coupling .or uncoupling. 
These details are all shown in the annexed illustration, and 
the method of using the chains in coupling is self-evident from 
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TOP PLAN 


| an examination. The inventor claims the following advan- 
of Mr. Vernon, C.E., of Wellington, Somersetshire. The | 


tages for the coupling, which has been subjected to severe 
tests on colliery engines and wagons. It will couple or 
uncouple when vehicles are ‘‘ close-buffered,” or as far apart 
as an ordinary coupling can reach. It can be easily and 
quickly fixed on any draw-bar hook, and the hand chains for 
working it are also easily attached. It will couple on to the 
ordinary draw-hook with perfect immunity from danger to the 
operators, whose feet will be from 18in. to 20in. from the 
rails when using the coupling. We have dwelt in previous 
articles on the advantages which a really simple and effective 
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coupling of this kind would secure, and without referring to 
others, it is sufficient to note that the saving in time would 
effect a considerable economy, considering that from 4 sec. 
to 7 sec. may be saved in each coupling, and the immunity 
from danger on the part of the operators is a very important 
reason for er ar, | one of the simple couplings which we 
have now illustrated. 








SIMEY’S BULKHEAD DOORS. 


A Few months since we described the new arrangement 
brought out by Mr. Simey, for lowering bulkhead doors 
rapidly and with the power of one man only. The yar me 
then described was designed with a view to working the doors 
under the common practice of keeping the doors always open, 
and closing them only when occasion requires. To this plan 
several objections common to all doors were urged, and Mr. 
Simey has now devised the arrangement we illustrate, Under 





this system the door is kept normally closed, but the door 
being balance-weighted, it is easily opened when a man 
wishes to pass through, and no gearing is necessary for forcing 
the door down. It seems that there are scarcely any objec. 
tions to working with the doors commonly closed, and this 
admitted, it will be seen that danger from collision is lessened, 
Doors being already down, there is not much in the argument 
respecting bent bulkheads causing the door to stick in its 
framing, and the rod by which the door is worked from the 
deck is usually below deck and out of the way. The door ig 
water-tight when closed, and whether = or shut it is pre. 
vented from moving noisily in its frame, as the ordi. 
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nary doors do in a seaway, by little rebate and guide. 
D is the door working in a grooved frame F; it is 
balanced by a weight W connected to the end of a chain 
ing over the pulley P. R is a rod by which the door can 
worked from above if necessary and held in any position 
by the thumb-screw T if required. This entirely prevents the 
possibility of the door being forced o by the wash of the 
water after collision; but itis not desirable to turn this screw 
a on occasion of necessity for using the door after an 
accident. The weight works up and down within a sheet iron 
casing, asshown by C. The door is taper from top to bottom, 
so that it is set up to its seat on the frame whea down, 








Tue Water Suppiy at Liverpoot.—At the meeting of the 
Liverpool Town Council on Monday, it was resolved by 33 votes 
to 12 to direct the promotion in Parliament of a bill for obtain- 
ing a supply of water from the river Vyrnwy and its tributaries, 
in Montgomeryshire, under the provisions of the Borough Funds 
Act, at a cost of £1,250,000. town’s meeting will, however, 
have to be held to confirm this resolution. 

Tue Execrric Licut 1x Burmau.—The Times of India says : 
—‘* An extensive business transaction has just been concluded 
between the Indian Electric Light Company and the King of 
Burmah. Attracted by the experiments which have been made 
in this country with the electric light, King Theebaw sent an 
agent over to Calcutta to purchase the largest —— of the com- 
pany’s machines and plant in Calcutta and bay, including 
the apparatus for forty lights, with engines by Ransomes, Sims, 
and Head, that was lately employed in illuminating the Hooghly 
Bridge. The Burmese agent paid down 80,000rs. in h > 
and we are informed that the entire cost of the lights—forty of 
Jablochkoff’s and eight of the regulator system—and fixing them 
in the Royal palace and gardens at Mandalay, will be not less 
than 100,000rs. Evidently the treasury of his Majesty is in a 
healthy condition.” 

THE PULSOMETER ON BoARD THE STEAMSHIP ORIENT.—A 
pulsometer is used on board the Orient for many purposes, and 
the following iculars concerning it may interest our readers : 
—It ise in the engine-room on the starboard side of the 
ship connected on the sea and bilge suction, the sea suction 
running in a line through the ship’s side, the bilge running off in 
two branches—one leading forward of the bulkhead in the main 
boiler-room ; the other drawing water directly under the main 
engines, to keep the bilge dry from 1 or from water used 
on the bearings, washing down water, &c. e 3in. copper dis- 
charge Pipe is carried on the main and after-deck to be used for 
washing down decks fore and aft, and for filling tanks for the 
bath rooms, connections for fire purposes, &c., are also made; it 
also keeps up a constant supply for the use of all the closets on 
board ship. The pump is connected to main and donkey boilers b’ 
a fin. steam pipe, and can be worked from either at It 
discharge from the ballast tanks 9000 gallons hour ; it occupies 
Fee Bose space of the ordinary clack-box, and is made fast to the 
b ead; it works noiselessly, which is a great advan 
There are special hand-holes in the covers, and by unscre 
two nuts any obstruction may be removed in five minutes. These 
hand-holes may also be used for replacing vaives without removing 
main covers, 
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Tuts system of street railway, the invention of Mr. A. 8S. 
Hallidie, was an je by the Clay-street-hill Railway Com- 
pany in the city of San cisco, California, in August, 1873, 
and has been found, it is said, to answer all requirements and 
to exceed the expectations of engineers and others who had 
examined the plant of the inventor. It has been constantly 
at work since, and has recently been adopted by two other 
companies in San Francisco. It is claimed that it is adapted 
to all kinds of town travel, especially where the surface of the 
streets has to be kept free from obstructions, where locomo- 
tive steam engines are not itted, or where the streets are 
so steep as to preclude the use of horses, locomotives, or 
steam traction engines. 

The system consists of an endless wire rope placed in a 
tube below the surface of the ground, between the rails, 
and kept in position by means of sheaves, upon and 
beneath which the rope is kept in constant motion during 
the hours of traffic, by a stationary engine; the power 
being transmitted from the motor to the rope by means of 
grip or other suitable pulleys, and from the rope to the cars 
in the street by means of a gripping attachment secured to the 
car, and which passes through a narrow slot in the upper side 
of the tube. 

Clay-street is a central street in the centre of San 
Francisco, and for a number of blocks near the lower 
terminus of the road is very densely populated ; the street is 
only 49ft. wide from house to house, and between the side- 
wales is occupied by two lines of pipes, one line of water 
pipe, a street sewer, and at the cross street by water 
cisterns. The lower terminus of the road is at the intersec- 
tion of Kearny and Clay-streets. The summit of the hill is 
307ft. above Kearny-street. The incline in Clay-street has a 
double track, and is 5197ft. long; the rope runs into the 
engine-house at Lavemvuectnainent The ascending grades are 
asfollows: From Kearny to Dupont, 45ft.; from Dupont toStock- 
ton, 45ft.; from Stockton to Powell, 62ft. ; from Powell to Mason, 
42ft.; from Mason to Taylor, 48ft.; from Taylor to Jones, 67ft. 
Then the grade descends as follows:—Jones to Leavenworth, 
15ft.; Leavenworth to Hyde, 50ft.; Hyde to Larkin, 50ft.; 
Larkin to Polk, 45ft.; and then an ascent of 15ft. from Polk- 
street to Van Ness-avenue. The distance between each street 
is 4124ft. Clay-street runs at right angles to the above 
streets, which have widths varying from 45ft. to 68ft. 9in., 
and all the cross streets are level. A section of Clay-street- 
hill, between Kearny-street and Van Ness-avenue, with the 

es, is shown in Fig. 1. The steepest grade is one in 

. The system submitted by Mr. Hallidie and determined 
on by the company, was that of a constantly travelling endless 
steel wire rope, anc the conditions to be met were that the 
road should present no more serious impediment to ordinary 
traffic than the usual street railroad; that the rope should be 
below the surface of the street; that the car could be smooth]; 
started and instantly stopped on any part of the road; that it 
should be worked more economically than with horses; that 
its mechanical construction and ment must be simple 
and easily controlled; and that no motor should be used in 
the street that would frighten horses or endanger lives. 

These conditions entailed considerable mechanical difficulty. 
We will endeavour, with the aid of the accompanying cuts, 
to impart a clear idea of the mode of construction in 
detail. Fig. 2 is a general view of a portion of the line with 
a street car and the dummy as ig gerd constructed, with 
the gripping attachment. Figs. 3 and 4 oo the 
gripping attachment, which is hereinafter described. Fig. 5 
is @ cross section of the iron tube, showing the manner in 
which the iron rope runs over the pulleys, It also shows the 
method of gripping the rope by the gripping attachment. 
When the rope is gripped by the jaws, the whole attachment 
is raised, and passes clear of the pulleys, but under the 
surface of the street. This raising is accomplished by means 
of the large screw fitted on the dummy, Fig. 3. It will be 
seen from this, that the adjustment of the grip is such that it 
clears all the pulleys and other obstructions. The general 
arrangement is as follows :—An endless steel wire rope, 3in. in 
circumference, 11,000ft. long, weighin 16,000 lb., and made 
of 114 No. 16 gauge patent steel wires hardened and tempered, 


is stretched the whole distance of Clay-street, lying in iron | 


| circumferences with jaws 
| matically by the pressure of the rope in the jaws, and being 
| set in motion by the engine, actuate the endless rope, one 
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| tubes supported every 39ft. on llin. sheaves, The rope is 

| suppo at every change of angle, at the lower crossings, on | 

| sheaves 4ft. in diameter, passing round a sheave 8ft. in | 
diameter at the lower end of the line, and at the engine | 
house around two angle sheaves, each 8ft. in diameter, which | 

| lead the — on the grip pulleys, also 8ft. in diameter, which 

| are driven by 


two engines with cylinders 14in. diameter and 
28in. stroke. The patent grip pulleys are furnished at their | 
that grip and release the rope auto- | 
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The cars are made to seat about fourteen passengers, but 
not seldom as many as forty-four have ridden_in them, and 
nine on the dummy—fifty-three in all. 

In addition to the usual car brake, there is another 
attachment, operating in the same way as ordinary 
brakes, which forces a broad baulk of wood down on 
each track immediately under the car. Strong iron 
drags are provided, so that if an accident should occur in 
going up the hill, they will immediately catch in the street 
planking, and prevent the car from going backwards. When 
it is necessary to back down hill, these drags are raised up out 
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of course, travelling up one tube, and the other down 
the other tube. 

In addition to the sheaves that support the rope in the tubes, 
at the upper side of each crossing, where the incline makes 
an angle upwards, there are two sheaves in the tubes that 
keep the rope down and from striking the upper part of the 
tube. By referring to the cut, showing the cross section of the 
tube—Fig. 5—it will be seen that there is an opening in the 
upper side of the tube. This — runs the entire length 
of each tube, forming along slot seven-eighths of an inch 


wide. This slot is not immediately over the centre of the 
tube, but on one side, so as to clear the upper sheaves, and to 
enable the foot of the gripping attachment to pass by and 





under the upper sheaves, and over the lower sheaves in the 





tube, and also to keep dirt, &c., from falling on the rope. 
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of the way by the conductor. The dummy is also pro- 
vided with powerful brakes. By this means the car can be 
stopped at any place on the route, ae not being confined 
to street-crossings where it is level. The dummy and car 
are connected by a suitable coupling, so that the weight of 
the car going down comes on the rope, and is utilised to draw 
up the other cars on the other track. The brakes are not 
usually employed when coming down, except when it is neces- 
sary to stop, as the car runs down with the same speed as the 
rope, since the gri ping attachment is in connection with the 
rope. Figs. 3 ha 9 4 show the gripping attachment in two 
different positions. A vertical slide works in a standard, 
and is moved up and down by a screw and hand wheel. 
The small upper screw going down through the large screw 
operates it. At the lower end of this slide is a wedge-shaped 
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block. The wedge actuates two jaws horizontally, which open 
and close according to the directions in which the slide is 
moved, closing when the slide is moved upwards. These jaws 
have pieces of soft cast iron placed in them, which are easily 
removed when worn out, These pieces of iron are of proper 
shape and size inside to grip the rope when they are closed 
over it. 

On both sides of these jaws, and attached to them, are two 
small sheaves. These sheaves are held by means of india-rubber 
cushions sufficiently in advance of the jaws to keep the ro 
off from the jaws, and at the same time to lead the rope fairly 
between them, allowing it to travel freely between the jaws 
when they are separated, without touching them. When it 
is required to grip the rope this slide is drawn up by means 
of the small screw before described, and the wedge at the 
lower end closes the jaws over the rope, at the same time 
pushing back the small guide sheaves on to the rubber 
cushions, The standard containing the slide, &c., is enclosed 
and retained in an iron bracket on the dummy, and raised 
and lowered bodily through an opening in the tube from 
above the surface of the street to the rope in the tube by 
means of a worm and nut or rack and pinion. The dummy is 
coupled to the passenger cars at the bottom of the incline, 
and uncoupled at the top, and vice versd, horses can then be 
coupled to the car, if desired, for the level road. In order to 
stop the car the jaws of the gripping attachment are opened 
slightly, when they release the rope, the guide sheaves take 
it, and the car stops. 

The shank of the standard containing the slide, which 
works in the slot of the tube, is jin. thick and 5}in. wide, 
there being one-eighth play on each side; all the essential 

s of the gripping attachment are made of steel. The 
turntable at the foot of the incline is double. The available 
space at this point was very limited, and in view of this some 
ingenuity had to be employed. When the traction car reaches 
the foot of the incline it is uncoupled from the car and run on 
the turntable, the slot in the turntable allowing the shank of 
the grip to pass freely down. The table is then turned round 
one quarter of its circumference, and the track and slots are 
then brought in the same line. The traction car is then run 
on the other table, which is turned back, and the traction car 
is run on the up track. The car is then brought on the turn- 
table, transferred in the same manner, and coupled to the 
traction car ready for the ascent. A switch can be employed 
instead of the system described, and in some cases is to be 
preferred, 

The road has a gauge of 3ft. 6in. ‘An ordivary 30 Ib. 
steel T-rail is used, which is set flush with the street, and 
presents aneat smooth appearance. The rope runs at about 
the rate of five miles per hour, and the entire distance is 
made, including stoppages, in about fifteen minutes, the 
distance being 5197it. The stretching arrangement at the 
lower end has a counterbalance of 3300 lb. weight on a double 
purchase, which keeps a constant strain on the rope under all 
circumstances. The rope runs around the incline horizontal 
pulley, then down under one of the grip pow. over it to 
a plain pulley, and back again to another grip pulley, 
fastened in the same shaft on the first grip pulley, 
then guiding back to the second horizontal pulley in the 
street again. This machinery is so arranged that the wire 

es for some distance in open view of the engineer, so that 
it can readily be examined at any minute. 

The hill is the best portion of the city for residences, and the 
road brings within five minutes of the business portion of the 
city a large amount of property that was comparatively worth- 
less, on account of the difficulty of access. 

The Sutter-street Railroad was altered from a horse road to 
a wire road February 27th, 1877, and without interrupting 
the ordinary business of the road. The part worked by wire 
rope is 5600ft. long, and the road reaches an elevation of 167 
above its lowest point. The gauge of this road is 5ft. 

The California-street Railroad commenced running April, 
1878. Its length is 8500ft., and it passes in that distance over 
two elevations, the heights being 265ft. and 235ft. above base 
respectively, the valley being 125ft. above the base. The 
gauge is 3}ft.—same as the Clay-street line. 

All these roads are working successfully, and carry in the 
~ aera 20,000 passengers daily, at a uniform fare of 
de., or 24d. 

' Although this system has been adopted so far on roads 
where the grades are too steep for horses to work to advan- 
tage, the economy of its working would demonstrate itself 
more fully on a level road in ordinary street traffic, where cars 
have to be started every five minutes, and where trains cannot 
be made up, and the wear and tear on streets, as well as the 
accumulation of filth, due to horses, are entirely avoided, as 
well as the overworking of horses by the cruel overloading of 
street cars. 

In cities where the severity of winter closes traffic for days 
at a time this system can, it is stated, keep its own track 
clear by a cheap system of warming in the tube, and by 
utilising the rope to haul snow-ploughs and scrapers—work 
—— cannot be done by horses on the slippery surface of the 
roads, 








KENDAL’S CONTINUOUS STEAM BRAKE. 


Tue brake which we illustrate at page 272 differs con- 
siderably from the methods which have hitherto found favour 
as train-stopping appliances, and as its trial and subsequent 
working—using a 12in. cylyinder for a train of nine carriages 
and engine—have demonstrated its practicability, a descrip- 
tion will be of some interest. This contrivance, as its name 
indicates, is worked by steam, which is a commendable feature 
in itself, as a motive power of this kind is, of course, a con- 
stant factor in locomotive running, and if absent a brake is 
palpably unnecessary ; the brake appliance on the engine is 
simple, a single cylinder being designed to work the engine 
and tender brakes jointly, and a separate cylinder, or pair of 
cylinders, being attached to the tender for the purpose of 
working the train brakes, with a piston stroke of l6in., and 
having a small automatic pod sence steam escape valve 
attached, also a relief-way to prevent the piston being driven 
too far. The engine driver controls the brake by means of an 
ordinary steam tap, permitting the engine brakes to be worked 
separately or conjointly with the train. No pipes or cylinders 
are carried beyond the engine, the appliance on the carriages 
being of a purely mechanical nature, which the accompanying 
description and illustrations will explain. Figs. 1, 2, and 3, 
show the general arrangement ; it will be seen that a main 
-_ g rod M is carried along the centre of each carriage a little 

low the frame, being connected between the carriages by a 
universal coupling—Fig. 7—and similarly attached to the 
piston of the steam cylinder, thus virtually forming a continua- 
tion of the piston rod to the further end of the train, a cer- 
tain amount of slackness of the brake couplings being allowed 





for the variable expansion of the ordinary draw gear. The 
method by which this slack is gathered up and the piston 
stroke transmitted to each succeeding carriage is shown at Figs. 
5, 5°, and 5°; a lever L of the T form of construction is fixed at or 
near the centre of the carriage on a fulcrum F, two jointed inter- 
mediary links of the main pulling rod being attached to it at 
the point A. When the brake is applied in the direction shown 
in Figs. 5* or 5°, the T lever swings round on its fulcrum F, 
raising its outer corner C, and with it the main rod, thereby 
creating the angles A C A, and as the point C is furthest from 
the pivot F, it describes a longer arc than point A, conse- 
quently the travel of the rod to the rear of C is greater than 
if continued in the straight line A A; this increased distance 
passed over—at a manifestly increased speed—is used for 
taking up the slack of the brake couplings, and continuin 
the piston travel to the next vehicle. This motion is repeate 
from carriage to carriage, at an increasing ratio of speed, thus 
ensuring rapid contact between block and wheel, and obtain- 
ing on the last carriage a stroke differing but slightly from 
that of the piston. The magnitude of the angles A C A has 
been determined by experience. The functions of the lever 
L are twofold ; in addition to taking up the slack, its motion 
applies the brakes on each carriage; this is shown clearly in 
Figs. 4, 4°, and 4°. At the point D on the lever, attach- 
ment is made to a short reciprocal arm B, which is connected 
to the foundation brake at either end of the carriage by the 
rods E E, Figs. 1, 2, and 3. The point D—Fig. 4*— traverses 
the arc D G or D H, accordingly as the cylinder is at one end 
of the train or the other—Figs. 4 and 4°—the result being 
that irrespective of the direction given to the lever L, a con- 
stant direction is given to the motion of the arm B and 
consequent application of the brakes. It will be under- 
stood from the above description that whether the 
engine be attached to one end of the train or the other, 
the brake is universal; the rods E E transmit the pres- 
sure to the wheels through a volute spring 8, which 
renders the stop smooth, and as an elastic medium, pre- 
vents any interference with the action of the main rod 
to the following carriages in the event of any carriage or 
single pair of wheels skidding. On each carriage the springs 
are of one calibre, the leverage equal, and the stroke about 
equal, therefore an equable brakeage is calculated upon. 
Fig. 7 illustrates the action of the brake in the case of a 
break-away, the main rod M here acting as a second con- 
tinuous draw bar, with the advantage of applying the brakes 
on both portions after the ordinary carriage coupling or draw 
bar has broken; a deviation of any velucle from the track 
instantly produces a similar result. It may be suggested 
that the main rod with the strain thus thrown on it will also 
yield, but the inventor maintains that the pressure before 
reaching the rod by the full application of the brakes in this 
fashion must pass through all the volute springs in the 
train, which, acting as cushions, prevent full tension being 
thrown immediately on to it, and as the brakes are at once 
brought on to every wheel, he contends that the train will 
be brought to a stand without an actual severance of the 
carriages. A further development of automatic action could 
be attached, but it is at present deemed unnecessary, 

This brake has been used on the Newcastle and Tynemouth 
branch of the North-Eastern Railway; an experiment was 
made with it on the 24th of September, 1878, by Mr. Fletcher, 
locomotive superintendent of the line. The train consisted 
of nine vehicles and a bogie tank engine. The following 
results were, we understand, obtained, the pressure on the 
brakes was not more than about 40 per cent. of the train 
weight :— 
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the speeds recorded by Mr. Haswell with a chronometer. 








ON SELF-ACTING INTERMITTENT SYPHONS 
AND THE CONDITIONS WHICH DETERMINE 
THE COMMENCEMENT OF THEIR ACTION, 

By Rocers Frep, B.A., M. Inst. C.E. 


In the discussion on Mr. Barlow's paper on the upward jets 
of Niagara, read at the Plymouth meeting of the Association, 
I made a few remarks with reference to an improved form of 
self-acting syphon I had invented, the action of which depends 
on the power of falling water to drag air along with it, and I now, 
by request, will give a description of the action of this syphon 
illustrated by a working model. : 

Before proceeding to describe the peculiarities of this syphon, 
it will be well to say a few words generally as to self-acting 
syphons employed for the intermittent discharge of fluids from 
vessels. The idea of employing a in this way is by no 
means new, and I may instance the philosophical toy, called 
“Tantalus’s cup,” which many of us have seen in our youth, 
In this cup there is a concealed sypbon, which is brought into 
action when the cup is raised to the mouth to drink, so that the 
water sinks away from the lips and cannot be drunk. A self- 
acting syphon has also been employed for emptying vessels used 
for measuring water, as in Osler’s and Bickley’s self-recording 
rain gauges, as well as on a large scale for reservoirs. 

The chief difficulty to be overcome in applying syphons in this 
way is to start them or put them in action. In an ordinary 
syphon, such as that shown in Fig. 1, the syphon will not be put 
into action unless the water in the vessel rises above the top of 
the bend of the syphon, and it will be readily seen that if the 
syphon is any size, this will — a large accession of water in 
the tank, so that the syphon will not work except in ceses where 
there is a large flow of water. 

This difficulty can, to a considerable extent, be overcome by 
dipping the outer leg of the 7ehen in water, as shown in Fig. 2. 
The water which runs over the bends of the syphon will then drag 
a certain quantity of air with it, and drive this air out at the 
lower mouth of the syphon, and as the air cannot return in 
consequence of this mouth oh the air in the outer leg is 
— reduced in tension below the atmospheric pressure. 

hether this partial exhaustion of the air in the outer leg is 
sufficient to start the syphon, depends on the quantity of water 
that runs over the syphon, but the quantity required will be much 
less than if the outer end were open, and it will not be necessary 
for the water in the vessel to rise above the top of the bend of 
the syphon. 

Although the expedient of dipping the outer leg of the syphon 
in water greatly reduces the quantity necessary to start the 
syphon, the required quantity is still very considerable if the 
syphon is of any size, and further expedients have therefore been 
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adopted to reduce this quantity. One of the simplest of these 
expedients is to have two syphons of different sizes connected 
together by a tube at the crown, and so arranged that the water 
runs through the smaller syphon first. The outer ends of both 
syphons are dipped into water, the smaller syphon then starts 
with a comparatively small quantity, and afterwards by Means 
of the connecting tube exhausts the air from the larger syphon 
and brings it also into action. This method was adopted }} 
Professor James Thompson, F.R.S., in 1860, for his jet pum 
and it was also carried out on a a scale in France in 1867, 
at the Reservoir de Mettersheim. In this latter case, there are 
two syphons of about 28in. in diameter, each of which ig put 
into action by a smaller syphon of 6in. in diameter, 

This expedient, however, and several others which have been 
adopted, leave much to be desired, as they are to a certain extent 
complicated, and yet do not sufficiently reduce the quantity 
required for starting the —- to enable it to be used in man 
cases. The method which I am now about to describe is bo 
simpler and much more effective. 























In an extensive series of experiments which I tried some years 


ago on syphons, with their outer legs dipped in water, I was 
much puzzled by finding that the quantity of water necessary to 
put a syphon of given size into action varied in the most un- 
accountable way at different times. ‘The only difference that 
could be perceived between the cases in which the syphon started 
and those in which it did not start was, that in the former 
ease air-bubbles escaped freely at the mouth of the syphon, 
whereas, in the latter case, under apparently the same conditions, 
very few bubbles came out. At last the idea suggested itself to me 
of making a portion of the syphon in glass, so as to see what was 
going on inside the pipe, when the cause of the irregularity was 
at once discovered. Sometimes the water which ran over the 
bend adhered closely to the sides of the pipe, at other times 
a portion of it would fall more or less clear of the sides. When 
the water adhered to the sides it produced very little effect in 
displacing the air, so that only a small quantity of air was driven 
through the water at the mouth of the syphon. When on the 
other hand the water fell clear of the sides, it produced a great 
effect in-displacing the air, and large bubbles of air at once 
escaped from the mouth of the sy phon. 

I pursued the investigation further by producing artificial 
irregularities in the pipe, and I then found the more completely 
I could throw the water clear of the sides of the pipe, the greater 
effect it produced in expelling the air and starting the syphon. 
The form of syphon which i have finally adopted as most 
effective is shown in Fig. 3, and in the working model. The 
syphon consists of two concentric tubes A and B, the outer one 
A, being closed at the top, and steadied and supported by three 
radial ribs projecting from the inner tube B. ‘The annular space 
between A and B constitutes the ascending or shorter leg of the 
syphon, and the inner tube B, the descending or longer leg. At 
the upper mouth of B is fixed a conical shell C, projecting 
inwards clear from the inner surface of the tube B. ‘The lower 
mouth of B dips intoa discharging trough D, which has a weir 
E, level with this lower mouth. The action is as follows :—When 
the vessel is full, the water begins to trickle over the edge of the 
conical shell C, and is so directed by the shell as to fall towards 
the centre of the tube B, quite clear of the sides, thus producing 
the maximum effect in displacing the air. The action of the 
syphon soon commences, and continues till the water in the tank 
is lowered to the level of the lower mouth of A, after which air 
is admitted by that mouth to the syphon, and the action ceases. 

In some cases the quantity of air admitted at the end of the 
discharge, though sufficient to stop the syphon, is not sufficient 
to fully charge it with air, so that the next discharge will 
commence before the water in the vessel has risen to its full 
height. To obviate this, the best expedient is a secondary 
8 var F, fixed in the trough D, and put into action by the 

ischarge from the larger syphon AB. When this discharge has 
stopped, the “4 F continues in operation, so that the water 
in the trough is drawn off, the lower mouth of the pipe B 
unsealed, and the larger syphon fully charged with air. Presently, 
also, the action of the secondary syphon F is also stopped by the 
admission of air. When the vessel is filled, and water trickles 
over the shell C, the trough D is again filled bs Aa the level of 
the weir, and the syphon A B becomes sealed. There are other 
minor conditions which affect the commencement of the automatic 
action of the syphon, such as the roughness of the top of the 
conical shell C, the ratio of the area of the tank to the area of the 
syphon, the length of the syphon, &c.; but these I will not go 
into. 

In conclusion, it is evident that the above form of self-acting 
ony will be of great practical use for a number of purposes, 

will merely mention one, namely, that of flushing sewers, by 
means of small quantities of water which ordinarily run to 
waste. Take, for instance, a drinking fountain, the water which 
escapes from it is under ordinary circumstances absolutely 
useless for flushing purposes. Collect this water, however, in a 
tank with a large self-acting syphon, and as soon as the tank is 
full, be it in one day or in several days, the syphon will be 
brought into action, and the contents of the tank discharged with 
great rapidity. The trickle from a drinking fountain would 
start a syphon of as much as ten or twelve inches in diameter of 
the improved form, and would, therefore, flush .a sewer of 
considerable size, say, nearly 3ft. in diameter. 








TESTING THE SeverN Bripce.—On Friday last the interesting 

rocess of testing the Severn Bridge was carried out under the 
Teastian of Colonel Rich, the Government Inspector. Eight 
massive engines were employed, besides the saloon carriage of the 
company and a second-class coach. Colonel Rich passed over the 
bridge from the Sharpness side, and made the return journey in 
company with Mr. G. W. Keeling, the engineer; Mr, Reichan- 
bach, the resident engineer; and Mr, Earlie, the contractor’s 
manager. The trial was in every way highly satisfactory. 
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RAILWAY MATTERS. 
THE projected line of railway between Goole and Crowle will 
probably be abandoned until next year. 
THERE were 1140 miles of railway open for traffic in New 
Zealand on June 30 last. The annual railway expenditure was 
£345,478, and the revenue £758,096, 


An Ottawa telegram of the 5th inst., states that tenders have 
been invited for the construction of 120 miles of the British 
Columbian branch of the Pacific Railway between Yale and 
Karn Loops. The Government has apparently adopted the 
Burrard Inlet route. 


A very long railway bridge in Germany is now on the point of 
construction. It cresses the river Vistula near Grandenz, and 
rests upon twelve piers. The length, says the Builder, from the 
commencement of the first to the end of the last pier is 1443 
metres, or nearly a mile. 


THE proposal to construct an elevated railway in Philadelphi 
projected i the Pennsylvania Railroad Company, has receiv 
the formal approval of the Railroad Committee of the City 
Councils, before whom the plans of the railroad company were 
laid for approval and authorisation. 


Tue railway and canal companies serving the South Stafford- 
shire district Ben given notice to the merchants and manufac- 
turers of their intention to lower some of their tariffs on and 
after November Ist. Packed hardware goods are to be reduced 
from 32s. 6d. to 30s, per ton, and on spelter the drop is to be 
from 15s. to 12s, 6d. 


Tue various corporations in the Staffordshire Potteries have 
finally approved the scheme of a tramway company to lay tram- 
ways from end to end of the district, about eight miles, connectin 
the whole of the towns. ‘The rails are to be laid on an approv 
principle, and steam is to be employed as a motive power. The 
district is very hilly, but it is stated that there will be no 
difficulty. 


A Frencu geographical paper, the Exploration, has received 
from Lisbon startling tidings of an English scheme for a railwa 
from the river Zambesi, thro Livingstoniana, ‘“‘a Scotc! 
town,” tothe northern coast of Zanzibar. Mr. Stanley started 
the idea ; Manchester merchants have taken it up, the Govern- 
ment approve it, and a qupeny with two millions capital is 
about to be formed. Centr rica and its treasures, bewails 
the Exploration, are about to share the fate of India and 
Australia, while the French Sahara railway scheme hangs fire. 


CYLINDRICAL goods wagons have long been in use, but a new 
cylindrical car, known as the Prosser car, for transporting grain 
in bulk, seems to be attracting attention in the United States. 
The two cylinders of this car are, however, placed transversely 
across the rails, and are fitted with flanged wheel tires like hoops 
on barrels. A bar is passed through the centre of each, and 
frame connections made thereto. It is said that at a speed of 
four miles per hour centrifugal force will hold the grain firmly to 
the inside surface of the cylinder without inter-motion, and, if the 
car be not full, there will be in the centre surrounding the axle a 
cylindrical body of air, The framework holding two cylinders 
together weighs about 3 tons, instead of 10 tons, the ordinary 
weight of a common American grain car, while it takes up less 
room on the line. 


Mr. W. A. Sweet, of Syracuse, N.Y., in writing to the New 
York TJ'ribune on the quality of American and English steel rails, 
says :—‘‘ That the English rails are better for wear than those 
made in America there is no doubt, and such being the fact, 
what is the reaason? This superiority of wear is not the result 
of any known reason on the part of the English makers, but 
from an actual unpremeditated and unstudied fact—simply this, 
they roll the rail colder when they finish it, for the simple reason 
that they use a two-high train of rolls, and they cannot get out a 
rail as hot as they do in this country. I have argued for at least 
six years that Bessemer steel is not well and properly manipulated 
for any such wear unless rolled cold enough to set the scale. 
Were I a steel rail maker, I would use for the last three Ses a 
polished chilled roll, and roll so cold that the rail would look 
smooth and well polished. This would put the steel in proper 
condition to wear, and were I a railroad manager I would not ask 
a guarantee of twelve years, but a guarantee of so many thou- 
sand wheels’ tonnage, and I would not have any rails laid down 
under my management unless they were rolled as I have herein 
specified.” 

Ow the Belt Railway, U.S., there is a “‘ soft place” which the 
Americans call a heavy fill at the east end of the long pile work 
which forms the eastern approach to the lower Belt bridge. The 
latter was constantly sinking into the swamp, and has been raised 
from 6ft. to 8ft. since the track had been laid down two years 
ago. ‘The piles west of this sinking bank have sunk a few inches 
too. One aspect of this subsidence is—says the Indianopolis 
News—worthy of attention. The eastern end of the pile work is 
filled in with dirt for some 40ft. or 50ft., to serve as a sort of 
abutment. This filling not only sinks into the swamp, but drifts 
to the south, so that the track has been shifted more than once 
northward on the caps of the piles to preserve the line of the 
rails, The extreme eastern row of piles has been forced by this 
strange earth drift so violently southward that the southernmost 
pile has broken loose trom the track altogether, and stands off at 
a large angle in the bank. The per of this pressure will be 
better appreciated when it is understood that the piles and the 
caps are bolted together by large drift bolts that enter 2ft. into 
the tops of the wy The southward motion was powerful enough 
to break this bolt and force the pile clear out from under the 
track. What is this mysterious but vigorous motion? The 
filling of dirt as it sinks into the swamp bulges the surface up till 
in some places it is several feet higher at the foot of the bank 
than it is 20ft. or 30ft. away. Albert Scott, superintendent of 
transportation of the Belt road, thinks the company will fill in 
the whole length of this pile work, about 1000ft., before long. 


THE annual report of Mr. Juland Danvers, the Government 
Director of the Indian Railway Pom Soman has lately been 
issued, and gives the following particulars relating to railways 
in India up to the end of the official year 1878-79 :—‘* An addi- 
tional length of 995} miles has been opened during the year 
1878, making a total distance of 8215 miles on which traffic is 
now ye | conducted. Of the total length open, 6459? miles are 
on the 5ft. 6in. gauge, 1708 miles are on the metre gauge, 
and 47} miles on other gauges. Besides lines under surve 
there ere 1021? miles, of which 231 are on the broad gauge, still 
under construction. The most important line which has been 
completed is that along the Indus Valley which connects the 
pest of Kurrachee in Scinde with the Punjab Railway at 

ooltan, and thus, with the exception of the crossing of the 
Indus at Sukkur, a continuous communication by railway vid 
Lahore, Delhi, Agra, and Benares to Calcutta, about 2120 miles 
in length, isestablished. A bridge over the Ganges at Benares 
has been determined on. It will form a part of the Oude and 
Rohilkund Railway system, and will be a very important work 
both from 9 commercial and strategical point of view. Some of 
the native chiefs are showing an interest in railway operations 
within their territories, and have made arrangements for con- 
structing lines in connection with those existing in their neigh- 
bourhood. The pelhwons in Upper India proved of essential ser- 
vice during the late Afghan campaign. Four thousand men of 
all arms, in properly arranged proportions, were conveyed from 
Delhi to ore in twenty-four hours for many days together. 
By this means 146,000 troops and followers, 15,197 horses, ponies, 
and mules, 6227 bullocks, 218 camels, 138 guns, and 33,780 tons 
of commissariat and other stores were transported in 184 special 
trains during the operations,” 





NOTES AND MEMORANDA. 

Or the docks in London—the most extensive in the world, 
covering as they do a space of about 600 acres—more than half 
belongs to one dock company. ‘The Surrey Commercial Dock 
Company owns 330 acres. 

In a recent paper on an experimental re-determination of the 
velocity of light, Mr. A. A. Michelsen, of the U.S, Navy, the 
author, concludes that the velocity of light in vacuo is 
299,828 kilom. per second. 

RESPECTING currents in the magnetic metals, M. Tréve sup- 
ports the theory of Ampére, that particular currents pre-exist in 
the magnetic metals, and that the effect of the battery is merely 
to determine the circulation and direction. 


Aw attempt is being made to substitute paper for wood in 
Germany in the manufacture of lead pencils. It is steeped in an 
adhesive liquid, and rolled round the core of lead to the required 
thickness. After drying it is coloured, and resembles an ordi- 
nary cedar pencil, The pencils sell to retailers at about 65 cents 
@ gross, 

AccorDING to the Weser Zeitung, the bridge over the Rhine at 
Wesel, which comprises 107 arches or openings, is the longest on 
the Continent. Of these openings there are four in the centre of 
the stream 313ft. wide, the less considerable including 35 of 60ft. 
each, 6 of 61ft., 14 of 40ft., 18 of 21ft., 10 of 20ft., and 20 of 30ft. 
The total length of the bridge or viaduct, including the part on 
piles, is therefore, 6220ft., or 1952 metres. 


FLOATING reservoirs, in the form of an ordinary boat fitted 
with air chambers to give them sufficient buoyancy, are used b 
a well-known acid manufacturer in ae of carboys. For sul- 
phuric acid of 60 deg. B. and upwards these are constructed of 
sheet iron, and have been in successful use for some years on the 
canals of the north. For hydrochloric acid cylinders of hardened 
india-rubber, kept in their form by an external framework of 
wood, are used. A modification of the structure serves for 
transport by rail. 


In concluding a paper on the action of heat on metals, Mr. 
T. A. Edison says :—‘‘ It may be interesting to state that the 
melting-points of many oxides is dependent on the manner of 
applying the heat ; for instance, pure oxide of zirconium does not 
fuse in the flame of the oxy-hydrogen blow-pipe, while it melts 
like wax and conducts electricity when on an incandescent 
io yo? spiral which is at a far lower temperature; on the other 

and oxide of aluminum a in the oxy-hydrogen flame, 
while it only vitrifies on the platinum spiral.” 


THE workshops of M. Denayrouse have been experimentally 
lighted by means of the electric lamp of M. Suisse, worked by a 
thermo-electric battery constructed by M. Clamond. It is found 
that more than twice as much charcoal was consumed in heating 
this apparatus as would have been required to produce the 
same light by means of a dynamo-electric machine. On the 
other hand, only about 6 per cent. of the total quantity of heat 
produced was actually converted into electrical work; the 
remaining 94 per cent. being readily and conveniently available 
for heating and ventilating purposes. Moreover, it is considered 
quite practicable, says the Electrician, to economise one-third 
of the quantity of fuel which was used in the present experiment. 


In a recent paper to the Berlin Academy, Prof. Rammelsburg 
has discussed the behavour of the two fluorine-containing silicates, 
topaz and mica, at a high temperature. It appears that out of 
both the fluorine is wholly or partly volatilised, escaping partly in 
the free state, partly in the form of fluorides. The two minerals, 
however, behave differently in that whereas in the glowing mica 
the proportion of the electro-positive elements is not altered, in 
the glowing topaz a large quantity of silicium and a smaller of 
aluminum is wanting. The silicates which form crystalline rocks 
—the formation of which is supposed to have occurred at a high 
temperature—allow of being fused in the laboratory, and the 

or of this fusion are of _— geological interest. Not a 
ew are chemically altered in the process, because they contain 
hydrogen or fluorine, or both. 

Names for places in the United States are scarce. A correspon- 
dent of the Sheffield Telegraph supplies the following “hints to 
letter-writers ” to the United States :—‘‘ Persons who forget, or 
else do not consider it n , to write the name of the State 
on their envelope will do well to note the following facts :—There 
are in the country 12 Bostons, 25 Springfields, 18 Brooklyns, 5 
Baltimores, 16 Buffaloes, 17 Burlingtons, 17 Charlestons, 4 Chi- 

os, 8 Cincinnatis, 10 Clevelands, 19 Columbuses, 25 Daytons, 
5 Detroits, 2 Indianapolises, 15 Lowels, 8 a 3 Mil- 
wankees, 14 Nashvilles, 5 Omahas, 8 Pittsburghs, 7 hiladelphias, 
14 Portlands, 14 Quinceys, 22 Richmonds, 15 St. Louises, 12 St. 
Pauls, 7 Toledos, 30 Washingtons, 13 Wilmingtons, and 28 Wil- 
liamsburghs.” Those who remember any number of the names of 
American origin given to towns will not ask Americans to turn 
their inventive talents in this direction, but they might serve the 
convenience of themselves and others by consulting a gazetteer. 


Tue Erie Canal, built by the State of New York to connect the 
waters of Lake Erie with those of the Hudson river, completed in 
1825, did much to ———~ the resources of the State, and to 
establish the city of New York as the largest port of the United 
States. Its enlargement was commenced about 1840, and com- 
pleted in 1862. Its present depth of water is 7ft., and maximum 
capacity of boats, 240 tons. Its cost to 1876 was 49,000,000 dols., 
and the tonnage for the year 1877 was 857,305,563 tons, carried 
one mile, while that of the New York Central Railroad during 
same year was 1,619,948,685 tons, one mile. The length of the 
main Erie Canal is 352 miles, and, with connections and feeders, 
907 miles; movement on all those canals, about 5,000,000 tons. 
In Pennsylvania the canals are used largely for the transport of 
coal. The Lehigh Coal and Navigation apo transported by 
their canals in 1876 about 1,000,000 tons; the Delaware and Hud- 
son Canal, 1,300,000 tons; the Schuylkill and Susquehanna, about 
the same; and the Pennsylvania canals, about 900,000 tons. 


THE scintillation of stars has been studied with much ability 
of late by M. Montigny, a Belgian observer, who has shown 
that it is greater the more moisture there is in the air. 
M. Dufour, too, has determined the law according to which 
the scintillation increases with the thickness of the air traversed 
by the luminous ray. In such inquiries there is necessarily a 
considerable proportion of the unknowable—e.g., the state of 
only the lower layers of the atmosphere can be known, the 
poe part of the aerial envelope escaping direct investigation. 

t occured to M. Forel, lately, that better conditions of inquiry 
were presented in the scintillation of gas-flames, such as he 
observed in the street lamps of Lausanne from his house at 
Morges. Here it is possible to know much more fully the 
state of the atmosphere traversed, its temperature, humidity 
transparence, state of agitation, & The two places are 10,500 
metres a) and the air column has a mean altitude of 400 
metres, the mass being equal to that of a column of mercury 
0°960 metres in height. A gas-flame looks like a star at the 
distance named, and scintillates very apparently, the intensity 
of the scintillation varying from day to day. This intensity 
M. Forel has found (from a year’s observations) to be in rather 
complicated relations with certain atmospheric factors, and he 
hopes to determine these relations in course of time. Meanwhile, 
he is enabled to give only one with certainty. It is that the 
scintillation of gas is greater the stiller the air; it is less the 
stronger the breeze that is blowing. There seemed to be a danger 
of confounding the scintillation with those partial extinctions 
to which a flame of gas is liable; but as the scintillation is 
proved to follow an opposite law (the partial extinctions being 
more numerous in wie, M. Forel was reassured on this point. 
And, in fact, he became able, by practice, to distinguish the 
two phenomena in a high wind. 
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MISCELLANEA. 

Tue Phenix Iron Company, Pa., U.S., is to build the iron 
cradle in which the other Cleopatra’s Needle is to be conveyed 
from Egypt to the United States. 

GENERAL WEITZEL, a United States engineer, is constructing a 
lock on the Sault Sainte Marie, Michigan, which will be the 
largest lift lock in the world. It is 515ft. long, 80ft. broad, lifts 
18ft., and the gates will admit vessels of 60ft. \. 

Tue German | is oe surveys for a canal between 
the Ems and the Jade, whereby coal, minerals, cannon, and other 
—— might be conveyed from Kast Friesland to Wilhelms- 

aven without fear of blockade. The War-office would bear the 
expense of the latter portion of the canal from the Prusso- 
Oldenburg frontier to Lingehafen, estimated at eight and a-half 
million marks. 

At the Barrow Rolling Mills furnaces, on the 28th ult., two 
men were killed by the breaking of the wire rope of the hoist. 
They fell 60ft. It appears that when the men rang the bell to 
have the hoist lowered, the engineman put the engine in motion 
the wrong way, and the rope snapped. If the safety hook which 
pee the cage being lifted above a determinate height had 

en adopted these men might be alive now. 


WE have received from Mr. Charles Sadd, of Duffield, Derby, 
a copy of a sheet diagram, which he has recently published, which 
shows at a glance the weight of bolts with hexagonal heads and 
nuts. The diagram is of no trouble whatever to use, and has the 
advantage over a table of weights, that weights for all dimensions 
instead of a selected few may be as quickly, and in some cases 
more quickly, ascertained than with a table. ; 


Heatine by steam is apparently growing in American favour, 
The Troy Steam Heating Company have commenced laying 
pipes to convey steam through the streets of that city. The iron 
pipes are first covered with hair felting and are then run into 
wooden logs ; these logs lie only about four feet below the surface 
of the ground. It is intended to lay four miles this season. The 
boiler-house situated on the banks of the Hudson river with a 
large coal-yard in the rearis nearly complete. The boilers are to 
be 22ft. long with 28 flues 6in. diameter. 


In Tue Encrneer of the 13th of June last we described 
experiments by MM. Chrétien and Felix at Sermaize with 
dynamo-electric and electro-dynamic machines for ploughing. 
Some further interesting experiments in the same direction too! 

lace on the 6th inst. at Noisiel, in the park of the well-known 
Bassty and chocolate maker, M. Menier. Gramme machines 
were employed, set in motion by water power, which is abundant 
on M. Menier’s estate. The plough, a six furrow, did about the 
same work as if it were drawn by four oxen. The motive power 
was transmitted by wire a distance of 700 metres. 


Ir is not greeny known to how large an extent machinery 
enters into the manufacture of paper and cardboard boxes used 
for the packing up of light hardwares. In America, machine 
has superseded hand labour, and in Birmingham the same result 
is coming about. The first week’s use of an American paper-box- 
making machine has just been concluded in the Wolverhampton 
district. Messrs. Cadbury Bros., of King’s Norton, have imported 
one of the machines patented by the Paper-box Company, of 
Cleveland, Ohio. From 8000 to 15,000 boxes per day can be made, 

Ayn American exchange states that one of the largest sugar mills 
in the world is soon to be erected in St. Charles Parish, Louisiana. 
The total weight of this mill, including engine, will be 135 tons. 
The latter will be of 200-horse power. The rollers are to be 7ft. 
long and 40in. in diameter. The shafts are of wrought iron 184in. 
in diameter and 20in. long. The housings, made of the best 
metal, are each 14ft. long, with 18in. face. The mill will be 
doubled-geared, that is, run with two sets of pinions and spur 
wheels of enormous size and weight. The shafts of all these 
wheels, with that of the fly wheel, will be of the best wrought 
iron, while the jomnal bearings of the roller shafts in the 
housings will be of Babbitt metal. Itis estimated that with this 
machinery there will be a gain of more than thirty per cent. on 
the work of the ordinary mills. A number of single or three- 
roller mills and a few five-roller mills have been erected in the 
State recently. 

A RAPID extension of the telegraph — along the coast of 
Nova Scotia and to the islands in the Gulf of St. Lawrence is 
taking place, which will result in great benefit to the fisheries 
and the general trade of that part of the Dominion. A line has 
been surveyed, and is in process of erection, from Canso to 
Dartmouth, a distance of 208 miles, and will be completed in 
another month. Cables to the Magdalen Islands and to Anti- 
costi are also to be laid, and will aye be followed by another 
cable to Sable Island. These cables will be of the utmost import- 
ance, not merely on account of the commercial advantages they 
will afford, but also as a means of communicating with the main- 
land in case of wrecks and for weather reports. In addition to 
this, a means of communication with the seven lighthouses round 
the coast and on the adjoining islets has, says India and the 
Colonies, been established by means of semaphores, which are 
available both by night and day. 


AN salir oxen is now proceeding in Sheffield relative to the 
pollution of the water in the distributing reservoirs in the town, 
and the attention of the Local Government Board has been called 
to the matter, which is of the greatest importance to all large 
towns where, owing to a defective system of drainage, there is 
danger of the water supply becoming polluted. Originally there 
were large surplus lands around the distributing reservoirs in 
Crookesmoor Valley, but Sheffield has grown to such an extent 
within recent years, that the land has now been built upon, and 
the sewers from these houses run near the reservoirs. According 
to the medical officer of health, some of the sewage pipes have 
fractured, and an analysis of water taken out of one of the slopes 
near the reservoirs proved that it was largely permeated with 
sewage. The water company contend that the water in the 
reservoirs cannot be polluted, as they contain quantities of fine 
fish ; but the correspondence has been sent to the Local Govern- 
ment Board, drawing their attention to the grave cause of peril 
to the public health by the threatened pollution of reservoirs 
from sewers in proximity to these waters. 

From a work on the Swiss roads and postal arrangements, by 
Councillor Bavier, the following facts have been printed in the 
Society of Arts Journal. There are, it appears, in Switzerland, 
13,353°5 kilom. of high roads (Hauptstrassen), a very large pro- 
portion in a mountainous country, the whole surface of which 
measures 41,389°8 square kilom. Of these 6547°7 kilom. fall to 
so-called roads of the first-class, the cost of construction of which 
is put at 173,498,400f. Partly in this wealth of roads, and partly 
in the rapid extension of the Swiss railway system during the last 
few years, one of the chief causes of the uncertainty of the postal 
returns is to be sought, these having made the passenger post, 
which is organised on a highly liberal and expensive seale, a source 
of heavy loss instead of profit. In 1876 the Confederation owned 
1393 post carriages and 768 sledges, inventoried at a value of 
1,733,310f. The total cost of this branch of the service in the 
year was 5,765,644f., and the net loss 2,276,148f. The number of 

ngers conveyed during the year was 1,329,303, of whom 

8,884 travelled on what are distinguished as won oe and Tourist 
routes. Of the great increase in Swiss travelling in the last 
twenty-five years some idea can be formed from the fact that the 
passengers cawestel by post in 1852 are given at 570,104, in 
which figures are not included travellers by rail. By a diminu- 
tion of the number of services performed, and by a certain 
reduction in the salaries, which have largely increased of late 








years, the Federal Postal Department hopes to make the Post- 
office yield a reasonable return. The figures for the last two 
years show already a marked improvement. 
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KENDAL’S CONTINUOUS STEAM BRAKE. 


(For description see page 270.) 
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N AGENTS FOR THE SALE OF THE 
yoaae ENGINEER, 


18S.—Madame Boyrveav, Rue de la Banque. 
PARLIN. —Asuen and Co.,'S, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., . 
LEIPSIC.—A. TwieTMEvER, Bookseller. 
NEW eet Witmer and Rocrers News Company, 
Beekman-street. 








TO OORRESPONDENTS. 


* In order to avoid trouble and confusion, we find it necessary to 
BM correspondents that letters of addressed to the 

public, and intended, for insertion in ; 
be accom 


cases, Z 

writer to himself, and PRE a 

answers received by us may be u to their 
notice will be taken of communications 
these instructions, 

*,* We cannot undertake to return ings or manuscripts; we 
must therefore keep copies. 

J. D.—Consult a solicitor, 

J. E. L.—One pound to the 100 gallons of water will do. 

J. P.—Richards ‘* On the Indicator,” published by Messrs. Buliott, West 
Strand, London ; and Graham's Treatise, by Messrs. on. 

A. 8.—Stoney “ On Strains,” Cargill “On the Strains on Girders and 
Bridge Work.” They can be had through any bookseller. 

W. 8. (Bearings in Hot Air).—A orpenies 
plumbago made by Morgan's Patent Plumbago Orucible ey. 

F. Y. (Paris-street).—Vague assertions avail nothing. If you think proper 
to explain your plans, your communication be as strictly 
confidential, and we shall be able to judge how far they may deserve further 
attention. 

E. J. N.—Given sufficient fuel and water it is quite possible for 
constructed for the pur, to run at seventy miles an hour for four 
consecutive hours. Two obstacles have to be dealt with ; one is the clogging 
up of the flue tubes with ashes, and the other is the di of lubricating 
the big ends of the connecting-rods, But both obstacles 





a locomotive 


overcome, 

8. W. eee aes you propose to use the two original cylinders 
which are of the same diameter, we suppose that you have satisfled yourself 
that although the engines were constructed to carry but 301. steam, they 
will bear GOlb. without breaking down, This being 80, do not compound 
them, but work with 60 1b. steam cut off say at } stroke, and you will get 
quite as good a result as can be had by compounding. 
good compound job with two cylinders of the same size. 

A Constant Reaper.— Practically 1 lb. of low-pressure steam contains as 
much heat as 1b of high-pressure seam, and for your purposes a pressure 
of 10 1d, on the square inch will do as well as any higher pressure. Nothing 
would be gained by the use of a reducing valve. Broadly «peaking, a 
Lancashire boiler is the best, but it is not the most economical in space or 
Juel, and until we know more of the conditions under which the boiler would 
be worked we could not say which would answer your purpose best. 

R. N.—The whole secret of getting cylinders to wear well lies in having 
perfectly clean castings. The pig should be remelted to clear it of kish, or 
of this 1s too costly a process, then it should be tumbled in a barrel when 
broken. Use good Scotch iron with a little Forest of Dean and some hard 
scrap. Employ only washed coke in melting, and do not use the first iron 
that comes down, It is not necessary to have metal so hard that it can 
scarcely be bored or turned ; at the same time it should not be soft. Close 
grammed clean castings should be sought for rather than intensely hard 
metals, 


You cannot make a 


FISHING-NET MAKING MACHINES. 
(To the Editor of The Engineer.) 

Srr,— Permit me to ask who are the makers of the above machines ? 
London, October 5th. A. P. G. 
BESSEMER SCRAP STEEL. 

(To the Bditor of The Bngineer.) 


Sin,—Permit me to ask tk gh your col the best use to which 
Bessemer scrap steel can be put ? E. W. H. 
Accrington, October 3rd. 











STOVE PIPE SEAMING MACHINES. 
(To the Bditor of The Bngineer.) 
Srr,—I shall be obliged to any reader who will give me the address of 


a maker of a machine for making seams in sheet iron stove pipes. 8. 
Millwall, October 6th. 





‘ AMMONIACAL LIQUOR. 
(To the Editor of The Bngineer.) 

Sirn,—Having gas aj tus on my own premises, I am anxious to 
utilies the amsoniacal water which is collected in my tar tank, and if 
any of your readers will kindly inform me how it should be done, I 
should feel much obliged. It has often struck me that the waste heat, 
of which there is a considerable quantity, after passing over the retorts, 
might be utilised in heating boilers, either to generate steam which 
—_— be used for agricultural and other machinery, or for heating 
water which might be conveyed for the use of inmates of the neighbour- 

If any of your readers coul 


id give me a hint on this subject 
also, it would be acceptable to A Country GENTLEMAN, 
London, October 2nd. 
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IRON AND STEEL. 


TxoveH nothing very remarkable was b t forward 

_at the recent meeting of the Iron and Steel Institute in 
il, it may not be out of place to refer to two or 

three salient points. It was somewhat noticeable in the 
course of the rather limited discussions which followed 





those papers that were read, that the friends of iron did 
es ow up bed oo attack which vine me comely 
t the claims of superiori vani ry the 
friends of steel in its modern form, ‘hither the preten- 
sions of the new material have been sufficiently i 
to render it evident to the ironmasters that they must all 
yevnews to make it; or it is found that it is not so 
ormidable an opponent as they had anticipated. For a 
pre: at large number of purposes iron will long and 
perhaps ever continue to be the material employed ; and 
it may perhaps be said that steel has now been a to 
almost as many different purposes as it is likely to be. 
In some cases, however, steel has been tried, and owing 
perhaps to want of experience in its manipulation, and to 
want of faith in its uniformity of character, iron has 
again taken its place. But these cases are gradually 
becoming less numerous, and any new attempt to npg A 
steel for constructive purposes seldom ends in failure. It 
may therefore be taken that steel, as knowledge of its 
manipulation extends, will be commonly for all 
those purposes for which it has already once been tried. 
Tron manufacturers will thus find it necessary either to 
produce steel or else to make iron of good quality at a 
price somewhat lower than steel can be offered. Of 
this there does not seem to be much promise, 
except in those instances where it is known that 
a few large manufacturers of celebrated brands are 
still obtaining a price for their productions which is 
higher out of all a apace than that charged by newer 
makers of iron equally good. This, however, cannot last 
long. Users are becoming less conservative in matters 
of this sort, and are growing ever more ready to exercise 
skill and patience in the endeavour to employ a new 
material which offers — real advantages. For ordinary 
forge work and for articles the forging and formation of 
which involves repeated heatings and much knocking 
about, iro will probably hold its own. The quantity 
required under these heads will always be very consider- 
able, but not sufficient to maintain all the iron-producing 
works nov’ in operation. The more rapid corrosion of 
steel seems likely to delay, if not prevent, its 
extended use for some purposes for which a consider- 
able portion of the iron produced in the north is used, 
e.g. for ships’ plates ; but even when allowances of this 
kind are made it still seems — that very once ibe 
the iron producers must put down the necessary plant 
for making the new material. This is probably the con- 
clusion which many of the ironmasters who were in 
Liverpool look upon as inevitable, and they are there- 
fore accepting it quietly. At all events their quietness 
in Liverpool is significant. 

The variety of material produced under the name of 
steel is still the cause of a good deal of difference of 
opinion upon the proper nature of the tests which should 
be employed to determine its mechanical properties and 
qualities. Hence at Liverpool directly contradictory 
opinions were expressed by the makers on the one hand of 
the harder kinds of steel now largely used for boilers, and 
those of the very mild steels on the other. A great deal 
may, of course, be said on both sides. The makers of 
the mild steels by the Bessemer process, which are harder 
than the mild steels from the open hearth process, 
contend that the very severe tests commonly demanded 
for steel boiler plates are not —_ useless as tests of the 
suitability of the material for boilers and ship plates, but 
that they are positively harmful, inasmuch as their en- 
forcement obliges makers of such steels to produce a 
material which is inferior to that which they would gladly 
supply even at a lower cost. The bending and doubling test 
is that of which most complaint is made. To meet this 
test it is necessary toforego high tensile strength in favour 
of high ductility. The latter, it is urged, is a quality 
which in practice is never, or hardly ever, brought into 
play when the steel is used for the purposes mentioned. 

he former, however, is of the utmost importauice, 
but the tensile resistance of plates so very ductile, is 
reduced to so low a value that it is not very greatly 
in excess of that of iron. Why, it is asked, impose a 
test which lessens the power of the material to with- 
stand the sort of strains it must bear in practice, when 
that test at the same time increases the cost of pro- 
duction? These are points which it would seem admit 
of but one sort of answer. It would, of course, be of 
much advantage to secure the high ductility if it 
could be obtained without loss in other directions ; 
but this is not yet, and probably never will be, 
possible. The producers of the mild steel of the 
open-hearth process are very much in favour of 
retaining the severe tests referred to, and for ship- 
building and similar purposes they urge that high 


not break in collisions or under blows of any sort. For 
such purposes it is, of course, highly desirable that plates 
should stand a considerable blow without breaking. It 
may be said that it is very seldom that the blow visited 
upon a ship even in collision is delivered at a velocity 
which would break rather than bend plates of moderate 
ductility; while the tensile resistance is continuall 

brought into play. It must be admitted, notwithstand- 
ing, that for the construction of ships, plates should be 
used which would not fly to pieces whenever an acci- 
dental sharp blow is visited upon them. Collisions may 
not be every-day affairs, but still they should be provided 
against as far as the ea of a ductile material will 
lessen danger when they do take place, even if this 
provision involves a little extra cost and weight. With 
respect to boilers the case is different. Once a boiler is 
finished and fixed its days of hard blows may be looked 


non as over, and a somewhat less ductile material of 
4 cater tensile may be admitted as suitable for 
its construction. 

[t is not to refer to other constructive pur- 


poses to which steel may be put, though many others 
ow ‘be adduced in support of the seomcaliieh that 
ifferent tests should be 





i mitted for steel intended for 
different purposes. No one would desire that a piece of 
tool steel should stand bending cold to a right angle with 


tted | therefore desirable that a variety in 


ductility is essential in order that plates may bend and | Th 


small bend curvature, while on the other hand it is 
not expected that steel, suitable for rolling into tin- 
plates, should be capable of withstanding a tensile 
strain of, say, forty-five tons on the square inch. It is 

i e tests imposed 
should be arranged in accordance with the purposes for 
which the steel is intended. Much of the severity of 
the tests yet demanded is due to the fact that steel has 
behaved in a remarkable manner in the hands of boiler- 
makers and ro yc It is not pleasant to find the 
work of the night gone to pieces in the morning, appa- 
rently without reason. The proper selection of the 
material and its better manipulation have, however, 
been learned concurrently with the production of 
material of greater uniformity in mechanical properties. 
The distrust of the material which was largely the cause 
of the severe tests has been greatly lessened, and the 
tests should be modified in accordance with the ad- 
vance in the directions above enumerated. The most 
severe “punishment,” as Mr. Adamson calls it, of strips 
and pieces of steel in the cold state, will not insure 
immunity from failure when the same material is sub- 
jected to conditions which replace active and conflicting 
molecular strains for those of a simple mechanical order. 
Thus the mildest steels have been discarded as materials 
for locomotive fire-boxes, and this by an English company 
possessing every facility for suiting the steel to the 
requirements. Some success in the employmentof steel for 
this purpose has, however, been achieved in the United 
States, not so mtch by reducing the tensile strength in 
favour of ductility, as by adopting expedients which 
have the effect of increasing the facility of flexure 
in the body of the plates. This has relieved them 
of the strains which have originated in the mole- 
cular disturbances induced by exposure on the one side 
to a strong fire and to water on the other, effects some of 
which have been interestingly described by Mr. Wright- 
son in his paper which was read in Liverpool, but not 
discussed. Of this paper we gave an abstract in our last 
impression, and though much of the ground covered by 
Mr. Wrightson’s experiments has been previously gone 
over by Colonel Clark, the subject is one having very im- 
portant bearings upon the behaviour of iron and steel 
under certain conditions. This paper is to be discussed 
at the spring meeting in London, and some useful infor- 
mation ought to be forthcoming from the many construc- 
tors who have had experience in the behaviour of steel 
and iron under very varied conditions. 

The most obvious and usual method of restoring the 
strength of articles of iron and steel which have been 
subject to the continual knocking and vibration which 
induces a crystalline condition, is to restore the original 
fibrous character by annealing. Professor Ackerman in 
his paper “On Hardening Iron and Steel,” which was 
also one of the most interesting papers, urges the 
importance of hardening as a means of restoring this 
strength, and the fibrous structure. It may be that this 
hardening, which must be preceded by heating, accom- 
plishes that usually obtained by annealing, and probably 
removes the coarsely crystalline structure. Whether the 
subsequent hardening has in all cases the value urged by 
Professor Ackerman is a subject to be taken up in the 
discussion next spring. As the members have now the 
two papers referred to in their possession, they will have 
plenty of time to learn their contents and to prepare 
matter for what should be a very valuable discussion. 


THE DISPOSAL OF SEWAGE. 
For some time past little has been heard concerning 


the disposal of sewage. Those who at one time wrote, 
spoke, and lectured most earnestly on the subject, seem 


to have entered upon other pan They have appa- 
rently abandoned their old love in favour of something 
new, or else 


they have lapsed into a condition of apathy, 
possibly sullen, possibly not unpleasant. There is but 
one way of explaining this silence. The necessity for 
disposing of —7 as pressing now as it was at any 
time within the last dozen years, and the reason why 
enthusiastic projectors no longer write to the daily press 
or publish books on the subject, is that all their prognos- 
tications, almost without exception, have been falsified, 
while their anticipations have ended in nothing, save dis- 
appointment. At one time it was fiercely maintained 

+ the sewage of each individual possessed a money 
value of about 8s. per annum. It is not impossible that 
men may still be found who hold that the sewage of 
London might be made worth about £1,500,000 a year. 
In order to impart this value to it, it would be necessa: 
to avoid the use of water as a carrying agent ; in a word, 
to adopt what is technically known as the dry system. 

e concession that water-borne sewage was not worth 
8s. per head per annum was wrung from a considerable 
pe only after the lapse of a long period, and by the 

logic of facts. It is now, however, generally admitted 
that the money value of sewage is much less than it 
should be according to chemists. But it is stiil held to 
possess considerable value, and we now and then have 
this proposition urged on our attention. Mr. Mechi, for 
example, not long since endeavoured to turn men’s minds 
once more to the utilisation of sewage. It is rumoured 
that the moment commercial prosperity has been suffi- 
ciently restored, more than one company will be floated 
with the object of making a profit out of sewage. It is 
not improbable, indeed, that the lull in what we may 
term sewage agitation is nearly at an end; and this being 
the case, it is worth while to call attention once more to 
some truths which, however they may be glossed over 
or distorted by enthusiasts, have certainly never been 
refuted. 

To dispose of sewage ata profit has been tried over 
and over again with the utmost persistency, and at an 
enormous cost. The result has been complete failure. 
In certain isolated cases, where the qe to be dealt 
with has been small, orwhere the conditions have been ex- 


ceptionally favourable,a small profit hasbeen made either 
by individuals, companies, or towns ; but all attempts to 





get rid of the sewage of cities, and to realise for those 
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cities even a moderate profit on the cost of the necessary 
works as well, have been failures. There are two 
ways in which sewage can be delivered on land. It 
can be supplied to the agriculturist either in the fluid or 
in the solidform. Even the most warm advocates of 
irrigation now admit what we years ago maintained, 
namely, that fluid sewage possesses very little more value 
than plain water. In other words, the dry hungry soils 
on which fluid sewage has heretofore been used to most 
advantage could be made to produce very nearly as good 
crops if irrigated from a river or a spring instead of with 
the eR of atown. Granting this, however, the fact 
remains that very good crops can be grown on land irri- 
gated either with water or sewage, and the sewage, conse- 
quently, does possess a money value. Solid manure made 
from sewage is of various wh It has been sold at all 
prices, from 10s. to £3 per ton; asarule it is worth 
robably about £1 10s. per ton. It will be seen, there- 
ore, that those who most earnestly advocate the utili- 
sation of sewage have something to go on; unfortunately, 
for them and for others, they have not enough. The 
causes of the failure of sewage schemes are very 
few and very simple. They lie in the difficulty 
met with in obtaining land adapted for the appli- 
cation of sewage; and the cost of delivery. he 
first-mentioned obstacle isone of overwhelming magnitude, 
conflicting interests warring with each other and with 
sanitary authorities. To find a suitable site for a sewage 
farm is often a work of great trouble, and the sum 
demanded for it is invariably very large ; nor is there any 
help for these things. Towns do not as a rule stand on 
high ground, but in valleys or places close to rivers, and, 
of course, at the base of the watershed of a district. 
Thus in most cases the sewage has to be pumped up to a 
higher level than the town, that it may gravitate to the 
farm. And so it happens that by the time the farm has 
been obtained and the necessary machinery has been put 
down for pumping a mighty sum has been expended. 
In a few cases the sewage can be made to grow crops 
enough to pay the cost of pumping; but there is no 
known instance of a really large town obtaining in this 
way a return great enough to pay the cost of pumping 
and a fair percentage on the capital invested besides. No 
doubt mistakes have in many instances been made in the 
selection of sites and the design of machinery ; but with 
all allowances the fact cannot be argued away that no 
example can be cited of a large town pumping its 
sewage on to a farm and making an adequate profit 
on the outlay. We believe that Mr. Builey Sesion has 
succeeded in obtaining a satisfactory result in a few cases 
op a small scale ; but with small scale operations we are 
not now dealing. It is not possible to see how any 
change for the better can be made in this respect, and 
we fancy we do not go too far when we say that even the 
warmest advocates of sewage irrigation now admit that 
it is impossible to buy or rent a farm and pump sewage 
on to it at a profit. In a few instances towns have been 
able to sell their sewage at so much per thousand gallons 
to farmers, and under these conditions the loss has been 
small, while in others a trifling profit has been made ; 
but on analysis it will be seen that the result has been 
brought about because the town has only had to pay for 
umping and the interest on the cost of the works, and 
as not been embarrassed at all about land. In other 
words, if farms could be had gratis on which to spread 
sewage, the whole aspect of the matter would be changed 
for the better, and sewage irrigation might be practised 
at a good profit. As there is no more chance of this than 
there is that the sky will fall, we are justified in main- 
taining that from the application of fluid sewage to land, 
towns and cities have nothing to hope in the way of 
emolument. 

As regards the disposal of sewage in the solid form 
matters do not look much more hopeful. Although the 
pail system can be, and has been, used successfully to 
some extent in certain districts of a few cities and towns, 
it is totally opposed to the instincts of a very numerous, 
powerful, and refined class, who will not have it at any 
price. Those who undertake to dispose of sewage in 
the solid form must therefore count upon having to deal 
with it in the fluid form at some time. This has been 
the ruin of all manner of schemes. Sewage to be worth 
£2 a ton must be, comparatively speaking, quite dry. 
Now, it is an easy matter enough to throw down the 
solid constituents of town sewage. Settling tanks of 
sufficient size, and a little lime, or lime and clay, 

roperly used, will soon bring about the desired result. 
he supernatant water can be drawn off as clarified 
sewage and poured into a river without fear of the con- 
sequences. But what is to be done with the enormous 
mass of foul mud left behind? The really valuable part 
of the deposit—the ammonia—does not amount to one ton 
in a hundred, perhaps not to one ton in a thousand. 
The greater portion of the mud comes from the attrition 
of the streets. To get the ammonia on to the land it 
must be taken there in company with the street 
sweepings, sand, and gravel, of no possible value as 
fertilisers. The water has to be driven away from all 
this mass of mud, and this can only be done at a cost which 
raises the value of every ton of the manure far above the 
_— which the farmer can afford to pay forit. The 
nkruptcy of company after company which has 
attempted to make a saleable dry manure from sewage 
demonstrates the accuracy of our statements. 

To sum up, the manurial value of sewage has been very 
much over-estimated. The cost of obtaining such valu- 
able constituents as it really does possess in an approxi- 
mately concentrated form is much too great to enable a 
profit to be made. Attempts to extract the equivalent 
of a very inferior guano from sewage find a parallel in 
the struggle to get a profit out of the crushing and 
amalgamation of a poor gold-bearing quartz. The rock 
does not contain gold enough to pay for the labour spent 
in getting it out. In like manner, sewage does not con- 


tain ammonia enough to pay for the cost of getting it in 
a portable form. Our readers will do well, under the 


shares of all companies proposing to make a profit out of 
the utilisation of sewage. We do not assert that it will 
always be impossible to get an adequate return for money 
spent on such schemes; but we do assert that it is impos- 
sible at present, and under existing conditions. Cireum- 
stances may be met with now me then which alter the 
aspect of the question. For instance, pumping may not 
be necessary, and land may be had for next to nothing. 
Then with good management it is quite possible that a 
profit may be made on a moderate outlay. Again, the dry 
system may be in use, and as the cost of getting rid of 
water is avoided, a profit may be made by converting the 
contents of pails into poudrette. But these are all 
exceptions to the rule, and any person or company 
undertaking to deal with sewage must be prepared to get 
it in the but too familiar liquid form ; and to make a 
profit out of this sewage, manipulate it how we may, is 
a work which has never yet been accomplished on a large 
scale. The only chance of making a profit lies in getting 
the sewage for nothing and suitable land at a very 
moderate rent—conditions which are very rarely at the 
disposal of a public company. 





THE IRONSTONE AND COAL OF 
PRESIDENCY. 
THERE is unsatisfactory news from Mr. Ness, the Govern- 
ment mining engineer in the Central Presidency. What in 
India has now acquired the euphonious term of the “‘ general 
retrenchment scheme,” has stopped the preparations which 
were being made for smelting the rich magnetic ore that lies in 
abundance not far from the fuel deposits in the Warrora coal- 
field. It will be remembered that Mr. Ness, having got the 
colliery into good working order, was desired by the Govern- 
ment to try to utilise it in making steel and iron. The 
Government were especially anxious to get steel rails made in 
India. Mr. Ness tried to work the ore in the blast furnace, 
but the coal was altogether too poor, for it abounds in ash, 
and the furnace clogged up. After a thorough trial the blast 
furnace had to be abandoned. Nevertheless, the efforts to 
use coal and stone which were made in this country resulted 
in the conviction that it would be possible to make steel 
in Warrora with the native materials in small cupolas; 
and Mr. Ireland, of Manchester, who had pone ey 
Ness in his experiments, had been requested by Mr. Ness 
to join him at Warrora, and help him in getting the busi- 
ness upon its legs. Considerable preparations in machinery 
and otherwise had been made, but the excessive general 
expenditure of the Indian Government having necessitated 
the stopping of numerous public works, the steel-making 
experiments at Warrora came within the category. Mr. Ness 
now writes that these economies are standing in the way of 
anything being done in iron-making for the present, either in 
the Central Presidency or in Bengal. At Bengal there is better 
coal, though not better stone ; and works which were being 
carried on by private enterprise upon the blast furnace prin- 
ciple had some time ago to stop because of the want of profit. 
It was hoped that the furnaces and mills would both again be 
taken in hand, the more so as the Government were very 
anxious to have them going. There is now but little hope, 
certainly for the present, that this will be attained. Iron and 
steel-making, other than that which has been from time 
immemorial carried on by the natives, would therefore seem 
to be at a standstill throughout our Indian Empire. Yet 
Mr. Ness is confident such are the vast mineral resources 
of India, that the Empire will by-and-bye become one of the 
greatest producing centres of the world. 


THE CENTRAL 


WHAT ARE ENGINE FITTINGS? 

Tue query formed a knotty point which, on the 26th ult., 
Mr. W. D. Griffith, the judge of the Wolverhampton County- 
court, was invoked to unravel. The litigants were Messrs. 
G. and R. Thomas, of Bloxwich, colliery proprietors, trading 
as the Fishley Colliery Company, on the one part, and Mr. 
Theophilus Morrell, of Bilston, auctioneer, on the other part. 
Both parties were purchasers at a recent local sale of colliery 
engine plant. Messrs. Thomas’s purchase was a lot described 
as ‘“‘a pair of highly-finished 18in. horizontal engines, with 
double-end piston rods, nearly new.” The purchase of Mr. 
Morrell was a lot which was set forth as ‘‘the whole of the 
wood flooring and joists in the engine-house.” The judge was 
asked by Messrs. Thomas to decide whether the wooden sills 
on which the bed-plates of the engine rested, not having been 
specially mentioned in either lot, passed to them as a portion 
of the engine, or to Mr. Morrell as a portion of the flooring. 
Messrs. Thomas contended that in the absence of separate 
mention the custom of the district was that sills were con- 
sidered a part of the engine ; yet they did not deny that the 
sills were sometimes sold separately. Mr. Morrell’s conten- 
tion was that the sills were practically joists, and that if they 
had not been sold as such they had not been sold at all. 
Engineers, colliery owners, and auctioneers gave evidence in 
favour of the respective contentions, and the judge ruled that 
Messrs. Thomas had established that a custom existed to pass 
the sills with the engines in such cases. We are unaware if 
such a custom as that which has now received judicial sanc- 
tion in Staffordshire prevails elsewhere. lf so then other 
districts also would do well to make a note of the ruling in 
this case, 








LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers, 
Vol. lviii., Session 1878-79., Part 4. Edited by Jas. Forrest. 

Tue two first papers which appear in this volume, 
videlicit, the one by Mr. G. F. Deacon, and that which 
immediately follows it by Mr. O. H. Howarth, contain 
together, but especially the first named, a mass of well- 
digested information, not accessible for practice any- 
where else in English professional works, except in 


the recent treatise by Messrs. H. Law and D. K. 
Clark. Most of the old works are now to a great 
extent old if not obsolete, and from the large 


admixture of matter which has become more or less 
irrelevant by lapse of time, can only painfully be con- 
sulted by any engineer who merely seeks practical infor- 
mation soundly given, and prefers not to waste time and 
trouble in culling out from the works of leisurely men 
like the late Lovell Edgeworth the small amount of fact 
and deduction fitted for practice which they contain, 
mixed with much scholarly information of no great 
practical value. Not but that the archzology of pave- 





circumstances, to look with the utmost caution at the 





ments and roads, if rightly approached, must form the 





1 
most suitable as well as valuable introduction to an 
effective treatise on what is new and improved jn the 
construction of roads and streets and of various 
descriptions of pavement as integral parts thereof. The 
slipshod way in which road construction is general} 
treated arises from an imperfect conception on the nen 
of authors on these subjects of the fact that no system of 
road-making can correctly or adequately dealt with 
without continual reference to the sort of vehicles by 
which loads are to be transmitted, and an equally con. 
tinuous reference to what modern appliances and methods 
compel to be found hidden mbes the surface of the 
road—hidden indeed, as a rule, but liable to be brought 
up to daylight at frequent and very uncertain intervals 
for purposes of addition, alteration, or repair. Roman 
roads, such as the Appian Way, the streets of Pompeii 
and the pavements of some cities, such as N aples, = oo, 
the abundance of fine volcanic trachite in large blocks 
and the absence of rock of suitable quality readily 
splitting into the forms and sizes of modern pavin 
sets, have, in connection with other conditions, a 
some influence of old traditions, been amongst the 
chief causes of the continuance of ancient Roman 
methods in several of the modern Italian cities, 
One hundred years ago the streets of Naples were 
almost impassable for wheeled carriages ; and such pave. 
ments as existed were formed of the irregular ovoidal 
lumps of volcanic conglomerate which occur in profu- 
sion almost everywhere in the Campi Phlegrei around 
the city. ‘There was little wheel traffic, and that 
little almost wholly consisted in light “carrioles,” jp. 
tended for passenger traflic, with immensely big wheels, 
The style of these old Neapolitan pavements, and of 
these vehicles, well designed with their huge wheels for 
passing over the knobbly, rough pavement, may be 
examined by the visitor to Naples with much interest in 
the vigorous, though sometimes caricatured, coloured line 
< oe which are to be found in the library of the 
old Museo Borbonico, now, we presume, the Museo 
Italianu. When comparative peace, after the fall of 
Napoleon I, and_ the increased prosperity which it 
brought in its train, had enriched the municipality of 
Naples, it was natural that the designs of ancient Roman 
pavement should have been reverted to; and this form 
of pavement, in deep and large blocks, not necessarily 
square in plan, but often polygonal, became the approved 
model upon which some of the best streets in Naples 
have been paved. They may be seen from Chiata- 
mone, extending past the Lago, and a considerable way 
up the Strada di Toledo. There are few gas-pipes, and 
still fewer water mains, even now beneath the streets of 
Naples, hence the grand objection to any system of 
massive pavement did not enter into the consideration of 
the designers of Neapolitan pavement any more than they 
occurred as objectionable on these grounds, to those who 
designed and laid the ancient pavements of Pompeii. 
The existence to the present day of raised oval stepping- 
stones of some inches in height, intended to keep the 
pedestrian’s feet, when crossing from one side to the 
other, from contact with the filth and mud which 
appear never to have been cleared away from the 
narrow streets of Pompeii shows at once how small was 
the wheel traffic in this ancient Roman watering-place, 
and also points to the protection given to the surfaces of 
the trachite blocks by the thick coating of mud or dust 
which covered them, as it does that of the streets and 
alleys of almost every provincial town in the ancient 
Neapolitan kingdom. We may draw, therefore, one 
broad result which has escaped the penetration of 
those who have previously treated on ancient and modern 
pavements, and the neglect of which has led some of 
them widely astray from such conclusions as the com- 
parison might have afforded, pe that it is absolutely 
useless, in considering their durability, to confine our 
considerations to the materials and the mode of laying 
of the road itself. To arrive at logical and useful con- 
clusions we must hold the nature of the traftic steadil 
in view, and the peculiarities of the materials which 
nature presents to us for the formation of the road. 
We must consider not only what underlies the road 
in the way already suggested, such as gas Pipes, 
water pipes, and telegraph wires, but we must dive 
more profoundly into the earth far below these, and 
ascertain for ourselves what are the terrene conditions 
that under given meteorological states determine the 
drying or the remaining moist perpetually of the 
subsoil which is the foundation of the pavement. 
All must be viewed together and studied in their 
mutual inter-relations, or we shall draw incomplete and 
but too probably quite erroneous conclusions from such 
facts as we make the basis of argument. Moral, 
zsthetical, and social conditions as affecting the character 
of the vehicles which traverse certain cities, or whole 
streets within them, must also be kept in view. The 
Neapolitan heavy trachite blocks, smoothly and beauti- 
fully as such pavement answers for the light traffic of 
that city, would be rendered impassable in a week if run 
over by Liverpool or Manchester carts, wagons, and lorries, 
and the disruption of such cyclopean pavement would in 
a short time admit of no repair. The notoriously bad 
condition of the streets of Dublin has long been a subject 
of complaint in public, and a disgrace to the municipal 
corporation. The chief causes of the wretched state of 
the Dublin streets has been pretty fully though not 
adequately exposed. One or two of the circumstances 
affecting the rapid deterioration of the pavements in that 
city which have not been sufficiently noticed consist in 
the facts that, first, the subsoil on which it stands is mainly 
a rather light friable loam, good for the agriculturist, but 
bad for the road-maker; rain-water sinks into it with 
great rapidity, and lacking the stickiness of the 
clay subsoils of Liverpool, Manchester, and London, 
it becomes rapidly a half liquid pulpy mud which 
is forced up between the joints of the pavement, 
between which it is oeobebie that the mud: is. but 
seldom given time to dry into a consistent paste ; 





secondly, the character of the public vehicles for pas- 
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sengers in the streets of Dublin is still largely that of 
the outside car, a semi-barbarous conveyance now 
happily giving place, though slowly, to the four-wheeled 
a With the load frequently visited upon the Irish car 
of six heavy persons resting on two wheels of about 2}ft. 
diameter, the abruptness of shock with which these 
wheels meet the slightest inequality in the pavement was 
destructive alike to pavement and vehicle. The change 
to four-wheeled cabs will only partially remedy this, for 
the front wheels of these, though they sustain a sume- 
what less insistent load, are no bigger than those of the 
old car, and they are the first to meet every 
obstacle in the :vad. The London Hansom_ cab, 
with its large wheels and well-balanced load, is un- 
doubtedly the form of vehicle which inflicts the least 
injury at a given speed upon pavements, and municipal 
authorities would do well to improve the construction 
and increase the public adoption of these cabs, until 
ultimately the old “ Growler” shall cease to exist. 

Mr. Deacon is a thoroughly practical, and at the same 
time a thoughtful and me aw A engineer, a large portion 
of whose life has been dedicated to the construction and 
maintenance of the street surfaces of Liverpool. His 
valuable paper abounds in statements of cost, both in 
construction and for maintenance of the square yard or 
surface unit of various descriptions of pavement there 
employed ; these are exceedingly valuable, and are 
beyond question perfectly reliable as data for Liverpool, 
with its existing traffic, and paving materials, and con- 
structive methods there em yng but it appears to us 
that the generalisation anil much too wide should 
it be inferred from Mr. Deacon’s facts, as given by him 
without limitation, that his figures would be found 
equally trustworthy if applied to other localities, where 
subsoil, climate, and other conditions differ more or less 
from those of Liverpool. We have, therefore, been 
tempted at some little length to point out some of the 
collateral conditions which must be taken into account if 
we are wisely to apply the data as to expense and 
durability of sci ys obtained in one city in com- 
parison with those of a different locality. Some con- 
ditions which theoretically, and we believe practically, 
are of influence upon the durability of pavement are 
passed over with but little notice by Mr. Deacon, 
amongst these are the effects produced by mere inertia 
in diffusing, and therefore mitigating the effects both of 

ressure and blows delivered by wheels. If the rolling 
oad be ge sag at any instant supported by a single 
stone on which its weight has suddenly come, z.e., as an 
impulse, it is obvious that the line of direct vertical 
ressure is but the axis of a conoid increasing in area of 
ton with oe We may thus see, without pursuing an 
enguiry which would lead us much too far, that the 
weight of each individual set, and the hold which its 
lateral surfaces possess ween adjacent, sets and the depth 
of the set itself, are all elements in any exact considera- 
tion of the resistance of pavements to rolling loads, 

Indeed, the more the mind is directed to a full con- 
sideration of street paving—which, in the popular notion, 
is held to be one of the lowest and least artificial branches 
of engineering practice—the more we shall find 
it to extend into mechanical questions, often of great 
delicacy and difficulty, some of which still remain to be 
explored. The paper comprises many useful details as to 
asphalte, and asphaltic or bituminous pavements, the 
latter much more used in Manchester than in either 
Liverpool or London. Mr. Deacon’s instructions and 
formule for setting out the surface cross-section of streets, 
so as to freely shed off rain witha minimum of curvature, 
seem to us a somewhat needless refinement, and one 
which it would be very difficult to fulfil in practice. 

Mr. Howarth’s paper gives a good and clear historical 
account of the rise and progress to the present time of 
wood-paving. We are disposed to believe that the 
author’s estimate of the durability of wood-pavement in 
London and other English cities is much too high. It is 
a curious fact that the earliest introduction of wood-pave- 
ment in London was mainly characterised by the attempt 
to joggle the wood blocks together by cutting each block 
into a form to interlock with its neighbour—the most 
ingenious being, perhaps, that of the stereotomic pave- 
ment—and that some of the latest and most promisin 
constructions are those which have most approache 
simplicity in form. The blocks are cut from 3in. deals, laid 
—. a doubly-crossed platform of comparatively thin 
plank, all being soaked in a mixture of coal-tar and pitch, 
or some like bituminous compound. Before this wooden 
platform—itself laid upon a bed of sand, or of concrete— 
was actually tried, we believe but few engineers were to 
be found who predicted well of the result—an instance of 
how little experience is to be relied upon when extended 
beyond its own limits. In the long discussion which fol- 
lowed these papers, and fora notice of which we can afford 
no adequate space, some strange views were advanced as to 
the main source of the mud which at times floods over 
the surface of London streets. It cannot, we think, be 
doubted that a considerable proportion of this is pro- 
duced, not by the grinding away of the surface of the 
pavement, but by the half-liquid material which is forced 
up between the joints of the sets. 

Mr. Adam Fettiplace Blandy’s valuable paper, “On 
Dock Gates,” principally treats of those structures in 
timber, a material destined more and more to give place 
to malleable iron or steel. We do not find in this paper 
any notice of the important improvements in iron dock 
gates effected by the late Charles H. Wylde and R. Mallet, 
and brought into use by them at Hartlepool and else- 
where, and at the Limerick and Dublin Graving Docks. 
Improvements which admitted of the complete abandon- 
ment of the extensive masonry of chain tunnels and of 
hollow quoins for which flat surfaces were substituted, 
and which,in gates worked by hand, reduced the number 
of crab-purchases to one for each leaf or gate, should 
have been accorded some notice at least in this paper. 

The chief novelty worthy of notice in the “Other 
Selected Papers,” is that by Mr. William James Millar, 
C.E., “On the Strength and Elasticity of Materials,” 


on the differences of set in castings of iron when 
poured into the mould at the highest temperature 
of the cupola, and when the metal has cooled down to 
the point at which it will barely run. Numerous facts 
concur in supporting the author's view that there is a 
certain amount of intermobility between the crystalline 
particles of cast iron, and that set under load depends 
much upon such change of position. This condition of 
set is probably not evanescent, however, in the case of 
wrought iron, and perhaps of steel. 2 

Mr. Sutcliffe’s paper “On the Description of Machi- 
nery for the Production and Transmission of Motion in 
the large factories of East Lancashire and West York- 
shire” is a useful collection of facts, interspersed by 
some good reasonings as to the better or the worse of 
differences in practice derived from the large field of 
observation of a thoroughly practical mechanician, which 
in future years, as yet distant, will be referred to asa 
repertory by all who will endeavour to trace the history 
of British mechanical improvement in one of its widest 
and most important departments. This volume con- 
tains six memoirs of deceased members; only two of 
these possess any claims to general interest, namely, those 
of the late Thomas Sopwith, best publicly known by his 
long continued advocacy of isometrical perspective as a 
useful means of delineating geological sections and other 
objects both natural and artificial, and of Sir William 
Fothergill Cooke, the early pioneer of electro-telegraphy. 
Both of these, especially the latter, possess claims to the 
general interest of readers. The subject of selec- 
tion for publication of memoirs of deceased mem- 
bers is a difficult one, and has been for a long time 
matter of consideration before the Council of the 
Royal Society, who have, we believe, arrived at the 
wise conclusion that while some obituary notice should 
be found in the “ Proceedings” of every ‘Gefunet Fellow, 
memoirs should only be published of such as have 
done more or _ less ll service to science, and 
of a more widely extended character than usual. 
On so delicate a subject we are slow to offer any sugges: 
tion, yet it might be well if the council of the Inst. C.E. 
were to consider whether either it or the public are 
advantaged by prolix statements of the events of the 
lives of men who have done little or nothing to render 

rmanent their footmarks upon the sands of time. To 

ave been a good and faithful servant in fulfilling any 
imposed trust is no doubt the highest praise that can be 
accorded to any human being, but alone it is not suffi- 
cient to justify embalmment in the necrology of a learned 
society. 

Among the excerpts from “Foreign Transactions 
and Periodicals,” fifty-six papers are to be found on 
subjects so various that any attempt at condensation or 
extract is forbidden by the very embarras des richesses. 
The subjects of a few of these papers, however valuable 
in themselves, and interesting to the scientific reader, 
seem lessappropriate than is desirable to the pages of the 
Proceedings Inst. C.E. In this respect some improvement 
might still be made in future volumes in comparison 
with those already noticed by us. It would be unjust, 
however, to the labours of the modest and indefatigable 
editor, Mr. James Forrest, secretary of the Institution of 
Civil Engineers, were we to omit to place on record our 
high appreciation of the immense advantages which the 
Institution has derived from his quiet and unostentatious 
but ever vigilant and zealous performance of every duty 
that has fallen to his share since he has occupied the 
responsible position which he has so long held as 
secretary of the Institution, amongst which the editing 
of the volumes now before us holds a prominent place. 








THE number of pumping engines reported in McLean’s Engine 
Reporter, for the past month, is sixteen. They have consumed 
1633 tons of coal, and lifted 12°2 million tons of water ten fathoms 
high. The average duty of the whole is, therefore, 50,600,000 lb. 
lifted 1ft. high by the consumption of 112 1b. of coal. 


SoutH Kxensincton MusgumM.—Visitors during the week ending 
Oct. 4th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,497; mercantile marine, 
building materials, and other collections, 2415. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 2105; mercantile marine, building materials, and other 
collections, 159. ‘Total, 17,176. Average of corresponding week 
in former years, 18,619, ‘Total from the opening of the Museum, 
18,441,561. 

Dockinc THE Russian CrrcuLtaR Ironciaps. —The Vice- 
Admiral Popoff, of 121ft. in diameter, is now for the second 
time on the Nicolaieff Depositing Dock, having been docked for 
the first time in September last year. ee breadth of this 
vessel, ard of its sister ship the Novgorod, 101ft. in diameter, 
ag them from entering any graving dock, but the Deposit- 
ng Dock, designed and eonstructed by Messrs. Clark, Standfield, 
and Co., of Westminster, can accommodate vessels of any form 
or size. As at present arranged the Nicolaieff Dock can take 
vessels up to about 150ft. broad. In our number of 26th July, 
1878, we oe an illustrated description of this novel principle of 
dock, and in the following number we gave a view of the cele- 
brated Russian cruiser Russia, raised on the Nicolaieff Dock. 


Tue YorKSHIRE CoLLEGE.—The sixth session of the County 
College of Yorkshire began last Tuesday. We have received a 
copy of the calendar, which contains a prospectus of the work 
done in the various day and evening classes, with the exami- 
nation papers set last session, and much other information of 
interest to students. Besides the ordinary course of education 
preparatory for the university or a learned profession, we notice 
that good work is being done in the college at Leeds in various 
departments of technology. The textile industries and dyeing 
departments, endowed by the London Clothworkers’ Company— 
the latter not yet in full operation—appear to be well equipped, 
and likely to produce a good effect on one of the great industries 
of Yorkshire. The engineering and mining classes, though not 
so well attended, are certainly quite as much needed as the 
former. We are glad to observe that the college provides a good 
curriculum in civil and mechanical engineering, including field- 
work, construction, and machinery. e class for instruction 
in the theory and practice of coal-mining, mining, engineering, 
and colliery management meets for the first time this session on 
the 20th of October. The introductory lecture is to be given in 
the Philosophical Hall, Leeds, next Monday afternoon, and we 
feel sure we need not say anything to recommend such a class to 
those who are preparing for responsible positions in collieries, and 
who live within reach of the Yorkshire College. It will be suffi- 





cient to remind them of the beginning of the session. 


LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 


No. L 


On the 25th of April, 1829, the directors of the Liver- 
— and Manchester Railway offered a premium of £500 
or the most improved locomotive engine. In response 
to this invitation Stephenson entered the Rocket, 
Braithwaite and Ericsson the Novelty, Timothy Hack- 
worth the Sanspareil, and Burstall the Perseverance. 
The 1st of October was fixed upon as the day of 
trial, and the place was Rainhill, a level piece of road 
about two miles long, between the Whiston and Sutton 
inclines, being selected as the course on which the com- 
peting engines were to perform. The trials did not com- 
mence until the8th of October, and lasted until the 14thof 
thesame month, when the prize was awarded to the Rocket. 
Just fifty years, it will be seen, have elapsed since’a 
series of experiments perhaps more important in their in- 
fluence on human progressthan any others ever made took 
lace. The first complete trip between Liverpool and 
anther was made on the 14th of June, 1830, and the 
line was publicly opened on the 15th of September, in 
the same year. In 1875 was celebrated the jubilee of 
the Stockton and Darlington Railway. Whether the 
directors of the London and North-Western line will or 
will not next year follow the example set them by the 
North-Eastern directors we cannot say. The fact that just 
fifty years have elapsed since the memorable trials at 
Rainhill is worth notice ; and no better time could be 
selected for supplying a few links in the history of the 
locomotive which might very easily be lost for ever. 

That which purports to be a history of the locomotive 
has often been written ; yet we assert without the 
slightest fear of contradiction that all the attempts 
which have been made in this direction are incomplete. 
Certain prominent facts, as, for example, the Rainhill 
trials, have been brought before the world over and over 
again. Authors have followed in each other's footsteps, 
and the men who really possessed accurate information 
have held their peace. Perhaps the most complete his- 
tory of the locomotive ever written is that contained in 
the earlier chapters of Colburn’s “Locomotive Engi- 
neering and the Mechanism of Railways,” but this leaves 
much to be desired. The earlier history of the loco- 
motive is fairly complete. We get carried down plea- 
santly enough from the very birth of the engine to the 
Pong of the Liverpool and Manchester Railway, and 
then we begin to encounter great gaps and blanks, over 
which imagination is left to carry us. Smiles, in his 
“ Lives of the Engineers,” has given a history of the 
locomotive as unsatisfactory as possible. Of the inner 
life, so to speak, of railways; of the work done by others 
than George Stephenson and his son Robert, very little 
is said ; and types of engine and modes of- working which 
once played a very important part in the economy of rail- 
ways have been passed over altogether without notice. 
It is impossible within the limits at our disposal to 
attempt to fill up every gap, to supply every link in the 
chain of the history of the locomotive. It is in our power, 
however, to do something towards supplying one or two 
links at least, and in doing this we have received sub- 
stantial aid from Mr. George Graham, of the Stockton 
and Darlington Railway, now a section of the vast 
North-Eastern system. 

The Liverpool and Manchester Railway is, to most 
sty the first railway ever made. Even those who 

now better, are disposed to regard it as something so 
important that all else connected with the early days of 
railways sinks into insignificance. But the Stockton 
and Darlington Railway had been successfully worked 
for five years before the Liverpool and Manchester line 
was opened ; and for a long time after that event the 
North-country line was little influenced as regards the 
way in which it was managed by Stephenson’s operations. 
During the jubilee at Darlington, in September, 1875, 
there was collected, it will be remembered, a large number 
of locomotives, old and new. Photographs of many of 
these engines were taken at the time; these and certain 
others, have been placed at our disposal,and weshall repro- 
duce them in our pages as engravings from time to time, 
appending such descriptions as are available. We believe 
that in this way we shall we able to supply a much 
wanted link in the history uf the locomotive, and may 
even be able to convince our readers that good work was 
done off the Liverpool and Manchester Railway. We 
shall endeavour, as far as possible, to avoid going 
over trodden ground; bui it, will sometimes be un- 
avoidable. 

We commence our series of illustrations with the 
Royal George. The engine has been engraved before 
now ; but it represents a type, and was so successful that 
we make no apology for giving it a place in our pages. 
Timothy kouth was the first locomotive superin- 
tendent that ever existed. To him was entrusted the 
management of the working power of the Stockton and 
Darlington Railway, made at a cost of about £150,000, 
and opened for traffic on the 27th September, 1825. At that 
time there were on the line five locomotives—four built by 
George Stephenson, and one by Gilkes, Wilson, and Co., of 
Newcastle.* The bulk of the work was done by horses, 
and so unsatisfactory were the engines that it was at one 
time proposed to pt Sok wl their use altogether. Hack- 
worth, however, dissuaded his directors from this, and 
obtained their permission to build an engine. The boiler 
of Gilkes, Wilson, and Co.’s engine was handed over 
to him to save the cost of a new one. This was 
a plain cylmder, 13ft. long and 4ft. in diameter. 
Into this shell Hackworth put a U flue tube, the 
fire being made at one end of one leg of the U, 
while an elbow pipe connected the end of the other 
leg with a tall chimney. There is good reason to 
believe that this was the first locomotive boiler ever used 
on the Stockton and Darlington line with a return tube,+ 
the engines made before that date having straight fiues 








* Practical Mechanics’ Journal. 
t The return tube boiler was probably invented by Hedley, in 1813. 
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only, from end to end of the boiler. 
way nearly doubled the heating surface of his boiler ; 
but he really did much more to increase its efficiency. 
It may not be generally known that by breaking up or 
diverting the course of a current of heated air or flame 
it may be made to give up its heat much more rapidly 


than can be the case when 
the products of combustion 
pass in a straight line toa 
chimney. The bend at the 
end of the flue acted the 
of a breaker up or 
eflector. The flame im- 
pinged strongly on it, and 
the efficiency of its sur- 
face must have been very 
-—~ The return —_ 
er was com tively 
most efficient. tt was in 
its way quite as t an 
advance on the FA sory tube 
as the boiler of the Rocket 
type was upon it. In a 
word it made locomotion 
by steam certainly practic- 
able, whereas it was only 
doubtfully practicable 
before. The new engine 
was called the Royal 
George. The general fea- 
tures of the design will 
be = ag — te 
engraving. e cylinde 
1lin. in diameter and 20in’ 
stroke, were placed in a 
vertical position, and 
worked direct upon a pair 
of wheels. The waste 
steam was used partly to 
heat the feed-water, and 
was in part caused to 
escape up the chimney 
through a conical pipe, and 
so promoted the draught. 
We are aware that a very 
sharp controversy raged at 
one time among rival engi- 


neers claiming to be considered the inventors of the blast 
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Hackworth in this 


ge 
\ SZ] 
~ Te 


== 


pe 
SEC LS 


WYZy, 


» 
© 
Vas 


\ 


[i a a 
RSs ee i ( 


THE ROYAL GEORGE, 1827. 


nine miles an hour in all weathers for twenty miles with 
heavy loads, which was at the time an unparalleled duty. 
It is difficult to understand how such a result was 
brought about unless with the aid of a sharp draught.* 


The maximum performance of the Royal George was 


drawing thirty-two loaded wagons weighing about 130 


tons at five miles an hour, on a level, and at nine miles on 


pipe. This controversy we do not wish to revive; but we oe descents. But its normal summer load was twenty- 
0 


Pink that the performance of the Royal George maybetaken 
as conclusive evidence that it 
of the kind for promoting the combustion of the coal on 
The engine maintained an average speed of 


the grate. 


had some expedient 


ur wagons, weighing 100 tons. The engine and two 





rge. 


* Those who wish to go further iuto this question will do well to 
sult Tae Enoineer for August the 14th, 1857. 
sketches of the blast pipe in the Royal Geo: 


They will there 


con- 
find 
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tenders, one in front, the other behind, weighed together 


15 tons. 


The engine worked regularly till 1841 or 1842, 
when it was sold by the Stockton an 
way Company. 

he Royal Geor, 


Darlington Rail- 


was so successful that the directors 


of the Stockton and Darlington Railway abandoned their 





Sees 


intention of working the 
line exclusively with horses, 
and instead gave up the 
horses in favour of locomo- 
tives. The early life of the 
railway has been well de- 
scri in “The Jubilee 
Memorial of the Railway 
System,” by Mr. 

Jeans, and as it forms no 
part of our purpose to 
print here what is quite 
accessible in other pages 
we shall not go into 


details. 
It is very generally held 
that immediately the 


Rocket achieved its suc- 
cess at Rainhill, Stephen- 
son abandoned the old 
system of construction and 
built nothing but engines 
with fire-boxes and tubular 
boilers. This is not quite 
true. How many engines, 
more or less resembling 
the vn George, he con- 
structed subsequent to 1829, 
we are unable to say. In 
1830 he, or more properly 
Messrs. Stephenson and 
Co., built the Invicta, an 
engine which we illustrate 
from a photograph taken 
in 1875. This engine was 
constructed to work mineral 
trains on a railway from 
Whitstable to Canterbury. 
Mr. E. Fletcher, of the 
North-Eastern __ Railway, 
assisted in building this 


engine, and drove it himself for three months. In 
many respects the engine resembles the Rocket. We 
are not aware of the existence of any other engraving of 
it than that which we publish ; in fact, the construction 


of such an e 
historians of 


passed over in silence by all 


The engine, however, con- 
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stitutes a link in that history. The boiler was 9ft. 6in. 
long and 3ft. 6in. diameter ; it contained about 50ft. of 
heating surface. The furnace was cylindrical, at one end of 
the boiler, and about 2ft. in diameter. From this 
furnace extended tubes to the front; how many tubes 
we have been unable to ascertain. Tf the furnace was 
3ft. 6in. long, the tubes would be 6ft. long. The furnace 
would have a total surface of 21ft.; the tubes must make 
up the remaining 29ft. Three tubes a little over 6in. in 
diameter would give the required surface. It is apparent 
that we have here a hoiler which was a cross between the 
old single flue and the multitubular boiler. If any of 
our ers can supply information concerning this type of 
boiler as applied to locomotives, we hope they will not be 
reticent. Innohistory of the locomotiveis, sofaras we know, 
any allusion made to a boilerof this kind. Possibly it was 
used very little, and the facts concerning it—if there are 
any—will soon be lost altogether unless those who possess 
information onthe subject will putiton recordin our pages. 
It will be seen from our engraving that the Invicta was 
much dismantled as exhibited at Darlington. It was sent 
by Mr. Cudworth, of the South-Eastern line. We have 
not heard what was its ultimate fate. Enough of the 
engine remained to render its structural peculiarities 
obvious. The inclined cylinders, 9in. diameter by 18in. 
stroke, were bolted to two forged iron frames ; the slide 
valves worked on the upper sides of the cylinders; the four 
coupled wheels were 4ft. in diameter, and the boiler 
pressure was 40 lb.; the total wheel base being 5ft. : 

We propose in this series of articles to illustrate in 
checnsleateal order a number of engines which have 
never been illustrated before, many of which are of 
remarkable type. It will be understood that the infor- 
mation concerning these engines now in existence is so 
far as we know very limited, as the generation to which 
they owed their existence has almost away. Any 
of our readers who can throw light on the history of the 
locomotive between 1830 and 1850 will we trust eed 
it freely. Of the work done on the Liverpool and Man- 
chester and London and Birmingham railways plenty is 
known. Our desire is that the history of the locomotive 
and its progress on other lines should be made publi 
and that as far as possible old, well-worn ground shoul 
not be traversed. In future impressions we shall publish 
some figures concerning the working expenses of the 
engines with which we are dealing ese will be found 
instructive and interesting. 








Exzcrric Licut on THE MerropotitaN Rattway.—Arrange- | J 


ments for a thorough trial of the electric light have been in _ 
gress for some time in the Aldersgate-street Station. These 
arrangements have been completed, and on Monday evening a 
large number of those interested in electric illumination, met, at 
the invitation of Mr. Myles Fenton, secretary to the Metropolitan 
Railwa Conenae, to witness the illumination of Aldersgate- 
street Station. The Lontin system is adopted, employing the 
Serrin lamp. Each of the eight lamps gives a light equal to 600 
standard candles, and the illumination is more perfect than with 
about 40 gas lights. The railway ar is desirous of provin; 
the actual cost of electric lighting, and if in actual and extend 
work it is not more than that of gas it will probably be adopted 
at other stations on the company’s line. Estimates are of course 
in plenty, but these are not always realised or rather they are 
usually much surpassed in practice. The lamps at Aldersgate 
are, however, not only well placed close to the lay side walls which 
help to reflect the light into the large station area, but large 
effective reflectors are employed, so that the system'has a better 
chance of success here than it has had at most of the places where 
it has been tried. For the want of reflectors much of the light 
— has hitherto been thrown away, and a larger number of 
ights required than would otherwise be n he engine 
which works the dynamo-electric machine is of much greater 
wer than is actually necessary for its present purpose ; but the 
Slectric Generator and Light Company hope that it may be 
allowed to help in producing electric lights, not only for Alders- 
gate-street Station, but also for Moorgate-street and Farringdon- 
street Stations, for Smithfield Market, and the Great Western 
Goods Station under it, and forthe Midland Goods Station. 
THE FLoops1n Soutu Lonpoy.—On Thursday night, the 2ndinst., 
a meeting of the inhabitants of Battersea was held at the Lam- 
mas Hall, Battersea-bridge-road, to consider the subject of the 
floods in the district, which it was alleged were due to the defec- 
tive drainage laid down by the Metropolitan Sir Henry 
Peek read a letter from Sir Joseph Bazalgette as follows :—‘‘ I 


agree with you that the frequent floodings of the prepetty at 
attersea is a very serious matter, and, therefore, the frequent 
communications which I have from time to time received from 
you on the subject are fully justified. But I must remind you 
that a very large proportion of the houses in Battersea have 
been built upon land, the surface of which is from 6ft. to 8ft. 
lower than the water in the river Thames at high water, and 


some of these houses have basements excavated into this low | P 


ground. When the heavy floods occur the rainfall is stored in 
this basin, and it can only escape from it at the time of low 
water. In order to afford relief the Metropolitan Board of 
Works have already, upon my recommendation, erected a steam 
engine and pumps of 250-horse power at the Effra storm outlet 
at Vauxhall Creek, for lifting these storm waters into the Thames 
at all times of the tide. ey are also now erecting a similar 
engine and pumps with the same object in the York-road, near 
Battersea Creek. This would have been completed some time 
since but from the circumstances that the Board had not power 
to purchase compulsorily the necessary land, and a series of 
unavoidable delays were thrown in their way. Nevertheless, 
this engine will be completed and ready for use in the course of a 
few days. There are other parts of the metropolis that are also 
subjected to floods, and I have prepared for the consideration of 
the Metropolitan of Works designs for works which will 
remedy the whole, but these works would render necessary a very 
large expenditure of money, and before incurring that large ex- 
pense the Board has also consulted Mr. Bateman, the late 
_— of the Institution of Civil Engineers. Should the 
adopt Ce a of the em eer be 
necessary to apply to Parliament for powers to borrow the money. 
But the Sead bare in hand an unexpended balance of about 
£150,000 available for main drainage pu , and on the Ist of 
August last, before the Board adjourned for their vacation, they, 
upon my recommendation, determined to spend this money on 
works for the relief of Battersea, and I am at the present time 
engaged in preparing designs for a new line of sewer for divertin, 
the upland storm waters from the low districts of Battersea, whic’ 
works will be — in hand as soon as the plans, specification, and 
contracts can be completed. Ican assure you that the Board and 
I, as their engineer, are fully alive to the wants of by ey 
and are anxious to do all that can be done for their relief. Shoul 
you think it desirable to memorialise them or attend by deputa- 
tion, the Board will, I am sure, carefully consider any representa- 
tion which you may make ; but I do not think it is in their power 
to do more than they are now doing as described in letter.” 





WROUGHT IRON BRIDGEWORK. 
No. L 


TuE object of the present paper is not to discuss the many 
methods of calculating the strains on the several members of 
any structure, but simply to consider a few points in connec- 
tion wita the designing, construction, and erection of bridges, 
which are not given in many text books, but which are very 
important features, and require most careful consideration. 
Science has made giant strides since the early days of 
bridge building, and if we carefully examine many existing 
structures built by our grandfathers we shall often find a pre- 
ponderance of material where it was not needed, and occa- 
sionally, one or two weak ints, but the generality of 
examples seems to indicate that their leading maxim was, 
‘* Be on the right side, and put | yn of metal in it.” This 
plan showed either ignorance of true principles, or want of 
confidence in their design, or, as it often ee a mixture 
of the two. But we may here mention, or rather repeat, that 
we certainly do not agree with the employment of such intri- 
cate mathematical formule as are given in many works for 
determining the strain on the different members of a bridge, 
roof, or any other compound structures, but more particularly 
of a continuous girder, for it is manifestly absurd to adopt 
such mathematical niceties at the first onset, when we know 
that before the bridge is constructed, or even designed, it 
will receive far rougher handling. For instance, suppose that by 
the most abstruse calculations involving the highest mathema- 
tics we eventually obtain, after covering sheets upon sheets of 
foolscap, a result, which may, if no clerical error has been 
committed, get the exact stress on every member of some 
structure, due toa certain fixed or moving load. Now to 
ascertain the amount of metal which is required to withstand 
that load with safety, we must determine ened Om goa the 
working stress has to bear to the ultimate breaking weight of 
the material employed, or adopt what is called a factor of 
safety, but this factor of safety is ambiguity itself. Some 
engineers design a bridge so that the maximum stress under 
any load oa’ not exceed 5 tons per square inch ; others 
adopt44and4tons, and some more cautious men we have known 
to adopt 34 tons per square inch; so we have in this instance a 
difference of 30 per cent. in the sections required to with- 
stand the same strain. 

Again, we cannot always insure the structure being kept 
well painted; indeed, portions of many structures it is impus- 
sible to paint after they are rivetted up and erected, and we 
can oe imagine the loss of section which must thus 
gradually take place from oxidation. 

We also know, from the experiments of Fairbairn and of 
Wohler, that the molecular structure of wrought iron under- 
goes a complete change after being subjected to so many 
vibrations, the change being greater the nearer the live load 
approaches the elastic limit ; and as pe gre are daily sub- 
jected to such vibrations, it is only natural to conclude that 
the tensile strength of the iron employed in these structures 
is gradually decreasing when subject to a high unit strain ; 
so that bridges, like mortals, have only a certain time to 
live. 

If we also consider the theoretical section required for the 
ends of the top and bottom booms, and for the web-plate or 
lattice bars at the centre of a girder, we find it is ridiculously 
small; and if we compare the factors of safety employed for 
these parts by different engineers, we shall find a difference 
of from 50 to 100 per cent. The theoretical section could not 
be adopted practically, and it has to be left, not to the mathe- 
meh ability of the designer, but to his judgment. 

Taking all these matters into consideration, we feel quite 
justified in saying that intricate mathematical calculations are 
not at all essential in designing a structure of any kind, and 
that results so obtained are falsely accurate. We remember 
meeting with an absurd illustration of this false accuracy, in 
the case of an excise officer, who gauged the malt, &c., with 
his ordinary two-foot rule, and A ve voher forwarded his 
report to head-quarters worked out to fourteen places of 
decimals. It must not be thought from our foregoing remarks 
that we are advocating the cause of the ‘‘ practical man;” far 
from it. Our remarks simply refer to the designing of a 
bridge, for we know that in original investigations, and in 
deducing laws from certain experiments, it is absolutely 
impossible to proceed without the use of higher mathematics ; 
but when the law has been deduced, it is necessary, before it 
can be applied in the designing of wrought iron bridgework, 
that it should be expressed in formulz as simple as possible, 
all unnecessary elements being eliminated. We certainly 
advocate, when possible, the use of diagrams of stresses as 
being the neatest, quickest, and most accurate way of 
determining the required sections of the different members of 
a bridge. One of the most important points to be considered 
in designing a bridge is the effect due to the rolling load to 
which it may be subjected. This point formerly was scon 
settled, as it seems to have been the universal custom amongst 
the earlier engineers, and is retained still by a great many of the 
resent day, to reckon the rolling load as 1 ton per foot run for 
a single line of railway, and 1} tons per foot run for a double 
line, irrespective of the 1 of span, which was evidently 
not considered. Now, a little consideration will show that 
small spans are subjected to far greater strains per foot run 
from the effects of rolling load than larger spaus; and upon 
examining many existing structures, we find that the main 
girders are strained to a far greater exteat than the designers 
evidently intended they should be, and but for the ‘‘ plenty 
of metal” maxim, many of them would be actually unsafe. 

Let us take, for example, a tank locomotive of 45 tons 
weight, and having six wheels coupled, we should then have 
a weight of 15 tons on each pair of wheels, assuming that the 
weight is equally distributed by means of compensatin, 
beams. If we now take a span of 10ft., the maximum at 
would be attained when one pair of driving wheels was on the 
centre of the span, which would be equal to a distributed 
load of 30 tons, or 3 tons per foot run of the span. With a 
span of 20ft. the whole weight of the engine would be on the 
bridge, that is to say, 45 tons distributed over 20ft., or 
2} tons per foot run. With a span of 30ft. we should still 
have the same weight on the bridge, and on account of the 
overhang of the engine at the ends, we should not be able 
to get more weight upon it; and as the weight would be 
neither a central nor a distributed load, by working out the 
moments we get an equivalent distributed load equal to a 
little more than 2 tons per foot run. When we get to spans 
above 30ft., we have to consider what kind of load is likely 
to follow after the tank engine; and as it is a common prac- 
tise to have two engines drawing a heavy train, we must deal 
with the weight of two such engines, or 90 tons on six pairs 
of wheels, and as these would cover a span of 60ft., the 
equivalent distributed load would be 14 tons per foot run. 


As we get into the larger spans it would not be fair to assume 
hy as consisting of a train of locomotives only, such a 


the 1 





train being exceedingly unlikely. We, therefore, have the 
lighter rolling stock coming into action, such as wagons, 
passenger carriages, &c., and taking the maximum weights of 
the present rolling stock, the equivalent distributed load per 
foot run gradually decreases until we come to about 1 ton per 
foot run for a single line of railway over a of 300ft. 

So far, we have only considered the ro! load statically, 
taking the cases of girders loaded with certain dead 
weights; but if we now consider these weights as actual 
rolling weights, as in the case of a locomotive passing over a 
bridge, and note the dynamical effects, we shall find a number 
of other actions coming into play, which will be found to 
materially affect the strains due to the rolling load, and, in the 
case of short spans, where the moving load is great in com- 
parison to the dead load, increasing them to no small 
extent. 

About thirty years ago many of our eminent engineers and 
mathematicians were busy discussing the question of a pos- 
sible increased deflection with an increase of s of the 
rolling load, but, unfortunately, the results obtained were so 
alarming and contradictory that it is difficult, if not impos- 
sible, to obtain much information from them, as will be seen 
by the conflicting evidence of some of our test authorities. 
The celebrated experiments at Portsmouth, and on the Ewell 
and Godstone bridges, conducted by Colonel Sir Henry James 
and Captain Galton, and the mathematical results obtained by 
Professor Willis and Professor Stokes, seem to prove conclu- 
sively that withas of about fifty milesan hour thedynamical 
deflection ine: from one-third to double that of the stati- 
cal deflection. Stephenson, in his evidence before the Royal 
Commission, stated that if the engine happened to jump on 
the springs, an increased deflection might occur, but if it was 
a question of mere velocity, he did not think it would increase 
the strain on the girders. Rastrick, taking as a comparison 
the case of a man skating on the ice, did not think there would 
be any increased deflection with an increase of Brunel’s 
impression was that the dynamical deflection should be less 
than the statical, but he did not give it as a decided opinion, on 
account of the extreme difficulty of trying and recording the 
results of the experiments. Cubitt and Fox both considered 
that the dynamical deflection was the same or less than the 
statical deflection, while Hawkshaw and Barlow have 
— opinions to the contrary. 

he results of the Portsmouth experiments, and the solu- 
tions of Professors Willis and Stokes, were, to say the least of 
it, alarming ; and when we find that the theoretical solutions 
are borne out by experiments, we can hardly feel justified in 
not accepting them as the truth ; but it has been pointed ont 
by Professor Rawson and others* that the ts obtained 
from the labours of Professor Willis are based on purely hypo- 
thetical ary om: Viz., ‘‘that the reaction between the moving 
weight and the beam is equal to the weight which would be 
necessary to deflect the beam when placed on it at 1est as 
much as the travelling load deflects it, which may or may not 
give correct results, according to the dimensions of the quan- 
tities of the fixed data of the problem.” Mr. Baker has also 
explainedt how we might erroneously be led to e from 
theoretical considerations, an in deflection under a 
rolling load, on account of the maximum deflection of a sud- 
denly-imposed load being double that of the same load when 
at rest. This he explained by taking the work done in each 
case, measured in foot-tons. The product of the mean resist- 
ance of the beam into the deflection must be equal to the pro- 
duct of the weight into the deflection; therefore, the mean 
resistance of the beam is equal to the weight, and as the 
former is zero at the commencement of the deflection, it must 
be equal to twice the load at the end. But this can hardly 
be taken as a parallel case, for the load of a railway train 
passing over a bridge is not suddenly imposed; but of 
course the smaller the span the quicker will the load reach 
the centre, and so more nearly approach the above condi- 
tions. Hence the effect of the rolling load will be felt 
more on the cross girders than on the main girders, and 
the nearer they are placed together the greater will be the 
deflection, but by connecting them firmly together by means 
of longitudinal girders that deflection is to a certain extent 
remedied. From recent observations which have been made 
on existing structures by different experienced persons, and 
the results of the labours of some of our eminent mathema- 
ticians, it is conclusively proved that rolling loads do increase 
the deflection of girders, but not to the alarming extent as 
was first supposed, and in most cases it may be neglected. 

There is, however, another source from which we must look 
for increased deflection from the effects of rolling load. If 
we examine the results of the experiments made by Baron 
Von Weber, on the axle springs of locomotives, we find results 
far more startling than those of the Portsmouth experiments. 
He found from very accurate observations, extending over a 
long period, that the deflections of the springs indicated at 
times as much as nearly twice the amount due to the normal 
load. If we stand on the agp of a through station, with 
a long length of straight line coming into it, or on a bridge 
crossing the line, and watch with a tield-glass the motion of 
an express engine coming along, be the lines ever so evenly 
laid, we shall notice the engine oscillating considerably; and 
this oscillation must necessarily be communicated to the 
springs, and cause an increased deflection. In addition to 
the side oscillation or rolling action just mentioned, Baron 
Von Weber found from the deflections of the trailing and 
leading wheels that the engine had a pitching motion toa very 
large extent. These actions. are probably due to imperfect 
balancing of the machinery, deflection of the rails, bad joints, 
the reciprocating action of the pistons, obliquity of the rods, 
and other minor influences ; but at first sight it seems almost 
incredible that any of these influences could possibly cause 
the great deflections recorded. If, however, we consider the 
great weight of the moving mass, and the smail distance it 
would have to travel to give the increased deflection, and 
how these disturbing influences accumulate, we may perha 
realise the existence and the extent of such actions. e 
rails of the permanent way we know deflect when the weight 
of a locomotive is resting on their centre, midway between 
two sleepers, to an extent varying of course with the section 
of the rail ; and with a succession of these deflections as the 
engine passes each sleeper, an oscillation would be set up, the 
nature and extent of which would be governed by the speed 
at which the engine was running; for this oscillation would 
resemble a wave of a certain length, and if this length were 
a multiple of the distance between the sleepers, the oscilla- 
tion would be increased or decreased as the crest of the wave 
fell on the sleepers, or midway between them ; and according 
to these conditions the deflections would be registered high 
or low. This is familiarly illustrated in walking across a lo: 
plank, and it is owing to this action that soldiers are meter | 








* “ Transactions” Literary and Philosoph. Soc., Manchester, 1865. 
+ “ Long and Short Span Bridges,” by R. Baker. 
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to break step in crossing a suspension bridge or other light 
structure ; and an analogous case in physics is the beautiful 
phenomenon of interference discovered by Dr. Young. 

In passing a curve the springs of a locomotive would be 
deflected, on account of the centrifugal force, more on one 
side than the other ; and thus we have another case of the 
registered increase of deflection beyond that due to the 
normal load. 

It now remains to be seen what are the consequences of 
these great deflections of the springs, whether they inflict 
corresponding strains on the main girders of a bridge. We 
think not, for we have no evidence to prove that all the 
springs were deflected together, although it is possible, but 
hardly probable, that at times they might have been; and 
when the springs of the trailing wheels indicated an increased 
deflection, it is most probable that at the same moment the 
leading wheels were relieved accordingly ; and when the 
springs on one side indicated increased defection, those on 
the other side were similarly relieved. If we neglect the 
extra pressure on the rails due to the action of the piston, and 
only consider the actions which affect the springs, we may 
safely conclude that on a well-laid line the gross pressure on 
the springs at any moment is nearly constant, and conse- 
quently the different actions just mentioned will not in any 
way affect the main girders of bridges above a moderate span, 
but will of course punish the rails and cross girders on account 
of the concentration of the load. 

From these considerations, the advantage will at once be 
seen of having the cross girders connected by stiff longitudinal 
girders, and making the whole platform of the bridge as 
rigid as possible ; for by adopting this plan the extra strains 
cannot be localised, but will be distributed over the whole 
structure. In short spans these increased deflections will of 
course affect the main — and for the reasons mentioned 
in the earlier part of this article, it is absolutely necessary in 
such cases, especially in bri for passenger traffic, to pe 
a low unit strain in our calculations. 

For foot bridges opinions seem to differ as to what is the 
safe amount to allow per superficial foot for a crowd of persons, 
and it is astonishing the number of men—nearly always 
Irishmen by-the-by—that have been crammed into a room or 
on to a scale board, to ascertain this amount. We find that 
the result of these trials varies from 80lb. to 120 1b., but 
we, however, consider, as our calculations are generally 
worked out in cwts., that 112 1b. is a very convenient number, 
and one that allows of a sufficient margin of safety. W. 








THE REVIVAL IN THE CLEVELAND IRON 
TRADE. 


Onsty once in the history of the Cleveland iron trade have 
prices risen with greater rapidity than in the last two months, 
and that was when the district was approaching the zenith of its 
prosperity, in March and April, 1872, when prices for No. 3 pig 
iron advanced from 80s. to 100s. per ton. Early in August last 
No. 3 was selling at 32s. 6d.; now makers are asking 50s., and 
are not anxious to book orders far ahead at this figure. There 
is really comparatively little iron on offer, makers having entered 
into as many contracts as they care to do at present rates. When 
prices began to rise it was feared that speculators were ‘‘bulling” the 
market; but ironmasters now see that the improvement is not the 
result of speculation. Iron is wanted and is being shipped. 
More pig iron has been loaded at the port of Middlesbrough within 
the past fortnight than has ever been known in the same iod 
before. Last week 33,000 tons were put on board, while in the 
corresponding week of 1878 the quantity did not exceed 8000 
tons. In the month of September 101,154 tons of pig iron were 
shipped, as compared with 61,499 tons in August, 66,936 tons in 
September, 1878, and 76,447 tons in the same month of 1877. Of the 
pig iron shipped last month 37,407 tons was for Scotland, 14,460 
tons for Germany, 5420 tons for the United States, 8105 tons for 
Wales, 6273 tons for France, 6135 tons for Holland, 4650 tons for 
Belgium, and 3125 tous for Spain. The exports of manufactured 
iron and steel amounted to 14,976 tons—5633 tons for foreign 
ports, and 9343 tons coastwise. The largest shipments for abroad 
were 1000 tons for the United States, and 1697 tons for Italy, the 
latter being chiefly steel rails. The shipments of pig iron for 
America only commenced in the last week but one of September ; 
and in addition to the 8000 tons sent in that month 4200 tons 
were put on board in the first four days of the present month. 
The tch demand has very considerably increased, Scotch 
manufacturers using Cleveland pig iron owing to the high price of 
Glasgow iron, which has risen 19s. 6d. a ton since the early part 
of August. In Scotland the demand for iron on American 
account is far greater than in Cleveland, and not only are pig 
iron makers busy, but the manufacturers of finished iron have 
received some good orders lately. Some of them have orders 
which will take months to execute. One firm of plate and 
sheet-makers will be fully occupied for the next ten months, 
should they not receive another order. A Clyde firm has 
received an order for ten iron steamers, of 3000 tons each, for Italy ; 
and a Glasgow locomotive works will find work for a thousand 
pairs of hands for nine months, the British Government having 
given out an order for eighty-six locomotives—eighty for India 
and six for the Cape. In Cleveland the few finished ironworks 
remaining in operation are fairly well off for orders. Bar and 
angle makers are doing best, owing to two extensive American 
orders having been received. Asit is probable that there will 
be a wages difficulty at the ship-yards at the end of the week, the 
men, believing that their wages ought not to be reduced, plate- 
makers are likely to experience trouble in getting specifications. 
It would be much more beneficial were the export demand 
almost entirely for finished iron instead of for crude iron. 
Were that the case most of the unemployed labour 
of the district would be utilised, and several of the 
many idle mills would be in operation. But any improve- 
ment after four years of depression is gratifying, and ironmasters 
are so satisfied the improvement is genuine that they intend to 
increase the output. Last month the number of furnaces in 
blast was increased by three; and the make of iron, as shown by 
the ironmasters’ returns, which were issued on Saturday, was 
increased in the month by 993 tons, the total output last 
month being 129,437 tons, as compared with 128,444 tons 
in August. Notwithstanding this, there is a decrease in 
stocks of 28,660 tons. It is a long time since the returns 
were so satisfactory. To-day Messrs. Samuelson will put 
another furnace in blast; while Messrs. Bell Brothers are 
about to blow in two, as are Messrs. Bolckow, Vaughan, and 

. These five furnaces will find employment for 250 men; the 
three put in blast last month lessened the number of unemployed 
by 150; and within the first fortnight 300 extra men have been 
put on at the Middlesbrough Docks. 
sent away by the distress committee, there is a diminution in the 
number of idle hands of 900, and consequently the distress is 
considerably less than it was. Those who think the present is 
not the dawn of a brilliant prosperity should not forget that 
there are four thousand miles of railway to be relaid and laid 
in erica; and this cannot be done in the time required 
without taxing the producing power of both the United 
States and this country. The bountiful harvests of recent years 
have yielded America plenty of money, and she is desirous of 
expending it in needful improvements. ‘The making of new 
railways and the replacement of rails and rolling-stock on exist- 
ing lines are amongst these ny at nes Bd It may be interesting 
to state that up to Saturday Cleveland iron had not been at 50s, 


Including 200 men recently | 





since February, 1876, and prior to Tuesday it was last sold at 
45s., in February, 1877. The great and last era of prosperity in 
the Cleveland iron trade commenced in the early part of 1871, 
when pigs were at 45s. From that they rose to 120s. in May, 
1873, the highest price ever realised, but fell to 50s. in August, 
1875, and, with fluctuations, receded to 32s. 6d. in August of this 
year, when the upward improvement set in. Ironstone has 
risen 6d. a ton, coke 9d., and coal 1s. The ironmasters will meet 
a deputation of the ironstone miners on Thursday, when it is 
expected an amicable arrangement will be effected. It is said 





an ET AS noe 


THE EFFICIENCY OF WATER CARTS AND 
VANS. 


Tue last annual report by Mr. Lovegrove, C.E., Chief Surveyor 
to the Board of Works for the Hackney district, supplies some 
information of interest on the relative value of different systems 
of watering roads. In accordance with a resolution of the Board, 
dated 22nd of February, 1878, three water vans and three carts 











the men will ask an advance of 2d. aton. Messrs, Stephenson 
Jaques, and Co., ironmasters, also the owners of ironstone and 
vo mines, intend to separate themselves from the masters’ com. 
binations and to settle with their men separately. The do so 
because Messrs. Bell Brothers would not be bound b the deci- 
sion of the Durham _Coalowners’ Association during the miners’ 
strike last spring. By so doing they managed to keep themselves 
supplied with coke during the seven weeks’ strike, and did not 
caiie a serious loss, as was the case with other ironmasters,— 
Yorkshire Post. 





were purchased, of different makes, for trial during the last 
watering season. Careful observations and experimental trials 
have been made with these vans and carts, also with those under 
hire, bd the road surveyors. From their reports I have deduced 
the following tabulated statements. These results appear to show 
that No. 17 van and 31 cart are the most advantageous, They 
are the lightest for the horses to draw, and have gear to work at 
half widths. The average spread is also the widest, and the dis. 





charge reported as being very good, regular, and even. 





























ie gp: Ties 
Spread. fs “3s “ he Z 
: - sERE BEES 
No. Description. TEER FI s 8 & Weight. 
Full. Average. Difference = o Ej ‘ 
-~ meee eek 
ee 
Vans. | 
17.. .. +. | Van mounted on springs, the distributor consists of a square box 
about S}in. in cross section. The front of the box is of stout metal, 
a and there is always a good head of water behind each Cwt. qr. Ibs, 
ischarging orifice, with half distributing gear .. .. .. .. «| 20 17°6 50) | = 64} (8°46 19 #1 21 
*A, E,J,L,O | Vans on springs; a single distributing pipe 3}in. in diameter, as in j Ton cwt. qrs, 
veg ee err pre arr 170 60 64 7°55 1441 
19.. .. «. | Van on springs, with two rues pipes 4}in. in diameter. There is | 
also a small tank behind the pipes so as to increase the weight of | | 
yp ata fee be os! ue (aS ap. oe 90 a 18 15°6 60 6| «63 «| «6°87 1 6 0 
30.6 Similar to A, E, J, L, O, except that the body of the van slants towards } | | 
the distributing pipe, so as to increase the discharging power of the } | 
pipe, with half distributing gear .. .. 1. 2. 22 os ce oe oe | 1 14°0 60 56 | 7°33 oe Pe 
| CaRTs. | Cwt. qr. Ibs, 
31... .. .. | Cart of same make as No. 17 van, with half distributing gear 15 13°6 80 ||) «(55 515 12 3 0 
33.. .. .. | Cartof samemakeasNo.19van .. 1... ee ee ee oe .. | 15 | 1386 $0 | 56 | 506 | 17 1 0 
| F . 2° f 5 -4n 
ey } carts of same make as A, E, J, L, O van on Sine? tebe iy be { 4 os in | = ao. 4 2 0 
BB... ce oe Cart of same make as No. 18 van, with half distributing gear.. 15 12°6 50 | #51 | 6°80 11h 





* These figures show the average results of the trial of five vans. + These figures show the average results of the trial of “eight carts, = 
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*,* It has come to our notice that some applicants of the Patent- | 


office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 





3672. Rattway CarriAce Lamps, H. Baynton and E, Pilley, Birmingham, 

3674. Workine the VaLves of Governors of Steam and other like Motive 
Power Enornes, J. Tangye, Illogan. 

3676. SteaM or Pressure Gauces, G. Salter, West Bromwich. 

3678. ENGRAVING on Meta, A. D. L'Heureux, Tolmers-square, Hamp- 
stead-road, London.-—13th September, 1879. 

3680, SELF-RECORDING THERMOMETERS, H. Airy, Kidbrooke-grove, Black- 
heath. 

8682. Hats, &c., J. Turner, Whitehouse Ironworks, Denton. 

$684. Guys, F. Crutchley, Birmingham. 

3686. SuHakine, &c., Hanks of Yary, E Cockerill, Green-lane Works, 
Heywood, 

3688. Weavine and Cuttine VeLvets, &c., J. Farran, Manchester. 

3690. Prorectine or Preservine Snips’ Borroms, &c., G. 8. F. Edwards, 
South Shields. 


| 3692. Comprnep Pen and Pencit-case, &c., R. Spear, South-placc, Fins- 


Grants and Dates of Provisional Protection for Six Months, | 


3159. Horse-cottars, W, R. Lake, Southampton-buildings, London.—A 
communication from E. Fisher, Kincardine, Canada. 

3520. Curtine Screws, J. MacKenzie, Osnaburgh-street, Regent's Park, 
London.—2nd September, 1879. 

352€. Looms for Weavine, J. Brownbill, Huddersfield. 

3534. Trusses for Rurtvres, T. Binner, Holbeck, near 

3536. Horse Gears, H. Crowley, Manchester.—A 
I. G. Hallstrém, Koping, Sweden. 


Leeds. 


tion from 





bury, London.—A communication from Spear and Bergmann, Sonne- 
berg, Germany. 

8694. ILLUMINATING Gas, H. H. Lake, Southampton-buildings, London,— 
A communication from G, Smyers, Brussels, Belgium. 

3696. Boxes, &c., C. Cheswright, Parkhurst-road, London. 

3700. Concrete, &c., 8. W. Bradbury and B. Goodison, Birkenhead.— 
15th September, 1879. 


| 2244. Treatine Raitway Steerers, &c,, E. T. Hughes, Chancery-lane, 


3538. Looms for Weavine, R. Hall, Bury, and W. Nuttall, Gollingrod, | 


Walmsley. 

3540. UmBRELLas, Parasots, &c., G. H. Spencer, Southport. 

3542. CanpLes for Givine Sienaxs, &c., C. L. Field, Lambeth. 

awed — Traps, G. J. Farrow, Wood Green, London.—3rd Septem- 

, 1879. 

3548. Steam, &c , Hammers, 8. Massey, Openshaw. 

3552. Canisters, C, Cheswright, Parkhurst-road, London. 

3554. Porato Dicainc and CoLLecrixe Macurnes, E. G. Russell and E. 
Fishwick, Lancaster. 


London.—A communication from J. B. Blythe, 
6th June, 1879. 

2971. Serine Beps, E. T. Hughes, Chancery-lane, London.—A communi- 
cation from W. I. Fielding, Hartford, U.8.—22nd July, 1879. 

$100. Teacninec Music, W. E. Gedge, Wellington-street, Strand, London. 
—A communication from M. A. Chassevant, Faubdurg St. Martin, 
Paris.—30th July, 1879. 


Jordeaux, France.— 


| 3170. Busxs, &c., for Stays and Corsets, W. E. Whale, Aldermanbury, 


3556. PERMANENT Way and Rot.ine Stock, J. W. Grover, Victoria-cham- 


bers, Westminster. 
3558. Locomotive Enorives and Tenpers, J. Sharp, Sheffield. 
3560. Mirrernc Woop Movutprnes and Fitters, W. Bowman, Battersea, 


jurrey. 

3562. CARBURETTED Hyprocen Gas, W. R. Lake, Southampt 
London.—A communication from L. Scholl, Heidelberg. 
= Veocirepes, N. K. Husberg, Stockholm, Sweden.—4th September, 

1879. 


3570. Ice-sares, G. Kent, High Holborn, London. 
3572. Governinc Restive Horses, W. E. Gedge, Strand, London.—A 
communication from A. Bontemps, Paris. 
3574. Spoons, T. P. Lomas, Battersea. 
= Furnaces, J. Astbury, Shifnal, and B. Talbot, Wellington.—5th 
79, 


hola: 
os” 





3586. TREaTING Copper, Leap, Ac., A. Lambotte-Doucet, Brussels. 


London.—A communication from H. Schultz, Route de Gonesse, 
St. Denis, Paris.—7th August, 1879. 

3326. Musicat Scares, &c., F. W. von Kornatzki, Rutland Villas, Perry 
Vale, Forest Hill. 

3327. Storrrnac and Setrinc Macuinery in Morton, J. Hall, Chancery- 
lane, London.—A communication from A. Godfrey, Brooklyn, U.S. 


| $832. Pocker Kxire, ©. A. Sundstrém, Stockholm, Sweden.—18th August, 


1879. 
3341. Curna and Eartuenwanre, W. H. Turner, Tunstall—19th August, 
1879. 


| 3388. Sanp Moutps, W. P. Thompson, Tranmere.—22nd August, 1879. 
| 3402, Ex:mrnatinc Puospnorvus from Iron, &c., J. Deby, Norfolk-street, 


Strand, London.— 23rd August, 1879. 
3437. Prepartnc ConcenTRATED Extracts from Tea, &c., A. H. Hassall 
and O. Hehner, London. 


| $439. Travertine Mecuantsm of Carriaces, &c., J. Bickford, Exeter.— 


, 1879. | 8475. Paste BLackINea, 
3582. Rotary Cutter Biocks, M. R. Western and J. Hamilton, Lambeth. | 


26th August, 1879. 

$464. Cuurns, J. Hannam, Gwyddelwern.—28th August, 1879. 

H. Riviere, Great Western-road, Paddington, 
London.—29th August, 1879. 

3505. Grinpinc Picments, &c., T. Holmes, Newcastle-upon-Tyne.—1st 





3588. Conpensinc Stream, &c., C. D. Abel, Southamp 
London.—A communication from Dr. 0. Braun, Berlin. 
3592. Fastenrnos for Brace.ets, &c., J. Hill, Birmingham. 

3594. Treatinc Excreta, &c., J. Turner, Bury. 

3596. MuttipLe Dricitinc Macuines, H. Smith, Glasgow. 

= —en Borriys, &c., N. Thompson, Southampton-buildings, 

ndon. 

3600. CONVERTIBLE ScHoot Desks, A. Wilks, Oldbury. 

3602. Boots and Snoes, A. C. Andrews, Birmingham.—6th September, 1879. 

3604. Heatine Apparatus, W. P. Thompson, High Holborn, Londen.—A 
communication from A. Tiessonnitre, Paris. 

Wasuinc Macurxes, J. Ireland, Dundee. 

3608. Rottine Mixus, C. D. Abel, Southampton-buildings, London.—A 
communication from the Société Anonyme des Mines et Crines du Nord 
et de l'Est de la France, Nord.—8th September, 1879. 

3614. VeLocipepes, W. K. Graham, Blackheath. 

3616. Fastentnec for Ratpway CarriaGE Doors, W. Fell, Manchester. 

3618. TuRNsTILEs, W. Miller, Liv 1. 

3620. Cuaroinc BottLes with ArraTep Waters, 8. Thwaites, New Kent- 
road, London.—A communication from V. I. Feeny, Boulogne (Seine), 


ice, 

3622. HorsesHors, W. R. Lake, er as, London.—A 
communication from W. Roberts, Cleveland, U.S. 

3624. Iron and Street, H. C. Bull, Southampton-buildings, London.—9th 
September, 1879. 

3626. Fitterinc Biocks, M. Defries, Houndsditch, London. 

ie °° _—- Sasues, &c., H. Brittain, Birmingham.—1l0th September, 

Ww 

3632. VentILaTors and Fans, J. R. Hildebrandt, Manchester.—A com- 
munication from F. Pelzer, Dortmund, Germany. 

3636. Batus, Lavatorigs, &c., A. Liggat, Barrhead, N.B. 

3638. Composition for Securinc Parquet Fioorine, &c., J. Eberhard, 


Hamps' ~ , London. 

3644. Trap, R. W. Armstrong, the Potteries, Belleek, Ireland.—11th 
September, 1879. 

3648. EXTINGUISHING Fire, N. Jarvie and W. Miller, Glasgow. 

3652. QuitTEpD Fasrics, G. W. von Nawrecki, Leipzigerstrasse, Berlin, 
Germany.—A communication from A. H. A. Frankenburg, Hanover, 
Germany. 

3654. CupoLa Furnaces, G. W. von Nawrocki, Leipzigerstrasse, Berlin, 
= ny.—A communication from G. Ibrtigger, Norden Ostfriesland, 


rmany. 
m5 Urmisine ExcremMentTiTiovs Matters, &c., J. Wadsworth, Man- 
ite: 


ec r. 

3658. PermMaNeNT Way, &c., of Raitways, W. L. Wise, Whitehall-place, 
Westminster.—A communication from M. A de Wieczffinski-Serres, 
Paris.— 12th September, 1879. 

3660. Iron, J. H. Kidd, Wrexham. 

3664. SuppLy of Water for Water-cLosets, &c., H. Braithwaite and W. 
Braithwaite, Swinegate, Leeds. 

3668. Friction Ciutcn, C. W. Burton, Paris. —A communication from E. 


ennequin, Paris. 
3670, RoLiine and Po.isuine Leatuer, C. Huxham, Exeter. 








ptember, 1879. 

3514. Stipe Vatves, A. A. W. van Reede, Ashburnham-grove, Greenwich. 
—2nd September, 1879. 

$523. Heap or SteERING Portions of Bicycues, &c., T. J. Ashton, York- 
street, Birmingham. 

2524. CLEARING Snow, E. A. Wargnier, Mouy, France. 

$525. TeLecraPHic Recorpino Apparatus, R. K. Boyle, Southampton- 
buildings, London. 

3527. StcnaL Apparatus, W. L. Wise, Whitehall-place, Westminster.—A 
communication from H. Leblanc, Paris. 

3529. TurBines, C. Wetter, Strand, Westminster.—A i 
from C. Austruy, Marvejols, France, 

3530. Iron and Sreet, G. J. Snelus, aking. i 

$531. Steet, 8. G. Thomas, Qucen’s-road Villas, Queen’s-road, Wands- 
worth, London. 

3533. Wire Sewino Macurnes, T. White, Leeds. 

3535. Sanrrary, Dray, and other Po1reryware Pires, &c., W. Allen, 
Leicester. 

8537. Tempies for Looms, R. Hall, Bury, and J. Schofield, Littleborough. 

3539. Sprsninc Macuinery, R. J. Hurtley and E. Slater, Burnley. 

3541. Hoipisc Puorocrarnus, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from F, W. Schwarz, Offenbach-on-the- 
Maine, Germany. s 

8543. ELEcTRO-MAGNETIC INDUCTION Apparatus, R. H. Courtenay, New 
North-road, Islington, London.—3rd September, 1879. 

$550. Bicycues, T. Forshaw, Smalley. 

3553. Caps or Primina for Mine Cartripces, &c., J. H. Johnson, 
Lincoln’s-inn-fields, London.—A communication from E. F. D. Ruggieri, 
Paris. 
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3557. Wrepow-sasH Fasteninos, W. Gibson, Aston, near Birmingham. 

8559. CLeaninc MetaL Tuses, W. R. Lake, Southampton-buildings, 
London.—A communication from W. C. Allison, Philadelphia, Pennsyl- 
vania. 

$561. Gas Motor Enaryes, G. G. Picking and W. Hopkins, Bow, London. 

3563. Furnaces, J. W. Lord, Bow, London. 

3565. DyNaMO-ELECTRIC Macuines, W. Elmore, Blackfriars-road, London. 

3566. Fispways, A. M. ‘k, Chancery-lane, London.-- A communication 
from M. McDonald, Lexington, Rockbridge County, U.8.—4th Septem- 
ber, 1879. 

8567. Covers for Ink-RoLLEeRs, J. A. R. Hildebrandt, Manchester.—A 
communication from P. Gripekoren, R. Gripekoren, A. Gripekoren, 
and W. Frank-Mann, Brussels. 

$571. Boxes or Packaaes, R. Hutchinson, Mildmay-grove, Mildmay Park, 
London. 

8578. CrrcuLaTING, Heatine, and Puriryinc Water, A. A. Rickaby, 
Sunderland. 

8575. PortaBLe Forors, J. Hardinge, Canterbury-road, Brixton.—5th 
September, 1879. : 

“~ pata Cumneys, W. Ross, Hobury-street, King’s-road, West 


elsea. 

8581. Propuctno Auoys of NickeL with Zrnc, F. C. Glaser, Berlin.—A 
communication from T. Fleitmann, Iserlohn, 

8583, Pickers, G. Harling, Lockwood. 
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THE ENGINEER. 





279 





— 








—__—_—rr 

by, Arnold-street, Liverpool. 
8585, PORTARLE Ienbrough, Water-strest, Livorpool.— 
oe. ERI Lat ee gawyer, New York, US.” 


c., F. Service, Freehold Land. 
V. E. Etienne, Haven — Ealing. 
d, Mostyn-road, , Bow, 


9, LOADING or ~~ ye 
INFECTING, &c., APPAR x 
sol Canine Door. Fastentrs, T. Scourfiel 


C. Feis, Bartlett’s-buildin; Peon —A communication 
le and Sons, ge _" pritone — po 
. Macuine, J. H. Fitege’ mn rews, le. 
oa. a eon be Raiuway and other VenIcces, T.R. Jordan, Queen 
Victoria: street, London.—s A communication from W. Fraser, Goteborg, 


I SDICATING Firz, J. G. Ton, 
= ‘sommunication from A. P. ee ee te 


4 mWaron 
bag = A. Vu 


+ huildi , London.— 





3601. Naits, Rivers, &c., W. Taylor, Worcester, Pink H. Bianchi, Bushey- 
hill-road, Surrey.—6th ‘September, 1 1879. 
3603. Sur's Bertus, L. A. Groth, Putney, London.—A communication 
from T. O. L. Schrader, New York. 
8605. Dorraigh tn saad &c., E. Denby, J. Helliwell, W. Hillery, and W. 
e 
oo0r. ieaxino. the Tor of SELF-ACTING Mure Carriaces, G. Davies, 





from E. Engels, Engels Kirchen, 

an “hte and SMOKE Preventer, A. Backhouse, Great Bridge, 
ord. 

oh Oona Cicaretre, &c., Cases, D. J. Baker, College-place, Camden 


, London. 
sell, SHARPENING Dentat Burrs, &c., M. A. Richardson, Bridgeport, 
and H. W. Fenner, Beckton. 


.8.—8th September, 1879. 
pe, DistiLiino Coat Tar, G. C. Trew 

$615. CLEANING Tin and TeRNE PLATEs, . Jenkins, Cardiff. 

9617. Stays or Corsets, A. M. Cavé, Clapham. 

3619. Tix and TERNE PLartes, D. Whitehouse, Newport. 

oe. age Enatves, J. Type, Barton Hill, Shaftesbury.—9th Septem- 
sos’ fae Enornes, Sunrace Conpensers, and Vatves, W. Turnbull, 


Fulham. 
9627. Ce1L1nos, G. W. von Nawrocki, Berlin. —A communication from F. 


Baum, Breslau 
$628. STRINGED — Instruments, W. H. Percival, Bayswater. 
3629. Snips’ Loos, A. M. Clark, Chancery-lane, London. —A communica- 


tion from A. Gordon, New Y ork. 
$631, Stipe Vacves, J. "N. Holliday, Sunderland.—10th September, 1879. 


Protected for Six Menthe ot on the Deposit of 
Inventions Provommplece Specificatios 





2800. Urizisatioy, &c., of Raviant Heat from Open Fumes, T. J. 
Smith, Fleet-street, London.—A communication from G us 
lavon.—16th June, 1879. 

2393. CLEANING TABLE CuTLeRy, H, B. Fox, Oxon. 

2407. Composition Covenine for RouLers of Spisninc Macutves, A. M. 
Clark, Chancery-lane, London.—A communication from C. P. Whitney. 
—lith June, 1879. 

2412. Sueets, Wens, Boarps, Panevs, Biocks, &c., J. H. Browne, Mill- 

rook Mills, Crickhowell, and D. L. Davies, ‘Abbotsfield, St. Michael’s 
Hamlet.—18th June, 1879. 

2490. Clock Movements, J. Merzback, Holborn Viaduct, London.—A 
communication from O. Blanchetti. — 21st June, 1879. 

=. Cement, &c., T. C. Stone, Bisphopsgate-street, London. —24th June, 

1879. 


2637. Winpina Apparatus, W. T. Whiteman, Staple-inn, London.—A 
communication from G. Nougu 
2644. Vasen A. M, Clark, Chancery- -lane, London.—A communication 
from G. W. Dixon. — 30th ” June, 1879. 
2967. ‘GeLaTiNous COVERING for PuorocraPpnic Puiates, W. R. Lake, 
, London,—A communication from G. Eastman. 
—22nd July, 1879. 


~ | ae and Cur-oFF Vatves, J. Binks, Bolton-le-Moors.—9th August, 


as3i. om -ESCAPES, J. Kennedy, Strabaine. —18th August, 4 A 
$427. Horsesnoes, B. J. B, Mills, London. —A 
communication from J. R. Williams and E. V. McCandless.—26¢h 
August, 1879. 
$447. CLeanina Apparatus for Carpinc Macuivxes, P. O'Halloran, 
ibury-road, Bayswater.—A communication from P. Hauser.—27th 
August, 1879. 
, ae Macuines, R. Curtis and T. Barker, Manchester.—28th 
ugus 1879. 
3489. Geuae> Pure Basic Rerractory Marteriats, E. F. Althaus, 
B uu, Germany.—30th August, 1879. 
3507. Roastixa Corree, H. Faulder, ieee —2nd September, 1879. 
3525. TELEGRAPHIC RECORDING Apparatus, R . K. Boyle, Southampton- 
buildings, London. 
3539. SPINNING, &c., Corron and other Fisrovs MaTeRIALs, R. J. Hurtley 
and E, Slater, Burnley. —ird mor re 1879. 
3550. Bicycues, T. Forshaw, 8 —4tth 1879. 
3574. hang Tp. P. Lomas, Bridge- -road, greet London. — 5th Sep- 
tember, 1879. 
- wae and SHors, A. C. Andrews, Birmingham.—6th September, 
87 


$613, Distituinc Coat Tar, G. C. Trewby and H. W. Fenner, Beckton.— 
9th September, 1879. 
Jarvie and W. Miller, Glasgow.—12th 








h, 








one, Spuicino Wine Rores, W. Healey, cantina” U.S.—24th September, 
$79. 


-lane, 
oe —A , New York. 24th Be Septem- 
b 
nts vom, H. J. bape ane, i communication from T. 
G. Hall, Wi 18 
$877. EXTINGUISHING hae 5 “HL Radcliffe, Oldham.—26th September, 
1879. 


sett. ELECTRICAL SIGNALLING APPARATUS, | A. M. Clark, Chancery. 
m from W. I 











Patents on which the Stamp Duty of £50 has been Paid. 

8938. cane &c., H. Barcroft, the Glev, near Newry, Ireland.—12th 
October, 1876. 

4074. FLoons and Roors, G. Evans, Southampton-street, Strand, London, 
and R Swain, Brand-lane, Ludlow.—2\st October, 187 6. 

$823. Treative Grain, &&., A. M. Clark, Chancery-lane, London, — 38rd 
October, 1876. 

3812. SELF-CLEANING Fornaces, T. Henderson, Harland-road, Birken- 
head. —2nd October, 1576. 

3873. ge Racs, Fopper, and Lirrer, J. R. Readett, Dover.—6th 
October, 187 

3824. Rnb Bui_pincs of Concrete, J. C. Sellars, Birkenhead.—3rd 
October, 1876. 

3833. Corrina Loerie 4 and Stots, A. W. Pocock, Spencer-road, Wands- 
worth.—3rd October, 1876. 

3854, CoaL Toss, ro be "H.C. Jobson, A. H. Jobson, and H. Johnson, jun., 
Dudley.—5th October, 1876. 

$872. MARINE Governors, J. Mackenzie, Blyth.—6th October, 1876. 

3921. DousLe TexToRE WATERPROOF Fannics, T. Forster, ‘India- rubber 
Works, Streatham.—10th October, 187 

3922. Boxes, J. Bertram, the Helinees, Haringey Park, London.—1l0th 
October, 1876. 

$848. Uriiisinc Bye Propucts of Sopa and Porasn, J. Mactear, Glasgow. 
—5th October, 1876 

8855. Iprcatina the Waste or Overriow of Water, R. H. Hughes, 
Hatton-garden, London.—5th October, 1876. 

$857. PorTaBLe Ovens, J. H. Johnson, Lincoln’ 8-inn-fields, London. —5th 
October, 1876. 

3875. Bicve.es and other Vetociprpes, J. C. Garrood, Fakenham.—6th 
October, 1876. 

8889. Horsesnors and Buanks, B. J. B. Mills, § 
London.—7th October, 1876 

4022, Metat Heen Ties or Piares for Boots, &c., T. Shutt, Birmingham. 
—18th October, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 


2884. Mae Oy Latus, J. Hodkinson and D. Clarke, Birmingham.—)st 
Oct 
2902. m2. CURING, ‘&e., Hams and Bacon, J. T. Davies, Liverpool.—2nd October, 


+h rs tila? 
- —a 








sus. ~~ A. V. Newton, Chancery-lane, London.—23rd 
3554. DISENGAGING SHIPS’ aaah J. H. Johnson,* Lincoln's-inn-fields, 
London.—26th November, 18 





Notices of Intention to Proceed with Patents. 
a ye mg? Paper for printing purposes, A. Annandale, Dunbar.— 
lay, 1 

2126. SPOOLING Wine, D. J. Kempson and A. Fletcher, Birmingham. 

2128. Carpine Corton, R. Tatham, Rochdale. 

2134. ALARM Hinoes, D. Younger, "Woolwich.—28th Ma 

1G Senenerins of Exuaust Steam, &c., J. Wright, Tipton 200 May, 

2149. Woop-encaseD Metat Casks, D. Cope, Liverpool. 

2154. Heatine or Cootine Liquips or Gases, W. Millar and J. Durie, 
Manchester. 

2156. Biast Furnaces and Catcinina Kitns, A. Hickman, Wolver- 
hampton.--30th May, 1879. 

2164. Tricycies, E. C. F. Otto, Peckham. 

2166. Ovens or Murries, &c., L. M. Stoffel, Regent’s Park, and J. J. 
Shedlock, Uxbridge. 

2177. BREEcu- “LOADING SMALL-aRMs, W. H. Tisdall, Birmingham.—38lst 


May, 1 
aig, uaxin the Borroms of Suips Ar.oat, J. C. Krogh, Liverpool.— 
ne, 
sy (CATAPLAs, G. W. von Nawrocki, Berlin.—A communication from 


2191. Gas Enornes, M. Benson, S p , London,— A com- 
munication from A. K. Rider. 

2192. Dry Eartu CLosets, Pais, and other eich R, Weare, 
Manchester. 

2194, Securtne Neepies in Wrarrers, W. Guise, Redditch. 

2196. Strap Fasteners, R. Derb re, Lon, ngton. 

= Harmoniums and AMERICAN “Onoame, 8. Bridge, Milton-next- 

ttingbourne. 

2201. Trouser ee E. Edmonds, Fleet-street, London.—A communi- 
cation from A. E. E. —— re.—8rd June, 1879. 

2207. CruciBLe Fonsacea, We a Apa High Holborn, London.—A 
communication from G. Fisc! 

2209. Preservinc Meat, &c., r “G. Sloper and E. A. pee Battersea. 

2222. Ovens and FuRNACEs, W.A A. Barlow, St. Paul’s-churchyard, London. 
—A communication from E. Tavernier, —4th June, 1879. 

2227. ExTractine Gases from MoLTeNn Mera.s, R. Aitken, Westminster. 
—5th June, 1879. 

2237, CovEeRINas or Casincs for Hor and Cotp Surraces, J. Bell, South- 


+h + hiilai 





wark, 
2243. DEPHOSPHORISING Meg Sree or Iron, &c., F. C. Glaser, Berlin.— 
A communication from F. Wiirtenberger. 
= gr Sreerine Enornes and Gear, J. H. Wilson, Liverpool.—éth 
une, . 
2254, VeLocipepes, W. Langshaw, een. 
2264, IerRopuctNG Exuavst Stream into Steam Borers, P. M. Justice, 
m , London,—A communication from E, M. 
Hugentobler, ‘i. H. Elliott, and B. C. Lauth.—7th June, 1879. 
2295. Propuctna LINOLEIN, from LinskED Or, &c., R. Pummerer, Linz, 
Austria.—10th June, 1879. 
2336. TrEaTING YARN with Liquips, J. 8. Alston, Glasgow, and R. G. 
= gomg y ae Clackmannan.—A communication from W. Reid.— 
Ww 


2342. Preparino Furze for Feepina Purposes, &c., W. McBride and J, 
Mackenzie, Cork.—13th June, 1879. 


= Paper, é&c., W. Law, Coustonholm Paper Mill, Renfrew.—14th June, 





3282. Rotary Enoines, &c., J. C. Mewburn, Fleet-street, London.—A 
communication from F. Pernot. 


3648. Extixoutsuixa Firng, N. 

3749. Pires Law ‘Pire Connections, J. Hartley, Crank.—18th September, 
1879. 

3839. Spricino Wire Rore, W. P. Healey, Louisiana, U.S. 

3843. ELECTRICAL SIGNALLING Apparatus, A. M. Clark, Chancery-lane, 


London.—A tion from W. Hadden.—24th September, 1879. 
3859. Vices, H. J. Haddan, Strand, Westminster.—A | ication 








upright frames, and cis their poles two circular Zoreiring coils are 
such coils being also woun Pea woek. Outside the latter coils 
oe two circular fixed coils wound on rings, the whole of these rings, 
whether ee or fixed, being wound with continuous coils. Two 
gun-metal conducting concentric rings on each revolving coil form the 
media for the passage of the current through the circular revolving cvils, 
each gun-metal ring being in contact with one end of the coil and 
ageiuet a wire brush collector. On the top of the machine is a termin 
board, to which the ends of each coil requiring change of electric connec- 
tions are led. The straight coils are arranged so that all their north poles 
act on one of the revolving rings, and all the south poles on the other. 
574. Breecu-Ltoapinc Fire Arms, J. and 1. Adsett.—Dated 13th 
February, 1879. 6d. 

Working on the outside of the lock plate is an indicator, in connection 
with the tumbler, to indicate when the gun is cocked. This is effected 
by a lifter, which as the gun is opened, lifts the cock or cocks and 
tumblers to full cock, at the same time actuating the indicator, thus 
showing when the gun is cocked, the cartridge forcing the striker ‘back, 
raising an indicator and showing that the gun is loaded. 

575. Apparatus FoR DaMPiInG AND ConDITIONING WOVEN Fasrics, &c., 
W. Mather.—Dated 13th February, 1879. 6d. 

This consists of a series of rollers and bars to guide the fabric to the 
damping roller, which is made by preference of metal with an engraved 
= point or other surface ; ; the ore roller revolves in a trough 

he water or other d iti fluid, and a doctor 
¢ ‘india- rubber or other suitable bend is applied to the damping roller 
to remove the excess of moisture. 


577. Bey as ror Raitway Trocks, J. F. Smith.—Dated 13th February, 





This consists of a broad metal plate pers a hole in its centre, so that 
the draw-bar may pass through and be ati ed to the plate. ‘At or near 
one end of the plate is fixed a hook, the outer end of Fohich is formed 
with an inclined or curved surface. To the other end of the plate is 
reve a projecting piece that has a noteh or deep oe at that 

the plate, and at or near the further end of this pro — and on 
oath side of it is ‘a support for the link. One end of this is placed 
in the indent, and to the other end of the link is fastened a ed, The 
— extremity of the chain is attached to a lever pivotted pe fur- 
nished with suitable bearings and handles. The hooks and links 
for coupling, while the levers and chains are used for ating 


578. Rai anp Tramways, C. Schiff.—Dated 13th February, 1879.—(4 com 
munication.) 6d. 

The rails are held fast by indentations made at intervals of from one to 
two metres in two lateral longitudinal flanges which run along the under- 
side of the rail, and which are made to clip the top flange of an iron 
a sleeper on both sides. A layer of hard as ited board 
is interposed between the rail and the longitudinal sleeper to decrease 
the noise of the traffic. 
579. Apparatus For InpicaTING THE Existence oF “ Fire Damp” IN 

Mixes, G. Kérner.—Dated 13th February, a 6d. 
is based upon the fact that blac! the quality of 








from T. G. Hall.—25th September, 1879. 


ns having an interest in opposing any one of such applications 
*. leave particulars in writing of their objections to such ap; a 
at the office of the Commissioners of Patents within twenty-one days after 
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64; 1919, 6d.; 2076,  6d.;' 2120,’ 6d.; 2410, 6d.; 2591, 6d.; 2668, 6d.; 2690, 
+ 2704, 4d.; 2708, 6d.; 2797, 6d.; ” 2863, 6d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-oflice, Southamp- 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


reas ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





243. Cnromotypocraruy or CoLour Printinc on Metats, M. J. H. A. 
Le Frangois, —Dated 21st January, 1879. 4d. 

Electro-plates of any design are produced in the ordinary way, and 
colours and varnishes of the usual kind are used in printing from them in 
the following manner : of oak are covered with strong leather and 
the electro-plate is screwed thereon, and from it are printed as many im- 
pressions as there are colours in These paper impressions are 
oiled and rendered transparent, when they are each placed on a board 
electro" — leather. - ng the 208 papers - a — — a 
electro-plate ntin e 8e| te colours to nD iy 
im mute regia is obt: so that each board ents 
a a distinet and separate colour hy its proper ye ning and from which by 
separate printings on the metal plate the complete design is obtained. 
840. Spapes anv Pickaxes CompinepD, G. H. Wildes.—Dated 28th 

January, 1879. 

The tools are separate and can be attached together to a handle by the 
same —— when required to be carried, or singly when required for 
work. dle has a metal neck or ferule on one end which is 
pierced ut rod places, and the tools have two cramp-like metal points also 
pierced in the i ta 8 part, and which enter into the neck or ferule 
and are secured by a bolt or wedge, also attached to the handle. 


429. ORNAMENTAL Printina, B. A. Wiinsch.—Dated 3rd February, 1879. 


This consists in passing between two surfaces of fabric, on which it is 
required to produce a design, a length of cotton or other lace-like textile 
fabric saturated with colouring or mordanting me a Dn eo being 
exerted on the fabrics by rollers, so as to produce two of the 
design at one operation. 


471. Macurnes ror Fo.pine, Epemve, anp Wiretnc Sueets or METAL, 








G. and W. Rhodes.—Dated 6th February, 1879.—( Void.) 
In order to enable the folding and wireing of the projecting ends of 
metal plates if they are wider than the machines, such machines are made 


th a foundation plate to receive the metal plates, which ge pom yp “ 
position by pressing plates actuated by eccentrics. In man, 
wires have the project from the folded part of the pny Which may 
exceed the width of the machine ; to allow for this excess openings are 
made in the front of the end plates of the machine, and on the outside of 
the end plates are fastened brackets with circular o penings, to receive 
discs cast on the ends of the folding plate, the circular openings and 
discs being made with front cut away to pass the plates in and the discs 
with openings to receive the plate. 

539. Lamps, C. F. A. Hinrichs.—Dated 11th February, 1879. 6d. 

This relates to student lamps in which an inverted fountain or oil 
holder is used, and the liqui gradually from the lower end as 
air enters the fountain in consequence of the oil in the lamp sinking 
below the end of the neck of the fountain. In place of the rounding 
valve a disc or flat valve and a float that closes the valve when the 
—_ lifting the valve and indicating 

tain being inverted as usual in fi'ling. 
The float is on a tubular stem, and slides upon the valve stem, and does 
not act to open the valve when the fountain is turned over for insertion 
into the reservoir to hold the fountain, The reservoir is of glass, and the 
fountain is formed to run round the lower end to catch any overflow in 
filling it, and the neck is tubular with a tubular thimble or valve covering 
it; openings being made through both the neck and thimble to allow 
the introduction of oil when the thimble is turned to make the holes 
coincide. A projection on the thimble enters a groove in the bottom of 
the reservoir so as to hold it while the fountain is turned to open the 


valve, or close it before the fountain can be withdrawn. 


» cur eemeamenmemed Macuines, J. Formby.—Dated 13th February, 1879. 
Six, ‘eight, or more straight coils are wound on surfaces of wood and 


arran, + hye a circle around and parallel to the axis of the machine, so 
that their poles are in the plane of a circle, These coils are supported in 





densing on its surface light soot hy arogen as marsh 
AH,, even n if only @ small : in the ¢ Ame 
In this intimate obeoor 
carburetted oxygen gas. 
OG. Foumne TaBLes, W. H. and 8, G. Vaughan.—Dated 14th February, 
This relates to the construction of folding tables, whereby the same 
whilst in use present a level and strong surface, and when not in use can 
be folded into a small, secure, and portable form. 
581. Giass Tank Furnaces, J. H. Lyon.—Dated 14th February, 1879. 4d. 
This consists essentially in placing the fire in the centre of the furnace, 
582. Macuines For CHECKING AMOUNTS OF MoNEY RECEIVED, Pain, &c., 
W. LP. Thom: — Dated 14th February, 1879.—(4A communication. s) ls. 
By this machine a receipt printed with the amount, date, and name 
of the firm is obtained at the same time that a a duplicate impression is 
made on a running tape, which remains in the machine for future 
examination. 


583. Wixpine Cocooss, &., R. F. Mackenzie.—Dated 14th February, 1879. 
—(A communication }—(Not proceeded with.) 2d. 

The apparatus consists of a wheel or flyer having a hollow spindle 
working ina fixed frame. The wheel or flyer has three grooves in its 
periphery, and the sides of the central groove project beyond the outer 
sides of the exterior grooves. In each of t the exterior grooves runs a cord 
or band. Each of these bands is connected with the motive power, and 
thus motion is imparted to the wheel. A curved knife or cutter is fixed 
by one end in the frame, and is arranged so that its blade is in the centre 
groove. There are notches, hooks, or catches in the edges or sides of the 
central groove. 

584. Looms, J. Hollingworth.—Dated 14th February, 1879. 6d. 

This consists, First, in the employment of two series of pattern surfaces 
mounted upon and turned by the same shaft ; Secondly, the combination 
and arrangement of parts for effecting a lateral or endwise movement of 
— surfaces; Thirdly, the employment of an elastic picking 





rt of thi 
2 eda oe efloste a combustion of the light 


585. Meratric Bepsreaps, &c., EF. » a geo and J. Hodgess.—Dated 14th 
ein oo 1879.—{Not proceeded with.) 2 
tes to the method of ee the bars of angle iron, of 
which the horizontal frame of the bedstead, cot, couch, or chair is com- 
posed, to the corner blocks carried by the pillows of the "said articles. 
586. L GenaeeEne, G. Barker.—Dated 14th = 1879.—(Not proceeded 


The outside supports are constructed by up cases or shells with 
the earthwork excavated out of the tank, or when nevessary with con- 
crete hal other cheap material for the purpose of adding stability to the 
structure. 


$a8. Lamps, J. Wakefeld and W. EB. Fisher.—Dated 14th February, 1879. 


Upon the wick tube or tubes is arranged a slider which can be moved 
up and down upon the tube by means 4 a lever. The lever has a fixed 
fulcrum, its inner end is forked and embraces a stud upon the side of the 
slide, or in lamps with two wicks the lever has a double fork at its inner 
end to work the two extinguishers. The slider has Aa pointed to it, 
one on either side, and the arrangement is such that when the slider is 
raised these lips, which then project above the top of the burner tube, 
close together and extinguish the flame. 
589. SwitcHEs AND CrossinGs OF Kal, anp Tramways, R. P. Williams. 
—Dated 14th February, 1879. 6d. 

This consists in moulding the tongue rails of switches and acute points 
of crossings by means of dies and pressure from lengths of rolled rail 
“ the same section as the rails with which the rail or tramway is to be 


. 


590. ee Orpnance, G. W. Rendel.— Dated 14th February, 1879. 6d. 
The gun by its trunnions upon a pair of arms capable of a 
ing in a eons plane, and the gun is also supported in rear of 
trunnions by an elevating screw. The arms at their lower ends rest w 
a base frame ; the base frame is supported in front upon a pivot, an at 
the back by rollers, upon which it can traverse around the pivot. The 
nut of the elevating screw is carried upon a table supported in front upon 
the arms and at the back by links jointed to the table and to the bed 
frame. arms are sustained by an hydraulic press or presses ; the 
ram is jointed to the arm, and the cylinder ~ res eery is similarly con- 
nected at its lower end with the hinder part of frame. 


502. Pxore.tine AND STEERING — J. L. pare and W. ¥. Fleming. 
—Dated 14th February, 1879. 

This consists generally in uneines and fitting or i the 
screw propelling blades (preferably two in number, but it might a 
or four), each on a central spindle or axis transverse or radial to o 
through their driving boss and main shaft and on opposite sides thereof. 


593. Continvous ae ror Raitway Trains, 7. G. Clayton.—Dated 
14th February, 1879. 

One part consists of aa linder hung vertically upon a top centre © 
upon compound trunnions | xed to the upper part of the carriage ret a 
with a piston to work inside it, the rod of which is connected direct to 
the lever upon the rocking shaft of the brake. A second consists of 
ap open-ended cylinder Pinced inside a large casing or chamber, which 
will surround and support the cylinder and at the same time form a lai 
space for a reserve of vacuum to be used when required for applying the 
brake. This large casing or vacuum chamber is carried by a trunnion on 
each side, which rest upon brackets bolted to the under frame of the 
carriage, thus allo this vacuum chamber and the cylinder in it to 
oscillate according to the radiation of the lever upon the rocking shaft. 
594. APPARATUS FOR THE MANUFACTURE OF HYDROGEN A ig EB. G. Brewer. 

— Dated 14th February, 1879.—(A communication.) 6d 

An air reservoir is provided where the compression ‘is obtained by 
means of an air pump ; at top of reservoir is fixed a pressure indicator. 
anda pipe for supplying with air a vessel containing ‘‘ chlorydic” acid ; 
to avoid any accident in case of breakage of this vessel it is enclosed in 
lead casing, and a stud which stops the orifice of the vessel is arranged so 
as to admit the air supply pipe as well as the acid supply pipe which 
feeds the receiver ; this latter is provided with a safety valve and a 
pressure gauge which may be used, if desired, when considered necessary, 
that is to say, on the receiver and those containing zine and zinc scrapings, 
reaction taking place the gases pass through pipes provided for the pur- 
pose and are brought to a washer, where after having passed through the 
whole washing liquid they leave through another pipe and are collected 
in a receiver, thence they pass through cleansing materials, and last they 


come into another receiver which serves as reservoir or ” gas-holder, to 
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which one or more pipes are provided in order to convey the gas to be 
consumed. 


595. Generatisc Compounp Inpucep CURRENTS FOR TELEPHONIC AND 
OTHER Purposss, R. H. Courtenay.—Dated 14th February, 1879.—{ Void.) 
24, 


In the cases of the receiving instruments, which can be of the usual or 
any form, one or more ent ets and coils, over which is placed 
a cylinder of soft iron, is or are fixed within a short distance of the 
permanent magnet and coil. Round this eylinder is coiled a quantity of 
compound wire insulated in the usual way, the wire being coiled on the 
cylinder forming the electro-magnet in a similar way to a secondary coil, 
that is from the opposite end of the first coil. A disc or plate of iron is 
placed over the compound magnets, or in lieu of a plate or simple arma- 
ture of iron, a resonant chamber of iron resting on and in addition to the 
plate, from which plate is attached a vibrating plate when the instru- 
ments are required for the transmission of musical sounds. 


596. Suarts or Routers FOR WASHING AND OTHER LIKE MacuIngEs, H. L. 
Hilson and J. Clegg.— Dated 14th February, 1879. 4d. 

The grooved rolls used in rolling the rod or round iron have one or 
more angular recesses formed therein, into which the iron during the 
rolling is pressed, forming a key (or keys) or projecting _~ along the 
shaft or axle, which, when such is driven intoa wood roller, imbeds 
itself firmly in the wood, and so prevents the wood slipping or turning 
around the axis. 

597. Creaninc THE Gauzes or Sarery Lamps, J Aspinall.—Dated lith 
February, 1879.—( Not with.) 2d. 

This consists chiefly in causing the yauze to revolve. A brush is held 
against the gauze, which rapidly cleans off the dirt and soot without 
injury to the gauze. 

509. Masuracrvure or Bricks, H. Johnson.—Dated 14th February, 1879. 


The bricks are first moulded in a brick machine in the usual manner, 
and as they are delivered from the mould they are passed on to a second 
mould, which is formed with ribbed surfaces at its ends, and is provided 
with a rising and falling bottom plate, which is also ribbed, and a ribbed 
pressing plate or plunger, which completes the mould. 

600. Wreets AND AXLEs, M. Doubleday and T. Humber.—Dated 14th 
February, 1879.— (Not proceeded with.) 2d. 

The bub of the wheel is made with a rack upon it. This rack has a 
double row of teeth, the teeth of one row being cut in the contrary direc- 
tion to those of the other. There is a friction plate with a tube in its 
centre, which slides along the axle and is separated from the rack by a 
cushion. The friction plate is pressed against the rack by a spring, and 
carries two bolts which are acted upon by an oscillating lever with two 
arms, one arm acting on each bolt respectively, one end of the lever being 
centred on a fulcrum, the other end being acted upon by a slot in the 
axle which the lever moves, thus allowing the lever and friction plate to 
which the fulcrum is fastened to move longitudinally along the axle. 
601. Kyrrrinc Macutve, F. H. F. Eagel.—Dated 14th February, 1879.—{A 

communication.)—(Not proceeded with.) 6d. 

This relates to the straight rib top or Cardigan frames with two rows 
of needles, for the manufacture of double web goods. 

602. Feepinc Steam Bowers, W. A. Barlow.—Dated 14th February, 1879. 
—{4 communication.)—{Not proceeded with.) 2d. 

An ordinary feeding pump is employed, and a pipe sucking up the 
water, and a discharge pipe injecting the water into the boiler. A water 
ga float lies on the liquid, and is arranged in such a way that when 
fhe boiler contains enough water a rod attached to the float opens a tap. 
A tube connects the base of the pump with the tap, and another tube 
from the tap connects same with the outside air. The tap being opened 
when there is sufficient water in the boiler, the pump will not be able 
to force water, but sucks air and returns same to the boiler by the 
tap. 

608. Travetitisc Trunks, Boxes, &c., S. Lloyd, jun.—Dated 15th 
February, 1879. 6d. 

This consists in securing the front of the lid of trunks or boxes made 
of sheet metal by means of links passing down through holes formed in 
the top of the moulding, and fastening the said links by suitable 
m ism within the moulding. 

604. Compinep Suirt anp Brace, A. Franck.—Dated 15th February, 
1879.—( Not proceeded with.) 2d. 

The shirt is provided with a band of calico or other equivalent ; in this 
band to the right and left are made one or two button-holes for the recep- 
tion of double-headed buttons or hooks. Round the waist of the trousers 
are similar holes for the accommodation of buttons or hooks. 

605. Rairoap Sri«es, J. 7. King.—Dated 15th February, 1879.—(A com- 
munication. )—{ Not proceeded with.) 2d. 

The spike is provided at the upper part of its shank with a flange or 
nose protuding in an inclination from said shank rearward and over the 
cross tie or sleeper, the said nose being placed considerably below the 
clamping head and at a proper distance between the upper side of the 
resting flange of the rail and the upper surface of the tie, so as to permit 
the nose to rest firmly on the tie or sleeper when the spike is driven 
home, whereby the nose, without adding to the weight of the spike, 
serves to counteract the side pressure of the 
606. Fise Jormwrs or Rartways, J. 7. King.—Dated 15th February, 1879. 

—(A communication.)—-{ Not with.) 2d. 

The rails may be of ordinary form, and the fish-plates made to fit them. 
To secure the whole together screwed bolts are passed through one fish- 
plate and the rail, and are screwed into the other fish-plate. These bolts 
are split at their leading ends, and when screwed home to their normal 
as position are splayed or opened so as to cause them to hold 
tightly. 

607. Lixinc Guns AND BREECH-LOADING APPARATUS FOR SaME W. 
Palliser.—Dated 15th February, 1879.—( Not proceeded —_ 2d. 

A hole is bored right h the gun and breech, which is uniformly 
cylindrical from the muzzle down the greater part of the length of the 
gun, and then abruptly becomes considerably less in bore, and continues 
so to and through the breech. A screw thread is cut in the part of 
smaller diameter. A lining tube is forged of coiled bar iron, or of iron 
plate rolled up and welded into a tube. 

608. Raltway AND OTHER WHEELS, G. D. Owen and R. Dyson.—Dated 15th 
February, 1879. 6d. 

Spokes are used preferably tapering in thickness from the centre of the 
width, with heads rolled or forged on as usual, and being bent into the 
required shape, a sufficient number are placed in 4 belt or ring, and by 

them in a furnace or fire the h of the spokes are heated toa 
welding heat. The nave is formed from one piece of plain iron, which is 
also heated to a welding heat, placed with the spokes in dies securely 
held her, and being operated on bya sufficient force, the piece of 
iron is driven into the space which forms the nave, and is welded to the 
ends of the spokes. 
609. Pumps, J. Broadfoot.— Dated 15th February, 1879. 6d. 

This consists in the construction of a pump in which two or more 
pistons fixed on one rod work in a barrel divided into compartments by 
discs or diaphragms. 

610. Warer Waste PrReveyter anp Distyrecror, H. L. Jones.—Dated 
15th February, 1879.—( Not proceeded with.) 4d. 

The ap tus ists of a ptacl posed of earthenware, metal, 
or some durable substance, and is divided into three distinct chambers, 
one of which constitutes the reservoir for the disinfecting fluid, whilst 
the others represent respectively the trappings and flushing compartments 
or reservoirs containing the water for these purposes. 

611. Ree.ixc orr Yarn From Bosstns, &c., EF. K. Dutton.—Dated 15th 
February, 1879.—{4 conmunication.) 6d. 

This consists in so mounting the lower end of the spindle in a hole or 
slot, in a rail or part, as that the spindle tends to incline from its 
a position and is retained in such position by the curl or yarn 
guide. 

612. Senems Banp Saw Frames, H. Aylesbury.—-Dated 15th February, 
1879. 


This ists in the combination of one frame of an endless band saw 
fixed in position, and one or more endless band saws adjustable in posi- 
tion as to cutting part thereof by means of distending pulleys or parts 
above and below the table, for cutting two or more like or different 
thicknesses at the same time without shifting the fence or for cutting 
one straight cutand one or more bevel cuts, and by which combination 
two or more band saws are driven by one strap. 

613. Permanent Way wits Loncrruprsat Iron Sieerers, C. Pieper.— 
Dated 15th February, 1879.—{A communicatwn.) 6d. 

A longitudinal iron sleeper is used with a rail having in section the form 
of an inverted U, the hollow on its underside forming a dovetail gruove 
upon its whole length.‘ The sleeper is I-shaped with broad flanges at the 
base, and its h has on one side a dovetail profile to fit the inside of 
one flange of the rail, while between the other side of the head, which is 
concave, and the other flange a space is left to receive one end of a 
clamping lever secured to the rail at its lower end by means of a hook 
bolt. The upper end of the clamping lever is on one side convex to 
a sleeper head, and on the other side bears against the flange of the 
rail. 








614. Locxrxe Device ror Screw Botts, &c., J. B. Colbran.—Dated 15th 
February, 1879.—(Not proceeded with.) 2d. 

This relates to « means whereby the nut may be readily screwed to the 
necessary — upon the bolt, and has readily removed therefrom when 
required, but will remain securely locked in the position in which it has 
been placed upon the bolt as long as required. 

615. Dress-noipers, &c., W. B. Robathan and 8. Cranmore.—Dated 15th 
February, 1879.—(Not proceeded with.) 2d. 
The body of the dress-holder is made of a closed case or box. In the 





case or box are two curved tubes opening at the edge of the case or box. 

The tubes constitute curved passages through which the cord of the 

dress-holder is passed. The ends of the cord os out at the upper part 

= —— and are connected to the waist of the person using the 
ress-holder. 


616. Preumatic Brake Apparatus, F. W. Bames.—Dated 15th February, 
1879. 1 


79. 1s. 

Two flanged dish-shaped iron shells are provided which clamp between 
their flanges a flexible diaphragm carrying a central plate, which serves 
to secure to the diaphragm a pendant central rod connected to the brake 
levers. Asa packing to this rod, a flexible conical sleeve or envelope is 
provided, which covers the opening in the shell for the rod, and is attached 
to the rod by an air-tight joint. h shell is provided with an exhaust 
pipe, and these pipes t witha pipe which leads to the 
Gahnusiee or ejector. The pipe of the upper shell is fitted with a clack 
valve, which on air being admitted to the exhaust pipe, will prevent its 

to the upper shell, leaving the air free to pass to the under side 
of the diaphragm and set the brake in action. 


617. Kyirrinc Macutnes, F. H. F. Engel.—Dated 15th February, 1879.— 


(A communication.) > 

This consists in the lifting of the different needles of both rows of 
needles of knitting machines, by means of locks of the carr! irectly 
after the formation of the corresponding meshes in combination with a 
separate thread quite apparatus, the guides of which are so arranged 
that the free ends of the same can be passed through the free space 
between the needles, while at the same time the guide are movable 
sideways. 

618. VentiLatinc Buriprnes, B. J. B. Mills.—Dated 15th February, 1879. 
—{A communication.) 6d. 

This consists of a system of pipes connected with apartments te be 
cleared of foul air, and communicating through a clapper valve, and a 
fiexible or jointed pipe with an exhousting and forcin, Toten consisting 
of a water b-ll, to which a vertical reciprocating motion is imparted by 
any suitable means, as, for example, a beam operated by a steam or 
water engine or other motor; 

619. Looms, G Brook, jun., and J. Sykes.—Dated 15th February, 1879. 8d. 

This relates, First, to a means of operating the shuttle boxes. To the 
lower part of the end frame of the leom is hinged a lever, one end of 
which is connected by a forked rod to the shuttle boxes, and the other 
end is connected by a rod to the ordinary shuttle box lever ; Secondly, 
to the employment of a toothed omnes and levers for communicating 
motion to the — apparatus ; Thirdly, to the employment of double 
ratchet wheels and catches for operating the pegging cylinder of jacquard 
apparatus in either direction. 

620. Sevr-actinc MULEs For Spinnina, W. Hunt and W. B. Hollingworth. 
— Dated 15th February, 1879. 4d. 

This consists in attaching a catch to the strap guide, which takes into 
a worm or scroll placed on the change shaft or backing-off shaft, so that 
when the straps are being transferred from one pulley to the other (after 
the twist has been put in the yarn), itis moved gradually by the worm or 
scroll, thus bringing the worki — of the machine to a gradual stand 
before reversing the direction of e carriage. 

621. Bicycues, &c., J. and T. Puntis.—Dated 15th February, 1879. 6d. 

This consists in the adaptation, use, and application of a fily-wheel, or 
weighted arms or rods serving as an equivalent for the fly-wheel, 
attached to the axle of velocipedes, so as to impart the principle of the 
fily-wheel thereto. 

623. Propuction or ORANGE AND SCARLET Dyes, J. Levinstein.—Dated 
15th February, 1879. 4d. 

One part of betanaphtol is heated with three parts of concentrated sul- 
phuric acid for half an hour at from 130 deg. to 150 deg. Cent. This acid 
mixture is — into about forty-eight parts of water, and slaked lime 
is added to it until the liquor has a slight alkaline reaction, when two 

rts of soda are added. The whole mass is boiled, allowed to settle, and 

tered as soon as the liquor is cold ; a solution of diazotoluol chloride is 
added so long as a precipitate is formed. This precipitate, which dyes 
an 0} colour, dry is filtered and powdered, and one part of the 
souan bs Ghenated hot with four parts of methylated spirit 60 per cent., or 
strong alcohol, and half a part of ammonia 10 per cent. 
624. Borroms ror Bens, &., J. T. King.—Dated 17th February, 1879.—(A 
communication.) 6d. 

To form a bottom, back, side, or other desired elastic surface, metal 
bands or springs, interwoven or interlaced, and secured at each end to a 
frame, and covered with suitable material, are combined with metal sup- 
a ——- pom | on carriers, and acting against the uncovered sur- 

laces of the metal bands or springs. The interlaced or interwoven metal 

bands or springs are curved at each end, and the curved portions are so 
connected to the frame as wd weer any undue bending strain coming 
on any one part of such metal bands or springs. 


625. Comprnc Woot anD OTHER Fisrovus Susstances, IW. Terry and J. 
Scott.— Dated 17th February, 1879. 6d. 

In machines where the circular comb is fed with detached tufts the 
large circular comb is made in two concentric rings, the inner one cut 
into segments, to which a rising and falling motion is imparted, and to 
receive the tufts whilst in an elevated position for the purpose of placing 
thei across the point of contact between the outer ring and another 
circular comb of smaller dimensions placed outside, the diverging of 
which combs the tuft, the ———— being drawn off in the usual 
manner. A porcupine or an endless t filled with teeth, for the purpose 
of lashing the projecting tufts, may be used in lieu of the small outer 
circular comb, the tufts being drawn off into a sliver by rollers. Instead 
of ent combs the tufts may be fed to an ordinary revolving comb, 
and the overhanging portions elevated and cupperted, until they reach 
o. tangent point of the two circles by means of lifting knives and 
plates. 

626. Wixpinc Tareap on Bossixs or Spoors, 7. Bash and H. Levy.— 
Dated 17th February, 1879. 6d. 

The First part relates to the apparatus for traversing the guide rail to 
and fro, soas to lay the thread evenly on to the bobbins from end to end. 
Instead of employing a right and left-hand threaded screw and two half 
nuts for this purpose, one screw isemployed. The Second part relates to 
the action of the thread guides. The thread guides are kept just out of 
contact with the bobbi or merely touching them lightly—during the 
greater part of the process of win . and they are allowed to bear with 
their whole weight on the same, merely towards the completion of the 
operation, say, for the last two layers of thread. 


627. Corrine, CoLLectING, AND DELIVERING FiREWwoop ror BunpLtInea, 
B. 8. Norcombe.—Dated 17th February, 1879.—{ Not proceeded with.) 4 

On a frame is a reciprocating block (working on parallel bars or slides), 
in which are fastened a number of knives or blades for the purpose of 
making longitudinal incisions in blocks of wood to be converted into fire- 
wood. A slicing or chisel blade reciprocates on parallel bars or slides, 
but moving at an angle to the incisive frame. 

628. Runyers anp Tor Notcues or Umpretas, A. Clarke.—Dated 17th 
February, 1879.—( Not proceeded with.) 2d. 

From a sheet of metal is cut a ring, the external diameter wf which is 
equal to the diameter of the notch to be made. The internal diameter is 
considerably less than the diameter of the runner tube or barrel. From 
the inner edge of the ring the barrel or runner tube is made by a series of 
rising and drawing through processes. 

629. Gas Burners, H. BE. N. Mason and J. Price.—Dated 17th February, 
1879.—(Not eeded with.) 2d. 

A thin m ic cap is made to fit closely over the burner and is capable 
of turning thereon. The cap is provided with a slit similar in size and 
shape to that of the burner. The cap surmounts a tube, which fits and 
turns freely upon the body of the burner. The gallery carrying the glass 
shade of the burner is connected to the tube. A pin on the body of the 
—— takes into a slot in the tube and limits its motion to an angle of 

eg. 
630. APPARATUS FOR OBTAINING AND APPLYING Motive Power, C. C. 
Tellier.— Dated 17th February, 1879.—(Complete.) 1s. 4d. 

This consists, First, in the employment of tubes for throwing off the 
burnt air at the middle of the “ Field” tubes ; Secondly, the employ- 
ment of points on the tubes for the purpose of increasing the conducta- 
bility in the boiler as well as in the condensers; Thirdly, the employ- 
ment of a water receiver separating the oil; Fourthly, the employment 
in the furnace chambers of a higher atmospheric pressure than that out- 
side; Fifthly, the direct employment of superheated steam in the 
cylinders ; Sixthly, the employment of soluble substances mixed with 

e water for retarding its e tion ; Seventhly, the utilisation of the 
caloric contained in the exhaust water steam for generating other vapours 
which may be utilised as motive power, and which in their turn may be 
used for generating other vapours in the same manner; Eighthly, the 
employment of currents of hot liquid for preventing condensation in the 
cylinders and for superheating the steam ; Ninthly, the employment of 
distributors instead of ordinary slide valves ; Tenthly, the employment 
~ a — in the pumps, such valves being formed of a large number 
of si > 


631. Scares, D. Vincent and D. Johnen.—Dated 17th February, 1879. 6d. 
The scale which is a lever balance a small and a large scale, the 
arc of the balance being divided into two parts, forming a long and short 
patios ; the former is divided into a number of pos yey each portion 
ig subdivided into five, and forms a qradeatel ie or counter ; the 
other is provided with a counterpoise for maintaining the equilibrium of 
the balance. 
632. LirHocRAPHIC AND LETTER-PRESS PRINTING MACHINERY, G. Newswm. 
The pvp 17th Februa: Ba 0 Sai t endl 
e grippers are a of endless bands, chains, or straps 
mounted upon pulleys,and to which a continuous or intermittent 

















transverse motion is imparted thereby. Another of 
employed which are used as tension Caeye to Lar’ 
ness to the endless bands, chains, or straps ; these tension pulleys are 
mounted in — ama bearings, so that the distance between them and 
the driving pulleys may be varied to suit the various sizes of the sheets. The 
grip rs are kept closed by means of springs, and in order to open them 
‘or the ing the in 


urpose of admitting and tak sheets off the cylind 
depositing them afterwards on the ey board at suitable culties, 
protecting parts, inclines, or paths are fixed, which act upon the grippers 


and open them. 
633. Vacuum Braxss, J. A. F. Aspinall.—Dated 17th February, 1879. 6d. 

This consists, First, of a valve for admitting air to the lower portion of 
the pele gp automatically as soon as the vacuum in the main pipe 
is im » and for admitting air at will by hand; Secondly, of 
reversing or directing appliances for automatically eegeeting the flow of 
air to the bottom and from the top of the brake ders, or from both 
top and bottom of same ; Thirdly, of valves for facilitating the release of 


e brake. 
634. Cuan Sieerers ror Raitways, W.G. Olpherts. —Dated 
February, 1879. 6d. = 
This consists, First, in the construction of a chair sleeper, consis! 


of a ribbed sleeper plate with one chair jaw cast thereon, and posed 

jaw which is movable between the ribs, and is set up so that the rail is 

clamped between the jaws; Secondly, in combination with the chair 

sleeper a cushion of wood or other somewhat elastic material placed 

between the ribs and jaws to form a bed for the rail. 

635. Macuivery ror Currina Mortises, J. Phillips.—Dated 17th Feb- 
ruary, 1879. 1s. 4d. 

This relates to a combined boring and morticing machine in which 
several tools are worked by and down by the same lever, and may be 
thrown in or out of work, and the position of the cut edge of the 
= ye Ha agony dismoun the tools. an 
mortice three are uw a tool, , or auger, to com- 
mence the hole; a chisel pany the mortice by means of a series of vertical 
blows while the work is moved intermittently along under the tool, and 
a core driver to drive out the débris from the hole. tools are ei 
arranged radially round a disc ones of being rotated on its axis to 
bring the tool uired into position, or they may be adapted to a flat 

te secured to the vertical plunger so as to be worked up and down 

erewith, in which case they are mounted side by side so that they may 
be turned up or down or drawn up or down as required. The boring too! 
in all cases must be provided with toothed gear, whereby it may be 
rotated when required to bore holes. 
ae ror Sewine Macuiyes, IW. C. Joyce.—Dated 17th February, 

This ists in the facture of sewing machine spools by turning 
them and their a out of wood or moulding them of some other 
similar cheap materia 


oot, low Burners, W. P. and C. B. Cherry.—Dated ith February, 
1879. 6d. 





In raising or lowering the wick in burners having one wick tube, a 
toothed wheel is employed rotating on an axis arranged at the side of 
the wick tube, one part of the toothed wheel projecting at the inside of 
the wick tube and the other part of the wheel projecting at the outside 
of the burner case. The wheel is turned by the thumb und finger, and 
raises or lowers the wick. 

638. re T. Brierley.—Dated lith February, 1879.—(Not proceeded 
with.) 2d. 

This jists of a bination of “ fly cages,” tappets, and levers, or 
mechanism for operating the same. 2 _ 2 
639. Movine anp Conrro.iiine Raitway Sionars, B, Burstow.—Dated 

17th February, 1879. 

This consists in apparatus for conn the signal with the rod or 
wire from the " 's lever, whereby the raising or lowering of the 
signal is accomplished while the rod or wire is passing through a portion 
(namely, the central part) of the whole distance through which it travels 
with each complete reversal of the signalman’s lever, so that any slight 
motion of the rod or wire, such as might be occasioned by of tem- 
perature, will not, when the signal is either ‘‘up” or ‘“‘down,” produce 
any motion of the signal, which remains locked unless such motion of 
the rod or wire exceeds the amount provided for. 

640. Bearinc Bars or THe Grates OF MARINE AND OTHER BOILERS, 
&c., C. Hill. —Dated 18th February, 1879. 6d. 





The bearing bars are arched upw: or raised in the centre, the fire- 
pene ate arranged parallel to each other on the upper edges of the bear- 
Z > 


641. Lamp SHapes anv Rercectors, J. Jef's.—Dated 18th February, 1879. 
—(Not proceeded with.) 2d. 

This consists in ougieying looking glass or tin or other metal that 
will stand a bright surface. The glass or metal is cut and fixed . 
dividing the chimney or globe or lamp into four or less parts, so t the 
glasses or metals fixed shall reflect one into the other, with shade or top 
plates either sloping down or straight out. 

642. Brusuzs, G., R., and B. Ashworth.—Dated 18th Februa 

The sage 7 Hoag hay mk Bem and —_ -— is wre ha 
separate le e . In order to insert the les, a nipper 
formed with a movable jaw advances and seizes the end of a bristle, and 
in retiring brings the central part into position to be acted upon by the 


, 1879. 6d. 


parts which bend it into a staple. A pricker forms two perforations in 
the hacking and guide close © back, such guide being formed 
with two bell-mouthed channels which guide the ends of the bristle 


exactly to the perforations. 
643. Reariyo anp Mowinc Macutnes, C. D. Abel.—Dated 18th February, 
1879.—(4 eet Void.) 2d. 
A vertical frame supports the road wheel on its outer side, and carries 
a bracket inside whose end is connected by a hinge joint to the cutter 
beam of the platform, so as to enable the latter to be turned up. The 
bracket is adjustable soas to regulate the height of the knife by 
means of a screw. 
644. Macyero-eLecrric on DyNamMo-ELectric Macuines, J. F. Wiles.— 
— Dated 18th February, 1879. 6d. 
This consists in mounting the armatures and magnets on different 
shafts —_ giving rotary motion to such shafts in contrary directions to 
other, 


645. Locks, W. B. Cotee + 18th February, 1879.—(A communication.) 


Not proceeded with. q 

The lock plate has the usual edge flange post and holes for the securing 
screws ; lugs are formed ory the lock plate as guides for the 
latch. The latter is provided with the usual bevelled end and spring ; 
a gravity catch is pivotted to a lug upon the latch, and normally rests 
upon a pin, in which position its lip is adapted to engage ie ie 
as gs ona post forming part of the lock plate when latter is 
ro lo : 

646. Horsesnoes, J. B. Howell.—Dated 18th February,,1879.—{Not pro- 
ceeded with.) 2d. 

This consists in making the shoes of leather, by preference that of the 
sea horse (or walrus) and the hippopotamus, such leather being com: 
by h ing or other suitable means both before and after the shoe is 
formed. 

647. Apparatus For Feeptno Pouttry, W. R. Lake.—Dated 18th Febru- 
ary, 1879.—(A communication.}—{Not proceeded with.) 2d. 

A cylinder contains the food in a liquid state to be afterwards intro- 
duced into the bird’s stomach th ‘h a tube which is at the lower part of 
the cylinder. The tube is provided with a cock, which is opera‘ by a 
chain attached to a pedal. 








648. Apparatus To INDICATE THE PresENct OF Fire-pamp, &c., F. H. W. 
iggi ted 18th February, 1879.—( Not ith. 

A piece of platinum is maintained in a heated state by a current of 
electricity, and is arranged so that when additionally heated by the con- 
tact with combustible gases a signal is operated. 

649. SeLF-cockinc Guns, B, Tolley.—Dated 18th February, 1879.—(Not 


Fy en | 2d. 

Ahole is drilled horizon through the action and is carried from 
the back of the standing through the whole length of the body to 
the knuckle on which the fore end works. In the aperture is a piston 
surrounded by a spring, and to the rear end of which is jointed a bar pro- 
vided with a striker and having a notch with which the sear en » A 
rod is placed beneath the action strap across the back of the false ’ 
and carries two cams, one in front of each of the bars carrying the striker, 
and serving to bolt the hammer. 


650. Suirs’ Steerino Bertus, &., W. R. Lake.—Dated 18th February, 
1879.—{A communication.) 6d. 

The berth is suspended from a frame to which is pivotted a cross piece, 
the transverse a oy of which is pivotted within a hanger in a line at 
right angles to that in which the longitudinal portion is pivotted to the 
swinging frame. A double swivel joint is applied to the underside 
of the frame of the berth which supports the bed bottom for conn 
it with cross beams or other stationary part of the casing. A 
spiral spring is arranged so as to yield when the berth vibrates, either on 
its longitudinal or transverse axis, and return it to its normal position 
when not occupied. 

651. Reovutatine Surriy or Steam To Enoines AND Freep WATER TO 
Borers, F. W. Durham.— Dated 18th pent; 1879. 6d. 3 

This relates to improvements on patent No. 2128, of the year 1876, and 

consists in causing the casing to revolve round the vanes, and in connec- 


ting its axle to the dle driven by the engine differential or 
sun-and-planet w , and the intermediate wheels that transmit the 
motion the casing 


rom the wheel driven by the engine to that on 
spindle are connected to the valve that the supply 
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and also to a 8 
pnw to that in w 
move them. 
652. Marine Evaine TeLecraraic INDICATING APPARATUS, J. Shaw.— 
‘Dated 18th February, 1879. 6d. 


which tends to move them in the con- 
e wheel of the driving spindle tends to 


engineer execu 
te ty causes the transmission of a signal to a dial, so as to indicate what 
has been done. 
653. APPARATUS FOR ~~ R. Barlow.—Dated 18th February, 1879.— 
roceeded with. . 

a ieee of gold leaf is applied to the block carrying the device to be 
printed, and fhe fabric to receive the impression is coated with a compo- 
sition (which when heated becomes adhesive), and is raised by cams so as 
to bear against the block. 
655. Pruwmer Brooks, B. Hewitt.—Dated 18th February, 1879. 6d. 

This consists in the truction of plummer blocks and other bearings 
with tinea Saseeee ers eTee at lower inclined and 





, against which bear wed ped adjusting pieces, between 

— or bearings for su: the shafting are placed, the adjust- 
ing pieces being provided or with screw extension, upon wi 
nuts are , and by means of which the position of the brasses and of 
the is shifted and determined as requi: the brass and adjust- 


being also slightly hollowed out on 

contour, so as to have a desirable freed 

656. Horsesnoes, J. Moseley.—Dated 18th February, 1879.—(Not proceeded 
i 2d. 


The front of the shoe is made with a dovetailed grovve to receive a 

movable toe-piece of steel, which is secured therein by a combined wedge 

and clip. 

657. EvecrricaL APPARATUS FOR SIONAL AXD SwitcH INDICATORS, 
. J. H. Ryder and W. H. Blliott.—Dated 18th February, 1879. 6d. 

The working of the signal or points is arranged so as to make or break 
contact with an electric circuit, and cause a pointer to move over & dial 
in the signal-box, and thus enable the signalman to see at once the 
position of signals or points which are out of their sight. 

660. Bicycies, W. Prestwich.—Dated 19th February, 1879.—(Not proceeded 
with.) 2d. 

In pe to prevent the vibration of the saddle springs are inserted 
between the lower end of the back bone and the binder axle. 

661. Macuivery ror Catcutatine, FE. EB. Sonnet and P. Boissier.— Dated 
19th February, 1879.—(Not proceeded with.) 2d. 

A number of rows of levers, each row in the shape of a fan and marked 
from 1 to 9, are caused to rotate on their axis and impart motion to a 
wheel, gearing with two other wheels on dials one to show the number 
added on and the other to make the necessary addition. 

662. Pouteys, G. W. von Nawrocki.—Dated 19th February, 1879.—(A com- 
munication. )—{ Not proceeded with.) 2d. 

Two discs are drilled with holes through which bolts may be passed at 
omy point, so as to regulate the diameter of the bearing surface of the 
pulley. 

663. Treatinc Learuer, J. Boocock.—Dated 19th February, 1879.—(Not 
proceeded with.) 2d. 

In the ‘‘ mill” or ‘drum ” stuffing, the ordinary drum is fitted with a 
jacketted receiver for dubbing, the jacket being filled with steam to keep 
the dubbing in a liquid state, and openings being formed for the exit of 
the dubbing which is governed by a stop valve actuated bya tappit at 
different points of the revolution of the receiver. 

664. Foop ror Horses, &., E. Wylam.—Dated 19th February, 1879. 2d. 

Biscuits are formed of finely ground fibrine, that is dried meat, such as 
used for Spratt’s dog cakes, mixed with date meal or the fruit of the date 
palm ground up with flour, and a mixture of bean meal, ground maize, 

ood middlings, ground oats, linseed meal, pea meal, ground malt and 
ocust beans. 

666. CapsuLes ror Borries, &c., C. Cheswright.—Dated 19th February, 
1879. 6d. 


adjoining faces toa 





The capsule is at the upper part in the form of a truncated cone fluted 
in any direction, the upper end being flat to receive the trade mark, 


667. Manuracture or Paper, J. Lowe and E. Taylor.—Dated 19th 
February, 1879. 6d. 

The pulp is conveyed from the vat on to the wire cloth, and the edges 
of the paper are first formed with the Deckle strap until the pulp passing 
with the cloth arrives at the first suction box, in front of which, at 
each side of the machine, a jet of air or gas is projected in an upward 
slanting direction from beneath the cloth against the fibrous and ragged 
edges of the paper, which will thus be caused to curl over into the body 
of the paper, thereby forming stronger and more uniform edges. 

671. Wincues orn orHER Hoistinc Macuines, 7. Archer, jun.--Dated 19th 
February, 1879. 5 | 

The driving axle carries an excentric actuating a cog wheel gearing into 
teeth formed in the interior of a casting mounted loosely upon the driving 
axle. On the back or on that face of the cog wheel which does not enter 
the casting, and near the a are two projections the centre lines of 
which pass directly through the axis of the driving shaft and through the 
opposite projection ; these projections work in slots cut in the face of a 
circular disc loosely mounted on the shaft. At the back of the dise are 
similar projections, whose centre lines are at right angles to the former, 
and which also work in slots cut in the vertical face of a standard carrying 
the driving shaft. The casting may be formed into a forked or friction 
clutch or may constitute the driving pinion of a machine from whence 
motion may be derived. 








Moor-row AND Workrineton Rattway.—The railway ex- 
tending from Moor-row to Workington was opened for pas- 
senger traffic last week. It connects, by a line twelve 
miles in length, the Whitehaven, Cleator, and Egremont Rail- 
way, at Cleator, with the London and North-Western Rail- 
way at Siddick. It has been constructed principally with a view 
of affording greater facilities for the conveyance of minerals from 
the Cleator district to the various ports north of Whitehaven, 
and will no doubt prove of the utmost benefit to Workington, 
which will, on a reaction in the iron trade, ually constitute 
itself the centre of the iron and coal district of Cumberland, 
while, on -the other hand, it shadows forth a Fowy future 
for the iron trade in connection with the port of Whitehaven. 
The line is double throughout and there are five stations — 
Cleator Moor, Moresby, Workington, High Harrington, and 
Distington. At Distington there is a double junction with the 
London and North-Western Company, and the other junctions 
with mineral lines are at Moresby, Rowrah, and Moss Bay. The 
traffic will be worked - the Furness Sabo Stempeny off their 
own system up to Workington station. e work has been 
admirably executed by the contractors, Messrs. Ward and Laid- 
law, and Messrs. Scott, of Harrington, who had the masonry 
work, There are no tunnels on the line, nor are there any level 
crossings. 

A Searcn ror Coat.—For years past important sinking opera- 
tions have been carried on at Ashton Moss, which, if successful, 
will prove the existence of valuable seams of coal under a much 
larger area in the Manchester district than has hitherto been 
supposed. The sinking, which was commenced in 1875 with the 
object of reaching the Roger and big mine series, which are 
worked by the Dunkirk Coal Company and —— not very far 
distant, has recently been temporarily suspended after having 
been carried to a depth of about 700 yards, as it seems that the 
dip of the measures jterten Bi the other collieries and the site of 
the new winning is much quicker than had been anticipated, and 
that therefore the seams will lie at a greater depth than it had 
been supposed they would be found. ith the view of accurately 
determining the position of the measures sought for, boring 
operations have recently been commenced; these have been 
carried toa depth of about 100 yards below the sinking, andalthough 
the sought for measures have not yet been comk it is believed 
that the immediately overlying strata has n reached. The 
completion of these operations will be a matter of considerable 
interest to mining engineers, as hitherto it has been Ene that 
the measures in the above district have been cut off a fault 
which has so changed their character that either they will only be 
found at such a depth as to be unworkable, or that they will be 
so thinned off as to be valueless. The continuity of the strata, 
however, seems to have been pretty well established, but the 
sinking, so far as it has proceeded, has proved beyond question 
that the upper series of mines are much thinner on the eastern 
side of Manchester than in the Manchester district and on its 
western boundary, the well-known Worsley seam being represented 
by a seam of coal win 24in. in thickness. The sinking opera- 
tions have been carried on under the supervision of Mr. ohn 

son, mining engineer, Manchester. 





THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE opening st the fourth quarter reminds one that the third 

a of 1879 has been memorable as giving evidence at its 

of the lifting of the dark cloud of de which for so 
long a period has overhung the iron trade of South Staffordshire, 
in sym) y with other iron-producing centres. Early in August 
things to improve —_ and oh. improvement has con- 


ued. 

United States and Canada, consequent in much part of the 
inability of the Transatlantic ironmasters to fill orders with 
sufficient promptit is the chief cause of the improvement. 
The rise in the price of spelter, resulting from the operations of 
a continental syndicate, su the second but more ques- 
tionable reason for amendment. While South Staffordshire has 
not had any share in the American contracts for steel rails, she 
has received orders thence for light iron, such as hoops, strips, 
sheets, bars, &c. 

The galvanised sheet workers, because of the higher price of 
spelter, have in the quarter advanced their quotations, and this 
has caused orders which were being withheld to be given out. A 
rise of from 20s. to 25s. and 30s. had up to the close of last week 
been secured by makers. The Australian demand, which is a 
matter of great importance to the galvanised sheet makers, is a 
little better than it was, and the advance has been secured out 
there in some instances, but upon the whole the Australian busi- 
ness is still far from satisfactory. Nevertheless, Messrs. T. W. 
and J. Walker, of Wolverhampton and London, have this week 
advanced their galvanised sheets. Lately this firm put up their 
prices £1 per ton. On Tuesday they declared a further rise to 
the same extent, ing 24-gauge £15 per ton in Liverpool. On 
the day this advance was declared there were a few firms who 
were quoting £15 in London, yet had not too many orders 
forward. Other firms, on the contrary, would not take that 
figure, nor would they book more than small lots at the price 
which would satisfy them for the present. Those finished iron 
makers have been most busy during the quarter who supply these 
galvanisers. An advance of from 2s, 6d. to 5s. per ton has been 
obtained by the majority, and a few have been getting a 10s. rise. 

Boiler plates have slightly improved in demand upon the 
quarter, and prices are rising, though makers are still far from 
busy. The orders for best bars have not been numerous, still 
the latter half of the quarter has been a time of a little more 
activity at mills of the marked iron houses. Common bars have 
sold much more readily, but medium bars only tamely, though in 
~ totals than in the latter part of the previous quarter. 

hroughout the quarter the prices upon which business in high 
class finished iron has been based have been £7 10s. for marked 
bars, and £8 2s, 6d. for the bars of the Earl of Dudley’s make. 
These prices have ruled for twelve months. Unmarked common 
iron is stronger upon the quarter, and as the new quarter opens, 
it may be quoted at, for bars from £6 to £6 5s.. and for sheets— 
singles—at from £7 10s, to £8. 
eets used for deep ng | have recently been in great 
request, for, an American demand is now experienced. Of this 
the effect has been that the supply is much within the require- 
ments. A recent shipment to American was at a rise of 10s., 
~— was intimated that the next lot must be at a further rise 
of £1. 

All the tin-plate firms are oppressively full of work. They 
cannot at present accept additions to the orders in hand. Plates 
are worth 2s. a box more than at the close of last week, and the 
rise is being demanded by a few makers. The American demand 
was never greater; and the Pe rage business is scarcely less 
cheering. Most of the Staffordshire and Worcestershire quota- 
tions keep 2s. a head of the South Wales. The ‘‘Stour” brand 
of 1.C. coke is quoted 19s. per box. 

Pig iron has had a greatly improved sale in the three months. 
Some large sales have been made by local smelters, and prices are 
firmer all round. The improvement is vastly more manifest as to 
raw than finished iron. Stocks at the furnaces have diminished, 
end makers have mostly refused to book far forward, although 
buyers have been of late anxious to book forward contracts. 
£3 5s. for hot blast all-mine pig and £4 5s. for cold blast sorts 
are the current quotations. hese figures were fixed at the 

uarterly meetings which opened the year. Hematites are con- 
siderably advanced. Common native cinder iron is about 
£2 2s. 6d. to £2 7s. 6d. as a maximum. 

This was the condition of things when eee 
—the current series of quarterly meetings began in Wolverhamp- 
ton, and began under circumstances of more hopefulness than 
bas marked the industry for over half a dozen years. The very 
low prices current during the early part of the last quarter 
had ceased, and consumers were expecting, and were not unpre- 
pared, to give more money than at the previous meeting for 
nearly every commodity they required. In actual sales, however, 
the prices were pretty much those we have quoted as 
closing the quarter; for neither in leading local pigs, 
such as the Lilleshall brand; nor in marked bar, whether 
B.B.H., for example, or Round Oak, was there any declared 
alteration. But the common and the medium qualities of both 
raw and rolled iron held firmly to the advances which in the last 
few weeks they have , and best South Wales and also 
hematite iron were again up on the week, egar iron being 
quoted at £3 12s. 6d. and Barrow hematite at £310s. The rates 
could not, however, get into the currency of actual business; 
much less could such a figure as £3 for Northampton iron. Yet the 
Glendon Iron pray: ng 8 who had a few days ago circulated a rise 
to £2 15s., had on the morning of the meeting issued a further cir- 
cular announcing the present price to be £3. Hardly more than 
a fortnight previously this brand was bought at £2. The firm 
having sold well forward, are es 8, eee to sell any more iron 
for the present ; and so the market interprets the circulars. In 
both pig and finished iron there was much more business done 
than at the corresponding meeting three months back ; but sellers 
and buyers alike held themselves well in reserve for any even- 
tualities on the morrow or later on in the month. 

Coal on Wednesday was not to be got in other than small lots; 
and the market received with evident discomfort an intimation 
from the leading house in the coal trade that prices will be put up 
on the 1st of next month. ‘ 

The Birmingham quarterly meeting this afternoon was very 
numerously attended. There was proportionate excitement and 
more business was done, yet the total was not so great as in average 
times. Best Staffordshire pigs and marked finished iron were 
unaltered, but hematites were up 5s. on the day and 20s. on the 
quarter. Medium pigs were up 12s. 6d., unbranded iron 20s., 
and wire rods 10s. on the quarter. Coal was rising. 

Not only are hoops for cotton baling purposes, and strips out of 
which to manufacture cotton ties or buckles, being rolled in this dis- 
trict for consumption in the United States, but the cotton ties likewise 
are being manufactured. A plant of half adozen cutting machines 
is in full a sey at Wolverhampton, which is understood to be 
the only place in the kingdom where the goods are being manu- 
factured. There some twenty-five tons a week are being turned 
out to the order of the Cotton Supply Association of Liverpool. 
Goods are sent away from the Brn by boat to that neighbour- 
hood. The work is being executed at a low price, but it leaves a 
profit, for the machines are served by girls. Every ton of ties 
means the use also of fifteen tons of hoops. 

The Wolverhampton Corporation are seeking tenders for a 
wrought iron fence about a mile in length, together with six 
wrought iron entrance gates, in connection with the establish- 
ment of a public park. 

Experiments with the telephone in this district are being con- 
tinued, and it is proposed to establish a company here under the 


title of the Midland Telephone Exchange Company, Limited, 
with Mr. Geo. H. Chubb, of London, as one of the directors. It 
is intended to commence with centres both in Birmingbam and 
Teerecemngee, a@ communication line being laid between the 

wo pl 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

_ THERE was some excitement at the Manchester weekly meet- 
ing on Tuesday, consequent upon the reports from Glasgow of 
the sudden downward movement in Scotch iron, and as this has 
continued, a i uncertainty has been induced, which has 
caused those who have entertained the belief that the extreme 
advance in prices could not be maintained to show less anxiety to 
buy, whilst others are holding back until after the quarterly 
eee ee g = = however, aren been an active 
inquiry ‘or export an + tamer with bu anxious to 
place orders for forward delivery, and although ochead local 
requirements are still only small, a tolerably good business has 
been done. One peculiar feature in connection with the t 
state of the market I may mention, and it will serve to i te 
what to some extent is the feeling in this district. Consumers in 
some cases have bought iron before the advance, and having 
no t uir ts for it, are taking advantage of the 
market to re-sel at a profit, believing that when they are in 
actual want of iron they will be able to obtain it at lower figures 
than those now ruling, and I understand that a considerable 
quantity has recently changed hands in this manner. 

AsI have stated in previous i ee Lancashire makers of pig 
iron have already sold the whole of their production for this year, 
and they are now making heavy deliveries out of stocks, which 





have been considerably reduced within the last week or two. 


This has caused local producers to be chary sellers, and not only 
have list rates been advanced about 2s. 6d. per ton during the 
week, foundry qualities delivered into Manchester being now 
quoted at about 50s. per ton less 24 per cent., but it is only 
small parcels as a rule that makers are willing to sell at present 
prices, 

Outside brands of iron have been coming less freely into this 
market, some of the makers being so well sold that they have not 
been quoting at all, whilst those who have iron to offer have been 
asking a considerable advance upon late rates, several brands 
having gone up to a figure which is absolutely prohibitive so far 
as consumers are concerned. Middlesbrough iron there has 
been very little offering, and for foundry numbers delivered equal 
to Manchester, as much as 57s. 4d. to 58s. 4d. per ton net cash 
has been asked. Fair sales of Lincolnshire and Derbyshire iron 
have been made, but for these the quoted prices have gone up as 
high as 51s. to 52s. per ton less 24 for No. 3 foundry delivered into 
the Manchester district. 

In the manufactured iron trade there has also been a decided 
upward movement in values, and advances of 7s. 6d. to 10s. per 
ton upon late rates have been obtained for local bars which, for 
delivery into the Manchester district, are quoted at about £6 to 
£6 5s. per ton, whilst some makers who have been selling at these 
figures are now only quoting subject to quarter-day prices, 
when advances of from 10s. to 20s. per ton upon late rates are 
spoken of, 

Generally the forges in this district are getting well supplied 
with orders, and in some branches of the engineering trade there is 
rather more activity, but founders, as a rule, are still only slack, 
and it cannot be said that the position of machinists is any better, 
indeed some of the large houses are now completing their foreign 
orders with only very poor prospects of new work coming in. 

In the coal trade the demand for house fire classes of fuel 
continues to improve, and prices are firmer, the advance announced 
by one Manchester firm last week being now followed: by other 
large colliery concerns in the district, who, as a rule, are return- 
ing to the prices ruling previous to the last reduction. In other 
classes of fuel, however, the market continues very dull, and 
prices show no improvement. Common coal for ironmaking 
purposes still meets with a poor demand, and engine fuel is a 
drug, owing to the large amount of machinery now lying idle in 
the district. The quoted prices at the pit-mouth are about as 
under :—Best coal, 8s. to 8s. 6d.; seconds, 6s. to 7s.; commen 
coal, 4s. 6d. to 5s. 3d.; burgy, 3s. 6d. to 4s. 3d.; and good slack, 
2s. 6d. to 3s. 3d. per ton. 

The monthly meeting of the South Lancashire Coalowners’ 
Association was held at Manchester, on Tuesday, the president, 
Mr. Johnson, in the chair, but no business of importance was 
brought forward. 

The iron and steel trades of North Lancashire and Cumberland 
are in a much more satisfactory position than for a very long 
time _ and I am daily receiving assurances that what two 
months ago gave evidence of a temporary revival in demand is 
now showing unmistakeable indications of something like per- 
manency. akers are very busy; they have sold forward 
largely, and during the past few weeks they have not been able 
to sell much iron or steel for early delivery. As a consequence 
prices have gone up all round, and all qualities of hematite pig 
iron are worth in the market fully 10s. per ton more than two 
months ago. Furnaces, which were idle for a few years, 
have been re-lighted, and stocks, largely held at many works, 
have dwindled down to a considerable extent. An unusually 
large tonnage of pig iron is being shipped to America, as well as 
many cargoes of rails for Cunatinas and United States railways. 
The docks st Barrow were never so briskly emplo as at 
present. The shipbuilders, though not in receipt of any new 
contracts, are more briskly employed. Iron ore has a better sale 
at improved prices. The coal trade is in a better position so far as 
—— goes, but prices have not moved from the rates ruling in 

ugust. 

An attempt is being made by the miners of Cumberland to 
secure an advance in wages in consequence of the improvement in 
the prices obtained by their employers. 

The works and effects of the Whitehaven Shipbuilding 
Company, which is in liquidation, were last week brought 
— the hammer, but as the bidding was poor no sale was 
made. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Owrne to the American demand the iron markets continue in 
a buoyant condition. Hematite pig iron has rapidly advanced 
from 52s. to 72s. perton. Staffordshire, Cleveland, and other pig 
iron is also making more money. Northampton and Derbychire 
pig has risen 10s. a ton. The rise in hematite is caused simply by 
the demand being in excess of the supply, and it is not at all 
improbable that further advances will take place. A good deal 
of the advance is, no doubt, traceable to speculation. Affairs 
have been so flat for a long time that stockbrokers and others 
have been fairly excited by the recent turn in the raw iron trade, 
and they have tried to stir the stagnant exchanges by encouraging 
speculation, which has taken _— to a considerable extent in 
many local concerns in coal and iron. 


A glance at the share list of the Sheffield Stock Exchange 
shows that there must have been much speculation to induce the 
rapid rise in stocks which were certainly not in favour, though 
several of them are undeniably good. Sheepbridge Coal and Iron, 
£75 paid, on Sept. 24th stood at 50 dis.; to-day, Oct. 9th, they 
are 28 dis.—an improvement of £22; Staveley Coal and Tron, 
£60 paid, stood at 61 on Sept. 24th; they are now at 70}—9 
better; William Jessop and Sons, steel, £20 paid, were at 12 
dis. on Sept. 24th ; they are now at 7 dis.; Charles Cammell an 
Co., steel and iron, were at 174 dis.; they are now at 10} dis.; 





John Brown and Co., steel and iron, have improved from 344 dis. 
to 25 dis.; Parkgate Iron Company from 28 dis. to 19 dis.; and 








282 


THE ENGINEER. 





Oct. 10, 1879, 








other companies might be similarly noticed. Of course some of 
these must be put down to revived trade. . 

I hear of large orders having been placed with local houses for 

upwards of 30,000 tons of steel rails to be shipped through Liver- 

1 to the United States, India, &c., and also of a large lot 
being sent to Hull from the Dronfield Steel Works, for Russia. 
Iam credibly informed that there is a very extensive demand 
from many other quarters of the globe for steel rails, so that it is 
likely there will be a rapid revival in this department ere long. 
Quotations for rails have advanced, but not quite in proportion 
to the increase in hematites. New contracts, of course, are 
booked at better rates. 

Messrs. T. Vickers and Co., River Don Works, Sheffield, have 
been fortunate enough to secure the contract for the steel chains 
for the bridge over the Frith of Forth, promoted by the Frith of 
Forth Bridge Company. The total weight of these chains will 
be somewhere about 10,000 tons, and the contract price amounts 
to £210,000. It is expected that the work of manufacturing will be 
commmenced next year. Messrs. Arrol and Co., of Glasgow, have 

m successful in tendering for the structural work in connection 
with the bridge, their contract amounting to£870,000. The contracts 
accepted for the undertaking amount to the entire capital of the 
company—£1,116,000—minus £134,000 set aside as guaranteed 
shares by the North British Railway Company under the Fife 
Railway Act of 1876. : 

Sir Edmund Beckett has been making a speech on foreign com- 
petition, in which he states that French and American knives are 
successfully competing in Sheffield against goods of local manu- 
facture. Sir Edmund is misinformed. French cutlers cannot make 
knives fit to compete in Sheffield. A few cooks’ knives—which 
French cooks will persist in having—may be seen, but with that 
exception no such thing as a French knife is known in the local 
market. If Sir Edmund had said “scissors ” he would have been 
within the mark. German and American scissors, in the cheaper 
varieties, are being imported in large numbers, and they bear the 
marks of Sheffield houses. A very large number of orders have been 
lost to Sheffield firms through these foreign scissors, which have 
largely supplanted the local productions. Merchantsand manufac- 
turers frequently send their orders abroad. The trade is thus 
kept in the town, but the artisans lose the benefit of it. Stupid 

erence to old styles and old methods of producing are the 
causes of this state of things. , - E 

Several good orders have been received during the last eight 
days by the leading cutlery houses, not only on home account 
but also for America and the Continent. The principal house in 
the American trade has orders for all the cutlery they can make 
for the American market, and are taking on fresh hands. As a 
rule, however, the smaller firms are only partially employed, and 
workmen's earnings are very scanty. 

Edge tools are again in lighter demand, and saws and files are 
also more languid than of late. In the silver houses orders are 
said to be very light for the season, except in the case of one or 
two firms, whose Christmas orders are coming in very freely. 
The metropolitan shopkeepers usually fill up their stocks towards 
Christmas, and some Necided change for the better, both in cutlery 
and silver om. is expected almost immediately. ’ 

Boiler plates are quoted at £12 10s. to £13 10s.; ship plates, 
£10 10s. to £11 10s.; Bessemer, common ingots, £6 5s. to £6 10s.; 
Bessemer, marked, £8 5s. to £9; Bessemer rods for wire, £14. 
An advance of 5 per cent. is asked on manufactured irons for 
new orders. This slight advance does rot look as if there was 
much faith in the permanency of the improvement in the raw 
iron trade. A marked change of trade, followed by an appre- 
ciable rise all round, would be more gratifying and promising 
than a simple rise in the raw material. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A very restless feeling prevails in Cleveland with regard to the 
continuance of the present advance in the prices of pig iron. 
Since my last letter, when I stated that prices had reached 
42s. 6d. for No. 3, a more rapid advance took place than ever 
happened before, even in the days of continuous brisk trade. 
On Friday last prices had gone up to 46s., and upon the publica- 
tion last haar of the return of the Cleveland Ironmasters’ 
Association, which showed a large decrease of stocks and increase 
of shipments, the advance continued. The firmness was 
vn ithee sete by the steady upward movement of the Scotch 
market, and when on Monday last Scotch prices reached 68s. 9d., 
Cleveland makers would quote no lower than 50s. for No. 3. On 
Tuesday there came a fall down to 63s. in the Scotch market, and 
that day being the quarterly meeting of the North of England 
iron trade, when there were large inquiries for Cleveland iron, 
prices were curiously affected. On the opening of the market 
some small parcels actually changed hands at 5ls., and a 
fair amount of business was done at 503. Upon the announce- 
ment of the fall at Glasgow, prices receded to 49s., and again to 
48s. The tch market improving, however, firmness was 
manifested immediately in the attitude of Cleveland holders of 
iron, and the prevailing price at the close of the market was 49s. 
On Wednesday a considerable fall at Glasgow exercised a curious 
sympathetic influence over business in Cleveland, and though 
very few sales were effected, quotations for No. 3 fell to 46s. 

The effect of the marvellous advance in Cleveland prices has 
been to make blast furnace owners very sanguine as to the future, 
and several gentlemen who keep a keen look-out on the trade are 
of opinion that although fluctuations are certain, and a down- 
ward tendency ere long almost inevitable, the level will be much 
higher than before. Makers are blowing in furnaces fast, and in 
a few days about ten more will be in blast than were blowing a 
fortnight ago. It is probable that the purchase of a plant of 
furnaces which was recently in the market will be effected by a 
firm of recognised standing, in which case they will be put into 
blast and worked with spirit. 

The returns of the Ironmasters’ Associat were anxiously 
looked forward to this month. They show a net decrease of 
stocks for the month of September amounting to 28,660 tons. 
The make of Cleveland iron during the month was 129,437 tons, 
and of hematite and spiegeleisen 20,325 tons. The total make of 
the district was a decrease of 223 tons upon that of August. The 
shipments showed a wonderful increase. To foreign ports they 
were 49,141 tons, as compared with 31,183 tons ia August and 
34,034 tons in September of last year. Coastwise they were 
52,013 tons, as compared with 30,316 in August and 32,902 tons 
in September, 1878. This increase speaks well for the improve- 
ment in the trade, as manifesting clearly that a considerable 
quantity of iron has actually been sent away. The shipping trade 
is exceedingly brisk at present, and a large amount of labour is 
being en in connection with it. 

The manufactured iron trade does not respond as it ought to 
do to the improvement which is manifested in the pig iron trade. 
Tron manufacturers have advanced their prices very considerably, 
but they are not doing so good a business as is requisite to insure 
them from loss under existing circumstances. 

The quarterly returns of Mr. Edwin Waterhouse, compiled 
from the books of manufacturers who are connected with the 
Board of Arbitration, were issued a few days ago. They 
show the following sales during the three months ended 31st 
August, 1879 :— 











Description. Weights invoiced — tec Price 
Tons cwts. qrs. Ibs. £s. d. 
Rails .. 1,380 14 3 lL .. 414 8°74 
Plates 41,124 11 120 .. 5 4 060 
Bars .. 15,041 8 os 5 5 908 
Angles 9,262 1 0 6 416 11°63 
rn 66,808 15 1 6 ..£5 3 312 





These returns show a lamentable falling. off, not only in sales, 
but in the ave net as price. Last quarter the sales 
amounted to 79,657 tons, and the selling price £5 7s. 74d. Turn- 
ing to the returns for the corresponding quarter in 1877, when 
pig iron was realising about the same prices that are now being 
obtained for it, I find that the sales amounted to 99,286 tons, 
and that the selling price was £6 15s. There has, however, been 
an improvement since the quarter terminated, and the next 
quarter’s returns will, at any rate, show a considerable increase 
in the selling prices. It would be extremely ek to P - 
tend to quote prices of finished iron just now, especially while 
the fluctuations in the pig iron trade continue to be so rapid. 
Manufacturers are obtaining the best prices they can, except in 
cases where they are tied down to contracts. They are placed in 
a very pe aes ition by the disarrangement of the relation- 
ship which has hitherto existed between the crude and manufac- 
tured iron trades. é 

The very liberal reconsideration which Mr. Dale gave to his 
award of a reduction in the wages of plate millmen did not meet 
with the cordial response from the operatives that might have 
been expected. The proposal was for 15 per cent. reduction, the 
first award was for 124 per cent., and the reconsidered award was 
only 74 per cent. The bulk of the millmen themselves were 
willing to accept the reduction, but their helpers demurred to the 
reduction being enforced upon them. Local strikes consequentl. 
took place, and the manufacturers were considerably 4 & 
The men have, however, all returned to work, and it is hoped 
that no more will be heard of the dispute. 

The notice claiming a reduction of the operative shipbuilders’ 
wages, which I quoted fully last week, comes into force on 
Saturday. The men have held meetings and determined to 
resist any reduction whatever, so that a temporary stoppage of 
work may be expected. The shipyards on Tees-side afford work 
for a large number of men, and a stoppage would have a very 
yoga effect upon the district in its present distressed con- 

ition. 

On Tuesday last the screw steamer Gracie, built by Messrs. E. 
Withy and Co., of Hartlepool, made her official trial trip. She 
is a fine steamer fitted with 180-horse power engines—an unusually 
high power for her size—the desire being to fit her for very rapid 
passages. Her principal dimension are 261ft. by 32ft. by 17ft., 
and she will carry about 1900 tons of cargo and bunker coal. She 
will run in the coal trade between the Tyne and Thames. At the 
trial, a < agen of eleven knots was easily realised with the pro- 
peller only partially immersed. 

The steel trade in the district is very quiet just now, but is 
being slowly developed notwithstanding. he Darlington 
Iror Company is bringing its new steel plant to completion. 
Messrs. Bolckow, Vaughan, and Co. are steadily working at 
Eston, and obtaining splendid results from Cleveland iron. 

The engineering trades are very quiet, and no orders of any 
magnitude are being carried out. 

The coal trade is brisker, especially for the coking and manu- 
facturing qualities. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE excitement in the Glasgow iron market has continued 
throughout the past week, and a very large amount of speculative 
business has taken place in warrants. A strong feeling pervaded 
the market at the close of last week, sustaine by the increased 
demand for pig iron on American account, and since then other 
considerations likely to strengthen the market have come into 
play. Among these is the satisfactory circumstance that an 
improvement appears to have begun in the shipbuilding trade, 
while not less important is the fact that the continental demand 
for iron seems to be improving. Last week’s shipments of pig 
iron were very heavy, and it is held as almost certain that they 
will continue so for some time. Stocks of pigs in the hands of 
makers are being rapidly diminished by deliveries into the public 
stores, and by sales effected privately. The week’s addition to 
the stock of pigs in the hands of Messrs. Connal and Co. was 
7327 tons, bringing up the total to 319,754 tons. Three furnaces 
were re-lighted in the course of the week, making sixty-nine in 
blast, as compared with ninety at the same date last year. There 
is a probability that more furnaces will ere long be put in opera- 
tion, as the present drain upon stocks at the works must be very 
large. In point of fact, it has been agreed that each ironmaster 
may now use his own discretion as to whether he will re-light the 
furnaces which were put out by a combined arrangement a few 
weeks ago. Larger imports of Middlesbrough pig iron are now 
taking place. 

The warrant market was very excited on Friday, when a large 
advance occurred in the prices. In the forenoon business was 
done from 61s. 6d. to 63s. 3d. cash, and in the afternoon from 
63s. to 64s., closing with buyers at that figure, and sellers offering 
63s. 94. The market was irregular on Monday, with severa 
fluctuations in prices, but the ultimate result was a very substan- 
tial rise in the quotations. Business opened at 67s. 6d., and 
improved to 68s., a decline to 66s. 7}d. afterwards taking place, 
followed by a recovery to the extent of 67s. 3d. In the afternoon 
the quotations advanced to 67s. 9d., and receded again to 66s. 14d., 
the tone being a shade firmer at the close. A smart fall took 
place in the prices on Tuesday forenoon to 63s. per ton, but the 
figures again ran up to 66s., closing, after a good business, at 
about 64s. The market was steady on Wednesday, with 
business from 61s. 6d. to 62s. 6d. cash, and 62s. 9d. fourteen 
days. To-day—Thursday—the tone was quiet and flat, at 
wowin to 61s. and 62s. cash, with less specification on some 
preceding days. 

A very large advance has occurred this week in the prices of 
the makers’ brands, ranging from 5s. to 10s. per ton on No. 1, and 
from 2s. 6d. to 7s. 6d. on No. 3. The quotations are as follows :— 
G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 65s.; No. 3, 
60s.; Gartsherrie, No. 1, 72s. 6d.; No. 3, 62s. 6d.; Coltness, 
No. 1, 77s. 6d.; No. 3, 62s. 6d.; Summerlee, No. 1, 72s. 6d.; No. 
3, 62s. 6d.; Langloan, No. 1, 72s. 6d.; No. 3, 62s. 6d.; Carnbroe, 
No. 1, 72s. 6d.; No. 3, 60s.; Monkland, No. 1, 65s.; No. 3, 60s.; 
Clyde, No. 1, 65s.; No. 3, 60s.; Govan, at Broomielaw, No. 1, 
65s.; No. 3, 60s.; Calder, at Port Dundas, No. 1, 70s.; No. 3, 
62s. 6d.; Glengarnock, at Ardrossan, No. 1, 73s. 6d.; No. 3, 
62s. 6d.; Eglinton, No. 1, 67s. 6d.; No. 3, 60s.; Dalmellington, 
No. 1, 67s. 6d.; No. 3, 60s.; Carron, at Grangemouth, No. 1, 
65s.; ditto, specially selected, 75s.; No. 3, 60s.; Shotts, at Leith, 
No. 1, 72s. 6d.; No. 3, 65s. 

The inquiry for manufactured iron is quiet, but prices are quoted 
about 10s. per ton higher. Last week’s shipments of iron manu- 
facturers from the Clyde included £2500 worth of machinery, of 
which Spain took £1550, and Porto Rico £650; £2400 castings, 
of which £2150 were pipes for Spain; £8550 miscellaneous 
articles ; £3255 steel rails for Montreal ; £2097 cast iron sleepers 
for Monte Video ; £3180 old steel and iron rails for Baltimore ; 
£715 for New York; and £6012 worth of sewing machines 
principally for Mediterranean ports. 

The coal trade is in a peculiar position. While coalmasters 
have been enabled to enforce an advance on the prices of coal for 
domestic consumption, all attempts to raise the rates for steam 
and shipping coals have been met with a decreased inquiry, and 
in most cases the advance has had to be given up. Only 7000 
tons of coal were shipped for abroad at Glasgow harbour in the 
course of last week, and the reports for the month of September 
are much below the average—a very serious matter indeed. There 
is a little more activity in the trade of the eastern mining 
counties, 

The miners are now working pretty well at the total advance 
of 1s. per day which has been made in their wages. They are 
still restricting the output, but until the ironmasters put more 
furnaces in blast, and the foreign demand for coal improves, no 





ecarcity is likely to be experienced. The coalmasters of Fife and 
Clackmannan have granted their miners an advance of 6d. per 


day. 

Owin to dull trade the North British Railway Company have 
resolved to pay off a large number of the workmen em loyed at 
their locomotive works in Edinburgh and Glasgow. Meetings of 
the men are being held at which it has been proposed that the 
company should adopt short time instead, and so keep all their 
hands in partial employment. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tr has been decided to restart Cyfarthfa Works. I mentioned 
some time ago that it was only a question of time, that is, when 
the advance in pig and rail reached such a point as would enable 
the proprietors to make at a profit. In their opinion that point 
has been reached, and a mill and — ill, it is understood, be 

ut into operation as soon as possible. The agents and others 

ave met Mr. Crawshay in consultation, and every day now will 
see a progressive step taken in this important undertaking. 

The improvement in the iron trade has imparted a more hopeful 
look everywhere, a number of additional hands have been secured 
for Landore, and I hear that with the formation of the new com- 
pany and the certainty of good Government orders for steel 
plates, the prospects of these works are good. Last week a large 
consignment of steel plates, eighty in number, left Landore for 
Devonport Dockyard. The Blaenavon Ironworks have been 
purchased, so it is announced, and in a short time they will begin 
to work with full vigour. Pentyrch Works have not yet been 
sold, but several buyers are in the market for it, and the prospect 
of a sale is said to be good. 

The Rhymney Works sent a thousand tons of rails last week to 
Lisbon. Dowlais sent a large quantity of bars to Spain and 
Egypt, and the Llynvi Company to Malta and Lisbon. 

Won Cardiff, Swansea, and Newport the shipments of tin. 
plates have been considerable. This branch of industry is now 
most active, and prices of ordinary coked plates are certainly not 
under 18s., while buyers would find it difficult to obtain contracts 
at that price extending over any time. There was a meeting of 
the tin-plate workers held in Swansea a few days ago, when 
nearly 300 delegates were present. It was resolved to form a 

e of rules, and to establish branches of the association through- 
out the district. 

The Great Western Railway have decided upon stocking a 
large quantity of rails at Pontypool. Their stocks complete and 
in hand will not be far short of 50,000 tons. In the matter of 
coal they are equally well provided, having secured at existing 
low rates fully twelve months’ requirements. 

The coal exports at each of the ports last week show an increase 
over those of the preceding week, Cardiff exceeding 10,000 tons, 
Swansea 3000, om Newport 1000 tons. The collective exports 
was nearly 115,000 tons, Cardiff sending 81,000 tons. 

Two fine steamers are now loading 3000 tons each of Nantyglo 
coal at Newport, one bound for Genoa, the other Lisbon. 

Patent fuel isin good demand at Swansea, Cardiff is fully 
occupied with a good export coal trade, France and the Medi- 
terranean being the chief customers. Prices are not altered, 
but there is the keenest watchfulness kept on two points— 
increasing urgency for men, and the improvement in the iron trade. 
I have a strong impression that we are upon the borders of an 
advance in price. It is only in exceptional places, where large 
quantities are turned out, that coalowners are able to make any- 
thing, and this will be removed as soon as at all practicable. 

The Roy:l Commission were announced to visit Treharris on 
Tuesday, and I went to meet them, but they putin so late an 
appearance that it was almost dark when they arrived. They 
examined the shaft—760 yards deep—and the openings out below, 
and also the ponderous machinery for winding. The engines are 
54in., with a 6ft. stroke, and are by Fowler, Leeds. The pit gear 
from De Bergue’s is worthy of all praise. Ina day or two the 
Commission will hold their meetings, when some idea can be 
given of the result of their researches. 








Tue Fortn Brivce.—-The Forth Bridge Company has accepted 
tenders for the construction of the Forth Bridge from Messrs. 
William Arrol and Co., Dalmarnock Ironworks, Glasgow, and 
Messrs. Vickers and Sons, steel manufacturers, Sheffield. The 
entire undertaking has been placed in the hands of Messrs. Arroi 
and Co., with the exception of the steel chains for supporting the 
structure, which are to be furnished by Messrs. Vickers and Son. 
It is estimated that the works will be completed in about six or 
seven years. The capital of the undertaking is £1,250,000, of 
which sum £134,000 is set apart for the railway between North 
(Queensferry and Burntisland. The tenders for the bridge work 
are within the limits of the authorised capital, after deduction of 
the £134,000. Messrs. Arrol and Co.’s contract amounts to 
£870,000, and that of Messrs. Vickers and Co. to £210,000. 


Motter’s * ALPHA” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe laying, fittings, &. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvr.] 














CONTENTS. 
Tus Enorneer, October 10th, 1879. 
PAGE PAGE 
Iron Rat_way Sieepers. No. II. Tae Locomotive Royat Georae, 
°c. ns és co GURL, UE se: ue. oe: co ew . 00. ee 
VisITs IN THE Provinces—SHEF- Tae Invicta, 1830 os +. 276 


FIELD SMELTING Works. (Illus- Wrovont Iron Bripce Work. 

er a ee sa 

Letrers To THE Eprror— 
Tae Enotnes OF THE ORIENT 267 
Drepoinc Prant .. .. .. 267) Tae Erriciency 
Makine Encine GoveRNoRS.. 267| Carts AND VANS oenat8 
Screw Propuusion.. .. .. 267 | Tae Patent Jounnat.. +. 278 
Toe ProposeD AMERICAN ABSTRACTS OF SPECIFICATIONS .. 279 


266 on.) 08.) 86 ps. hat tak 
REVIVAL IN THE CLEVELAND 
Iron TRADE oe. ab ee 
or WATER 








INTERNAL SEA te de 08 
Vernon’s ANneMoscopE. (lIllus- 
CHANDLER’s Rattway Wacon 

Coup.inc. (Illustrated os 
Smmev's BvuLrkHEAD Doors. 
(Illustrated) rsa ee 
Wire Rore Srreer Raitway, 
Ciay-sTREeT, SAN FRANCISCO. 
(Illustrated) .. .. .. «. 
Kenpat's Contirnvovus STEAM 


Brake (Illustrated) .. .. 270 
Se.r-actinc SypHons. (Illus- 

a, PO ee ee 
Rattway Matrers . 271 


Notes AND MEMORAND. oe 
MISCELLANEA... .. .. «2 o 271 
LEADING ARTICLES— 
Iron anp STEEL o oo 98 
Tue Disposat or SEWAGE .. 273 
IRONSTONE AND COAL OF THE 
CENTRAL PRESIDENCY... .. 274 
Waat are Enorse Fittinos? 274 


LITERATURE— 
Minutes of Proceed: of the 
Institution of Civil Engi- 
neers. Vol. lviii... .. .. 274 


Links IN THE HISTORY OF THE 
MOTIVE Enotne. (lIllus- 
er res 





7 | Tue Iron, Coat, AND GENERAL 


Trapes OF BIRMINGHAM, 
WOLVERHAMPTON, AND OTHER 
na re a | 
Notes FROM LANCASHIRE .. .. 281 
Nores FROM THE SHEFFIELD 
NE: a5 fabs tay ab oe SO 
Nores FROM THE NORTH OF 
MUGEAMD, 6. 00 ‘co oe 
Nores rrom ScoTLanpD -. 282 
Norges rrom WaLEs AND ADJOIN- 


ING COUNTIES .. 1. os oe 
PARAGRAPHS — 
The Society of Engineers .. 267 


The Water Supply of Liverpool 268 
The Electric Elgkt in Burmah 268 
. The Pulsometer on the Steam- 


ship Orient .. .. .. .. 268 
The Severn Bridge .. .. 270 
The Yorkshire College .. .. 275 
—_ of Pumping = ++ 275 
Dockin, Russian reular 

Ironclads Se | 
South Kensi: Musvum.. 275 


Electric Light on the Metro- 
politan Railway .. .. .. 277 
The Floods in South London 277 
A Search forCoal .. .. .. 281 
Moor-row and Workington 
ere aes 
The Frith of Forth Bridge .. 282 








Oct. 17, 1879. 


THE ENGINEER. 





283 














THE THEORY OF THE COMPOUND ENGINE. 

“ A sTUDENT’s ” letter, which will be found in another 
page, justifies us in publishing an explanation of part 
of the theory of the compound engine in the simplest 
form. We have reason to know that our correspondent 
does not stand alone, and that many men who have long 
passed the student period of their lives but dimly 
understand the principles of operation of the compound 
engine ; while others who have to do with such engines 
every day, and all day long, know really nothing about 
the matter, save that “the steam is used twice over, 
first in one cylinder and then in another.” Those who 
have received an adequate mathematical training can 
easily be made to comprehend mathematical truths, even 
when these truths refer to branches of science with 
which they have had little or no previous acquaintance. 
But it is far otherwise with men whose training has been 
imperfect, either from accident or distaste for euperently 
dry reading. It so happens that no book exists in whic 
the theory of the compound engine, or indeed of any 
engine, is stated in language which may be readily under- 
stood by anyone who knows no more of mathematics 
than is represented by arithmetic; and a search for 
an explanation of the  enpe involved in the 
action of heat engines of any or all kinds usually 
results in disappointment, the would-be _ learner, 
rising from the perusal of chapters on “ Expan- 
sion Curves,” “Adiabatic Lines,’ “Thermal Equi- 
valents,” and such-like, without any clear idea of 
what the author whose pages he has consulted means ; or 
more than the most vague notion of how his statements 
and propositions are to be employed in practice. Thus 
it happens that when called upon it may be to design a 
compound engine, the luckless seeker after knowledge 
finds himself completely at fault. The best he can do is 
to fall back on the practice of others, and to become a 
slavish copyist. It now and then happens that otherwise 
skilful engineers have to design engines of a type to 
which they are totally unaccustomed. They fly to books 
of reference for aid, and they are immediately lost in a 
wilderness of knowledge, because they know not in what 
direction to seek for precisely what they —- It is quite 
possible to make enough of the theory of the compound 
engine so far clear to non-mathematical readers that they 
may be able to calculate the dimensions of such an 
engine for any given power, and may be able to say why 
the dimensions they adopt for their cylinders are the best 
possible. But, on the other hand, they must be prepared 
to take certain statements as being true without proof, 
for the simple reason that none but those who have 
received some mathematical training could understand 
the proofs which they wish to see. As this article is 
intended for those who have much to learn concerning 
the compound engine, it can be read with little benefit 
by those who have nothing to learn. It is strictly 
clmentary and those who feel disposed to be critical 
will do well to bear the fact in mind. 

The compound engine is one in which the steam, 
having first acted on one piston, is, instead of bein 
discharged into the air or a condenser, then permitte 
to act on another piston. In practice it is usual to make 
the cylinder which first receives steam from the boiler 
smaller than the second cylinder, but this is not abso- 
lutely necessary. It is done in practice to equalise the 
strains on the machinery ; for let it be supposed that we 
have two cylinders A and B, both of the same size, and 
that steam of 60 1b. pressure is permitted to act first on 
the piston in A, and after expansion on the piston in B. 
As a consequence of this expansion the steam acts on B 
with a pressure of, say, 15 lb. on the square inch. Then 
the second piston rod would be submitted to a less strain 
than that thrown on the first piston rod. As, however, 
the space between the two pistons is occupied by 
steam having a pressure of 15 lb. on the square inch, 
which pressure is driving B and resisting the motion of 

then the net strain on A is 60lb. — 15 1b. = 45]b., 
while the net strain, neglecting back pressure, on B is but 
15 Ib., or one-thirdas much. In order to get rid of this 
disparity, the first or high-pressure cylinder is almost 
invariably made smaller than the second or low-pressure 
cylinder, in such a ratio that the strains on both piston 
rods shall be as nearly as possible the same. For example, 
letussuppose that the pistons A and B hadeach 1000 square 
inches of area, corresponding to a diameter of a little less 
than 3ft. Then the strain on A would be (60 — 15) 1000 = 
45,000 Ib., and the strain on B would be 15 x 1000= 
15,000 lb. If now A was made-say 2lin. diameter, then 
the strain on it would be’(60— 15) 350 = 15,750 lb.; in 
this way the strains would, it will be seen, be very nearly 
equalised. 

Another reason for making one cylinder smaller than 
the other is to reduce the total strain on the machinery 
which would otherwise be caused by admitting steam of 
a very high pressure to act on a large piston. The small 
cylinder is in other words adopted, not only to equalise 
strains and make the crank shaft revolve at a nearly 
uniform s but as a measure of precaution to prevent 
the breaking down of the machinery. 

When men who are unaccustomed to deal with com- 
pound engines are called upon to design them they find 
themselves met at the outset by a difficulty which may 
be thus explained. A is at the beginning of its stroke, 
so is B, Steam having a pressure of say 30 1b. fills the 
space between the two pistons, as shown by the shaded 
portion of the diagram, Fig. 1. As the pistons move in 
the direction of the arrows the space between them is 
continually increasing in dimensions, and by the time the 
pistons have assumed the position illustrated in Fig. 2, 
the pressure as shown by the less densely shaded portion 
will have fallen mit 101b. It is obvious therefore that 
the small piston will have a continually diminishing force 
of retardation acting to oppose its ascent, while the 
piston B will have a continually diminishing force tending 
to cause its descent. To calculate what the average pres- 





sure between the two pistons will be is apparently neces- 
sary in order to determine the power given out in each 
cylinder. This calculation is easily enough made when 
engines work with cranks opposite each other. In prac- 
tice, however, such engines are seldom met with. The 
cranks are always placed at some angle to each other, 
varying between 90 deg. and 120deg.; the former is the 
rule. This being the case, it will be seen that B is begin- 
ning its stroke just at the moment when A has made one- 
half its stroke, and vice vers@. Thus it happens that B 
may not be ready to take the steam discharged from A 
at the moment when it reaches the end of its cylinder, 
and what is known as a reservoir or intermediate receiver 
is provided to hold it. In compound paddle-wheel 
engines of the oscillating type this receiver is usually 
placed between the cylinders, and beneath the floor plates 
of the engine-room. In the case of screw engines it 
either takes the shape of a jacket round the small 
cylinder, bringing up its apparent diameter to that of 
the large cylinder, and so making the design symmetrical, 
or else a very large pipe is used to lead the exhaust steam 
from the valve chest of one cylinder to that of its fellow. 
As it is evident that steam should not be allowed to cool 
in the reservoir, it is well clothed. Mr. Cowper several 
years ago patented a system of artificially warming the 
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reservoir with fresh steam from the boilers. The device 
was known as “Cowper’s hot pot,” but experiments 
showed that the gain did not compensate for the trouble 
and expense incurred. In the early days of the com- 
pound marine engine it was believed that the reservoir 
must be large, at least equal in capacity to the low- 

ressure cylinder. Experience has, however, proved this 
idea to be fallacious, and screw engines with right angled 
cranks are now made with no other reservoir space than 
that supplied by the exhaust ports and valve chests. 

The pressure in the reservoir or its equivalent, fluc- 
tuates. continually and rythmically. It is possible to 
calculate its amount, but not easy, and it need hardly be 
said that such a calculation is a stumbling block which 
the non-mathematical designer of compound engines falls 
over at once. It forms no part of our purpose to explain 
the method of calculating intermediate pressures ; that is 
to say, the pressure of the steam filling the space between 
the pistons at any portion of the stroke. 

This pressure may be entirely disregarded in calculating 
the dimensions of a compound engine to work up te any 
given power. 

This may appear to be a strange proposition, seeing 
that the amount of pressure between the pistons 
determines how much power shall be developed in 
each cylinder. It is nevertheless true that it is 
with the pressure in the valve chest of the high- 
pressure cylinder, and with that in the condenser, 
that for practical purposes we have alone to do. This 
statement is a deduction from the proposition that the 
efficiency of a steam or other heat engine is entirely inde- 

ndent of the number of cylinders through which the 

uid passes while doing work ; that is to say, one pound 
of steam will do as much work in expanding through a 
given range in a single cylinder as it will do if expanded 
through the same range in two or any greater number of 
cylinders. The proof of this truth is easily given. 

Many years ago Carnot, an eminent mathematician, 
demonstrated that the efficiency—that is to say, the power 
of doing work—of any hot air, steam, or gas engine, 
depended sclely on the difference between the tempera- 
ture T at which it received the fluid, and the temperature 
t at which it rejected it. Now it is evident that the 
number of cylinders used will not affect the temperature 
at which steam enters the first cylinder, because that 
temperature is fixed by the pressure in the cylinder at the 
moment the piston begins to make its stroke. Nor can it 
affect the temperature at which the steam is discharged, 
because that also is fixed by the pressure chosen for 
the moment the exhaust port opens. But the initial 
and terminal pressures may be entirely independent 
of the number of cylinders; because, for example, 
steam may be expanded ten times just as well in one 
cylinder as in two or more. From all which it 
follows that in calculating the proportions to be 
given to the cylinders of a compound engine, we 
may disregard the pressure between the two pistons, and 
proceed as if all the power were to be developed in one 
cylinder only. 

This cylinder will be the low-pressure cylinder, and 
when its dimensions are fixed, those of the other cylinder 
may be deduced from it by the following empirical rule 
based on the best modern practice :—The high-pressure 
cylinder is to be made one-half the diameter of the low- 
pressure cylinder, and steam is to be cut off in the high- 
pressure cylinder when the piston has made five-eighths 
of its stroke, and is to be permitted to follow the low- 
pressure creer for about seven-eighths of its stroke. If 
this rule be adopted, the work done in the two cylinders 


will be very equally divided. Should it be thought 
desirable to expand the steam a little more and cut off, 
say, at half stroke in the small cylinder, then this last 
may be made a little more than half the diameter of the 
low-pressure cylinder. Should it be thought better to 
expand a little less, then the high-pressure cylinder 
may be made a little smaller than half the diameter of 





its fellow. The rules here laid down are very seldom 
indeed departed from in practice, and the results 
obtained by observing these rules are uniformly so satis- 
factory that no reason exists for using any other. 

When, as in the case of the Urient, three cylinders are 
employed, then the united areas of the pistons of the low- 
pressure cylinders should be equal to four times that of 
the vy oF powers cylinder. 

To find the total range of expansion, divide the capacit 
of the low-pressure cylinder, sles ports and passages ‘which 
are emptied into the condenser, by that of the space swept 
through by the high-pressure piston while taking steam 
from the boiler, plus the capacity of ports and passages 
emptied into the large cylinder. When two low-pressure 
cylinders are used, as in the Orient, the rule is just the 
same, bearing in mind that each large cylinder is virtually 
filled twice by one small cylinder full of steam. 

In order to make what we have said quite clear, we 
shall now give the calculations required to determine 
the capacity of the cylinders of a compound engine 
intended to indicate 500-horse power. 

_One-horse power is equivalent to 33,000 lb. raised a foot 
high in a minute. 

Then 33,000 x 500 = 16,500,000 foot-pounds per 
minute. 

Screw engines of 500-horse power make from 60 to 70 
revolutions per minute, corresponding, with a 3ft. stroke, 
to 360ft. to 420ft. of piston per minute. We may take the 
latter velocity as consistent with good modern practice. 
Then, we have see. = 39,286 lb. in round num- 
bers as the gross pressure which must act on a piston 
moving at 420ft. per minute in order that 500 indicated 
horse-power may be developed. It is evident that this 
number, divided by the average pressure per square inch, 
will give as a quotient the number of square inches of area 
which the Boe must have. It will be seen that in all 
these calculations we proceed _as though the engine was 
to have but one cylinder. We have now to find the 
average pressure in the cylinder throughout the stroke. 
This is an exceedingly simple matter, albeit it now and 
then sorely distresses students. We must first find how 
many times the steam is to be expanded and its pressure 
when it first enters the cylinder. It may be assumed 
that a modern compound screw engine will work with a 
boiler pressure of 70 Ib. safety valve load. In all that 
follows, however, the safety valve load is to be entirely 
disregarded, and nothing must be dealt with but the 
absolute pressure of the steam—that is to say, the boiler 
pressure, plus 15 lb. for the air pressure; the gross boiler 

ressure then we suppose to be 70 x 15 = 85 |b. It will 

e safest to assume that 5 lb. of this pressure will be lost 
between the boiler and the cylinder. The initial cylinder 
pressure will be 80 Ib. 

To find the ratio of expansion, let us assume that we 
shall use two cylinders, one having one-fourth the capacity 
of the other, and that in the first steam shall be 
cut off at each stroke. Then it is clear that the 
ratio of expansion will be eight to one—neglecting clear- 
ance, &c., for the moment—which is quite as much as is 
consistent with economical working. In “ Molesworth’s 
Pocket-book” will be found a table of hyperbolic 
logarithms. Every engineering student is supposed to 
have a “ Molesworth,” so we name it, although tables of 
hyperbolic logarithms will be found in many other works. 
The student who knows nothirg of logarithms need not be 
frightened ; they will give him no trouble in this case. 
Opposite 8 he will find 2°079; add 1 to this and we have 
3°079 ; multiply this by the initial pressure of the steam 
or 80 ib., and we have 246°320. This is to be divided by 
the exponent of the ratio of expansion—that is by 8—and 
the quotient, 30°79 will be the average pressure in pounds 
of 80lb. steam expanded eight times. For any other 
ratio of — we proceed in the same way, using the 
hyp. log. of the ratio. 

he movement of the low-pressure piston of a com- 
und engine is resisted by the pressure of the uncon- 
ensed steam, a perfect vacuum never existing in 2 
condenser. The back-pressure in different engines varies. 
It may be taken to be about 3lb. But to be on the safe 
side we may assume it to be 3°79lb. Deducting this 
from the ave pressure, 30°79 lb., we have left 27 Ib. 
as the net effective pressure. 

We have seen that the gross effective pressure on 
our piston must be 39,286lb. Dividing this by 27 
we have 1455 as the number of square inches of area 
which the piston must possess, that is to say, the piston 
must be a little more than 43in. in diameter ; the small 
cylinder is to be one-half this. So our compound 
engine to indicate 500-horse power will have two 
cylinders, one 43in., and the other 21‘5in. in diameter, 
with a stroke of 3ft. 

We have now to consider another factor in our calcu- 
lations, which is that in all compound engines a loss of 
pressure occurs between the low-pressure and the high- 
wae cylinder, due in part to the reservoir space 

tween them, and in part to condensation caused by 
cooling. The result is what is known as “the gap” met 
with in the diagrams taken from all compound 
engines; that is to say, when the diagrams from 
the high and low pressure cylinders are put together 
a gap or henedl of greater or less dimensions 
always exists between them. With the effect of the gap 
on the economy of compound engines we need not now 
concern ourselves. It is enough for our purpose to know 
that the pressure in the low-pressure cylinder is in 
practice never so high as it ought to be according to 
theory, and consequently some addition is always made 
to the dimensions of an engine to allow for this. The 
allowance varies. Ten per cent. will not be too much 
and in order that we may be certain that our compound 
engine will really indicate 500-horse power with 80 lb. 
steam expanded eightfold, and with 420ft. of piston speed 
per minute, the cylinders, instead of being 43in. and 
21‘5in. in diameter, ought to be 45in. and 22°5in. in 
diameter. 

Those who master what we have endeavoured to 
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explain will see that to calculate the principal dimen 
sions of a compound — of a given power is by no 
means difficult. By following the rules we have laid 
down they may rest content that they will make no mis 
takes. We have not professed to explain how a com- 

und engine is to be designed ; that cannot be taught 
by books or papers. It must be qeomeate learned in 
the drawing office and the works.. We have endeavoured 
to set forth as much of the theory,of the compound 
engine as will enable the student to understand the broad 
principles of its action, and the basis on which rules for 
proportioning its dimensions rest ; and we trust that in 
doing this we have satisfied the wishes of a “Student” 
and his fellows. 








MINERAL STATISTICS, 1878. 
No, IIL. 

Coal, its Production and Distribution in 1878.—The 
great and important influence exercised now-a-days by 
this mineral, in the many industries and manufactories 
in which it performs such a prominent part, so widely 
scattered throughout the length and breadth of the land, 
commends its extent and development to some attention, 
the more especially as, after some years of commercial 
depression in the industries of the kingdom, indications 
are not wanting inclining hopes to increased activitiy 
and more prosperous times than those of recent years. 
The coal-fields of Great Britain extend over an area of 
nearly 7000 square miles, of which 72 per cent. are in 
England and Wales, 26 to 27 per cent. in Scotland, and 
nearly 2 per cent. in Ireland. The production durin 
the past year of the 3768 collieries in the Unite 
Kingdom amounted to 132,607,866 tons, while in the 
year 1877 this quantity was exceeded by 2,002,897 tons, 
the production being 134,610,763 tons. 

The Coal-field of Durham and Northumberland from 
370 collieries produced 30,133,884 tons of coal, more than 
one-fourth of the entire output of the collieries of the 

ingdom; twenty years ago, in 1858, the same coal-field 
with 275 collieries produced but 15,853,484 tons of coal. 
The Wallsend coal of the Tyne and Wear are in great 
repute for domestic purposes, and are in great demand in 
the London market; some of the seams are employed 
largely in iron manufacture, due to their freedom from 
sulphur. These coals yield on coking from 70 to 75 per 
cent. of coke, which from its rich character bears a con- 
siderable cost for carriage to the iron works of Lancashire, 
Cumberland, Cleveland and more distant districts. Of 
the production of 1878, some 6,161,329 tons were exported 
to foreign countries, and 5,833,028 tons sent coastwise to 
other parts of the kingdom :—Coal and coke used in iron 
works amounted to 2,450,500 tons; 1,515,000 tons for 
colliery consumption ; 2,750,000 tons for local manufac- 
tures, domestic use, &c., the remainder being carried for 
land sale, and used for local consumption and railway 
use, the North-Eastern Railway cariying on its main 
line and branches no less than 9,907,829 tons of coal and 
coke. Other lines of railway also conveyed coal from 
the coal-field :—the Great Northern, 289,586 tons; the 
Midland, 129,395 tons; the Furness Railway, 552,878 tons; 
and the Manchester, Sheffield, and Lincolnshire, 153,220 
tons. Turning to the pages of H.M. Inspectors of 
Mines, it appears that the number of persons employed in 
and about the coal mines in 1878 was 475,329; of these 
382,979 were employed under ground, and 92,350 above 
ground, including 4935 females. The numbers of all 
ages employed in the Great Northern coal-field being in 
the same year 92,505, of whom 74,827 were employed 
under and 17,678 above ground. 

Cumberland Coal-jfield.— The produce of these 
collieries, thirty-one in number, amounted to 1,388,233 
tons, the outlying coal-field with its three collieries of 
a mc nt raising 4540 tons. The consumption of 
coal in the ironworks of the west coast, including Lanca- 
shire, is considerable ; large quantities, however, of 
Durham coke are brought into both counties to supply 
the wants of the several metallurgical works where coke 
is used. The ironworks, collieries, and local consump- 
tion, absorbed 775,000 tons ; 495,999 tons were shipped 
coastwise, and the remainder carried by railway for 
land sale, 6837 tons being exported to foreign countries. 

Cheshire.—The coal areas of this county, in which 
thirty-three collieries are in operation, produced 616,575 
tons, of which quantity 68,428 tons were conveyed to 
Cheshire for shipment, and 155,372 tons carried out of 
district by railway. 

Lancashire Uoal-field.—The district of Manchester, 
with 344 collieries, produced 8,634,500 tons ; the Saint 
Helen’s and Wigan districts, 9,425,525 tons, the output 
of 178 collieries, the total output being 18,060,025 tons. 

Yorkshire Coal-field——Produced 15,588,810 tons, the 
output of 530 collieries; the adjoining coal areas of 
Derby, Nottmgham, Warwick, and Leicester, with a 
total of 340 collieries, producing 13,343,300 tons. Of the 
distribution of this coal, the Midland Railway conveyed 
a total weight of 9,954,795 tons ; the Manchester, Shef- 
field, and Lincolnshire, 4,413,684 tons ; the Lancashire 
and Yorkshire, carrying from Yorkshire, 1,765,380 tons ; 
and from Lancashire, 3,648,663 tons; and the London 
and North-Western Railway, from the same county, 
6,215,459 tons. Other lines carried coal in notable 
quantities, but those enumerated are the more im- 
portant. 

South Staffordshire Coal Field.—In this area, as in 
the northern part of the county, ironstone measures 
intercalated with the coal seams are extensively wrought ; 
the output of the 437 collieries, many of which are of 
small extent and worked irregularly, amounted to 
9,130,774 tons. Of this quantity the domestic consump- 
tion exceeded 1,801,000 tons ; conveyed by canal for the 
supply of Birmingham, 859,122 tons; other canals for 
local use, 208,828 tons; for works in mining districts, 
3,030,570 tons; the colliery consumption amounting to 
1,000,000 tons. 

North Staffordshire.—The 145 collieries raising coal in 
1878 produced 4,072,416 tons; of this quantity 805,319 





tons were conveyed out of the district by railway, 717,097 
tons were carried by rail and canal and locally distri- 
buted, the ironworks using 750,000 tons, potteries, brick 
works, d&c., 750,000 tons, collieries 150,000, and domestic 
and other local consumption 900,000 tons. 

Gloucestershire and Somersetshire produced, in the 
aggregate, 1,840,605 tons, of which 693,000 tons were 
raised from thirty-nine collieries in the last-named 
county, the Forest of Dean contributing, from sixty 
collieries, 655,903 tons, and the Bristol district 491,702 
tons. The distribution of this coal by the Midland 
Railway amounted to 209,636 tons from both counties ; 
the Great Western, from Radstock, carried 202,031 tons ; 
and the Gloucester and Berkeley Canal, 29,000 tons ; 
while the quantity sent coastwise from Gloucester did 
not exceed 202,135 tons. 

North Wales produced 2,222,357 tons of coal, Denbigh- 
shire contributing of this agree J 1,513,900 tons ; Flint- 
shire, 707,785 tons ; and the Anglesea coal-field 672 tons. 
Of the production of North Wales the London and 
North-Western Railway carried out of the district 
328,325 tons, and the Great Western 988,675 tons. 

South Wales Coal-field.—The largest in Britain, with 
the exception of that of the Clyde Basin; it extends 
from St. Bride’s Bay on the west to Pontypool, in Mon- 
mouthshire, on the east, a distance of seventy-three 
miles, its greatest width, sixteen miles, being at Neath, 
in Glamorganshire. The coals of this great basin 
undergo a remarkable change in their character from east 
to west. The coals on the north-east side of the basin 
are mainly coking or partially bituminous ; those occu- 
pying the north-west areanthracite ; those on thesouthside 
of the basin bituminous or gaseous. The coals in the centre 
of the basin are semi-bituminous or steam coals. The coals 
in the Aberdare area are very free-burning, and at the 
same time smokeless, hence their great importance for 
steam purposes. The total production of the coal-field, 
including the area in Monmouthshire, in 1878 was 
17,416,575 tons. Glamorganshire with 277 collieries gave 
12,144,250 tons; Brecknock, 119,975 tons; Pembroke, 
37,000 tons ; Carmarthenshire, 625,000 ; the Monmouth- 
shire area with 131 collieries producing 4,490,290 tons. 
The consumption of coal in the ironworks and the 
numerous metallurgical works existing in South Wales is 
considerable, beyond which the several railways travers- 
ing the coal-field contribute greatly to the distribution of 
the coal. The Taff Vale A eames carried locally and out 
of the district in 1878 some 5,613,639 tons; the Great 
Western Railway 4,422,464 tons ; the London and North- 
Western 706,029 tons; and the Midland 552,392 tons ; 
while of coal sent coastwise from ports in South Wales 
there appears a total of 2,415,667 tons, the quantity sent 
to foreign countries amounting to 5,798,565 tons. 

Coal Fields of Scotland.—The total output of these 
coal-fields amounted to 17,837,282 tons in 1878, the 
number of collieries at work being 534. Of this output 
Lanarkshire produced 9,937,255 tons; Ayrshire, 3,184,429 
tons ; Fifeshire, 1,676,901 tons ; Stirlingshire, 944,436 tons ; 
Edinburghshire, 725,122 tons ; Linlithgow, 394,721 tons ; 
Haddington, 221,639 tons ; Clackmannan, 273,213 tons ; 
Renfrew, 163,450 tons; and Argyleshire, 105,596 tons. Of 
the production of the Scotch coal-fields in 1878, nearly 
13 per cent. was used in pig iron manufacture, namely, 
2,244,813 tons, and a further sum of not less than 450,000 
tons in the malleable ironworks. The quantity sent 
coastwise was 1,325,647 tons, and exported 1,918,954 
tons, while of the distribution of coal by railway, the 
North British carried 4,615,407 tons, the Caledonian 
6,319,498 tons, of which 1,187,859 tons were for ship- 
ment, the Glasgow and South Western carrying for 
shipment 939,798 tons, and for local use 1,158,027 tons. 

Exports of Coal.—No less than 15,494,633 tons of coal, 
coke, and patent fuel were sent to foreign countries in 
1879, of the declared value of £7,330,474, compared with 
15,420,050 tons of the value of £7,844,486. Beyond 
these quantities there was further carried from our shores 
for the use of steamers engaged in the foreign trade 
quantities amounting to 4,018,010 tons in 1878, compared 
with 3,661,552 tons in 1877. 

Prices of Coal.—The average prices per ton of the 
best seaborne coals sold in the London market during 
1878 ranged from 15s. 5d. to 17s. 1d., compared with 
16s. 6d. and 18s. 6d. in the previous year, the highest 
price per ton in 1878 being 21s. 9d. compared with 22s. 9d. 
in 1877; so that all round during the year prices may be 
said to have receded 1s. per ton. The price of coal at 
the pit’s mouth, taking the average price per ton, appears 
to have been 8s. 6d. in Cumberland and Derbyshire ; 
10s. in Cheshire and Staffordshire ; 8s. in South Wales 
and Yorkshire ; and 9s. 6d. in North Wales. The average 
prices of slack ranging from 2s. 6d. to 6s. per ton. The 
quantities of seaborne coal brought into the London 
market in 1878 amounted to 3,198,309 tons, against 
3,170,601 tons in the previous year; by railway and canal 
in each of the same years the quantities were 5,596,267 
tons and 5,421,082 tons, giving a total supply of coal to 
the London market of 8,974,574 tons in 1878, compared 
with 8,591,683 tons in the year 1877. 

In the Royal Coal Commission report, vol. iii. 
appears some very interesting statements for the year 
1869, showing the uses to which the coal raised in that 
year was applied, amounting to 107,427,557 tons. Since 
that date the production of our coal mines has increased 
nearly 25 per cent., the output of 1878, as previously 
stated, amounting to 132,607,866 tons. Again, in the 
introduction to the Mineral Statistics for the year 1873, a 
general summary appears of the uses for which the coal 
raised in that year was employed. With these statements, 
and other available information bearing on the subject 
all of which have been considered, the annexed genera 
approximate summary has been prepared, and will give a 
comparative idea of the uses to which the coal raised in 
1878 was applied :— 

In concluding our notice of the production of coal, and 
its distribution in 1878, it only remains to commend the 
volume of “ Mineral Statistics,” from which most of the 
foregoing facts have been drawn, to the attention of those 





of our readers who are interested in the subject. The 
volume is an annual report, published regularly since 
the year 1854, and issued from the Mining Record 
Office by the keeper of that department, Mr. Robert 
Hunt, F.R.S., aided by Mr. Richard Meade and 
Mr. J. B. Jordan, and contains, in addition to other 
matter, a yn ne list of the metalliferous mines, iron 
mines, and collieries of the United Kingdom, as well as 
those of the clay works and smelting works, in which 
latter the ores are reduced to the metallic state. 
Tons. 
15,494,633 
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29,662,305 
1,200, 
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PLOUGHS AT Tae KILBUBN SHOW. 
vo. IV. 


SUBSEQUENT to the dates referred to in our previous 
articles on this subject,* in which the chief inventions 
down to 1844 were described, invention has been almost 
entirely confined to modification in detail. Many of 
these detail improvements have, however, been of great 
importance. With increased lightness of draught great 
superiority has been achieved in the finish of the work 
which the different plone will do. In the first volume 
of the “Journal” of the Royal Agricultural Society Mr. 
Philip Pusey, F.R.S., gives an account of what was, per- 
haps, the first tolerably complete “ Experimental Inquiry 
on Draught in Ploughing” of which any careful record 
has been made. The experiments were carried out in 
1839 by himself, assisted by Mr. Allan Ransome, with 
nine different ploughs, and as these afford some compara- 
tive data, we may quote from them. The Jand in which 
the trials were made was of several kinds. The light 
land is described as of a very free, brown, loamy sand, of 
good quality, free from stone, gravel, and clods. It was 
at the time a clean wheat stubble, and is situate in the 
parish of Hatford, and rests on a pure yellow sand. It 
was therefore a very light land. Furrow slices of four 
sizes were turned. 


Draught ‘of Ploughs in Light Land in 1839. 


| Size of | Size of | Size of | Size of 
| Furrow, | Furrow, Furrow, | Furrow, 
/9in. x 4in. 9in. x 5in. 9in. x 6in.|9in. x Tin. 
| 
| Draught in stones of 141b. 





Maker of plough. 





1. Ferguson’s Scotch swing,| j 
Fre 18 | 
2. Clarke’s Scotch swing, iron! 17 | 
3. Hart’s one-wheel Berkshire, | | 
| 

| 


19 
17 


19 
18 


4. Ransome’s two-wheel FF, . 
21 


i 
wood beam and handles_..| 
20 
! 
| 


5. Ransome’s swing FF, ditto| 
6. King’s ditto ditto.. .. ..| 
7. King’s one-wheel .. 
8. Ransome’s N L 
oer 
9. Old Berkshire .. .. ..| 
ee ee ee ee ee 


23 


' 
Rutland) 


20 
2 | 31 
155 ee ae 


The turnfurrows fitted to Ransome’s, Ferguson’s, 
and Clarke’s ploughs were of the concave form 
produced in accordance with the method described 
at page 43 ante. Hart’s turnfurrow was hy wpm some- 
what convex at the front parts, and nearly flat toward the 
tail. The old Berkshire plough was fitted with the short, 
almost flat turnfurrow, which does not raise and gradu- 
ally turn the slice over, but grubs and breaks the slice up, 
and rubs and pushes it over. The results given in the 
above table for light land were generally borne out in the 
heavy and medium lands in which Pusey made his 
experiments. They show how much lighter in draught 
are wheel ploughs as compared with swing ploughs, a 
result po by subsequent experiments, and indi- 
cated by the fact that of the ploughs tried by Mr. Pusey 
the lightest in weight were also the lightest in draught, 
comparing, of course, only those with similar turn- 
furrows. Mr. E. J. Ransome has also more recently 
shown the effect of weight in the draught of a modern 
plough which weighed 3 cwt., and the draught of which 
was, when making a 9in. by 6in. furrow, 21°5 stone; 
the weight was increased by 1 ewt. when the draught 
was 28 stone; another hundredweight increased the 
draught to 33°5 stone. The draught of another plough 
weighing 2} cwt. was then measured, and found to 
but 18} stone. In the case of the 3 cwt. plough, the 
draught increased by from 5} to 6} stone for each hundred- 
weight added, or about one-third the whole draught of 
the plough unloaded. Pusey’s experiments led to the 
conclusion that about one-half the draught was due to 
the plough weight, while subsequent experiments have 
given the proportion of from 33 to 50 per cent. In the 
same volume of the Agricultural Society’s “Journal” Mr. 
H. Handley describes a limited trial made by him at 
Ipswich in November, 1838, with the Lincolnshire swing, 
Lincoln Heath swing—Fig. 17—the Rutland—Fig. 36— 
and the Bedford wheel—Fig. 37. They were tried with 
a Regnier dynamometer in a stubble field of sandy loam, 
making a furrow 10in. by 6in. The following are the 
eer 1838 ight Land. 

vil p teen Mark. sa Weight. Draught. 
. Ransome NL rere aerial & 
.. Ransome NL de) See Ee a Se 
Lincoln swing.. .. White, with Ransome’s fit- 

tings, B Oe 55, ae ee ee 
Lincoln Heath.. .. DittoLH .. .. .. .. 111. 800 
Here, again, the superior lightness in the draught of the 


* See pp. 25, 43, and 73 ante, 
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wheel plough is exhibited, and the cause of the fon 
success of the Rutland and Bedford ploughs is evident. 
Much of the success of these ploughs was attributed to 
the care paid to the | pao chilling of the cast iron 
shares, which preserved a good cutting edge in working. 
The draughts of the ploughs which competed for the 
rizes in 1844 are not recorded by the Agricultural 
ociety, but of the draughts of those which took the 
rizes at more recent competitions, we shall speak 
Farther on. 

In 1845 Mr. W. Ball, of Rothwell, made a plough 
which, slightly improved, was afterwards sent to 
Northampton in 1847, and there and elsewhere it did 
exceedingly good work. It is known as the Criterion 





Fic. 434.—BALL’S PLOUGH, 1847. 


plough, and, with a somewhat lengthened turnfurrow, as 
shown in the annexed illustration, Fig. 43A, it is still 
widely used. Except that it has a solid beam instead of 
the trussed beam, it will be seen to be very similar to the 
V L plough, Fig. 42, made 7 Messrs. Ransome in 1844. 

In 1847 the first prize of the Agricultural Society for a 
heavy land plough at the Northampton meeting was 
awarded to Mr. Busby, who for a long time occupied a 
prominent position as a plough-maker. The plough to 
which this prize was awarded was substantially the 
YL plough with the truss beam, but with a modified 
turnfurrow. 

One effect of the stimulus resulting from the award of 
prizes by the Royal and other ere 3 societies has been 
the production pd nore. yg different weights, strength, and 
detail specially adapted to different classes of work and 
soils. j the earlier stages of the development of the 
modern plough, the form and the angle at which the 
furrow slice should be laid were subjects of much con- 
troversy and experiment. The crested slice, 7.¢., a trape- 
zoidal slice with the most acute angle upwards, became 
for some years the most favoured form. This furrow 
had alre — for very many years common in Scot- 
land, though it attracted little attention in this country 
until after the Warwick Show, in 1859. Some high awards 
were then given for ploughing of this sort, and its merits 
were afterwards much discussed. It is obtained by 
cutting the furrow bottom deeper on the land-side, and 
the object is to get more earth for covering up the seeds 
deposited between the slices, and tu secure by the high 
acute-angled crest a larger area exposed to the air. It 
may be shown, however, by examination of the ordinary 
rectangular and the crested furrow of relative propor- 


o¢. 


— »” ¥ 


Yj YH Gti Yj 
VME Ye Vy 
Fic. 438,—CRESTED FURROW SLICE. 


tions, that the quantity of soil which may be easily acted 
upon by the harrow in covering up the seed is very little 
more, » heer one-fifteenth, with the crested than with the 
rectangular slice, while the quantity of soil in the latter 
for the roots is more than double the above quantity. The 
ribs on the bottom of the crested furrow are, moreover, 
objectionable, as in some situations preventing the water 
from getting away freely, and the narrower slice increases 
the distance the horses have to walk to do the same 
quantity of work by about one mile in every ten. It 
has also been found that the produce of crested wang 
is sometimes not so much as from land ploughed wi 

the rectangular furrow. The Royal Agricultural Society, 
therefore, gave up the encouragement it had offered since 





Fic. 43.—RECTANGULAR FURROW SLICE. 


1859 to crested ploughing, and in 1864, in its instructions 
for the plough competition at Newcastle, reverted in the 
following “Standard of excellence in ploug ” to the 
rectangular furrow :—“ The plough should cut the sole of 
the furrow perfectly flat, leave the land-side clear and true, 
lay the furrow slices with uniformity, with perpendicular 
cut of the land side, leaving a roomy horse walk ; that it 
should have an efficient skin coulter, be light in draught, 








simple, strong, and economical in construction.” The 
crested furrow slice is shown in the annexed illustration, 
Fig. 43 B. The form of furrow most commonly used in 
England is that shown in Fig. 43, the slice being rectan- 
goss and in accordance with the above standard of the 

yal Agricultural Society. The most ordinary width of 
furrow is 9in. and the depth 6in., the slice being laid at 
an angle of 45 deg. This furrow, as previously stated, 
complies most successfully with th 





breadth of the rectangular section of the furrow slice is | 
as 10 to 7, or the length of the section should be about 

equal to the diagonal of a square built on its width. In| 
ordinary work, however, the rectangular slice is not often | 
laid in the solid form above shown. A ve long turn- | 
furrow is necessary for this, and though used for plough- 
ing leys ox leas, or grass land, and in ploughing matches, | 


dear. The furrow slice is turned nearly over, as shown 
in the annexed Fig. 46. 
We have referred to one or two early instances of the 
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to successful tillage. Although commonly 8$in. or Qin. | 
by from din. to 6in., the proper ratios for the length and| . 
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upper angie of the slice as shown in Fig. 44. This is suit- 





Fic. 44.—ORDINARY PLOUGHING, BROKEN FURROW SLICE. 


able for almost every kind of crop, and is the form of 
yovene most easily arrived at by a great variety of 
ploughs. P as 

In a previous article, page 44, the earlier forms of 
Kentish turnwrest ploughs are illustrated and the work 
performed by them described. A long, narrow, turn- 
furrow known as the Kentish, is now made for single ordi- 
nary ploughs by all the principal plough-makers, for 
turning the furrow slice completely over in accordance 
with the long-established Kentish custom. The = hing 
effected by both these and the turnwrest p i 
shown in the annexed Fig. 45. The slice is completely 
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Fig. 45.— KENTISH PLOUGHING, INVERTED FURROW SLICE. 
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turned over, and the vegetation that was on the top is 
buried and the lower soil at the same time exposed to the 
atmosphere. While this system of aan only 

rformed by the turnwrest plough it was chiefly con- 

ned to Kent, but it has found more general favour since 
the Newcastle meeting of the Royal Agricultural Society 
in 1864, as performed with ordinary iron ploughs fitted 
with Kentish turnfurrows. The work approaches the 
qualities of digging more nearly than with the ordinary 
turnfurrow. 





HORNSBY'S P 

Ploughing with very wide furrows is practised to some 
extent in this country, but much more in some of the 
colonies and in the great wheat-growing countries. Its 
chief recommendation is in the great quantity of work 
that can be got over in a given time. In ploughing an 
acre with a 9in. furrow the plough travels about eleven 
miles, while in ploughing the same area with 1l4in. or 
16in. furrows the distance is reduced to 7 and 6°16 miles 
respectively. The difference in the time occupied is 
correspondingly large. With a Qin. furrow and the 
horses travelling at two miles an hour the time occupied 
is about five hours and a-half, exclusive of time occupied 
in turning at the headlands, while with a 14in. furrow 
the time would be about three hours and a-half. The 
power required does not moreover increase with the speed 
at which the work is done, so that although the land is 
not quite so well prepared, the inducement to adopt this 
wide ploughing is very great, especially where labour is 


oughs is | 
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Fic. 46.—WIDE PLOUGHING, BROKEN FURROW SLICE. 


/early use of a convex surface to the turnfurrow. 
Brand, towards the end of the last century, used the 
| convex breast—Fig. 31—and Wilkie, early in this, used 
breasts of convex curvature on his “Lanarkshire plough.” 
To Messrs. R. Hornsby and Sons seems, however, to be 
| due the credit of the systematic modern introduction of 
| the long convex turnfurrow. This firm exhibited 
| ploughs at the Warwick meeting in 1859 thus fitted, and 
| with two of these gained the two first prizes for light 
and heavy land. The ploughs were throughout excellent 
in general and detail design and in workmanship. The 
annexed woodcut—Fig. 47—shows the plo as then 
made. The beam, left-hand handle, and the frame, were 
forged all in one piece. The convexity of the breast 
throughout its whole length will be seen from the illus- 
tration to be the chief point of difference from those 
illustrated in Figs. 36, 37, 38, and 42. From a cursory 
examination of the work to be done by a turnfurrow in 
| turning the furrow slice, it might be imagined that the 
| best form for the former would be that of a true screw. 
| Long experience and long series of experiments have, 
however, proved that the uniform twist of a true screw, 

| gives a turnfurrow which is too hollow a little behin 
| the share, and too far over at the hinder part. The result 
| is that the furrow slice is in most soils broken by it, and 
| the crest deformed. It is thus necessary to swell the 
reast of the turnfurrow as shown in Fig. 47, and gene- 
— to give it such a form that any transverse section 
will give either a right line or a curve with outward 
convexity. An examination of the work to be performed 
by the turnfurrow in the time occupied in moving a 
a distance equal to its whole reeiecd will show that the 
pressure cannot be uniform throughout that length, if 
the turnfurrow be of uniform twist. In the first part of 
the distance taken, the furrow slice has not only to be 
lifted somewhat more than a fourth of its own width, 
while in the remainder of the distance the lift is only 
| balf its wicth ; but this lifting and twisting of the slice 
has to be performed at the part nearest to the uncut 
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parent soil, where the slice is yet fixed and the resist- 
ance to bending and lifting greatest. A pressure is thus 
visited on the throat or breast of the turnfurrow which 
cannot be distributed on to the other parts, and can only 
| be reduced on that part by increase of length. The 
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LOUGH, 1859. 


annexed diagrams, Figs. 48, 49, and 50, will show how 
the work y differs through the length of the turn- 
furrow. In Fig. 48, A, is the slice about to be cut and 
lifted into the position A,, indicated by the dotted lines. 
In doing this the centre of gravity of the section is raised 
through the height and distance indicated by the dots 
and dotted arc. From this positicn is passes to that shown 
at A,, Fig. 49. It will be seen that the centre of gravity 
of the section has fallen, and thus from position A, to 
position A,, Fig. 49, the work done is very small as 
compared with that from A, to A,, and consists only in 
twisting the slice. From A, to A,, Fig. 49, the work is 
again heavier ; the section is raised as well as pushed 
over, and as the lifting is done against the pressure 
necessary for simultaneously pushing the slice over, the 
work is much heavier than that represented by so much 
lift and so much push. From A, to A,, Fig. 50, the 
centre of gravity again falls a little ; the work is again 
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smaller except when in practice it is desirable to press 
the slice. over — firmly onto the last slice, cut B. 
From Fig. 50 the five principal positions of the centre 
of gravity of the section, illustrative of the work done, 
are shown. A uniform twist, it will have been seen, is 
thus undesirable ; a convex surface becomes necessary to 
obtain the proper twist, and a concave surface is unde- 
sirable, because too large an area is in contact, at any 
section, with the slice, and by it the upper and lower 
angles of the slice are broken and rubbed off. Mr. J. E. 
Ransome has found that any part of a turnfurrow which 
presents an angle greater than that shown at X, Fig. 48, 
should not bear upon the slice over more than about one- 
fifth of its whole width. The turnfurrow which conforms 
to these conditions is much like that shown at Fig. 47, 
but the most recent forms for general purpose ploughs 
will be shown hereafter. Returning to the trials at 
Warwick in 1859 referred to in connection with Fig. 47, 
we may give some of the figures obtained as showing the 
decrease in draught as compared with the ploughs tested 
by Mr. Pusey. In heavy land the furrow slice was 12in. 
by 9in., those for light land are not recorded, but were 
probably about 9sin. by 6sin., and 9in. by 5in. 

purpose ploughs. 

Draught of Ploughs in 1859. 


Light Land. 
Maker. Draught. 
Ibs. 


for general 


Heavy Land. 
Maker. —— 


Hornsby .. 132°38 .. 
Ransome... 138°475 .. 
Howard .. 132°25 
Ball .. .. 127°33 
Busby .. 137-00 


General Purpose. 
Maker. Draught, 
Ibs. 


139°76 


-. «- Howard .. 123°35 
136°00 


.. Ransome... 117°85 
.. Hornsby.. 120°20 
. Hensman 112°63 


Hornsby .. 

Ransome .. 
-- Howard .. 13846 .. 
. Hensman.. 14230 .. 

Busby . 135-00 


Mean... 133°487 Mean.. 138°30 

There are so many conditions affecting the working of 
even the same plough that it is at all times difficult to 
make comparison between different ploughs tried on dif- 
ferent lands. In Mr. Pusey’s experiments the draught 
was greater in heavy land than in light land, while the 
above figures show that on the light land at Warwick the 
draught was the greater. The condition of the land in 
respect of stones, roots and weeds, and slight differences 
in the proportions of alumina and sand, hardly dis- 
tinguishable by feel or examination, make much differ- 
ence in the toughness of the soil and the difficulty of 
working. For “og ofa ay comparison, however, 
between the effective work to done by horses on a 
lough in 1839 and in 1859, we may take Mr. Pusey’s 
ures for the 9in. by 5in. furrow to compare with those 
of the general purpose ploughs of 1859. Mr. Pusey gave 
his draught as 163stones. This is 226 lb. as the mean, 
or, taking the plough of lightest draught—12 stones— 
168 lb. The mean draught of the 1859 ploughs was but 
117°83 lb., and the minimum draught 112°63 lb. The 
mean draught in 1859 of a general purpose plough was 
thus only about 50 | gal cent. of what it was in 1839; 
while the heavy land modern plough turning a furrow 
12in. by 9in. worked with about 44 per cent. of the power 
required in 1839 to make a 9in. by 7in. furrow in light 
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AGGRESSIVE TORPEDOES. 

Tue U.S. Army and Navy Journal of October 4th contains an 
interesting article on aggressive torpedoes, from which we make 
the following extract :— 

Compressed air has been deemed an indispensable agent in pro- 
pelling and manipulating aggressive torpedoes. Our readers are 
aware that the Whitehead “fish torpedo ” is propelled by a small 
motive engine actuated by compressed air supplied by a cylin- 
drical reservoir contained within the body of the torpedo, into 
which atmospheric air is pumped when the yom te instrument 
is to be used, until it reaches a tension of nearly 1000 lb. to 
the square inch. Compressed air of less tension is also employed 
to start the “‘ fish torpedo ” in the direction of the object intended 
— stain i has devised rped 

aptain Ericsson has devi an aggressive to’ o of great 
Bm composed principally of light wood and actuated by com- 
pressed air without employing intern:] motive machinery. The 
expedient adopted is that of converting the potential energy 
of compressed air contained in a capacious reservoir, into kinetic 
energy imparted to the torpedo. The reliminary trials on the 
Hudson, reported to the Bureau of Ordnance, recorded a mean 
rate of sf tpree: nautical miles for the first 250ft. by employ- 
ing air of the moderate tension of 150 lb. to the square inch. it 
should be observed that the areas of the bore of the forpedo 
tube and its propelling piston were greater than the sectional 
area of the torpedo, hence the extraordinary velocity attained 
by such moderate pressure. 

The favourable result of the preliminary trials on the Hudson 
induced Captain Ericsson to construct a vessel, the Destroyer, for 
the pu of handling the new aggressive weapon. In our 
description of the Destroyer and the several notices relating to her 
ee trials towards the close of last year, we made no allusion to 
the torpedo gear, then not quite finished, our intention being to 
furnish a detailed description when presenting a record of the 
torpedo trials intended to have been conducted last summer. 
Before the commencement of these trials, however, the constructor 
had elaborated a new method of expelling the torpedo which 
dispensed altogether with compressed air, thus rendering the in- 
tended minute description of the to o gear of the Destroyer 
superfluous. It will be instructive, however, to mention that a 
large reservoir or gw of sustaining any desirable pressure is 
suspended under the intermediate deck of the Destroyer, nearly 
filling the vessel forward of the chimney ; a torpedo tube 20in. in 
diameter, 33ft. long, being applied near the bottom and passing 
through the stem. The mouth of this tube is closed by a sea- 
valve of peculiar construction, which when open offers scarcely 
any resistance to the progress of the vessel. An engine of 150- 
horse power is applied abaft the main engines, actuating the com- 
pressor machinery, appropriate tubes conveying the compressed 
air to the reservoir at the bow. 

The new method of manipulating torpedoes devised by Captain 

Sri , which we are now considering, is based on the fact that 
gunpowder is virtually potential energy stored within a very small 
space and procured without the expenditure of mechanical power; 
while the compressed air stored in the reservoir is potential 
energy demanding a very large space, and called forth by a great 
expenditure of steam and engine power. The striking contrast 
between these two potential energies, in favour of the new method 
does not end here : the powder is always at hand, the — 
air calls for an expenditure of the important element of time, 
which, during torpedo operations, will, in most cases, defeat the 
object in view ; for while a Whitehead torpedo intended to take 
the place of one that has just missed its mark is being charged, 
the enemy may change his position or retreat. 

The important problem then presents itself—Can the violent 
energy of gunpowder be made available in propelling the heavy, 





bulky, and comparatively weak body of the Sarpedo, without | 
crushing or splitting the same. This problem the designer of the | 
Destroyer determined to solve last spring, and for that purpose | 
sppli to the Secretary of the Navy for permission to use a | 
1din. gun and carriage to conduct experiments with. The 
application met with a favourable reception from the hon. secre- 
tary, and the Chief of the Bureau, Commodore Jeffers, caused a 
navy 15in. gun and carriage to be forthwith mounted on 
the = scow belonging to the Ordnance Department, at 
the New York Navy-yard. He also instructed the Inspec- 
tor of Ordnance, Captain Matthews, and his assistants, 
Lieutenants Hanford and West, and gunners, to assist during | 
the experiments. The gun being thus placed at his dis- | 
posal, Captain Ericsson applied to it a hinged cylindrical exten- | 
sion sec to a muzzle ring bolted to the termination of the | 
chase, as shown by the annexed illustration, representing a sec- 
tional plan and side elevation of the piece. The principal object 
of this cylindrical extension—partially open at the top during the | 
preliminary trial—is that of sustaining and directing a torpedo 
19ft. long, pointed at both ends, and proportioned to carry an 
explosive charge of 250 1b. at the head, the tail being provided | 
with a cast iron armature to balance the weight of the charge | 
and receive the thrust produced by firing the gun. The object | 
of the hinge is that of enabling the gunner to swing the extension | 
to one side for the purpose of facilitating the sponging of the | 
piece. The sectional plan, on which the outline of the torpedo is | 
marked, shows the propelling po, composed of cast iron, 
employed to transmit the initial energy of the charge and the | 
apd diminishing energy of the expanding powder gases. 
e tail end of the torpedo is made blunt in order to withstand 
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to bejmpracticable on the assumption that the torpedo duri 
its flight retains the inclination a the axis of the = can .~ 
longer be regarded as a visionary scheme, since the recent 
trial has shown that the angle of the axis of the torpedo on 
striking the water at the end of its course coincides with the 
angle of fall of the trajectory. Again, the ones torpedo ex. 
periments on the Hudson, before referred to, showed that when 
the torpedo after a short flight through air at a small elevation 
is laid flat on the water, it proceeds at a high rate of speed in a 
straight course near the surface. Our professional readers will be 
interested to learn that Commodore Jeffers thinks that this mode 
of projecting torpedoes towards an enemy’s ship will prove very 
effective. 

As we are only dealing with the question of substituting powder 
for compressed air in manipulating aggressive torpedoes, it has 
not been our intention to present a record of the experiments con- 
ducted at Sandy Hook to determine the flight of the torpedo 
through the air, nor its behaviour on striking the water ; but we 
deem it proper to mention the interesting fact established by the 
trial, that by attaching to the head on opposite sides in the hori- 
zontal — thin discs placed at an angle of 13 deg. to the axis, 
the inclination of the torpedo during the flight can be regulated 
7 accurately by ney changing the width of these discs, It 
will be well to mention that no recoil of the gun has been expe- 
rienced during the trials, although the friction gear applied to 
the slide has been but slightly ry<~ Captain Ericsson has 
accordingly offered to build for the Ordnance Department rotary 
gun carriages without slides, suitable to be placed on the decks of 
vessels, for expelling torpedoes in the manner before explained. 

It remains to be stated that, apart from the possibility of attack 














ELEVATION 


ERICSSON’S AGGRESSIVE TORPEDO. 


the crushing effect of the great pressure brought to bear upon it. | 
An elastic cushion composed of discs of pasteboard is inserted | 
between the bottom of the piston and a loosely fitting disc applied | 
between the cushion and the blunt end of the torpedo. It will | 
be observed that the propelling piston is placed at a considerable | 
distance from the charge, the latter being located near the termi- 

nation of the chamber and contained in a flannel bag supported 

by a conical piece of wood held by a slender iron rod inserted in | 
the bottom of the piston. A charge of 8 1b. of powder, composed of | 
hexagons weighing 96 grains each, was employed during the entire | 
series of experiments, its volume being 216 cubic inches, while the 
actual volume of the explosive body (weighing 8lb.) was only 135 | 
cubic inches, and the unoccupied contents of the chamber 2997 | 
cubic inches. It will 
2997-216ths = 13°83 times ter than the volume of the charge, 
and 2997-135ths=22°20 times greater than the actual volume of 
solid powder. Notwithstanding this extraordinary disproportion 
of charge and airspace, it was found during the trial that a bright 
flame issued from the muzzle of the gun at each discharge follow- 
ing the expelled propelling piston for a distance of nearly 8ft. 
This circumstance becomes the more remarkable when the fact 
is taken into consideration that the total internal contents of 
the gun in rear of the propelling piston, at the instant of leaving 
the bore, is 24,377 cubic inches or nearly 112 times greater than the 
volume of the charge. The internal pressure, indicated by the 


large volume of atmospheric air. Obviously the great compres- 


sion of the air in the chamber at the instant of explosion brings | 


the particles of the oxygen of the confined air into closer contact 


than even in pure oxygen gas under atmospheric pressure. This | 


consideration accounts satisfactorily for the perfect combustion 


ing an expansion in the ratio of 112 to 1 as compared with the 


volume of the charge, and 178 to 1 compared with the actual | 
body. Experts cannot fail to regard the | 
foregoing facts as very important, proving as they do that the | 
enerally supposed, a | 
“he result of the trial | 
is conclusive in this respect, and shows that the developed power | 
may be controlled, and to some extent regulated as we regulate | 


volume of the explosive 


explosive energy of gunpowder is not, as 
mere momentary development of energy. 


the expansive force of permanent gases. 

As aeoaihe stated, the torpedo ve during the experiments 
is made of wood, 19ft. long, exactly fitting the bore of the 15in. gun, 
its weight including that of the propelling piston being 1281 lb. 
It should be mentioned that the flight of the torpedo during the | 
trial presented several remarkable features, especially in regard 
to the position of its axis, which in place of retaining parallelism 
with the axis of the gun, gradually changed its inclination corre- | 
sponding exactly with the curvature of the trajectory near the 
termination of the course. On the other hand, no deviation what- | 
ever was observed in the vertical plane of the trajectory, the 
course being perfectly straight. 

We have omitted to state that the experiments were com- 
menced on the weat side of the Hudson, but as the bottom there 
proved very soft, the gun scow was towed to the Horse Shoe 
near Sandy Hook, where the bottom is very firm, being com 
of fine sand. Itshould be mentioned also that during the experi- 
ments on the west side of the Hudson two torpedoes were lost. b: 
striking the water at a considerable angle and entering the soft 
bottom at nearly full speed. The entering force, estimated at 
upw of one million foot-pounds, caused both torpedoes to 
disappear completely. At Sandy Hook, however, the bottom 
proved to be so firm that the torpedo, the weight of which is 
somewhat less than its displacement, invariably floated to the 
surface at whatever angle it struck the water. It will be asked, 
what became of the propelling piston which, noing composed of 
cast iron, of course dropped into the sea after having parted 
company with the to o during its flight through the air? The 
answer is, that owing to the firmness of the bottom the piston 
was recovered at each disch of the torpedo, excepting the one 
which terminated the trial. It is scarcely necessary to mention 
that spare pistons were provided, and at hand, in case of such 
accidents, : p 

Captain Ericsson discovered a mode of discharging torpedoes 
from the15in. navy guns, entering the waternear an enemy’s vessel, 
and then proceeding in an inclined straight line until the lower 
part ofthe hull is reached, This device, which has been supposed 





thus be seen that the air space was | 


| wires, insulated from each other, enclo: 


| nates in two ton p 
| at a distance of about two millimetres, and communicating respec- 


by throwing aggressive torpedoes from the decks of vessels, the 
dispensing with the internal propelling machinery employed by 
Whitehead opens a wide field for the application of the sub- 
merged torpedo tube. Obviously such a tube may—as pointed 
out by the patentee in his American and English patents—be 
suspended from the sides of vessels of all classes, and submerged 
at any desirable depth. Nautical experts can best determine the 
utility of aggressive torpedoes expelled from such tubes in a naval 
action. 

The success which has attended the substitution of gunpowder 


| for compressed air as a means of expelling torpedoes now enables 


the constructor to remove from the Destroyer the entire air com- 
pressing machinery as well as the large air reservoir which is at 
om suspended under the intermediate deck of the vessel. 
Much space will thus be saved for the accommodation of coal, at 
present too limited ; while considerable reduction of the cost of 
construction will be effected in future vessels, the enhanced cost 
of a torpedo tube of increased thickness on | inconsiderable. 
The most important advantage, however, attending the substitu- 
tion of powder for compressed air will be that of saving the time 
lost during the operation of charging, inseparable from the 
Whitehead m peer In action this loss of time may prove fatal, 
since a vessel capable of expelling her torpedoes in rapid succes- 
sion will certainly defeat an opponent compelled to remain inactive 


| while the charging process is going on. 
flame issuing from the gun after such an extraordinary expansion | 
of volume, can only be accounted for by assuming the combus- | 
tion of the powder gases to be perfect owing to the presence of a | 








A Srece Messace TransMitrer.—In a recent impression of 
La Natura, Signor Guisseppe Serra Carpi, says :—‘‘I have lately 
constructed an apparatus e means of which anyone can transmit 
or decipher telegrams, using the Morse system, without previous 


cons u actor u | study. I must premise, however, that my plan is designed only 
indicated by the bright flame issuing from the gun, notwithstand- | 


for use in exceptional cases, and not in ordinary telegraphy, where 
the skill of a professional operator is indispensable. The 
illustrious Morse himself invented, if I mistake not, an apparatus 
to enable non-experts to send messages, but it was too com- 
— and difficult of transport to be of much practical value. 

fy apparatus consists of a square piece of cardboard that can 
be folded into four for convenience of carriage. In this are made 
a number of openings parallel to each other and to the sides of 
the cardboard, so that, passing underneath a thin sheet of metal, 
the surface shows so many metallic rectangles separa from 
each other by equal intervals, one for every sign required in 
telegraphy. ‘Thus the letter A would be represented by a short 


| metallic rectangle followed by a longer one, the letter itself being 


clearly written to the left of the signs. Of the four compartments 
of the board, two are occupied by the alphabet, one by the stops, 
and one by theciphers. In order to send messages by means of 
this board a little fork must be used composed of two conducting 
in a glass tube to the 
ends of which they are fastened. At one end the tube termi- 
es of elastic metal, and parallel to each other 


tively with the two wires within the tube. These latter are also 
attached to two other wires, flexible in the highest degree, and 
insulated from each other, which communicate with Nos, 1 and 3 
of the key-board, so that the two tongues form the ends of an 


| open circuit which will be closed every time that an arc of con- 


ductivity is formed from the one to the other. It is easy to see, 
then, thet drawing the fork with a certain degree of uniformit 
over the various series of. metallic plates there will result suc 
and so many completions and interruptions of the circuit as to 
form the dots and dashes of the Morse alphabet. In practice I 
have found the system answer admirably, giving the signs with 
the utmost regularity and clearness. I may observe that the 
metal fork should not be too stiff, in order that it may press 
lightly on the plates, and further, that these latter should be pre- 
pared so as to resist the ordinary influence of the air. 

scarcely point out how useful this apparatus would prove in 
various cases, for inst: , as the fire — from 
distant stations. It is admirabl adapted for field telegraphy. 
I have oat to add that, to enable non-experts to read messages 
received, I have devised a card, having the letters of the Morse 
alphabet dis in groups according to the number of signs in 
their composition. In this way the receiver, having counted the 
number of dots and dashes in the letter, has to search only in a 
_— group, instead of looking through the whole alphabet.”— 

ectrician, 
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RAILWAY MATTERS. 
ispute between the Liverpool Tramway Company and 
Pay om oo has been satisfactorily settled at last. 

Tue Governor of Dembey on the 15th inst. travelled fifteen 

miles upon a locomotive on the railway through the Bolan Pass. 

way bridge over the Rance at Lessart, below Dinan 
eft just been completed. Its length is 964 metres, the width of 
the river being 90 metres. This is considered an engineering feat, 
ntly announced that the German Government 

ord to eotablish a consultative railway commission. The 
Berman Minister of Commerce P ed with the formation 
of the first council, which will assemble in the course of this 
month. 4 . 

Tux investigation of the German Railway Department into 
colour blindness shows that on the State lines one employé in 125 
is affected by it, and on companies’ lines one in 250; but these 
and locai discrepancies in the return imply that the test applied 
was not uniform. 

Tue completion has been announced of a seaside railway as 
far as Kalutara. The Governor was, — India and the Colonies, 
to open the terminus at that town on the 22nd ult. The bridge 
across the river, which has hitherto delayed the full opening of 
the line, had been thoroughly and satisfactorily tested by the 
railway engineers, 

‘ue Gothard tunnel is now within 840 metres of completion, 
though some considerable time must necessarily elapse thereafter 
before it can be opened for traffic. One of the first uses to which 
the passage will be put will be to unite Goeschenen and Airolo by 
an underground wire, obviating the frequent interruption of tele- 
graphic communication by storms and avalanc 

A rata. railway accident occurred on Tuesday afternoon at 
Radcliffe Bridge, on the Lancashire and Yorkshire line, between 
Manchester and Bury. ‘Two carriage inspectors were at their 
work, when an engine, of the approach of which they were 
unaware, came up and threw them off the line. One was thrown 
into a ditch and died on the way to the Manchester Infirmary. 
The other received serious injuries. 

Tue important ag one 4 from the Derwent Hematite Iron- 
works along the sea beach to Workington harbour is, writes a 
correspondent in West Lancashire, approaching pe penne The 
damage done by the late storms has been repaired and precautions 
are being taken to ap high tides from affecting the track. 
The rails run along by the Low Shipbuilding-yard and cross the 
timber slip from the old dry dock; they then run on the quay 
side and curve round the corner of the Harbour House. When 
completed the tramway will give great facilities to the port in the 
shipment of pig iron, &c., and the discharging of Spanish and 
Irish ores. 

From a recent statement by Sir E. Watkin, it appears that the 
important link line necessary for the completion of the Inner 
Circle railway is 2 miles 1 furlong 5 chains long, including the 
Whitechapel-road extension, and that the estimate for the works 
is £605,000, and £228,000 for the stations, land included. us 
the total cost would be £833,000, irrespective of the right of way, 
or assuming that this right is giventhem. He said that the great 
mublic bodies would have to bear their share of these large sums, 

t is stated that the two os (the Metropolitan and the 
District) have expressed a willingness to give the public bodies 
£400,000 for the right of way under the streets, with certain con- 
ditions. At present, however, there is no proposal before the 
shareholders. 

Ove of the most important undertakings of the present year 
has, the Zimes says, just been commenced—viz., an inter-oceanic 
route across the Tehuantepec Isthmus in Mexico, the Govern- 
ment of which has given Mr. Larned, of Pittsfield, Massachuset 
a land grant sufficient for railway —, together with fu 
control of the harbour at the mouth of the Goatzacoalcos River 
and of the lakes on the Pacific side. The railway, which is to be 
finished in three years’ time, will start from the harbour and 
terminate at the upper lagoon on the Pacific side, the distance 
being between ninety and 100 miles. ady a large staff of 
engineers and labourers are on the ground, and supplies of 
material have arrived from Galveston and other places. As the 
harbour of Vera Cruz is fast silting up, the formation of a new 
one at Goatzacoalcos is a matter of considerable interest to the 
Government. 

Unner examination by the State Committee on Railway 
Affairs, a leading member of one of the largest car building 
companies in the United States, Mr. Gilbert, testified that 
the ew price of box cars is from 400 dols. to 450 dols. 
In 1872 they were as high as 1200 dols. A_ milk car 
costs about 100 dols. more than an ordinary box freight 
car, that is, when the box is not changed. A bageage car 
truck and a passenger car truck are about the same. The price 
ofa baggage car varies from 2000 dols. to 2500 dols. The cheapest 
style of Wagner’s drawing-room cars may be made for 8000 dols. ; 
the usual price is 12,000 dols. This includes all the furnishing. 
The cheaper Leger sr cars, four wheels, are made for 
10,000 dels. The ordinary mail car costs from 2000 dols. to 
3000 dols.; distributing cars more. Cars for the New York 
Elevated Road cost from 2500dols. to 3000 dols. The last ordinary 
passenger cars built cost, says the Scientific American, 4200 dols.; 
the last built for the Hudson River road cost 5400 dols., including 
a heater and some extra fixtures. Small cars for carrying ore 
cost 200 dols, 


THE pepe out of the district between Cleator and Working- 
ton by the new line of railway opened a fortnight ago is—writes 
a Lancashire correspondent—not only resulting in the develop- 
ment of a rich district, but in the diversion of traffic which pre- 
viously went vid Whitehaven to Workington and Maryport on 
the north and Barrow on the south. The furnaces on the coast 
get a more ready and direct supply of raw material from the 
Cleator district, and the shipping trade has received such an 
impetus at Maryport that a new dock is now in course of con- 
struction, and the necessity of extending the dock accommoda- 
tion at Workington is pressing itself on the notice of those 
interested in the port, which is at present uncomfortabl: 
thronged with shipping. At Whitehaven, on the other hand, 
trade seems to be leaving the docks, as very little is doing, and it 
is not too much to say that Workington, by reason of improved 
railway facilities and the development of the iron and steel 
industries in that place, is fast assuming the ition of the 
capital of the West Cumberland iron and coal district, so long 
held by Whitehaven. 


WnritInc on the subject of the break of gauge in India, Mr. 
W. P. Andrew, chairman of the Scinde, Punjaub, and Delhi 
—— Company, says :—“‘ The services soniened by the Punjaub 
and Delhi Railway in the conveyance of troops and munitions of 
war have been acknowledged by the Commander-in-Chief and 
the heads of departments in India. From recent information we 
learn that an army could be conveyed from Delhi to Lahore— 
340 miles—in ten days, and 30,000 from Moultan to Lahore—210 
miles—in the same time, or a total force of 70,000 men, with guns, 
horses, and baggage complete.” ‘‘The working of the Indus Valley 
State Rai way is,” he goes on to say, “ about being made over to 
the Scinde, Punjaub, and Delhi Railway, which, with the lines 
already in the hands of the campany, w ve a continuous trunk 
line from Delhi to Kurrachee of nearly 1200 miles in length, and 
of uniform gauge. But the vast political, strategical, as well as 
commercial advantages of this great undertaking have been, and 
continue to be, dwarfed by the ——— delay in carrying 
branch lines on the normal gai to the Bolan from Sukkur, on 
the Indus, 140 miles, and from ore to the Khyber, 260 miles. 

e former has not been commenced, and the construction of 
the latter has halted midway, and the Indus at Attock is 
unbridged,” 





NOTES AND MEMORANDA. 


AsouT 171,500 kilos, of vce ge h lines will be in operation 
throughout France by the end of the current year, being av 
increase within the last decade of 57,881 kilos.” All the chief 
towns of departments will then have been brought into direct 
communication with Paris, 


THE presence of ammonia in the water of existing seas is 
general, although its quantity is variable. It exists to a notable 
extent in gypsum, which, being a sedimen’ formation, gives 
evidence that ammonia was in the water of the seas of early 

logical times. Some idea of the saltness of the sea in pre- 
Fistoric ages might perhaps be gained by analysis of some of the 
sedimentary roc 


Proressor SILLIMAN, of Yale, has apelgert the newly dis- 
covered kaoline, or China clay mine at yard, near Norwich, 
Conn., with the following results :—Silicic acid and free silica, 
49°95; alumina, 35°80; magnesia, ‘52; iron oxide, 1°65; water 
combined, 12°34 ; titanic acid, potash, soda, and lime, none; total, 
100°16, showing 97°83 pure kaoline. The mine is from lft. to 
_ below the surface of the earth, and worked by shovel and 
pick. 


Dr. Grizr¥ states that, supposing gas manufacture abandoned, 
the tar colours could be prepared from the residues left on 
rectifying the petroleum of the regions of the Caspian. These 
are estimated at 120,000,000 kilos. yearly, and are ten times 
richer in benzol and five times richer in anthracene than is coal 
tar. The American petroleum has not yet been examined from 
this point of view, but it will probably also prove to be a rich 
source of aromatic compounds. 


In the Paris International Exhibition of Sciences applied to 
industry Juminous dials for clocks are now sold, on which the 
hour can be read during the whole of the night without the help 
of any light whatever. Although fading gradually the phos- 
phorescence is sufficient to serve till daylight. Barometers and 
thermometers are said to be prepared on this poe for night 
balloon ascents when no moon is visible. These substances are 

repared according to the principle defined by M. Edmund 
Docpeneet in his work on phosphorescence. 


Mr. J. W. Osporne, of Washington, recently exhibited before 
the American Association a block-tin tube which had been used 
in the construction of a filter for household purposes, large quan- 
tities of water having passed over it for twenty months. The 
tube formed one leg of asyphon. It passed through a stratum 
of charcoal and one of pure sand, the water to be filtered rising 
high above the latter. e outside of the tube, in that of 


it only which corresponded in position to that of the sand, was | d 


deeply pitted, oxide of tin having been formed. The difficulty 
was to explain in what manner the sand determined the oxi 
tion. An interesting discussion followed the reading of this paper, 
many members of the section ing part, but no satisfactory 
solution of the problem was reached. 


Tue death rate in Gogo ond Austria compares very un- 
favourably with that of — id. According to the report of 
the Imperial Office of Health at Berlin, the mortality in 20 of 
the largest cities in Germany in the 39th week of the present 
year gives as the annual average per 1000 inhabitants the follow- 
ing rates:—In Berlin, 26°4; Breslau, 31°6; Kénigsberg, 29; 
Cologne, 33; Aix-la-Chapelle, 32°7; Frankfort-on-the-Maine, 
19°4; Hanover, 183; Cassel, 19°3; Magdeburg, 22°9; Stettin, 
30°4; Altona, 27°2; Strasburg, 20; Munich, 37°1; Nuremberg, 
21'2; Augsburg, 31‘1; Dresden, 20°8; Leipsic, 16°8; Stuttgardt, 
25; Brunswick, 29°8; Carlsruhe, 27; and Hamburg, 26°3. In 
the four 1 st cities of Austro-Hungary the average was—in 
Vienna, 20°8; Pesth, 34°2; Prague, 27°2; and Trieste, 39°8. 
The general average in German cities has improved, having sunk 
from 26°6 in the previous week to 25°3 in the week in question. 


A NEW for stereotyping has been brought out in 
France, which besides other advantages, claims to effect a 
considerable saving in time and money over the ordinary 
stereotyping and electrotyping processes. It is the invention of 
M. Lucien Marc, of the journal L’Jllustration, and M. Jeannin, 
a sculptor, and is thus described :—‘‘By means of a cement 
composed of metallic oxides and oil the impression of the 
engraving is taken. This cement has the property of hardening 
in contact with heat. The impression obtained is heated to 120 
deg. on cast plates, the celluloid being likewise heated. The 
mould thus acquires the hardness of metal, while the celluloid 
becomes soft and capable of taking the most delicate impression. 
In submitting the celluloid and mould to pressure a perfect cast 
is obtained, which latter is then cooled and mounted like 
ordinary stereotypes. 


MENTION was made in the ‘‘ Minutes of Proceedings” Inst. 
C.E., vol. lvi., p. 337, in a communication on the Aubois lock, 
of a proposal to use a hydraulic brake for causing the pipes, 
in the apparatus for saving water in locking, to drop quietly on 
to their seats without any shock or rebound. This has since been 
successfully accomplished, without the aid of a valve, by employ- 
ing a brake consisting of a wooden inve truncated cone 
moving in a vertical sheet-iron cylinder filled with water. The 
— is lft. 8in. high, and 8in. in diameter; it is fastened at 
the bottom to an iron plate firmly fixed on the ground, and has a 
sheet-iron lid. The upper Ps of the cone, which is cylindrical 
for a length of gin., has a diameter of 7}in. and a —_ of 8in. 
An iron rod is inserted in the axis of the cone ; it is fastened by 
a nut at the bottom, and passes through a hole in the centre of 
the lid of the cylinder, and has a cord attached to it at the top. 
When the counterpoise of each great movable pipe of the 
apparatus approaches its — point, the cord attached to the 
cone is ——_ pulled tight, and the descent of the pipe is 
checked by the resistance the cone experiences in rising in the 
cylinder. The cone is sufficiently weighted by the rod to sink to 

e bottom of the cylinder when the cord is slackened. By in- 
creasing the distance traversed by the cone, the fall of the pipe 
on to its seat can be rendered as easy as desired, without its 
tightness on its seat, when once reached, being at all affected, 


Tue Berlin Water Sages having objected that the driving 
of some bridge piles would cause injury to their main, which ran 
close to the proposed site, it was determined to make use of a jet 
of water. tube, 0°89in. in diameter, tapered at the mouth to 
0°78in., was led to the point of the pile, and a Californian vertical 
hand pump used to force the water down. soon as the water 
was applied, the pile to sink, and in five minutes had 
descended 29}in., when blows from a 770Ib. monkey failed to 
drive it farther. A force pump, driven by a 10-horse power 
engine, and throwing 880 ions of water a minute, was now 
used, and, by gradually loading the pile to the extent of 34101b., 
it sank 5ft., the gauge showing a water-pressure of eleven atmo- 
spheres. ‘The first tube was then replaced by one of 2°5in. 
iameter, tapered towards the mouth as before, and the pressure 
was reduced to two and a-half atmospheres. The jet was now 
far tg than at first, and in afew minutes the pile sank 
9ft. 9in., being loaded to 33001b. It was, therefore, determined 
to try the town pressure—four atmospheres—alone. This was 
very successful. In about five minutes the pile had sunk about 
114ft., without aamite s and in ten minutes more it had sunk 
another 4}ft.; in one hour, being gently rammed, it a 
total depth of 224ft. A 2in. untay tube was then adopted, 
and shoes di ed for the piles, which were rotated during their 
descent. This, according to an abstract in the ‘‘ Proc. Inst. 
Civ. Eng was easily accomplished, as was also the lifting of the 
pile while the water was flowing. From the tabulated results it 
sppecrs that ceramic and peat strata are not good for this 
d of pile-driving, but that sand and gravel admit of its use 
with _ advantages, the cost being about one-third that of 





MISCELLANEA. 


A new fruit and vegetable market is to be erected at Smithfield, 
at a cost of £109,000, 

EXPERIMENTS with the electric light are being made at Cron- 
stadt on the seaward forts Paul and Constantine, 

In the neighbourhood of Sebastopol the estal of a bronze 
statue has been dug up which is covered with old Hellenic inscrip- 
tions belonging to the second century B.o. 

‘Wir the view of obviating the risk of accidents by over- 
winding, two 4 ~: ee —_ — been fixed at a 
new winn! a ie Mi i 
teated on Wednesllan es, near Guisbrough, and were 

Tue Gas Supply Committee of the Bradford Corporation are 
engaged in the erection of new works of an extensive deena 
Two large tanks for the gasholders, one 150ft. and the other 
180ft. diameter, and 33ft. in depth, are in a forward state. 

BraprorD people do not like granite pavements, and at a 
recent public meeting it was resolved ‘“ hat an association be 
formed to oppose the present system of paving public thorough- 
fares with granite, and that the association be called the Anti- 
Granite Association.” Ms 

Tue Pittsburgh Steel Castiig Company have just made three 
large spur-wheels for the Cambria Iron Company, each wheel 
7ft. in diameter and 15in. face, and weighing over 6000 lb. These 
are the largest steel castings ever made in America. They were 
ge — of crucible steel, without a pound of cast iron in 

e mixture, 


M. Rapriy, a Swiss workman, has exhibited at Chaux de 
Fonds a clock which indicates the day of the week and month, 
the signs of the zodiac, the moon’s phases, and the hour of sun- 
rise and sunset. The pendulum is a meter. The clock strikes 
the quarters, and at every hour it plays one of eight tunes, for 
any one of which it can be set. 

Ir is stated that the sub-committee appointed to consider the 
several proposals submitted by Sir John Coode for the further 
extension of the Colombo harbour improvements has made its 
report to the Government. It favours the adoption of less costly 
measures than those pro! by the consulting engineer. The 
master attendant at Colombo estimates the harbour revenue, 
when the transfer from Galle has taken place, at 540,424 rupees, 
a rate of 25 cents per ton being levied on all cargo vessels out- 
wards and inwards. 

INTELLIGENCE per cable has been received by Mr. Kinipple, of 
the firm of Kinipple and Morris, civil engineers, Greenock, to 
the effect that, after four years’ anxious labour, the great coffer- 
am, 500ft. in length, at the Government Dock Works, British 
Columbia, has been or rae and found perfect. The sea is 
now completely excluded from Thetis Cove, within which a 
graving dock sufficient to hold the 1 tt vessel of the Pacific 
squadron is to be constructed. The dock is a joint scheme of the 
British Columbian, Dominion, and Home Governments. 


Tue Plymouth correspondent of the Pall Mall Gazette says that 
the Ray re have decided that in future contracts with private 
firms for the building of ships of war the clause hitherto intro- 
duced —_ for —- of epson for the early delivery 
of the ship shall be abclished. e penalty clauses, whereby the 
contractor is liable to fine for non-delivery within the specified 
time, will, however, be retained. This power of fining con- 
tractors for non-delivery has been rarely put in force within late 
years, but it is thought advisable to retain the power. 


GERMANS are sorry for their absence from the Paris Exhibition 
and their poor representation at Philadelphia—so alocal industrial 
exhibition is to be held next year at Diisseldorf. Its object is 
the advancement of manufactures in Westphalia, Rheinland. 
and the surrounding districts. The art section is to take in all 
Germany. ‘‘German manufacturers are desirous of showing 
that they are capable of competing with the rest of the world,” 
but it cannot be expected that much of the world will go to a 
local exhibition. Another local exhibition is, it appears, to be 
held at Nuremberg in 1882. 


TueEstatistics of productionin Germany for 1878 show favourably 
in comparison with those of the previous year, considering the de- 
pression of trade which affected Germany not less than other 
countries :—Pig iron, 1878, 2,124,444 metric tons; 1877, 1,956,579 
metric tons. Zinc, 1878, 94,954 metric tons; 1877, 90,362 tons. 
Lead, 1878, 84,372 tons ; 1877, 80,278 tons. Copper, 1878, 9541 
tons; 1877, 8362 tons. ‘Tin, 1878, 831 tons; 1877, 831 tons. 
Antimony, 1878, 1245 tons; 1877, 930 tons. Coal, 1878, 
39,429,308 tons ; 1877, 30,423,774 tons. Lignite, 1878, 10,971,117 
tors ; 1877, 10,644,427 tons. Asphalt, 1878, 47,329 tons; 1877, 
29,735 tons. 


SPEAKING of the construction of about half a dozen war vessels 
in America for Russia, and the commission of a Clyde firm to 
build an ironclad of enormous size, the Molva says there have 
long existed in the Ministry two opposing parties, one co i 
such ships to be built abroad, and the other insisting on their 
being begun and finished at home. The Molva is persuaded that 
everything of the kind can be accomplished in Russia as well as 
in England, neither worse nor dearer; but it complains that 
while there is no want of shipbuilding material in the former 
country, there is a lamentable lack of the artistic skill and design 
necessary for all such undertakings. 


A CASE important to all manufacturers of Bessemer steel has, 
says the Philadelphia Public a just been brought before the 
United States Commissioners of Patents by Jacob Reese, of Pitts- 
burg, who claims to be the first inventor of the method for dephos- 
—— Bessemer steel, which is also claimed by Sidney G. 

ho of London, England. About a million tons of Bessemer 
steel will be made in the United States this year, and the inven- 
tion in question will, it is asserted, save from two to three dollars 

r ton in the cost of manufacture. The question to be decided 
is whether Mr. Reese or Mr. Thomas is entitled to priority in 
the process. The Ledger has rather mixed its information. 

‘* A BatrLE CREEK, Michigan, firm have,” says the American 
Machinist, ‘invented and tried successfully a steam engine to run 
a thrashing machine. The peculiarity of the machine is that it 
uses straw as fuel. The straw is fed into the fire-pan through 


two rollers by a small boy. It requires about 100 Ib. of straw to 
thrash 100 bushels of wheat. With this engine 500 bushe’s of 
wheat have been thrashed 


in three hours an ae m/‘ nutes. 
The cost of straw as compared with wood or is only about 
one-tenth, while the heat is much greater, and the liability to 
fire not so great, as no sparks are emitted from the engine.” If 
our contemporary had said ‘‘copied” from English firms, he 
would have been more accurate. The word invented is, how- 
ever, not unfrequently used by Americans in an erroneous 
sense. 

WE learn from the Philadelphia Times that an automatic rolling 
mill, continuous in its operation, has been successfully introdu 
in iron manufacture. e mechanism conaists of a bed-plate, 
not bolted upon a foundation, as is customarily done with the 
ordinary roll trains, but resting upon stout legs that hold it 10in. 
or 12in. above the floor. This bed-plate constitutes the seat or 
resting place of ten pairs of ordinary guide-roll housings, each 
having two 8in. diameter chilled rolls, with but one groove in 
each pair, and these directly — orin line. By this means, 
when the pile or billet is entered at the first pair of rolls, it next 


passes to the second pair, thence to the third pair, and so on 
th h the entire ten pairs, and is delivered a finished bar or 
rod of a size for a spike machine to cut into three or four sizes of 
spikes. This is not by any means the fifst time that a continuous 
rolling mill has been le. Hitherto they have not succeeded. 
It remains to be seen whether Americans will have better luck 
than Englishmen, 
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COMPOUND ENGINES OF THE SS. MYTHO. 


MM. Scunewer Et Cie., of Creusot, exhibited last year at 
Paris a compound three-cylinder engine constructed by the 
firm for the Government transport ship Mytho. In our notice 
of marine engines at the Exhibition, published in our impres- 
sion for October 4th, 1878, we referred to these as by 
far the finest marine engines exhibited at Paris. They were 
designed toindicate 2640-horse power, and an interesting compa- 
rison may be drawn between themand the three-cylinderengines 
of the s.s. Orient—5600-horse power—illustrated in our 
impression for October 3rd. We are enabled, through the 
courtesy of MM. Schneider et Cie., to illustrate the Mytho’s 
engines this week at pages 288 and 28y. 

he engines in question are not the first of the kind con- 
structed at Creusot, similar machinery having been fitted on 
board the Annamite. The steam trials of this ship were made 
in 1877, and were so satisfactory that she was at once 
despatched to Saigon for service. 

g- 1 is an elevation from the starting platform a; Fig. 2 
is a cross section; Fig. 3 is a plan part in section, showing 
the arrangement of the cylinders and receiver; Fig. 4 isa 
transverse section through the small cylinder, and Figs. 5 and 
6 show in detail one of the piston rod crossheads and the 
guides; Fig. 7 isa part section, showing the crank shaft and 
one of the air pumps with its corresponding condenser; 
Fig. 8 is a plan showing the framing and condensers ; 
Figs. 10-and 11 show the steam cataract. gear used for 
handling the engines. 

It will be seen at a glance that we have here, as in the 
engines of the Orient, three cylinders, the high-pressure being 
placed between the two low-pressure cylinders, the three 
cylinders are enclosed each in an envelope or casing, are all 
jacketted, and the jackets forming the reservoir or inter- 
mediate receiver. All three casings are bolted firmly together. 
The jackets are shown by A and B'B*. The arrangement 
is clearly shown in Fig. 3. 

The three cylinders rest on six upright frames C D, between 
which work the ecrossheads, as shown. The frames C are 
bolted upon the foundation plate E, which is made of two 
castings in the direction of its length; but the frames D are 
in one with the condenser castings. These last take the form 
of three rectangular boxes; one of these, F*, Fig. 9, com- 
municates with the two others, F F, which contain the tubes. 
The three rest on the bed-plate G, Fig. 7, in two parts, each 
of which carries an air pump H. The base G is bolted to 
E, and together they constitute the foundation of the whole 
engine. 

The three piston rods are all of the same diameter, 7}in. 
They are forged each with one-half the bearing in which turns 
the crosshead pin, a cap bolted on making the other half, as 
shown in Fig. 8. The connecting rods have forked ends. 
The cranks are set at angles of 120 deg. with each other. The 
erank shaft drives the two air pumps as shown—that at the 
forward end by a crank pin K, the after pump being worked 
by an excentric K*. The slide valves P are double ported, 
and fitted with relief rings, as shown at R, Fig. 2, and are 
driven by link motion, the excentrics being keyed on a counter- 
shaft L, mounted in bearings el with the crank shaft. 
The feed pumps, Figs. 12 and 13, are driven as shown in 
Fig. 8 by the countershaft. Each pump consists of a barrel 
N, in which works a plunger driven by the connecting rod 
N?. The air vessel is shown by V' ; a spring loaded valve x 
is employed as shown’as a safety valve. 

Thelink motion M? can be worked by hand by the worm k and 
sector j shown in Fig. 8, or by the steam cataract gear, detailed 
sections of which are given in Figs. 10 and 11. This consists 
of two cylinders, Q and Q', cast inone. The piston carries a 
trunk, two bracket arms, T* T?, on which are secured to the 
piston rod of a piston in the small cylinder. The last is filled 
with water, which has to find its way from one end of the 
piston to the other by means of a small pipe, in which isa 
stop cock shown in Fig 11, by the aid of which the link 
motion can be held fixed in any given position. Two small 
screws, 7? r*, regulate the rate at which the water can flow. 
The gear is so clearly shown in our engraving that it requires 
no description. 

Steam is condensed in rather a curious way. There is one 
central injection condenser F' , and two surface condensers 
FF. There are in all 5526 tubes, *787in. diameter, of brass. 
They are 5ft. 5in. long. They are made tight at the ends, with 
india-rubber rings secured by glands. Only a comparatively 
small quantity of injection water is admitted, and the boilers 
are worked a little salt, in order to reduce the chance of cor- 
rosion. This system is said to answer exceedingly well. The 
circulating water is made to pass three times through the 
tubes by the partitions in the tube chambers shown in 

7and8. The water is circulated by a couple of Neut 

Dumont’s centrifugal pumps. 

Steam is supplied by eight boilers, in each of which are two 
furnaces. The boilers are cylindrical, 10ft. 8in. in diameter, 
and 9ft. 3in. long. The cylindrical furnaces are each 3ft. 3jin. 
diameter. There are seventy-five tubes to each furnace, of 
which nineteen are stay tubes. There is one funnel for the 
eight boilers, 65ft. 7in. high above the grates. A central 
steam drum unites all the boilers. The grate surface is 360 
sete feet, and the total heating surface about 48,000 square 

eet. 


The eee dimensions and particulars of the engines are 

given in the following table :— 

Diameter of H.P. cylinder .. . 55in. 

DiameterofL.P. do... -. 60}in. 

MG cs 50 os os . Sft. Spin. 

Revolutions per minute. . oe 

Boiler pressure... .. .. .. 57 b. on the square inch. 

Diameter of air pump -. 27hin. 

Stroke of ditto.. .. .. .. 17gin. 

Diameter of feed pump.. . Sin. 


SIDS. os be UE de occas tics 94in. 
Diameter of disc of centrifugal pumps 4 
i 1 


S}in. 
Number of revolutions .. .. .. .. 180 per minute. 
Diameter of pistons of double-cylinder 
centrifugal pump engine -- 12}in. 
Stroke of ditto .. 10}in. 


of water delivered per 
+. «+ «+ %20 cubic yards. 

-. 290 tons. 

- 190 tons. 








* THE FORTH BRIDGE. 
Own page 292 we give some preliminary illustrations of the 
proposed railway bridge over the Firth of Forth. We say 
, because, although the designs have been completed 
the contracts for its construction let, none of the capital 
has yet been subscribed. From our illustrations it will be 
gathered that the structure as designed is of gigantic Fy 4 
tions, and such as have never yet been attempted. ie two 
principal spans are of 1603ft. 6in., and are thus 8ft. greater than 
that of the great suspension bridge between New York and 








Brooklyn, which is 1595ft. Gin. span. The towers of the 
Forth Bridge will be, roughly, no less than 600ft. in height— 
or nearly three times as much as those of the Crystal 
Palace water towers—while the total height of the 
Brooklyn Bridge towers is 27Sft, The Forth Bridge will 
consist of twenty-nine spans in all. From the south side, 
where the line will rise from the land abutment to the great 
span on a gradient of 1 in 77, there will be three spans of 135ft. 
before the water is touched, followed by eight spans of the 
same length, one each of 108ft. and 40ft., and two of 176ft. 
Other spans, carrying the line about 650 yards forward, and 
reaching water, will be followed by the first great span of 
1603ft. Gin., resting the river eud of its girder on a tower to be 
erected as shown on the island of Inchgarvie. ‘To reach the 
other end of the island, 100 yards off, two spans of 160ft. will 
be constructed, after which the bridge makes another my 4 of 
1603ft. Gin., the approach to the northera shore being then 
leted by three spans of 176ft. and seven of 144ft. The 
length of the bridge will thus be over 6900ft., or more 
thanamileanda-quarter. On the northside there will be a fall of 
1 in 88, the land abutment there reaching higher ground than 
on the south side. On eitherside of the great spans, the train, as 
in the Tay Bridge, will run above the upper member of the 
lattice-girder beams. The big spans of the bridge will present 
the unique feature of its two lines—the bridge being double 
throughout—being made to diverge to a distance of about 
100ft., the two distinct railways thus formed running on what 
in a bridge of ordinary dimensions would be the side girders. 
These two monster members of the great structure are to be 
braced, as shown, by horizontal rods. The lines will converge 
as shown, on approaching the pier supporting the north end of 
the second large span, the double Tne continuing together 
from that point till the north land-end is reached. The lower 
side of the suspended girders on which the train will run will 
be 150ft. above high water, and up to this point the towers, on 
a foundation of masonry, consist, as shown, of four groups of 
cast iron columns, four in each group, of 4ft. in diameter, and 
bound into one by lattice bracing, both horizontal and diagonal. 
Above this point the piers will be carried to the heights 
already mentioned, to bear the great steel chains which, 
starting from solid abutments of masonry, will pass over the 
towers and afford support to the girders of the large spans by 
means of wrought iron rods at intervals of d50ft. The 
enormous dimensions of this vast structure are sufficient to 
satisfy the most ambitious, and though Sir Thomas Bouch’s 
bridge across the Tay may be said to give no evidence of 
skill in design, as its chief feature is its length, everyone will 
admit that in the Forth Bridge he has exceeded in boldness of 
design all his predecessors. 

The wisdom of resorting to such enormous spans and such 
a necessarily fearful height of towers is, however, open to 
question. True the warlike Inchgarvie offers a tempting foot- 
hold for piers and relief from subaqueous operations of con- 
siderable magnitude, but the question is could not lesser spans, 
with a few piers in the water way, be adopted with very great 
economy in the cost of the bridge. The difficulties which 
will have to be overcome in erecting the 1600ft. spans cannot 
but be very great. The very idea of manipulating the heavy 

ieces of such a structure, while hung on threads suspended 
rom points 1600ft. apart, and nearly 600ft. above water, is 
sufficient to repel almost the boldest contractors from 
venturing to undertake it, and this is probably the reason for 
the fact that some of our best known Condes and large con- 
structors of bridges have refused the responsibility of tender- 
— the work of erecting the structure. 
he plan of letting the contracts, as announced in our last 
impression, before the capital is subscribed, may be necessary 
to give capitalists faith in the possibility of the realisation of 
the designs, but is somewhat novel in this country. The 
to be played in the matter by the North British Railway 
Company, if any, does not appear, but if a Forth bridge is 
really to be constructed, it is to be presumed that this 
company must have a large interest in it. 

A discussion on the merits and demerits of the proposed 
design, and of a design of lesser pretensions to pene wm and 
of greater promise of economy, could not fail to be of value, 
and it is rather surprising that such a design as that illustrated 
does not seem to have been submitted to the consideration of a 
few highly qualified engineers for opinion. 


com 
to’ 








WILLIAM CRAMP. 


A DISTINGUISHED American has recently closed an active 
business career. Mr. William Cramp was born at Kensington, 
Pennsylvania, in September, 1807, and at Kensington, Penn- 
sylvania, carried on business when he died. Where he was 
born, there he lived, and there he won the industrial reputa- 
tion which survives him, although his place knows him no 
more. Mr. Cramp commenced business for himself as a ship- 
builder nearly fifty years since; and like most eminent 

i he made a comparatively humble beginning. But 
his fortunes expanded with the fortunes of his country, and 
his name was known on both sides of the Atlantic, when death 
terminated his busy life. 

It was not, however, until the outbreak of the American 
civil war, in 1861, that the resources of Mr. Cramp’s active 
mind were fully called into requisition. He then began to be 
largely employed by the Federal Government, which found 
itself o; not to a formidable array of seceding States, and 
opposed to them with only a comparatively w navy at its 
command. In 1862 Mr. Cramp built the new Ironsides iron- 
clad, a ship which bravely withstood the guns of Fort 
Sumter, Fort Fisher, and Battery Wagner, but which came to 
an untimely end by being burned in 1866 at ue Island. 
In 1864, when the civil war was still at its height, Mr. Cramp 
built the Chattanooga for the Federal Government; this 
vessel was afterwards greatly ed by ice and sunk near 

e Island. Mr. Cramp further built the steamer Union 
and the monitor Yazoo. Another monitor, the Tunxis, which 
had been built at Chester, was found to be too low in the 
water, and Mr. Cramp, not then having any dry dock, was 
fain to build ways and Taul her bodily out of the water on to 
Otis-street wharf for the purpose of increasing the depth of 
her hold. Such energetic action as this naturally attracted 
the attention of American shipowners more and more to Mr. 
Cramp, and in 1871 we find him contracting with the 
American Steamship Company to, build four steamers, each 
of 3000 tons burthen, and capable of sailing from Philadelphia 
to Liverpool in ten days. To effect this object Mr. Cramp 
took up a large lot of ground on the Delaware River, a short 
distance above Norris-street, and there he proceeded to erect 
the necessary shops for the work. The four steamers were 
commenced almost simultaneously, and the first, the 
Pennsylvania, was launched in 1872; the Ohio, the 
Indiana, and the Illinois, were completed and sent to sea in 
the course of the following year. These vessels have not been 
commercial successes, but they were, nevertheless, good 





ne 

specimens of the shipbuilder’s art. During the six ye 
which have elapsed since 1873 Mr. Cue has executed 
several other interesting and important contracts. Thus he 
built six steam colliers for the Philadelphia and Reading 
Railroad Company, the steamer St. Paul, for the Alaska fur 
trade; a steamer for a Texas and New York line, capable of 
carrying 8000 bales of cotton; anda corvette, named the Zabiaca, 
for the Russian Government. The Zabiaca was intended 
to be a fast sailer, and has realised the expectations formed 
respecting her, having made the voyage from New York to 
Havre in about eleven days. When the Zabiaca was com. 
menced there was some prospect of hostilities between Great 
Britain and Russia, and work was accordingly pressed on her 
day and night for some time. As soon as Mr. Cramp obtained 
a little breathing time he laid down another steamer for the 
California and Oregon trade ; this vessel has recently made a 
very quick run from Philadelphia to San Francisco, Mr. Cramp 
was engaged on his 225th vessel when death closed his 
labours. 

The business created by Mr. Cramp does not die with him, 
but will be carried on by his five energetic sons. We may add 
that in September, 1875, Messrs. Cramp commenced a large 
dry dock at their old shipyard. This dock involved the exca- 
vation of 30,000 square yards of earth, and the driving of 5000 
piles. There were altogether 1,000,000ft. of heavy timber 
used in the work. The cost of the dock and the pumping 
machinery was about £50,000 sterling, and the land upon 
which it was all built was valued at about as much more, 
These figures show that the Cramps have acquired eminence 
as capitalists, as well as shipbuilders. The dock is 462ft. long 
inside the gates, 111ft. wide at the top, and 70ft. wide at the 
entrance. It will hold altogether 22ft. of water. The puinp- 
ing machinery is worked by two direct-acting upright engines. 
These engines work four large rotary pipes, each capable of 
discharging 30,000 gallons of water per minute, making an 
aggregate pumping capacity of 7,200,000 gallons per hour. The 
entire dock could thus be emptied in that time. The pumping 
ny of the Cramp Dock 1s stated to be double that of any 
other dock in the United States. The dock will accommodate 
a vessel 450ft. in length, and since its completion it has seldom 
been without a good ship upon its keel blocks. If Mr. Cramp 
made but a small beginning, he has handed over a tolerably 
extensive concern to his descendants. 











THE CASTING OF THE 100-TON GUN IN THE 
TURIN GUN FOUNDRY. 


Tue following article has been translated from the Italia 
Militare by Lieut.-General H, H. Maxwell, C.B., R.A., for 
the ‘‘ Proceedings” of the Royal Artillery Institution :—‘ On 
the morning of Wednesday, the 30th January, 1878, there 
was cast in the gun ay ef of Turin a gun of a calibre of 45cm. 
(17°72in.), which when finished will weigh 100 tons. The casting 
took place in the presence of the General Commanding the 
Division, General Bonelli, the General Commanding the District 
of Artillery, and General Rosset, the Director-general of 
Artillery, who proposed the gun and the method of its construc- 
tion as far back as the lst February, 1875. 

The casting, whether for its size, or still more for the limited 
means available for the work, is certainly one of the most 
important ever executed in Italy, and one the success of which 
assuredly does much honour to our artillery. We, may, therefore 
expend a few words in demonstration of the importance and 
difficulty of the work. 

The 100-ton gun under construction is of cast iron, breech 
loading, hooped with three concentric strata of steel rings, 
analogous to the 24 and 32cm.(9°45 and 12°20in.) guns. Its total 
length is ten metres (32°8ft.), the calibre is 45cm, (17°72ins.), the 
external diameter of the hooped part is 1°862 metre (5-92ft.). 
It is to fire a projectile of about 1000 kilos. (22051b.). The cast 
iron part of the gun—that which has just been ran—will weigh, 
when finished, about one-half the weight of the finished gun. 

The system of easting adopted was that of Rodman, now in 
use for other guns of large calibre—that is, the syphon method, 
with a core cooled from the inside by cold water. The mould, of 
dry sand enclosed in keyed-up cast iron boxes, was placed upright 
in a pit dug on purpose and strutted up firmly therein. Three 
eager of different lengths, opening into the mould tangen- 
tially, carried the metal in succession into the mould from the 
channels immediately above them. Inside the core, made of a 
tube of wrought iron covered with loam, was the water pipe. 
The mould measured thirteen metres (42°7ft.) in length over all ; 
its internal cavity for the gun and dead head was twelve metres 
aes having @ maximum diameter at bottom of 1‘23 metre 
4ft.) and a minimum diameter at top of 0°87 metre (2°85ft.), so 
that the breech of the gun was downwards, The core had a 
maximum diameter at bottom of 40cm. (1‘3ft.), and a minimum 
above of 34cm, (1‘l1ft.). 

‘o fill such an enormous cavity and its syphons there was 
required a mass of some sixty-six tons of cast iron. This would 
have involved no great difficulty if reverberatory furnaces capable 
of containing the full charge had been built round the pit ; but 
no such appliances existed, nor was it deemed advisable for a 
mere first experiment to spend a large sum of money in building 
new furnaces. Thus the foundry, confined to existing construc- 
tions, was compelled to face the exigencies of the casting with 
four large reverberatory furnaces standing round the pit capable 
of holding a charge of forty tons, and six small reverberatory 
furnaces capable of holding a charge of twenty-seven tons, but 
situated in a neighbouring building at a distance of from 80 to 100 
yards from the pit. ‘The metal to replace casual loss, and to feed 
the deadhead on the shrinking of the casting, was to be furnished 
from old guns run down in a small furnace. 

The transport of the metal from the smaller reverberatory 
furnaces to the pit was effected by three ladles capable of 
containing nine tons each. They were mancuvred by the 
foundry hydraulic crane. The operation of casting was brilliantly 
successful. The transport of the molten metal in successive trips 
took thirty-five minutes ; the metal of the ladles, mixed with that 
of the rever tory furnaces, passing through the channels, 
poured down the syphons and filled the mould in nineteen 
minutes; after which the water was turned on to circulate in the 
core to initiate the cooling. The feeding of the deadhead was 
carried on for four hours, requiring a little more than five tons of 


metal. Judging from the regular and precise way in which the 
casting was effected, it may be taken as highly probable that the 
block will be perfect. 


The transport of such an enormous amount of molten metal, 
combined with the necessity of a rapid and uniform flow of the 
whole mass properly mixed, constitute without doubt an operation 
of unusual difficulty ; and the excellent result is a proof that 
every arrangement necessary thereto had been properly made. 
The success redounds to the credit of the general who proposed 
the gun, of the intelligent direction of Colonel Giovanetti, and of 
the co-operation of the hard-working establishment of the Turin 
foundry, among whom the foreman, Mr. Daguino, deserves 
especial mention. In a few days the work on the casting will 
be commenced, and we may reasonably hope that it will be 
completed in a year.” 








A New Tanning MarTertAt.—A trade is springing up between 
France and the Argentine Confederation, in the employment 
po} tanning purposes of the bark of a tree called Quelracho 











Oct. 17, 1879. 





THE ENGINEER. 


291 


























=— 


LETTERS TO THE EDITOR. 
hold ourselves responsible for the opinions of our 
(We do not hold ourselves + 





THE ENGINES OF — Bese apy ‘ie 
—I am very unwilling to intrude n on your space, bu 
I oO let Mn Jamieson’s letter in your issue of the 10th 
inst. pass without notice. As a matter of me oe engines of the 
Tberia and Liguria were designed by me. ere was the usu 
consultation as to detail arrangements, not — with Mr. Bryce, 
then superintendent engineer at Callao, who happened to be at 
home on a visit, but also — Mr. Morrison, superintending 
i of the com at home. 
om ecaibly Messrs. Rardolph and Elder may have made a three- 
cylinder engine twenty years ago. I don’t know. They certainly 
made about that time a six-cylinder one. But really there is 
nothing new in applying three cylinders, either to paddle or screw 
engines. sthede y audslay, Scott, Inglis, Napier, and others 
had made three-cylinder engines, compound and otherwise, before 
the Iberia. Mr. Jamieson further says ‘‘ Mr. Bryce superseded” 
me. I will not stop to consider whether anything offensive was 
meant or not, as it isso palpably absurd. Shortly after I pur- 
chased Messrs. Napier’s works I resigned my situation at Messrs. 
Elder’s, and some little time after that Mr. Bryce was selected to 
succeed me. ALEXANDER C, Kirk. 
Lancefield House, Glasgow, Oct. 15th. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE ENGINE. 

Sir,—I have had a conversation with Mr. E. Fletcher as to the 
“Invicta” illustrated in your issue of the 10th inst., and he 
informs me that when it was set to work on the Canterbury and 
Whitstable Railway it had a fire-box and a number of small 
tubes, about 2in. diameter, and almost in every respect it was a 
similar engine to the Rocket, except that the wheels were coupled ; 
subsequently the fire-box was taken out, and a through fire-tube 
was put in in its stead. : 

In your article you refer to the opening of the Stockton and 
Darlington Railway for traffic, on the 27th September, 1825, in 
which you state, “‘ At the time there were on the line five loco- 
motives, four built by George er and one by Gilkes, 
Wilson, and Co., of Newcastle.” There is some mistake as to 
the latter firm, as it did not exist at the time alluded to, This 
firm came into existence afterwards in Middlesbrough. A Robert 
Wilson had a small engine shop in Forth-street, close to Stephen- 
son’s works, and built boilers, and it is probable that he built 
the boiler, which is stated to have been handed over to Hack- 
worth to save the cost of a new one. Joun A, HASwELL. 

Gateshead, October 14th, 


THE THEORY OF THE COMPOUND ENGINE. 

Srr,—I speak not only for myself, but for others when I call 
attention to what is a great defect in the engineering literature of 
the day. I am now serving my time in a good shop; I have 
advanced so far in my pupilage, that I begin to take a responsible 
part in the drawing-office ; we build steam engines of various 
sizes and for various purposes, and we have fitted several tug 
steamers with ordinary simple inverted engines. ‘The other day 
a customer expressed a wish to have the engines of one of his 
boats made compound. As my name will not penee before the 
public, I will not be thought vain if I say that I have the reputa- 
tion of being rather smart, and so when the order came up to the 
drawing-office for a compound engine to indicate 90-horse power, 
or thereabouts, the word was passed, that Mr. B., who was smart, 
should get out a general design. The chief draughtsman was too 
busy at the time to give the matter much attention. 

I was confident that I should have no trouble, although I have 
had no experience of any kind in compound engines. Still I 
thought I had nothing to do but to consult books to find all about 
it. So when my day’s work was over, I began to consult my 
small library, and before two hours were over the conviction 
dawned on me that I could get no help from books, at least from 
any books I possessed. Rankine “‘On the Steam Engine” I have, but 
he is far toodeep for me. I have also ‘‘ Clark’s Rules, Tables, and 
Data,” but they did not help me much. Then I applied to our 
chief. He made certain statements, which did not seem to me to 
be right. I objected, and he seemed to feel the force of my 
objections. We spent about three hours making diagrams and 
trying to arrive at the pressures between the two pistons, the 
proper angles for the cranks, &c., and I regret to say that while I 
write, the whole subject has been put on one side, and I much 
fear that we shall have to let the work be sent out of our office 
altogether. 

I have consulted all the accessible friends I have, and in the 
multitude of counsellors there is not wisdom. 

Can you, Sir, help usin the matter by giving such a simple 
explanation of the theory of the compound engine as will enable 
a student with a very imperfect mathematical training to arrive at 
some definite ideas of what a compound engine of 90-horse power 
ought to be like? How are the cylinders to be proportioned? I 
know that in practice one is usually made half the diameter 
of the other, and the steam goes into the small cylinder first. 
But I have no idea, to tell the truth, what diameter either of the 

cylinders should be for 90-horse — If you, or any reader of 
HE ENGINEER, can help us in this matter, a great favour will be 
conferred on A Srupenr. 

Newcastle, Oct. 13th. 


STEEL RAILS. 

Sir,—In the course of a letter I wrote you on the 16th Se 
tember, I drew a comparison between the number of steel rails 
that had broken in Canada as against the almost total absence of 
breakages of iron rails in Sweden. On the day before I wrote 
you, by a curious coincidence, Mr. Sandberg addressed a letter to 
one of your scientific contemporaries—but which appears to have 
been somewhat delayed in its publication, being in last week’s 
issue only—explaining at considerable length what he considered 
to be one of the leading causes of the numerous breakages of 
steel rails, 

The main point of Mr, Sandberg’s argument is that steel rails 
suffer more than iron rails from mechanical treatment whilst cold 
and before they leave the works, Particularly he considers this 
to be the case with regard to the straightening, and he recom- 
mends in substance that an American plan should be followed, 
whereby the rails are straightened to a great extent whilst hot, 
thus avoiding much of the hard work put upon them when cold 
by the straightening presses. 

It is admitted that from some cause or other fonge seunbeee of 
steel rails do break, and an instance is quoted by Mr. Sandberg 
of 200 steel rails broken last year on English lines. It would be 
taking up too much of your valuable space to debate whether or 
not the straightening was the cause of their breakage; but it 
may be noted by the way that Mr. Sandberg is of opinion that 
double-head and buil-head rails are much less liable to injury 
from straightening than rails of flange section, so these rails that 
broke have therefore the less excuse. 

It is such risk of breakage that has made engineers so severe in 
their tests by falling weight and otherwise. Old friend iron, Mr, 
Sandber; mits, will stand straightening, punching, notching, 
&c., to almost any extent and be none the worse, but requires 
looking after to avoid lamination, &. ‘When steel rails began 
there was more attention to be paid to the chemistry, and to see 
not only to the phosphorus, but to the carbon and silicon as well, 
and poe if these three troublesome customers could be kept 
within bounds and of uniformly regular habits, there would not 
be much to fear from the process of as. At any rate, 
if 10 per cent. of the » as Mr. Sandberg says, have to go 
through that undesirable trial, it is fortunate that relatively so 
few succumb as to end in breakage, 


al | Course, overruled by a specification. 
an 





Now to the point of my letter. It appears to have taken Mr. 
Sandberg a long time to discover that straightening as at present 
conducted, whether with good or bad tools, is injurious to steel 
rails on account of its being done cold. Many engineers have had 
in view from the beginning the effect on steel of mechanical 
punishment, and consequently have insisted, though at additional 
cost, upon the bolt holes in the rail being drilled, and not punched. 
Now, Mr. Sandberg has for a long time past sanctioned the 
punching of steel rails, and not nn oa drilling, unless, of 

e contends that on 
grounds of safety economy the hot straightening process is an 
pe | ga and admits of the use of steel of a greater degree 
of hardness. This being so, what is to be done with the punching ? 
At present rails are punched cold—that is to say, a steel rail that 
won't stand squeezing under the press, for fear of injury to its 
delicate skin, must put up with having a piece knocked right out 
of it at a single blow. 

Assuming that drilling may be ve adopted for steel 
rails—what do the makers benefit? For the loss of the concession 
in punching they would have the hot straightening to lessen the 
work and the drilling in exchange to increase it. Hot straighten- 
ing has already been tried both in South Wales and the North of 
England, but discontinued, and it would be interesting to know 
how the hot straightening machinery can be regulated to suit 
rails coming out at all heats at the rate of, say, one a minute. 
If only we could be perfectly certain of ingots of uniformly 
regular quality regularly worked, there would probably be little 
to fear in straightening or punching steel rails, and happily 
notching is done away with, as Mr. Sandberg says. 

irene the whole tenour of his letter bears out what I have 
maintained in your columns on more than oue occasion—that 
steel rails, in comparison with iron rails, have been over- 
estimated. 

Not only has the length of wear been lessened by making the 
steel softer, but to remedy this defect and get the steel harder, 
Mr. Sandberg considers an alteration advisable in the straighten- 
ing process, in order to avoid what he thinks to be one of the 
many causes of the breakage of steel rails. F. G. FIevp, 

Westminster, October 15th. 





BRIGHTON BEACH, 


Sim,—The article in your issue of the 3rd inst. casts a curious 
reflection on the local authorities of Hove in dealing with the 
question of the foreshore. You will y pane me, therefore, if I 
attempt to vindicate their position and my own as their engineer- 
i viser. 

ou commence by stating that “‘the usual defects of a divided 
authority have lately made themselves apparent in rather a 
sin way . . . at Brighton,” and then you proceed to 
state, without any qualification or reservation, that ‘‘an instance 
has just been brought to our knowledge of injury arising to the 
one locality by proceedings in another which might have been 
averted »—by which it would appear that some works have been 
carried out at Brighton which injure Hove, or vice versd. I 
should be glad to have such works —— out, for at present I 
am not aware of their existence. presume from a paragraph 
on page 258, that you consider the recent groyning at Brighton 
has forced the sea further inland at Hove, at least the statement, 
“the tide driven outwards at Brighton has made his shore— 
Hove—the victim of equality for space,” would lead me to con- 
clude such is your reasoning; and you further state I have been 
“greatly exercised in mind” in consequence. If it is so I must 
have given my head to someone else, for my mind has been exer- 
cised by nothing of the re ee the contrary is the 
— and your information on this head is the very reverse of the 
acts. 

Into the question of local government I will not enter; two 
Parliamentary Committees have sat on the merits of the case, 
and decided that Hove is quite capable of self-government, and 
is therefore to retain it, and I venture to suggest it is hardly fair 
for a leading professional journal to attempt to prejudice the case 
against Hove on engineering grounds from wrong premises. 

Probably no more interesting subject could be discussed in 
your journal than that relating to the travelling of shingle on the 
south coast of England, ; but as it is well known that the Cor- 

ration of Brighton have twice endeavoured to incorporate 

ove vi et armis, the discussion should be on general and purely 
engineering grounds, and not be local or mixed 2 with the ques- 
tion of the local government of Brighton and Hove to the pre- 
judice of either town. 

For some years past groyning has been going on to the eastward 
of Bognor, with the usual effect of scouring away the beach on 
the east side of each groyne. As a matter of self-preservation 
groynes have been constructed by owners until these works 
approached Aldrington, which lies to the immediate west of 

ove. During the past two years the owners of the foreshore at 
Aldrington have erected a number of groynes to accumulate the 

ach, believing that the scour from a large groyne thrown out 
by the Shoreham Harbour trustees would eventually remove the 
beach. which has for many years naturally accumulated on the 
foreshore there. These groynes, following out the immutable law 
of such structures, caused a considerable scour on the west fore- 
shore at Hove, but not sufficient to ‘‘ cause the tide to flow 100ft. 
further inland than any previous year,” as stated in your leader. 
I am of opinion that even with the Aldrington groynes in opera- 
tion the foreshore of Hove would have remained safe, had not the 
owner of a considerable piece of land at the west end of Hove 
constructed a groyne on his property to counteract the scour of 
the Aldrington groynes. The effect of this last groyne was to 
cause the removal of some thousands of tons of beach on the east 
side, and the washing away of a small building built a few feet 
landwards of high-water mark; and it is by reason of these 
works, and not “‘ because the tide being driven out at Brighton,” 
as on by you, that I advised the Hove Commissioners to erect 
a small timber groyne to the east of a public promenade in their 
district. This work is now in progress, and certainly up to this 
time has in no way ‘“‘sacrificed” the foreshore of Brighton, 
inasmuch as there remains still ungroyned a distance of more than 
a mile between this work and the Brighton boundary. At the 
time I write there is a vast accumulation of beach on the 
eastern foreshore of Hove, brought there from natural 
causes, and remaining, owing to the shallowness of the sea; 
nor does there appear to me any reasonable doubt that it is 
from this reason that Hove has not required any artificial barrier 
to keep the beach on the foreshore. It is the drag of the wave as 
it recedes from the shore which carries the beach away, and the 
force exerted is proportional to the depth of water. Whether 
this natural accumulation of beach will remain when the arti- 
ficial works now in a wage are completed is a matter of doubt. 
The whole matter may be summed up in a few words. Groyning 
has been forced on all authorities lying east of Bognor, and nothing 
that could be advised by the “first-class opinion” which you 
advocate as necessary could alter the position of affairs, while 
groynes are constructed to stay the shingle before it reaches 

righton and Hove. Were these two towns under one jurisdic- 
tion to-morrow morning the facts of the case would remain the 
same. Itis not a question of the four miles of beach in front of 
Brighton and Hove—for the proper engineering of this all impor- 
tant work it is necessary that the entire South Coast of England 
should be dealt with as a whole. Attempts have been made 
from time to time to deal comprehensively with coast def 











tion, and direction of groynes, but must reserve that for some 
other occasion. E. B. Exxice-Ciark, | 
Engineer to the Hove Commissioners. 
4, Westminster-chambers, Westminster, 14th Oct. 
[We are indebted to our correspondent for pointing out the 
probable cause of the inroad made by the sea at Hove. That 
suggested by us was, as we stated, only surmise, The last para- 
graph butone of Mr. Ellice-Clark’s letter comprehensively sums up 
the gist of our argument, though on a more extended basis of 
responsibility. The name of Mr, Colbron was, in error, printed 
** Colbrow ” in our article.—Ep. E.] 








MARINE GOVERNORS, 


Srr,—In reply tothe letter of your correspondent signed ‘A. B.,” 
in THE ENGINEER of October 3rd, on governing the steam engines 
in screw ships by the thrust on the main block, allow me to 
remark that this suggestion is not new. “A. B.” can see in patent 
No. 904 (1879) several ways to accomplish it. : 
The thrust is no doubt a vastly superior agent for governing 
than the rate of rotation, or the fluctuations of the water at the 
stern of a ship ; it is the true reflection of the actual pressure, or 
useful effect of the screw, but not of the resistance éelt by the 
engines, and this it ought to be after all, should the engines be 
governed quite exactly, which is only obtainable with the use of 
the torsional effect in the shaft. 

Such a governor is to be seen at the machine works of Messrs. 
T. T. Rieter and Co., Winterthur, Switzerland, by all persons 
who are interested in this matter, on addressing themselves 
previously to the undersigned. It is applied to a turbine water- 
wheel under very trying circumstances, the speed of the turbine 
being very high, the drag or torsion is comparatively small; 
besides, the resistance of the opening and closing device is very 
considerable. But in spite of this, all endeavour to alter the 
load from nil to full power and vice versd, or any intermediate 
degree, purposely and artificially, the fastest possible, does not 
affect the speed, the turbine seems to take no notiee of it, while 
the governor is shooting to and fro like lightning, instantly 
effecting the exact correction in the supply of water. _ 

In connection with steam engines, which are far easier to con- 
trol accurately than a turbine, no variation in the load, whether 
with screw propellers, or in rolling and saw-mills, or under any 
other circumstance, can be too sudden for these governors, their 
action is instantaneous and can at the same time be used to indi- 
cate and register without interruption the power actually trans- 
mitted or the resistance to be overcome. : 

In the same letters nt mentioned above or from direct 
inquiries, “A. B.” can find much more information on the subject 
than can be given in these pages without trespassing beyond a 
reasonable limit. E. A. Bourry, C.E. 

St. Gall, Switzerland, October 10th. 





THE PROPOSED AFRICAN INTERNAL SEA. 

Sir,—In your impression of the 10th inst. you publish a letter 
from ‘‘An Engineer,” in which he expresses a fear that the 
health and climate of South-Western Europe will suffer in the 
event of this scheme being carried out. I am not well enough 
acquainted with the country to discuss this matter in detail, but 
would venture to express an opinion that ‘‘ An Engineer’s” fears 
are not likely to be realised. K 

Whittlesea Mere was, I suppose, a peat formation, a substance 
sure to lower in level when dried, and which would probabl 
swell by absorption of moisture to a considerably higher level if 
again flooded. The African valley being a bed o sand, might, I 
submit, become completely water-logged, without — to 
such an extent as to interrupt navigation. G. L. 

Stanwix, Carlisle, Oct. 16th. 





SCREW PROPULSION. 


Srr,—Is Lieut. Armit quitesure that thescrew “‘ 8” aquantity 
of water equal in weight, per ship’s length, to the load displace- 
ment, or in fact any water at all? Has he ever tried the experi- 
ment himself, or heard of anyone else who, havin tried it, has 
found that what he says is actually the case? Or is it to be 
understood that, whilst we require experimental evidence upon 
minor points, we do not need any as regards the propelling action 
of the screw? Cc. 

October 9th. 








TUNNEL THROUGH Mont Bianc.—The projected Simplon 
Tunnel hes already found a rival in a eme for piercing 
Mont Blane. General Billot, as reporter of the Commission 
for the Completion of the Railway System in France, had 
previously spoken in favour of such a project in the Senate, but 
now M. Chardon, Senator for bd Savoy, has published a 
pamphlet developing the scheme. e prefers the Mont Blanc to 
the Simplon project, because the tunnel would be on French 
territory, and in comparison with the Simplon route the 
distance between Genoa and Paris would be reduced by 97 kilos. 
between Mailand and Paris by 44 kilos., between Geneva an 
Genoa by 140 kilos., and between Genoa and Milan by 88 kilos. 
Moreover, he asserts that the undertaking would be much less 
costly, and the works could be completed by the time the 
St. Gothard Tunnel is opened. It is proposed that the entrance 
to this tunnel shall be situated at Chamounix, at an altitude of 
1014 metres above the level of the sea, and extend under the 
mountain as far as Courmayeur. The estimated cost is only 
seventy-five millions of francs, whereas it has been calculated 
that the Simplon Tunnel could not be constructed for less than 
one hundred and thirty-six millions of francs. : 

A REMARKABLE CLock.—There is on exhibition in Detroit 
Michigan, a clock (the work of Mr. Felix Meier, a mechanic) 
which is said to eclipse the famous clock at Strasbourg in 
complexity and interest. It stands 18ft. in height, and is 
enclosed in a black walnut frame, seg gest carved and 
ornamented. The crowning figure is that of ‘‘ Liberty,” on a 
canopy over the head of Washington, who is seated on a marble 
dome. The canopy is supported by columns on either side. On 
niches below at the four corners of the clock, are four human 
figures representing ‘‘ Infancy,” ‘‘ Youth,” ‘‘ Manhood,” and 
‘© Age;” each has a bell in one hand and a hammer in the other. 
The niches are supported by angels with flaring torches, and over 
the centre is the figure of Father Time. At the quarter hour, 
the figure of the infant strikes its tiny bell ; at the half hour, the 
figure of the youth strikes his bell of louder tone ; at the third 
quarter, the man strikes his bell; and at the full hour the gray 
beard. Then the figure of Time steps out and tolls the hour, as 
two small figures throw open doors in the columns on either 
side of Washington, and a procession of the Presidents of the 
United States follows. As the procession moves, Washington 
rises and salutes each figure as it passes, and it in turn salutes 
him. They move through the door on the other side, and it is 
then cl behind them. The procession moves to the accom- 
paniment of varied music played by the clock itself. The 
mechanism also gives the correct movement of the planets round 
the sun, comprising Mercury, which makes the revolution once 
in 88 days; Venus, in 224 days; Mars, in 686 days; Vesta, in 
1327 days ; Juno, in 1593 days; Ceres, in 1681 days ; Jupiter, in 
4332 days ; Saturn, in 29 years; Uranus, in 84 years. As these 
mov ts are altogether too slow to be popularly enjoyed, the 





but owing to the many great difficulties have failed. 

The law of the seashore is ill defined and little understood, and 
until some strong Government takes the matter up, nothing can 
be done to place it on a satisfactory basis, Certainly nothing 
could be done by the joint action of Brighton and Hove, repre- 
senting so small a portion of the coast. 

This letter has already reached inordinate dimensions. other- 
wise I should have liked to say a word or two on the form, construc. 


inventor has added a device by which he can hasten the machinery 
to show its working to the public. There are dials which show 
the hour, minute, and second in Detroit, Washington, New York, 
San Francisco, London, Paris, Berlin, Vienna, St. Petersburg, 
Constantinople, Cairo, Pekin, and Melbourne. The clock also 
shows the day of the week and month in Detroit, the month and 
season of the year, the changes of the moon, &c. It is said that 





Mr. Meier has worked on this clock nearly ten years. 





or. 17, 1879, 
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‘OREIGN AGENTS FOR THE SALE OF THE 
FOREIGN AGEN NGINEER. 


—Madame Boyveav, Rue de la Banque. 
PARIS ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
don correspondents that letters of inqw to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; : 
* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep 5 
* All letters intended for insertion in— THE ENGINEER, 07 
“containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

e r. Ladd, Driffield. 
S 5 it de fa Kendal’s address is Woodbine-terrace, Gateshead- 


* 
* 


> 


(s'W,) Corvixo Tracinos.—See THE ENGINEER, 19th April, 1878, p. 279, 
and 26th April, 1878, p. 298. ; ; 

J. E. (Coniston-street).— You can obtain such a machine from any iron- 
“monger who sells grocers’ shop sittings. 

Pump. —(1) There is no reason why a ram pump should not answer your 
pu . (2) we are not aware of the existence of any machinery of the 


ata will be able to get the copper or brass tubing from ** The Model Dock- 
yard,” Fleet-street, B.C., and the iron of the unusual section you may get 
From Messrs. W. Burd and Co., 2, Lawrence Pountney-hill, B.C. 

FE. C.—Tyndall “On Heat as a Mode of Motion,” Ball's ‘ Lectures on 
“Mechanics,” Goodeve “On the Steam Engine.” When these have been 

mastered, he may take up Willis's * Principles of Mechanism.” But the 

books we have named will do very well to begin with. We assume that 


the lad is a good arithmetician, knows a couple of books of Euclid, and | qd, 


enough algebra to do a simple equation. 





PAPER BAG MAKING MACHINERY. 
(To the Bditor of The Engineer.) 
Srr,—Allow me to ask through your columns the names of the makers 
of paper bag machinery. T. M. 
Accrington, Oct. 13th. 
THE THEODOLITE AS A SURVEYING INSTRUMENT. 
(To the Editor of The Engineer.) 
Sin,—Will any correspondent tell me about what date the theodolite 
was first used for the purposes of land surveying ? J. G. D. 
Whitehaven, Oct. 15th. 








UTILISING AMMONIACAL LIQUOR. 
(To the Editor of The Bngimeer.) 

Sir,—In reply to “ A Country Gentleman,” I would suggest that he 
fact Iphate of ia from ammoniacal liquor provided 
he is in a locality where oil of vitriol can be obtained at a bl 
price. It will be n to add the acid until a piece of litmus paper 
dipped into the well-stirred liquor is turned red. The sulphate of 
ammonia formed can then be obtained in a sufficiently pure form for 
cultural purposes by evaporating the liquor to a small bulk and 
allowing it to crystallise. If by some mechanical ‘means he can effect 

this evaporation by means of his waste heat, so much the better. 

ALFRED SmetTHaM, F.C.S. 
18, Brunswick-street, Liverpool, Oct. 13th. 
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PAPERS AND DISCUSSIONS. 

CompLaints reach us from many quarters concernin, 
the conduct of business at the meetings of learn 
societies. Not a few persons, indeed, whose opinions are 
entitled to consideration, begin to doubt whether these 
bodies have not outlived their epoch ; and a glance at the 
history of such institutions, and a consideration of the 
method in which they now carry on their work, will 
supply little to refute the opinions in question. We have 
not the least intention of dealing with learned societies 
at large. It will suffice for our present purpose if we 
speak only of those bodies either representing the engi- 
neering profession or very nearly allied to it, such as the 
Institution of Civil Engineers, the Institution of 

echanical Engineers, the Society of aan, the 
Iron and Steel Institute, and the Institution of Naval 
Architects, The object had in view by ers of 
all these societies was the free interchange of knowledge 














among the members of each; and the rescuing from 
oblivion and putting on record in their “ Transactions ” 
a store of facts and opinions which would otherwise be 
forgotten or lost. No more legitimate object can be 
imagined. The Institution of Civil Engineers, as the 
oldest body, most fully carried out the intentions of its 
founders for a very long period. The meetings were held 
weekly. The members were at first comparatively few in 
number, but all first-rate men. The hall of the Institution 
was to them the most convenient place in the world for 
the interchange of opinions; and these opinions were as 
a rule very valuable. he speakers were busy men. 
They had no time to be discursive, and those who 
remember the earlier proceedings of the body will join 
with us in asserting that the utility of the meetings was 
very great, and that much was gained and more done 
than ever found its way into print in the shape of “Trans- 
actions.” No one spoke who had not something to say. 
No one wrote papers unless he had that to tell his hearers 
to which they might listen with profit. To this day the 
Institution holds a first-rate place in the rank of 
societies, and much that follows will not apply to it, but 
some part of it will—what, and how oth our readers 
may determine according to their lights. One t 
reason for the existence of technical societies will be 
found in the fact that until within a comparatively recent 
period there was no such thing as a technical press 
properly so called. Those who felt that they had infor- 
mation to impart to the members of their profession had 
no possible means of ay om it broadcast, so to 
speak, save by writing a book, a costly and trouble- 
some task. A Society got over this difficulty. Instead 
of writing books, men wrote papers and read them, 
and these were discussed and criticised. It was 
impossible thirty years ago to bring a new process or the 
etails of construction of a new work before the world 
save through the medium of a society, because it was a 
costly and troublesome undertaking even to publish a 
pamphlet; and to secure that pamphlet a circulation was 
a task of incredible difficulty. In the present day all 
this has changed. Our own columns h, known to a 
host of readers all over the world new discoveries, 
new inventions, new processes, new engineering works 
of importance; and we do not stand alone. The 
technical press of this country is large and varied. 
Even the daily newspapers now devote no small portion 
of their space to recording scientific news. Thus it has 
come to pass that the man who wishes for publicity can 
secure it far more freely by resorting to newspapers than 
he can by going to the meetings of technical institutions. 


Still there is much to be urged in favour of such insti- 
tutions pro 'o say nothing of the fact 


rly conducted. 
that membership gives a man a certain professional 
status, and affords those employing him a species of 
oy apres that he is competent to discharge the duties 

e is —— to perform, there is, or there might be 
_ the considerable advantage of personal instruction. 

he criticism of those to whom the reader of a paper 
describes a work which he has carried out, a machine 


mtry | Which he has invented, or a process which he has disco- 


vered or elaborated, might prove extremely valuable. 
In other words, it cannot be doubted that a good discus- 
sion is an excellent thing; and if only discussions were 
always, or even very often, good, that circumstance alone 
would be a ca ogage® epenr nye for the existence of 
technical societies. e great defect in the life of such 
societies is that the discussions are not good, and that 
there is a continual tendency to yet further deterioration 
manifested. The principal cause of this is, we think, 
that the societies attempt to do a great deal too much, 
and that the system on which they work is entirely defec- 
tive. During its session the Institution of Civil Engi- 
neers holds weekly meetings, and these a imply a 
good deal more than the reading of paeee, he be all 
and end all of the Institution is not the reading of papers 
and discussions, but something much more than 
appears on the surface. Every week men meet at 
25, Great George-street, and exchange opinions, and 
even to matters plainly, do a good deal of busi- 
ness with each other. The house of the Institution 
is, in a sense, a club. It is the head-quarters of the 
profession. If we compare its method of doing business 
with, let us say, the — adopted by the kindred 
society, the Institution of Mechanical Engineers, or with 
the Iron and Steel Institute, we shall find a very broad 
and well marked difference. The Iron and Steel Institute 
meet twice a year, and each time in a different place. 
Other societies who do this sort of thing call their meet- 
ings “ congresses.” The meeting lasts two or three days, 
and during that time a large number of papers is read. 
These papers are not always the spontaneous outflowing of 
the author’s views; nor are they always prepared with care 
or skill; nor do they always contain matter excellent 
enough to justify their existence. The first duty of the 
secretaries of the societies is to take care that there shall 
be plenty of papers, and to this end they work with 
indefatigable energy. Promises they obtain in profusion. 
The performance of the promises is anything but satis- 
factory. Intending authors procrastinate; the prepara- 
tion of drawings is postponed day after day, and the 
eee result is that the — are only sent in at the 
ast moment, frequently crude and ill digested, while the 
drawings are all behindhand. Somehow or another, 
however, these are got out, and the papers are read. Not 
unfrequently neither the council, president, nor secretary 
knows anything more about them than the name until a 
day or two before they are made public. Rejection, 
alteration, elimination, improvement, are out of the ques- 
tion. Isit matter for surprise that the result is as a whole 
unsatisfactory? Of course there are exceptions; if 
there were not, institutions like those of the Mechanical 
Engineers, and the Naval Architects, andthe Iron and Steel 
Institute, could not continue to live and read papers at 
the same time. : 
the papers are bad, the discussions which follow 
are very much worse, Those who know no 
of the of technical societies save the reports 





panied in our own and other jou have no idea 
ow much the speakers owe to the shorthand writer or 
the abstracter. Those who read the transactions, and 
have also attended the meetings, will be in a position to 
understand what good reason technical bodies have to seek 
diligently forsecretaries, whocombine much literary ability 
with undying energy, tact, and great F enr of precis 
writing. We do not write to find fault. We write to warn, 
to advise, to urge upon those in 7 the necessity 
for taking measures to improve the whole course of 
business, the entire results of the action of the societies 
which they are supposed to govern. Three day meetings, 
held at long intervals, may be very good, and pleasant, 
and social, and even instructive things; but they are not 
suitable occasions for the reading and discussion of papers. 
The dose of science administered all at once is far too 
large. Men, after a three days’ meeting, leave the dis- 
cussion hall with their brains seething—all sorts of 
facts, statements, and opinions mixed up in inextricable 
confusion. ‘Towards the end of the meeting the discus- 
sion becomes languid or effete; the speakers are 
tired; they talk for talk sake, if they talk at all. 
It is useless to mince matters. The result is a flood of 
twaddle ; the volume of the flood is enormous. At a 
meeting of one society held last year we had verbatim 
notes taken of the proceedings. Some idea of the quan- 
tity of words used may be formed when we say that these 
notes would, if put into small print, have nearly 
filled three numbers of this journal, to the exclusion of 
everything else. Our readers cannot feel surprised that 
we give only the wheat which can be sifted out of so 
much chaff. Tf we are asked why so much issaid to solittle 
purpose, the answer must be, we think, that the papers 
are seldom or never prepared with a view to their being 
discussed; and that as it is essential the time shall be 
filled up somehow, the president and council are only too 
glad to see any ready speaker get up and talk. The para- 
mount defect of the papers read is that they are a great deal 
too long. They contain so much that itis impossible for the 
reader’s hearers to follow him. The first portion of the 
= is forgotten long before the latter portion is heard. 
e have heard the author of a paper vigorously attacked 
for holding views the fallacy of which it was really the 
purpose of the paper to expose; only he stated these 
views first and criticised them subsequently, and the 
gentleman who opened the discussion heard but the first 
part, and slept the sleep of the just while the rest of the 
paper was being read. This evil of long papers is, we 
are glad to say, at last making itself felt by even the 
most obtuse. Disalers now complain that they cannot 
discuss the ewe because they have not had an oppor- 
tunity of reading them beforehand, and it is becoming 
the practice to take papers as read. Can there be any- 
thing more absurd than to see a gentleman standing on 
a ex agence and reading aloud a paper, a printed copy of 
which every one present holds in his hands, and con- 
cerning which everyone a. that he had not the said 
rin omsue before? themes ry carsns to be gained 
y the audible perusal of a Pp r? If but one copy exists, 
then that copy must be read if the author’s views are to 
bemade known ; but when every one of hisauditors has the 
aper in type, reading it aloud is but a useless ceremony. 
Calves papers can be made short and to the point—and it 
is wonderful how much cutting-down the best paper will 
bear with advantage—then it would be on the whole 
best to circulate among the members a month or so 
beforehand all the papers intended for a given meeting. 
Then at the meeting all papers would be taken as nm 
and the business of the meeting would consist in discuss- 
ing the papers and in nothing else. The gain in time would 
enormous, and there could not fail to be a great 
improvement in the discussions. In the early days of the 
Institution of Civil Engineers no man thought of com- 
plaining that he could not discuss a paper because he had 
only heard it read once. If he could not speak on the 
subject with knowledge, he sat still and learned from 
those who could. It would seem that the demand for 
speakers is now so far beyond the supply, that special 
cramming is required in order to render a sufficient num- 
ber competent to perform the task. This is not to be 
wondered at when we bear in mind how greatis the need 
of speakers at a three days’ congress. Unless something 
is done, and that quickly, to improve the tone of such 
meetings, they will degenerate into mere unwieldy wordy 
monstrosities, useless to members and to anyone else. 
The fact that an admirable paper followed by a perfect 
discussion, is met with every now and then, affords justi- 
fication for the belief that if all the members of technical 
societies would work together with the same object in 
view, such societies might yet fill an important place and 
exercise an extremely beneficial influence on the progress 
of science. Matters have not yet gone too far to the 
bad, but they may very easily do so. 


THE 80-TON GUN. 

A TRIAL of the 80-ton gun, which took place on 
October 9th and 10th, was not very decided in its 
results, the firing having been interrupted on the 
second day by the escape, in a dangerous direction, 
of a gas check from the base of the projectile. 
The general results have been given in the daily papers. 
The object of this firing was chiefly for range and accu- 
racy. The initial velocities were not taken, the gun 
having been fired with the same charges in Woolwich- 
marshes. The pressures were, however, again taken, and 
judging from the variation exhibited in individual 
rounds, with reason. On Thursday the mean range with 
Palliser projectiles at 1 deg. elevation, with 412 lb. of 
powder, was 1135 yards, the mean error in range being 
9°4 yards. The mean observed deflection, that is the 
deflection of the point of mean impact, was 0°25 yards to 
the right ; the mean reduced deflection, that is the aver- 
age deviation of each round from the point of mean im- 
pact, being 0°61 yards, At 3 deg. the mean range was 
2546 yards, the mean error being 18°8 yards. The mean 


observed deflection was 4'44 yards, and the mean reduced 
deflection of each round 0°66 yards, The Trinity House 
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air gauges, which were employed to test the effect of the | have seen recovered shots of Krupp’s when they had | properties and of the pay and chemical relations of 
concussion in the neighbourhood of the gun, gave the | penetrated a great thickness of armour without showing | alloys of copper, tin, and zinc,’ and under the ment 


following results. Round No. 1, on screen 33ft, in rear 
of at top, 29 lb. pressure per square foot ; on bottom, 
201b.; on the bank, 11 lb. At round No. 2 the same 
gauges respectively gave 28 Ib., 20]b., and 12$]b. On 
round No. 3 the gauges were placed on the sands, one at 
200ft. at an angle of 224 deg.,another at 140ft. at 45deg.,and 
a third at 100ft. at 90 deg. from the line of fire, the results 
registered being respectively 19} Ib., 233 Ib., and 16 1b. At 
the fourth round the same gauges gave 16 lb., 24 Ib., and 
171b.; and at the fifth round 15 lb., 22:Ib., and 16 Ib. 
For the sixth round they were placed at 130ft. at an 
angle of 223 deg., at 150ft. and 45 deg, and 80ft. at 
90 deg., giving 18! Ib., 22 Ib., and 223 1b. respectively for 
this round ; and for the seventh round 193 Ib., 21 Ib., and 
23 lb.; and for the eighth round 23 lb., 204 Ib., and 213 Ib. 
respectively. Atthe ninth round the gauges were put 
at distances of 130ft. 140ft., and 150ft., all being at 
224 deg., the pressures being 24} 1b., 23} Ib., and 22} Ib. 
A more important point than these atmospheric pres- 
sures On surrounding structures in the neighbourhood 
from an artillerist’s point of view, though not from that 
of an engineer, is the pressure exerted in the bore. 
This for the last three rounds was 20°6, 20°7, and 18°4 
tons per square inch, making an average of 19°9 tons. 

In considering what conclusions are to be drawn from 
these facts, it may be well to notice the features in the 
80-ton gun which contrast most strongly with those of the 
71-ton Krupp gun. As we have pointed out before, the 
80-ton gun is a piece whose length is known to be too little, 
but in which efforts have been made to utilise the thick- 
ness, which is considerable, by means of chambering. We 
mentioned that the bore of the Krupp gun is 343in., 
while that of the 80-ton gun is only 28Sin. The diameter 
of the powder chamber of the former is 17°32in., while 
that of its bore is 15°75in.; in other words, the chamber is 
greater than the bore by 1°57in. in the diameter. The 
chamber of the 80-ton gun is 18in., while that of the bore 
is 16in.—that is, there is a difference of 2in. in the dia- 
meters of chamber and bore. The lengths of the cham- 
bers of the two guns are 60°6 for the Krupp and 59°6 for 
the 80-ton gun. Their respective capacities are given as 
14,420 and 14,600, showing a slight advantage in favour 
of the 80-ton gun, but not enough to counterbalance the 
greater length of the Krupp bore. The chief points to 
observe are, first, the stored-up work in each projectile, 
together with the pressure developed in the bore. After 
this comes accuracy, the differences likely to be found in 
this respect being comparatively small. Facility in 
working the gun and its suitability to fulfil the task 
required of it on service is a separate branch, but in its 
way equally important. It has been felt that the Krupp 
gun has hitherto excelled in accuracy of fire; but there 
seems to be an idea that this is obtained at the expense 
of a reduction of windage to limits too small to be prac- 
tically admissible. 

Let us consider these points. The stored-up work we 
cannot give from this trial, not knowing the velocity. It 
should be said that the charge is not that of 445 lb. fired 
recently at Woolwich, when the stored -up work amounted 
to 32,366 foot-tons, but something probably more like 
the firing charge of 412 lb. of powder with 30,000 foot- 
tons. For this the pressure of 19°99 tons is quite as 
high as it ought to be. Although we have spoken of 
this as the most important matter, it is not the one 
specially dealt with in this trial, but rather accuracy. 
range, and general working. Accuracy may be meas 
in two directions, namely, accuracy in range, and in 
lateral deviation. In range we cannot easily make a 
strict comparison between the 80-ton and Krupp’s, the 
former being registered on the horizontal plane, the latter 
on a target standing vertically. It appears, however, 
that Krupp’s accuracy in range is remarkable, while his 
lateral deviation, which at 2734 yards was 071 yards, is 
nothing at all wonderful, and dces not appear to 
better than that of the 80-ton gun on this occasion. Now 
it may be said that variation in range must be charged 
to irregularity in the powder, whence it appears that 
any superiority in accuracy of fire that may be found 
to belong to the 7l-ton gun may be attributed to 
the fact that our pebble powder is inferior to the 
prismatic powder used by Krupp. There is not 
much difference in the fire of the two guns in the 
matter of lateral accuracy. We consider that both guns 
are less perfect in this than in most similar matters just 
now. Since the adoption of the system of imparting 
rotation wholly by means of a copper gas check fixed on 
the base of the projectile, a muzzle-loading projectile 
stands in the peculiar position of having no windage in 
rear, the gas check on firing being forced to expand into 
the grooves of the gun. On the other hand, the projec- 
tile, having no studs, must lie with its body resting on 
the grooves, with the full windage of 0°08in. allowed in 
manufacture, so that the projectile must be nipped tightly 
behind and loose in front, a condition of things that 
appears to be unsatisfactory. Krupp’s gun, being a 
breech-loader, has the advantage of comparatively easily 
admitting a tightly-fitting projectile into the bore. Hence 
sere? projectiles have a copper ring at the shoulder, 
as well as a gas check at the base. Nevertheless, projec- 
tiles have been made recently with no ring on the front 
part of the body of the shot, because it has been 
thought to interfere with penetration into plates. 
Hence such projectiles stand in the same position 
as our own, except that the body has been made 
of within 0012in. of the same diameter as the bore 
of the gun, which as the gun gets fouled must surely be 
much too tight to be really good practically on service ; 
and though this is a possible state of things in a breech- 
loader specially taken care of at home, it would be 
quite unallowable generally. However this, like many 
other questions, indicates the advantage po by 
breech-loaders, in which we should believe the best 
arrangementisthe copperring attheshoulder and gas check 
at the base, which we cannot fail to think might be made so 
as not seriously to interfere with penetration, because we 





the slightest inclination to fracture near the copper ring. 
This we should expect for another reason to be the best 
solution of the question, namely, that the successful 
employment of a gas check alone in order to rifle the 
projectile becomes more and more difficult as the bulk 
of the shot increases, for while the gas check can increase 
in diameter with the projectile, and so remain equal to its 
task were the projectile only to increase in cross section, 
we know that the length increases proportionately, and 
for this cause we fear the gas check may sooner or later 
become unequal to the task before it, and thus the 
second copper ring become a necessity. 





THE DOCTRINE OF IDLENESs. 

Mr. Macponatp, M.P., has been labouring hard to 
convince the miners of South Yorkshire, West Yorkshire, 
and North Derbyshire, that the best way to get more wages is 
to do less work. Put in his own. words, this policy is the 
“*restriction of the output.” He has made several pilgrimages 
to Barnsley and other parts, and has written letters to the 
miners’ leaders, all with the view of impressing upon them 
the immediate necessity of adopting his ‘‘ pill for the earth- 
quake.” Mr. Macdonald, however, crieth in the ears of a 

3 generation. Even the colliers will have none of 
fim. as affairs are, they are not — bad,enough‘for the 
general adoption of the doctrine of idleness. Some time ago, 
at his instance, the South Yorkshire and North Derbyshire 
Miners’ Association were induced to consider the desirability 
of presenting a double-barrelled proposal to their employers. 
They asked for an advance in wages of 10 per cent., and fail- 
ing to secure that, threatened that they would apply the 
‘‘restriction principle” to the whole of the collieries in 
South Yorkshire, West Yorkshire, and North Derbyshire. It 
was also resolved that notice should be served on the coal- 
owners on the 8th October, or the nearest pay-day, for 
the 10 per cent. advance. It appears, however, that although 
notices were prepared, they were not given, and the restriction 
theory for the moment fell through. Mr. Macdonald is 
yearning to confer upon the South Yorkshire miners the in- 
Levrsee blessing of laziness, and so he has written another 
letter to them in which he states that ‘‘the iron market is the 
most conclusive evidence of the wisdom of the policy of 
restriction when the market is over-stocked,” and further 
adds, ‘‘ Your wars will continue so long as you produce to 
depress the market.” These are the sapient sentences of a 
letter which has been printed in full and sent to all the lodges 
connected with the association, and still the miners refuse to 
do as Mr. Macdonald desires. What they have done is this : 
They have resolved to ask their masters as represented by the 
South Yorkshire and North Derbyshire Coalowners’ Associa- 
tion to meet a deputation to consider the question of 10 per 
cent. advance in wages, and also to discuss the advisability 
of adopting a sliding scale for regulating the wages in future. 
A deal more is to be gained by the men approaching their 
employers in a reasonable spirit to ask reasonable things, than 
by adopting the rash and ruinous course which has been 
recommended by the member for Stafford. 


CLEVELAND MINERS’ WAGES. 

THE suggested ‘‘sliding scale” in the Cleveland iron 
mining industry is an attempt to introduce into the industry 
a system which, though proved good by practice in other indus- 
tries, has not been hitherto known in iron mining in Cleveland. 
But it is clear that though the pe may be new, the 

rinciple has in part been admitted. More than once it has 
n maintained that the state of the pig iron trade is the 
best test of the condition of the iron mining rpeen ye the 
words of a recent arbitrator, ‘‘ the workmen candidly admit 
‘that the state of the pig iron trade’ is the true test.” If, 
therefore, any such sliding scale be established, it must be 
based upon the selling price of pig iron ; and it is interestin 
to learn how iron has varied during the last few years, an 
how these variations have corresponded with the fluctuations 
in the rate of wages of the Cleveland iron miners. Taking 
the year 1871 as a starting point, we find that the average 
price of pig iron in the Cleveland district was £2 9s. 8d. per 
ton for the year, the wage of the Cleveland miner being then 
lld. per ton. In 1872 three advances were received, by 
which the wage was brought up to Is. 4d. per ton, the average 
price of pig iron being £4 17s. ld. per ton. In 1873 the wages 
continued at the same rate, the pig iron average being 
£5 9s. 2d. In 1874 the wage was brought down to ls. 2d., 
and the average price of pig to £3 10s. 1ld. In 1875 the 
rate was brought down to Is. per ton, and the price to 
£2 14s. 6d. In 1876 a further reduction took place, wages 
being reduced to 1ld. per ton, and pig iron to £2 7s. 10d. 
In 1877 the rate was brought to 10d., and the price to 
£2 2s. 14d., and in the present year the price of iron further 
fell, the price being £1 18s, 2d., and the rate 94d. per ton. 
We have thus then the fact that in 1871, 4s. 6d. in the price 
of pig iron gave ld, per ton to the iron-miner; in 1872, it 
took 5s. ba. to give 1d. to the miner; in 1873, ld. was 
obtained by 6s. 6d.; in 1874, 5s. gave ld.; in 1875, 4s. 6d. 
was reverted to; in 1876, 1d. was gained for rather less than 
4s. 6d.; in 1877, 4s. 3d. was repaid by 1d.; and last year the 
rate was 1d. for about 4s. Hence it will be seen that there 
are not such large variations as might have been supposed, 
and when it is added that the averages of pig iron are over 
the year, whilst some of the advances or falls in the rate of 
wages are for part of the year only, the difference is mini- 
mised, and there is a sufficient agreement in the proportion 
which wages bears to the price of pig iron to warrant the 
introduction of a self-adjusting sliding scale. 
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Report on a Preliminary Investigation of the Properties of the 
C0 r-Tin Alloys, made under the direction of the Committee 
on Metallic Alloys, United States Board to Test Iron, Steel, 
and other Metals, Ropert H. Tuurstoy, Chairman, in 
1879. 

Tue origin of this Report is narrated in the Preface as 

follows, by Professor R. H. Thurston, chairman of the 

Committee appointed by the United States Government 

on Metallic Alloys :—“ The investigation of the properties 

of alloys of copper and tin here reported upon, was 
pos law upon under a resolution of the United States 

Board to Test Iron, Steel, and other Metals, passed April 

17th, 1875, directing a determination of ‘ the mechanical 








of committees approved by the Board, April 23rd, 1877 
which assigned to the Committee on Alloys the duty of 
‘assuming charge of a series of experiments on the cha: 
racteristics of alloys, and an investigation of the laws of 
combination.’” The utter vagueness of this Govern. 
mental commission is noteworthy. It might embrace q 
repetition of all that has been done in the investigation 
of all the metals and all their alloys, from the earliest 
beginnings of metallurgy to the year of grace 1879, and 
might even be extended in futuro to the whole subject 
of chemical combination, or to anything else in physicg 
or chemistry that ye seem good to the members of 
the Committee, Prof. R. H. Thurston, and Messrs, L, A, 
Beardsleeand DavidSmith. The limitsof the investigation 
thus loftily introduced, have, however, dwindled down to an 
experimental investigation of the properties of the alloys 
of copper and tin, the results of which are here recorded 
with a pretentious parade which alone might provoke 
hostile criticism, which, as we shall presently see, the 
matter of the report will amply justify. There are but 
few of our readers who a to be apprised that the 
alloys of copper and tin are amongst those best and 
longest known, and upon which more experimental re. 
search has been, within the last two hundred years, 
expended than upon any other alloys. Here, however, i3 
what the reporter and mouthpiece of the Stevens’ Insti- 
tute of Technology says as to previous knowledge and 
researches upon the subject :—“The Committee take 
great pleasure in presenting these reports to the Board, 
They represent the results of the first complete and systematic 
researches ever made upon these most important of all the 
alloys of useful metals. This work has been carefully 
planned, and the plans formed have been completely 
carried out. The result has been the complete explora- 
tion of a broad and most important field, of which almost 
nothing was previously known. Ordnance-bronze, bell- 
metal, and speculum-metal, a few grades of brass and of 
the triple alloys, were the i alloys familiar to our 
founders and engineers.” We have italicised one part 
of these astounding assertions. No amount of ignorance 
can cover or excuse such misstatements as to matters of 
fact, which, without hesitation, must be characterised as 
utterly erroneous, the more unpleasant, to the European 
reader at least, because apparently =e to give a false 
importance, and, as it were, a unique value to experiments 
which are really of little or no novelty, value, or trust- 
worthiness, as will be evident when they are examined 
in detail by the critical eye of the metallurgist well 
acquainted with the subject. 

There seems a curious contradiction between these 
statements as to the pg ome novelty of the subject 
and what ensues and the following statements :—“ The 
writer, before making the researches directed by the 
Committee on Metallic Alloys, and before entering upon 
the series of experiments on the characteristics of alloys, 
has, as a proper introduction to the work, made a some- 
what exhaustive examination of the reco’ of earlier 
experiments made in this direction, with a purpose both 
to save useless labour in repeating that part of the work 
which has already been done by investigators of acknow- 
ledged authority, and to make the report to the Com- 
mittee more complete by incorporating a synopsis of the 
records of researches of others.” he list of works 
resulting from this “somewhat exhaustive” literary 
search, is printed in alphabetical order, and in the endea- 
vour to judge of its exhaustiveness we read first the 
works under letter A, where the name of Achard is not 
to be found. Achard was a German chemist of French 
descen‘, resident at Berlin, an experimenter of much 
perspicacity and laborious honesty of research, worthy 
of remembrance as having been with Maquer, the first 
suggester of the manufacture of sugar from beetroot, 
the present immense production of which has, after many 
years of abeyance, more than fully justified his antici- 
pations. Achard was the author of, we believe, the most 
extensive series of experiments ever a made upon 
alloys of metals, and what were then called semi-metals, 
an account of which was published in French at Berlin in 
1788, in a quarto volume containing 313 pages, the results 
being condensed as far as possible by tabulation. They 
comprise not only binary alloys, but ternary and quin- 
quennary, and embrace all the metals known to the 
metallurgist at the latter end of the last century. Of 
course as the notion of chemical equivalents developed 
by Dalton was unknown in Achard’s day, so the alloys on 
which he experimented are not atomic, but merely in 
percentage proportion, in this respect being quite on a 
par with the second half of Professor Thurston’s results, 
which are merely on alloys of copper and tin in the 
chance medley composition given by percentage propor- 
tions. Turning further on, yet still at random, in the 
“ somewhat exhaustive” catalogue of researches, we come 
to the letter R, where we do not find the name of Rosse. 
Now, the late Lord Rosse was the author of the most 
valuable series of experiments on the copper-tin alloys 
in atomic proportions constituting “speculum metal,” 
or that of the mirrors of reflecting telescopes, of all 
ancient mirrors and of these of our own day of oriental 
manufacture. Lord Rosse’s results are principally to be 
found in the “ Philosophical Transactions,” but like those 
of Achard, seem to be aan unknown to Professor 
Thurston and his associates. Had we gone through their 
catalogue we should probably have found other omis- 
sions equally flagrant ; those we have given, however. 
are sufficient toshow the little reliance that can be laced 
upon the statements of this report. Before concluding 
we shall have a word or two more to say upon researches 
which preceded those of Professor Thurston’s committee, 
and to contrast the coarse “brassfoundry methods” by 
which the alloys here treated of were formed, with the 
more refined and delicate apparatus and_ methods pre- 
viously employed, but wholly disregarded in these ex- 
periments. Let us turn with a few passing remarks to 
the experiments themselves, or to some of the results 
recorded, 
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e I. we are given with exemplary accuracy the 

on a oodfation as obtained by anal wd of the consti- 
tuent metals copper and tin, to be used for casting the 
bars the mechanical properties of which are to be experi- 
rented upon. Besides the two main constituent meta’ 
copper and tin, we find the following portentous list o} 
foreign metals in Column 1, each emphasised by the pre- 
fix of the word “ metallic” :—Iron, zine, silver, arsenic, 
antimony, cobalt, bismuth, nickel, lead, manganese, 
molybdenum, tungsten carbon, matter insoluble in aqua 
regia. What a terrible array of analytical results did 
we anticipate from this list of impurities, but when we 
come to examine the table itself, we find that all this 
arade of names leads to nothing, except as regards four, 
iron, silver, lead, and manganese, all the other columns 
being blank in the table. Nascetur ridiculus mus. 
Professor Thurston might have just as well paraded the 
whole sixty or seventy known chemical elements as those 
which he has given with the tabular information that 
they do not exist. All this is the more amusing because 
we are told that the copper and tin employed were 
simply such as could be obtained from responsible dealers 
with the assurance that they were “the purest commer- 
cial metals in market.” 
together only increases the area of our doubts as to the 
trustworthiness of anything that we may find in the 
pages of this report. Some years since we had occasion 
to examine rigidly for foreign matters a large num- 
ber of the purest specimens of copper obtainable in 
Great Britain and some other parts of the world ; we 
found none in which there were not sensible traces of 
silver, and scarcely any in which lead and iron were not 
also to be found. What wonderful commercial a is 
Professor Thurston’s, which contains none of these things ! 
Tho metals here to be alloyed were melted in common 
blacklead pots of more than usual diameter in propor- 
tion to their depth, and, so far as we can gather, not 
always provided with covers; the loss by oxidation 
therefore at the temperature necessary for fusion of the 
more oxidisable snetel tia was not only large, but in every 
instance wholly uncertain. Of each of the alloys thus 
roughly formed a bar of 28in. long by lin. square was 
cast either in dry sand or in an iron mould, and of these 
bars, numbering twenty-nine in all, pieces were experi- 
mented upon when exposed to transverse stress, to tension 
in the direction of the bar’s length, and to compression 
in the same line. The series included a bar of each of the 
constituent metals, copper and tin. The difference in 
wroportion between the copper and tin weighed out 

fore melting and that found in the bar by analysis was 
variable, and in some instances considerable, so that in 
reality the tests as to mechanical resistance to tension, 
compression, and torsion were not made upon a)loys of 
definite atomic composition, but upon alloys of uncertain 
percentage constitution, a circumstance which alone 
renders comparatively valueless Professor Thurston’s 
second series of bars, avowedly not of atomic composi- 
tion, but simply in percentage proportions. Repetitions 
of experiments previously conducted by others are allow- 
able, or even commendable, where the methods of experi- 
ment are manifestly superior to those previously em- 
ployed, but it is mere waste of time and labour to repeat 
previous experiments by methods and with apparatus 
more defective and liable to error than those previously 
employed. If we turn to the account of Mr. Mallet’s 
experiments on the alloys of copper with tin and zine, 
the description of which was first published in the 
Reports of the British Association, and which have been 
transferred since to the pages of “ Percy’s Metallurgy,” 
of “Watt's Chemical Dictionary,” and those of other 
standard works of authority, we shall find that by the 
use of a peculiar closed apparatus of wrought iron tubin, 
thinly lined, the copper and the more fusible me 
having been placed in the opposite ends of a syphon- 
shaped tube, were therein fused separately, and by in- 
verting the tube when both metals were liquid, they were 
caused to mix and unite out of contact with air during 
every part of the process ; the result being the almost 
complete prevention of loss by oxidation or volatilisation, 
and a more exact concordance between the intended con- 
stitution of the alloy and that obtained. As Professor 
Thurston has, with marvellous hardihood, denied that 
any accurate experiments were ever made upon these 
alloys before the date of his own revelations, it is not 
unnatural that he should pass without notice the far 
more accurate experiments of Mr. Mallet, conducted, we 
believe, some twenty years ago. The repetition of ex- 
periments made with every available precaution by 
methods slovenly and defective, is certainly to “advance 
backwards.” It is announced that a fresh series of 
experiments on the copper and zinc alloys is to 
follow those now before us. Now, as zinc is greatly more 
volatile and oxidisable than tin, we may confidently 
anticipate that if the same methods first employed be 
continued in use for the zinc alloys, the results will be 
still more uncertain and devoid of scientific value. 

European physicists have long been aware that experi- 
ments, whether in tension or compression, conducted on 
comparatively soft and ductile materials are valuel 
unless the element of time be taken into account, nad 
that in fact such materials present no physical limits if 
the conditions of stress remain unchanged once distor- 
tion has commenced ; thus, a stick of sealing-wax or 
pitch will continue slowly to extend by merely its own 
weight until finally it pulls asunder. These physical 
conditions, as applied to metals, even those as little soft 
and ductile as gun metal and copper, have formed the 
subject of able and theoretical investigation by General 
Cavalli, Lamé, St. Venant, Moseley, and others, but 
Professor Thurston seems to be in happy ignorance of all 
these, and of the difficulties that belong to this chapter 
of physics. Thus we find at page 303 the following 
surprising statements : “ The more ductile bars, as seen 
in the tables of tests, bent without breaking. The correct 
modulus of rupture in these cases, therefore, could not 
be determined, and it was necessary to assume a given 
amount of bending as equivalent to breaking the bar or 


Bringing these statements | find 


rendering it useless. This was taken at a deflection— 
while the load rested on the bar—of 3}in. and the 
modulus of rupture is calculated from the load causing 
this maximum deflection, as affording a means of com- 
paring the transverse strengths of all the ductile bars 
which were tested.” Here we have experimental physics 
with a hh sa sae The plastic bar will not break, there- 
fore, says Professor Thurston, the modulus of rupture 
cannot be ascertained ; but Professor Thurston is not to 
be baulked by any impossibility imposed by nature, so 
he forthwith adopts an absolutely arbitrary equivalent 
and assumes that a bending of 3}in. ought to represent if 
nature knew what she was about, the modulus of rupture. 
Why 3hin., let us ask? ay not any greater or less 
flexure have done just as well? for there is no real con- 
nection whatever between flexure and rupture as is here 
assumed, nor can any relation at all be established 
between the two, unless the element of time be taken 
into account. Professor Thurston can consult the 
researches of the late Canon Moseley on ice, he may see 
how the element of time, represented by the symbol 
“ar,” is treated in the equations of that accurate mathe- 
matician and thinker. On the preceding page, 302, we 
nd:-- . . . “the figures in the column headed 
‘Modulus of Elasticity,’ are those which are considered 
the most probable moduli within the elastic limit, or 
which most nearly represent the relation between the 
stresses and the distortions within that limit.” The 
“ Modulus of Elasticity,” as first defined and employed 
a the late Dr. Young, is a useful and convenient 
physical constant, though it has not unfrequeutly been 
used as a high-sounding cover for ignorance. In its true 
sense, as — by Dr. Young, it is not what is here 
called by the same term. We are tempted to give one 
more instance of the style of facts to be found in this 
State document: “Bar No, 1—all copper—broke 
after a deflection of 2°306in., while bar No. 30, also 
copper, bent-as shown in the appendix—to about 
8in. before breaking, showing a marked difference in 
ductility as well as in strength. This was due, probably, 
to oxidation of the copper in bar No. 1 by repeated 
melting and casting.” Comment on this is needless, if 
we bear in mind that this report professes with all the 
panoply of legislative sanction to sweep away all pre- 
vious results, and to fix at once and for ever an important 
family of physical constants upon the solid foun- 
dation of experimental fact. The report itself is 
elaborately got up and in entire disregard of expense ; 
thus it is adorned, we cannot say illustrated, by a series 
of photographs of the surfaces of fracture of the 
ruptured bars, which except to convey to some a false 
impression of thoroughness, are not of the slightest use 
or value to anybody. 

We have extended our notice toa length which pre- 
cludes our going into any speculation, however curious 
it might be, as to what have been the unseen circum- 
stances, the “ wire-pulling” incommon parlance, which has 
produced the report under the Government sanction of a 
commission in terms so vague that it may be made to 
embrace a repetition of all the experiments ever made on 
the stress and strain of metals, and if money be forth- 
coming may go on to the crack of doom. The Stevens 
Institute of sere f must no doubt in some way be 
paid for its help. e report with the experiments 
therein recorded have been the work of quite a family 
party of the name of Thurston, including a lady, who 

robably been the compiler of the imperfect biblio- 
fap y of the subject to which we have already referred. 
here are appendices under the title of “Selected 
Papers,” following the report, but adding nothing to its 
value. A good many of these are selected by Professor 
R. H. Thurston from his own published papers in time 
ast. Congress, whatever may be its shortcomings, is in 
ngland assumed not to be wanting in acumen and 
shrewdness ; it surely must contain independent men 
capable of discovering how the monies of the State are 
completely wasted in producing works such as that 
which it has been our unpleasant duty here to examine 
and condemn. 








Tue Russian Navy, according to the Golos, now consists of 28 
ironclads, 4 frigates, 11 corvettes, 13 clippers, 21 steamers, 22 gun- 
boats, 111 torpedo boats, 27 schooners, and 117 sailing vessels, 
This armament is manned by 3187 officers and 28,920 men. 


Sourn Kxnsrneton Musevum.—Visitors during the week ending 
Oct. 11th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,018; mercantile marine, 
building materials, and other collections, 2404. On Wednesday, 
Th y, and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 1844; mercantile marine, building materials, and other 
collections, 403, Total, 15,699, Average of corresponding week 
in ya years, 18,085, ‘Total from the opening of the Museum, 

Tae Liverroot Enerveertna Socrety.—The oe, eed 
meeting of this society was held at the Royal Institution, 
Colquit-street, on Wednesday evening last, the 8th inst., Mr. 
M, E. Yeatman, M.A., president, in the chair. A paper on 
** Cast Iron for Engineering Purposes” was read by Mr. John S. 
Brodie, M. Inst. M.E. In a brief introductory historical sketch, 
reference was made to Smeaton, Savery, Newcomen, Murdoch, 
and others, who were among the first to make use of cast iron for 
bridges, machinery, &c., but it was shown that until the time of 
the valuable experiments of Messrs. Fairbairn and Hodgkinson 
in 1827 to 1829, comparatively little progress was made in the 
application of iron castings for large structures. These experi- 
ment, together with the subsequent experiments of Mr. Hodgkin- 
son made in 1849, at the request of the Royal Commission on 
Railway Structures, were shown to have been the’starting point 
for the extensive application of the material for columns, short 
8 girders, &c., now in such general use. The different kinds 
of pig iron were then explained, and their suitability for various 
purposes reviewed. The strength, elasticity, ductility, &c., of 
cast iron, with methods of practical testing, were dealt with in 
detail, and the results arrived at by different experimenters 
reduced to common values and compared. Methods of preserving 
the surface of cast iron having been enumerated and explained, 
instances were then given of recent successful applications of the 
material for bridge work, columns, piles for foundations, &c., 
and the paper was concluded by a review of the future prospects 
of cast iron, in which it was stated that where high compressive 





strength and economy was required, it would always be preferred 
to pee iron or steel, ie : 


THE FAILURES OF CONTINUOUS BRAKES. 
THE last half-yearly return issued by the Board of 
Trade, showing the amount of rolling stock fitted with 
various forms of continuous brakes is chiefly interesting 
from the fact that, giving as it does, particulars of every 
failure and mishap in the daily working of each variety 
of continuous brake, we are enabled to judge of their 
pecumenee, not for one day on a selected trial ground, 
ut during six months’ constant work on nearly eve 
railway in the United Kingdom. The Board of Trade thi 
it necessary—as the public were first informed through 
the pages of this journal—that a continuous brake should 
fulfil the following conditions :—(a) The brakes to be 
efficient in stopping trains, instantaneous in their action, 
and capable of being suplied without difficulty by engine 
drivers or guards, () In case of accident to be instan- 
taneously self-acting. (c) The brakes to be put on and 
taken off with facility on the engine and every vehicle of 
atrain. (d) The brakes to be regularly used in daily 
working. (¢) The materials employed to be of a durable 
character, so as to be easily maintained and kept in order. 
The test of daily working can alone determine whether 
the brake possesses the desired qualifications, for even 
efficiency in stopping trains—the primary condition—is 
liable to both improvement and deterioration after con- 
stant use. Some of our readers may imagine that brakes 
must necessarily become less efficient, but the inexpe- 
rienced driver, “scaley” brake blocks, and stiff pins, and 
slightly porous joints of the new and hurriedly prepared 
trains are often faults that correct themselves ; while, on 
the other hand, tightness of joints depending upon bad 
design, inferior material, and indifferent workmanship 
are ually impaired, and the braking power without 
absolutely failing becomes more feeble every day. 

The necessity for a brake being “instantaneously self- 
acting in case of accident,” having been vigorously com- 
batted on the score of increased complication, it would 
be well if mention were made in future returns of the 
cases where automatic action has been of use in miti- 
gating accidents to a train, or where the use of a non- 
automatic brake has been a source of danger. We 
believe we are right in saying that during the past half- 
year no case has occurred that can fairly be put in either 
of these categories ; though the “ tell-tale” action, which 
is perhaps the more valuable, has often taken place, 
several brakes having gone on when out of order. Auto- 
matic action has, however, the disadvantage that the 
brake is often disabled, and cannot be used during the 
rest of the journey, while a direct or non-automatic brake 
is still available, though it may be slower and feebler in 
action. 

It may be urged, after a perusal of our tables, that 
failures and mishaps, after all, are of little importance, 
that a trifling delay every few thousand miles is a matter 
of no consequence, but the answer to this is not far to 
seek. First, it may be observed that the value of our 
figures is not absolute but relative ; if the returns show 
100 failures of a brake the probability is that some 200 
or 300 actually occurred ; but if we find 100 failures of 
one brake, and 50 of another, we may fairly conclude 
that one fails twice as often as the other. Drivers and 
guards find even the worst continuous brake saves them 
much anxiety and physical exertion,and being unburdened 
with either the trouble or expense of repairs, naturally 
wish the “ patent brake” to come into more extended 
use, and, therefore, smooth things over, and are very 
reluctant to report their friend as “ giving trouble,” or 
being “out of order.” But our main reason for thinking 
immunity from failure a goal towards which railway 
companies and brake inventors may direct their best 
energies with a reasonable hope of success, is that if old- 
fashioned brakes like Fay’s and Newall’s, which have 
many defects, are somewhat complicated, and cannot be 
worked by the driver or on a whole train, but can run, 
according to the three last returns, some 10,000,000 train 
miles with only five failures, why should not the present 
generation of b:ake inventors, with far greater incentives, 
produce something better in principle, and as trust- 
worthy in practice? From a careful perusal of the return 
we are convinced that no great flight of genius is requisite ; 
a little more attention to details would effect much in 
increasing the durability of the different parts. The 
fractures of iron and copper pipes appear to be of frequent 
occurrence, yet are certainly preventible ; for hydraulic 
pipes under far greater pressures remain perfectly tight, 
and rarely og way. The mere difficulty of coupliug the 
pipes together appears, especially on some lines, a fertile 
source of trouble ; but surely this can be got over, and as 
goodaconnection made between the two rubber hose pipes, 
as, in most cases, now exists between the hose and the 
iron or copper pipe, a joint that was, a few years ago, a 
very unsatisfactory job. Whatever the relative merits of 
the Westinghouse and vacuum brakes may be, it might 
reasonably be expected that so simple an apparatus as 
the vacuum ejector would never get out of order, pos- 
sessing, as it does, no more working parts than an ordinary 
Giffard’s injector ; while the Westinghouse pump, which 
is constantly at work, and is necessarily of more compli- 
cated and delicate construction, would frequently be 
incapacitated for duty. Yet the figures but partly sup- 
port these views, one ejector failing for every forty-three 
engines, and one pump for every fifteen engines fitted 
with the vacuum and Westinghouse brakes respectively, 
a less proportion than might have been anticipated. An 
we construction of ejector is certainly desirable, 
and would appear to be possible. 

The principal lines using the Westinghouse brake 
exclusively are the Brighton, Glasgow, and South- 
Western, and North British; other brakes having 
been tried on these lines and abandoned. The vacuum 
brake is used to the exclusion of others on_ the 
Manchester and Sheffield, South-Eastern, Metropolitan, 
Taff Vale, and the principal Irish lines. The Great 
Northern have 173 engines fitted with the vacuum, 
one with Smith’s automatic vacuum, and _ two -with 





Westinghouse. The use of the Clark brake appears 
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to have been discontinued on this line. Sander’s auto- 
matic wine in a on the veer —_ Great 
Western, the latter line apparently rapidly fitting up 
more ak with this brake. Barker’s hydraulic brake 
exists in three somewhat different forms, one worked by 
the driver, but non-automatic, is used on the Midland; 
another worked by the is used on the Enfield 
trains of the Great Eastern; and the third system, auto- 
matic and worked by driver or guard, is used on 
express trains on the latter railway. The mileage and 
Px mona of the different — are not given separately 
in the return, and we have, therefore, put the three 
varieties together. The Steele-M‘Innes automatic air 
brake is only used on the Caledonian. Fay’s and 
Newall’s in their various forms appear to be more or less 
used by every important company, the Lancashire and 
Yorkshire having them on a few carriages in every train. 
In Table No. I. the braked train mileage run on this line 
is assumed at 3,000,000 miles, or in round numbers the 
figures for the previous half year. Clark’s brake is prin- 
cipally used on the Caledonian, London and North- 
Western, and North London, and on the two former lines 
is not utilised at every stoppage; this has doubtless an 
important influence in reducing the number of —- 
which respect, however, it compares very unfavourably 
with other sectional brakes. Two cases of fractured screw 
couplings are reported on the Caledonian, and Somerset 
and Dorset through the action of this brake ; and two 
similar casualties occurred on the Brighton line through 
the application of the Westinghouse brake. Among the 
brakes not specified separately in the tables are the com- 

ratively obsolete—non-automatic—Westinghouse air 
ao in use on the District Railway ; Herberlein’s chain 
brake in use on a small Welsh line with an unpronounce- 
able name; Kendal’s steam brake in experimental use 
on the North-Eastern, and a twin hand brake used on 
the Great Western. 


Boarp oF TrapE ConTINUOUS BRAKE RETURNS FOR 
Ha.F-YEAR Enpinc JUNE 30, 1879. 


TaBLE No. 1.—TZotal Amount of Rolling Stock Fitted with Con- 
tinuous Brakes, June 30, 1879. 


| Stock fitted during 
half year. 
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Westinghouse automatic 
Sander’s ditto .. .. ..' 86 
Steel and M’Innes’ ditto .. 
Barker's hydraulic ditto* 
Fay’s and Newall’s* .. 
Sa 
Other Brakes 

Totals .. 








TABLE No. 2.—Cases of Failures, &c., Analysed. 
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$5,000 
| 14,000 
Barker's hydraulic* 50,000 33,300) 40,000 
Eck i oe 3,000 | 162,000, 398,000 75,000/ 272,000 
Fay’s and Newall’s* 1,893,000} — = — | 
Clark’s* .. ° -| 694,000 |477,000 2,545,000 286,500) 














TABLE No. 3.—Causes of Failure. 
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pipes. 
Triple valves. 
Drivers’ and 
guards’ valves. 
Cylinders or 
Brake gear or 
blocks 
Miscellaneous. 
Carelessness 
or extruneous 
causes. 
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Westinghouse 
Sander’s oo oe 
SteeleandM’Innes’| 
Hydraulic® .. ../ 
Vacuum... 


Total 


* Note.—All varieties included. 
+ Simaultaneous failures are here reckoned separately, but in Table 2 
are reckoned as one failure only. 


The passenger rolling stock of the United Kingdom is 
returned at 4764 engines and 39,827 carriages, vans, &c. 
and of these a total of 907 engines, or 19 per cent., an 
9919 carriages, or 25 per cent., are fitted with one of the 
various forms of continuous brakes. From this it m4 ag 
that as far as numbers go the railway companies have 
accomplished a considerable portion of the task before 
them. Continuous brakes are valuable for two im- 
portant considerations, safety and the higher s and 
consequent economy of time rendered possible by the 
greater controlling power over the vis wva of the train. 
A brake block on every wheel of an express train adds 
much to its safety. n a suburban train running 
at a low speed and stopping frequently, but little 
extra security is afforded, but the gain in speed is 
considerable, the few seconds saved at every stopping. 
making quite a respectable total. ‘The ultimate univers 
adoption of continuous brakes on both these descrip- 
tions of trains is highly probable, but on most branch 
Jines with little traffic weither safety nor speed would 
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materially be promoted by the use of continuous 
brakes; and on these for the most part unprofitable 
suckers, the expense renders it unlikely that continuous 
brakes will be used on all nger rolling stock. 

_ The information given by the companies is evidently 
in many cases compiled with great care, though some 
rather astonishing mishaps are reported. Of the vacuum 
brake it is stated, “The brakes on four carriages did not 
release, owing to the friction of the pistons in the 
cylinders.” n impression certainly prevails that the 
brake in question has neither pistons nor cylinders. The 
Westinghouse brake is reported to have “applied itself 
by crosshead of piston rod coming off.” If this be so, we 
do not yet thoroughly understand the action of this brake. 
These are slight faults of commission, the faults of omis- 
sion oqeeer to be more serious. One railway reports on 
Fay’s brake, a to failure of cog wheel.” This is 
vagueness itself. hat happened? Was the platform 
overrun and the brake subsequently useless, and thereby 
ranking in our table as a case of “failed and disabled ;” 
or could the guard, though unable to stop at the proper 
place, effect at least a temporary repair, and enable the 
mishap to be classed as one of “failure only?” Possibly 
both these conjectures are wrong, and the train was 
stopped, but the brake could not be worked for the rest 
of the journey, constituting a case of “disablement.” 
Experience seems to vary with the same brake on dif- 
ferent lines. The Manchester, Sheffield, and Lincoln- 
shire, South-Eastern, and Taff Vale, having in all 158 
engines fitted with the vacuum brake, report “no failure ;” 
while the North-Eastern with but twenty-seven engines 
report twenty-two mishaps; and the Great Northern, 








with 173 engines, sets forth nine cases of failure 
forty of improper action or out of order. Much the 
same thing appears in the figures relating to the Clark 
and Webb brake. The Caledonian working it for 455,000 
train miles rtitinnineteen instances ; while the London 
and North-Western only report twenty cases in runni 
6,000,000 train miles. The Glasgow and South-Weste 
North British, and Glasgow and Bothwell have together 
as many carriages and engines fitted with the Westing. 
house brake as either the Midland, or London and 
Brighton; while the train mileage of the Scotch com. 
nies exceeds that of the English companies combined 
‘his is in itself a singular fact; but not only does the 
rolling stock of the southern companies obtain but half 
the oe it has per vehicle four times the number of 
failures. We can “ perfectly certain that reports are 
not manufactured, while doubtless in the hurry and 
bustle of railway work things when wrong are put right, 
and nothing committed to paper by men more intent on 
keeping the line going than in swelling the pages of a 
blue book. However this may be, the return is un. 
doubtedly valuable as it stands; and the more fully, com. 
pletely, and cenig 4 bee companies report the misdoings 
of their brakes, the better the basis, and the more trust- 
worthy the data on which the every-day merits of the 
rival systems of brakes can be determined. 

We have only to add that all the brakes mentioned 
have been illustrated in our pages at one time or another, 
The most recent improvements in the Westinghouse 
brake will be found in our impression for July 25th, 
The Aspinall brake was illustrated in our impression for 
August 29th, and Kendall’s steam brake last week. 





ONE HUNDRED AND TWENTY-TON FLOATING 
SHEERS.— QUEENSTOWN DEEP - WATER 
QUAY. 

A DEEP-WATER quay, 600ft. in length, and 40ft. in width, is 
now in course of construction at Queenstown Harbour. It is 
estimated to cost £30,000, for nearly half of which the Great 
Southern and Western Railway Company is responsible, This 
will place the quay very much in the hands of the railway com- 
pany, who will thus have considerable control over the direc- 
tion to be taken by goods landed close to their own trucks 
from the American steamers. Possessing similar accommoda- 
tion at Northwall, Dublin, the time of the journey from 
Queenstown to England may be considerably shortened, and 
the Great Southern and Western Railway will secure the 

ter portion of the work. At the lowest state of the tide 
there will be 27ft. of water off the new quay at Queenstown, 
and this will enable Transatlantic steamers to come alongside 
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filled when raising the block, and emptied when lowering it, 
and by this means the hull can at all times be kept on an even 
keel. The machinery consists of a locomotive boiler, and a 
pair of 8-horse power horizontal engines, connected by gearin, 

to two drums, each 7ft. in length by 4ft. in diameter, an 

strong chains pass over two powerful pulley blocks, which are 
attached to the upper part of the sheers’ legs, the lower pulley 
blocks being fitted to massive forged beams, the ends of whic 

are slotted out to receive the lifting bars, and by this means 
the huge block is suspended from Sour points and kept per. 
fectly level. The engines drive a pair of screw propellers, 
which considerably assist in working the sheers into position, 
In the bottom of the concrete blocks cast iron plates are cast 
with rectangular holes to receive the tee heads of the lifting 
bars which are inserted through a hole left in the concrete. 
The bolts are dropped through with the head in the direotion 
of the length of the hole in the plate. They are then turned, 
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ONE HUNDRED AND TWENTY-TON FLOATING SHEERS. 


at any state of the tide and discharge into the wagons of the 
railway company, thus getting rid of the great obstacle which 
always prevented Transatlantic steamer companies from 
loading and discharging at Queenstown. On the 4th of last 
month the first stone or block of concrete in the formation of 
this wall was successfully laid with much ceremony. These 
blocks are about 20ft. in depth, 8ft. in thickness, 12K. wide at 
the sea face, and weigh nearly 120 tons. For laying these 
large blocks in their places the powerful floating sheers which 
we now jllustrate were made by Messrs. Chas. Powis and 
Company, of Millwall Pier, for Mr. J. ee of Queens- 
town, the contractor for the quay work. The hull is 90ft. in 
length, 32ft. wide, and 9ft. 10in. deep fore, and 13ft. 10in. 
aft. The sheer legs are fixed on the fore end, together with a 
ed of powerful any. blocks and chains for raising and 
owering the massive blocks of concrete, about 140 of which 
altogether will be required. At the after end of the hull are 
constructed six water tanks, capable of holding 150 tons of 
water, to act as a counterbalance to the bloc To these 
tanks # centrifugal pump is connected, so that they can be 





and the tee catches against the sides of the hole, and the 
blocks are lifted. Gat toatlans ive a good idea of the strong 
proportions of the sheer legs and cross beam, and also of the 
general arrangement, which seems to be excellently well 
adapted to the requirements. The principal dimensions of 
the superstructure and the plates used are given on the 
drawings, and the principal plates in the hull are as follows :— 
Keel plate, jin.; bilge strake, jin.; sheer strake, ,%in., 
doubled for half length amidships; other parts, ;4in. and }in.; 
floor plates, 12in. by }in.; deck stringer, 4in. for three-fifths 
sorrel lengti.. in. at ends; frames, 3in. by 3in. by jin.; 
reverse frames, 3in. by 3hin. by ysin. The total cost of this 
ee of modern contractor’s plant was about £5000, and Mr. 

elany has no doubt shown good judgment in thus expending 
one-sixth of the whole value of the contract for a good tool to 
carry it out. In adopting the large sizes for his concrete 
blocks, Mr. P. ey! the engineer for the work, has followed 
the example set by Mr. B. B. Stoney and others, and in doing 
so has probabl, ided upon what is ultimately the most 
economical mode of construction, 
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120-TON FLOATING SHEERS, QUEENSTOWN QUAY. 
MESSRS, CHARLES POWIS AND CO., MILLWALL, ENGINEERS, 


(For description see page 296.) 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Spceifications, have caused 
much unnecessary trouble and annoyance to ves and 
to the Patent-ofice officials by giving the number of the page of 
THE ENGINEER at which the ‘Specification they —— ts referred 
to, instead of giving the proper number of the ication. 
The mistake has been made by looking at THE hs Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Months. 


3428. DisTILLINe Apparatvs, L. A. L. Irving, Gresham House, Old Broad- 
street, London.—26th August, 1879. 

3467. PROPELLING CARRIAGES, G. Dalton and W. E. Kenworthy, Leeds, 

3471. RaNGE-FINDER, J. G. H. Holmes, Newton Abbot.—A communica- 
tion from A. L'E. H. Holmes, Meerut, Bengal, India.—2Sth August, 
1879. 

3532. Propuctne Fac-smiLe Copies of OricrnaL Writtnos, A. Anderson, 
Camberw: 

$544. Secr-HeatTine Smoorutne Iron, A. Norris, Finsbury Park, London, 
—Srd September, 1879. 

3633. Compressine Suear, R. Pzillas, Brieg, Germany. 

3635. Sprinc Surraces for Srrrinc Upon, H. W. lles, Broadstairs.—A 
communication from J. Broel, Boulogne. 

$637. PortaBLe WasHING MAcHINE, J. Ballantine, Edinburgh. 

3639. Sewer Pire Connections, P. 8. Justice, Southampton-buildings, 
London.—A communication from J. E. Folk, Brooklyn, New York, 
4 

8. 


3€41. Sprines for Wasuinc, &c., Macuines, H. L. Wilson and J. Clegg, 
m-le-Moors. 

3642. Sprinc for ~er J. Offord, Wells-street, London. 

3643. Burns, &c., J. J. , Barrow-in- ‘urness. 

3645. ELectrric TELECRAPHS, W. Cc. Barney, 5 th: pt 
otto September, 1879. 

. Worxkrxe Swircues and Poryts, M. Hahn, Berlin. 

3058. New Toy, G. W. von Nawrocki, Lei rstrasse, Berlin.—A om- 
munication from H. Kamprath, Leipzig, Germany. 

3655. — = gs, &c., J. Smith, Walmley. 

= Buoys, G. C. L. Lennox, Lime-street, London.—12th September, 
1879. 

3663. SeraRratinec, &c., Mippurnes, L. Fiechter, Liverpool.—A communi- 
cation from J. Fiechter-Langmesser, Basle. 

3665. Srrivcs, G. F. Abel, Birmingham, and F. R. Abel, 





bnildi 





ings, Lon- 


Wolver- 


2666. ome, &c., Macurnery, J. Holding, Manchester. 

3667. Rock-Borinc Macnaiyes, E. T. Hughes, Chancery-lane, London.—A 
communication from W. F. grey Amsterdam. 

3669. Sroves, &c , W. J. Russell, Croydon 

3671. AnririciaL Fuer, A. M. Clark, Chancery- lane, London.—A com- 
munication frym C. Edwards, Paris. 

ame. rg hd Cvurrixe and Spurrrixe Woop, J. Rowley, Camber- 


3675. Heatryc Rooms, &c., H. Crichley, ea 

3679. InsuLaToRs for TELEGRAPH Wires, G. F. Redfern, South-street, 
bury, London.—A communication from J. H. Bloomfield, Con- 
ia, Argentine.—13th September, 1879. 

3681. Svucar-co1Tinc Macurngs, J. eae; Gibson-street, Leeds. 

3683. Excavatine, D. Macdonald, G 

3687. SuprLyinc Fve. to Fings, N. ONaveth, Bolton, and T. Becley, Hyde 
Junction. 

3689. Hypracuic Rivetrinc Apparatus, A. C. Kirk, Glasgow. 

3693. Decoration of LinoLeuM, &c., S. Pitt, Sutton.—A communication 
from C. M. Jacob, . 

3695. RETORTS, &e., C. Madge, Swansea. 

3697. Execrric Lamps or Recuators, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from J. M. A. Gérard- -Lescuyer, 

3699. Maxtne Gas, M. A. L. Chalory, Cannon-street Hotel, London.—lith 
September, 1879. 

8786. Construction, &c., of Steam Super-HEaTING Apparatus, G. C. 
Hopper, Southampton-buil , London.—A communication from L. 
M. T. Riot and B. R. Sellitre, 

3788. Brakes and Brake Gear, J. A. F. Aspinall, Inchicore. 

3792. Sprines for Ramway and other CaRRiaces, W. Lockwood and H. 
H. Andrew, Sheffield. 

3794. TELEPHONES, A. White, Queen Victuria-strect, London.—A commu- 
nication from T. A. Edison, Menlo Park, New Jersey, U.S. 

= Recvucatine the Supr.y of WaTer, R. Cole, Bristol. —20th September, 


3798. Cerurnos, J. Imray, Southampton-buildings, London.—A communi- 
cation from C. Strauss, Cottbuss, Germany. 

3800. Faciiirratine the Actiox of SPRING Bocsans for Wixpow Buinps, 
G. D. Peters, Bunhill-row, London. 

3802. Hotstixe —_ Fe ® T. Archer, jun., Gateshead. 

3804. Caustic Sopa, W. J. Menzies, St. He Jen en's. 

3808. GLazine, &c., Pare, G. Tidcombe, jun., Watford. 

3810. Looms, 8. O'Neill, Eccles. 

3814. Fastenrscs for Boots, W. R. Lake, Southampton-buildings, Lon- 
a communication from Messrs. Raymond and Guttin, Grenoble, 


3816. Pensananest of Sueets for Propucixc Sones, F. Scott, jun., 
and J. S. Collins, Leytonstone.—22nd September, 1879. 

3818. Takxinc Cortes of Letters, R. A. Jones, Bri 

3820. CLasp or Fastener, H. Moore, a Peckham. 

3826. ee for Gas, &c., Pires, W. T. Sugg, Vincent-street, West- 


3828. mee the Bianxs of Rattway Tires, A. Griffiths, Sheffield. 

3830. Lapies’ Dress-HOLDERS, A. L. Fyfe, Aldersgate-street, London. 

3832. Barspep Wire, W. Lake, Sou pton-buildings, London.—A 
communication from F. , Cleveland, U.S. 

3834, PERMANENT Way of Raruway: s, R. D. ae, Birmingham. 

3836. Propuction of MoTIVE-PoWER from BI-SULPHIDE of Carson, W. R. 
Lake, Southampton-buildings, London —A communication from W. 8. 
Colwell, Pittsburgh, U 8.—23rd September, 1879. 

3838. DRESSING Frames, W. Cooke and J. C. Willoughby. Nottingham. 

3840. Cacrs used in Mixrxo, W. Davies, Treharris Quakers-yard, Merthyr 


3842. Piovcus, C. Cousins, City Wire Works, Lincoln, 

3844. Hyprocyanyic Acip, J. Imray, South ildi London.—A 
communication from ‘the Société Anonyme de Croix, Croix, near 
Roubaix, France. 

3846. Lamps, H. P. “Turner, Te ge 

3848. Retorts, W. Grice, Bir 4 —24th Septem’ 








, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
3948. Firrertnc Apraratus, J. Kroog, Halle-on-the-Saale, Prussia.—lst 
October, 1879. 


3954. Om Sritis, H. J. Haddan, Strand, London.—A communication 
from E. Weston, Buffalo, New York.—2rd October, 1879. 

3955. Wrovcat Iron and Cast Iron Fire-sars, J. Willoughby, W. 
Willoughby, J. Willoughby, and S. Willoughby, Plymouth. — 
October, 1879. 

3971. ConcENTRATING by Evaporation, P. Calliburcts, Pera, 
Turkey.—3rd October, 1879. 

4030. SEWING Macutxes, 4 McAllister, Chicago, U.S.— 6th October, 1879. 

4057. HANDKERCHIEFS, &c., A. M. Clark, Chancery-lane, London.—A com- 
munication from E. W. M. Cameron, Brooklyn, and A. Henderson, jun., 
New York.—7th October, 1879. 


Patents on which the Stamp Duty of £50 has been Paid 


3864. “‘Twin-poor,” D. Gill, Weston-super-Mare.—6th October, 1876. 

3868. Drain Pires, A. Taylor, Longfieet, Poole.—6th October, is76. 

2887. Creanine Knives, R. Knott, Bolton.—7th October, 1876. 

3909. Wire or Metat Brusues, G. Ashworth, R. ‘Ashworth, and E, Ash- 
worth, Manchester.—10th October, 1876. 

3897. STEAM Boicers, D. Davidson, Glasgow.—9th October, 1876. 

3898. MecHanicaL STokine Apparatus, J. Smith, Thornliebank, N.B.— 
9th October, 1876. 

3901. Separatinc Grain or Seep from Dust, &c., W. R. Lake, Southamp- 
ton-buildings, London.—9th October, 1876. 

3924. Syncnronisina Ciocks, &c., J. A. Lund, Cornhill, London.—llth 
October, 1876. 

3908. ArRaNoING, &c., RatLway Tickets, J. McGill, Ayr, N.B.—10th 
October, 1876. 

3949. Bg — Gas, E. Brook and A. Wilson, Middlesbrough-on-Tees.—12th 


Oct 1876. 

=. Cott, and Ro.t Toxacco, W. M. Scott, Arthur-street, Belfast.—25th 
ci 876, 

3914 Fivip Merers, H. C. Ahrbecker, Stamford-street, London.—1l0th 
October, 1876. 

3940. Ancuors, G. Tyzack, Stourbridge.—J2th October, 1876. 

3942. Ercuinc on Grass, J. Unwin, Sheffield.—12th October, 1876. 

et me oy Sree, E. A. Jones ‘and J. A. Jones, Middlesbrough. —12th 

, . 





3979. Srgam Generators, T. Mills, Barnes, and R. Mills, Upper Berkeley- 
street, London. —l4th October, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 
3005. Treatment of Coat-Gas Tars, C. Pie Reddish.—11th Octobder, 


2782. TREATING Brick, &c., G. H. Smith, & pton-buildings, London. 
—19th September, 1872. 

2988. TREATING Liquors Gompanare AmMoniAcaL Compounns, J. Young, 
Kelly, N.B.—10th October, 1872. 

2980. RevoLvine Rakes, RR. Riches, Norwich.—10th October, 1872. 

2902. Scnoot Desks and Seats, J. F. Moss, Sheffield. —10th October, 1872. 

$111. Printrinc Macnine Cyuinpers, W. Conisbee, he og and J, 
Smale, Pleasant-place, Lambeth, London. —22nd "October, 

a Kris for Burnie Bricks, ke., H. Tugby, Woodville. se TGth October, 
1872. 

3004. STEAM = W. R. Lake, Southampt 
—I1th October, 1872. 





hnilai 


, London, 





Notices of Intention to Proceed with Patents. 


1517. a Boats, Canogs, &c., E. L. Berthon, Romsey.-—18th 
April, 1879. 

rss Ci — amine the Borroms of Surrs, H. Studdy, Waddeton Court.—16th 

May, 1879. 

2073. Gas, &c., Encrnes, W. Foulis, Glasgow.—24th May, 1879. 

oe ‘for RaitwayY CARRIAGES, &c., W. Shuff, Bath.—4th June, 

2236. Sewrnc Macuines, J, E. Perrachon, Lyon, Rhone, France.—dth 
June, 1879. 

2244. Treatinc Rattway Sweepers, E. T. Hughes, Chancery-lane, Lon- 
don.—A communication from J. B. Blythe. 

2248. Oreratinc Macuinery, G. Allix, Church- terrace, London.—6th 
an. 1879, 

. Atracntnc Hanpies of Carriace Doors to their Spinpies, F. 

vies, Birmingham. 

2260. Ratsinc SuNKEN Vessets, W. Coppin, Camberwell New-road, 
London. 

2263. Reeutatine the Draveut in Steam Boiter Furnaces, H. H. Lake, 
Southampton-buildings, London.—A communication from D. C. Kellem. 
—Tth June, 1879. 

2265. Cotourep and Guazep or Printep Papers, J. Jeffs, Hanover-street, 
Islington, London. 

2266. BLastine Compounp, W. P. Thompson, High Holborn, London.— 
A communication from C. Felhoen. 

2267. ILtuminatine by Evecrricrry, G. Grout, Harringay-grove, Hornsey, 
and R. Sennett, Blackfriars-road, London. 

2269. VenTILators, E. P. Alexander, Southampton-buildings, London.— 
A communication from G. R. Buffham. 

2270. Screw Propretiers, G. J. Stevens and J. S. Smith, Blackman- 
street, Borough. 

2272. CHeckine the Reception of Money, E. de Zuccato, Charterhouse- 
street, London. 

2275. Takine Sounprines, T. Bassnett, Live: 

227; 06, Vyas YaRw on to Bonsins, &c., W. Wr Schofield’ and J. F. Sawer, 

‘ord. 

= Warrtyo or Beaminc Macuines, W. Rossetter, Manchester.— 9th 

une, 1s79. 

2283. Steam Pumps, J. Wolstenholme, Radcliffe. 

2286. Composition for Coating Botroms of Suips, T. Wilson and W. H. 
Wilson, Live’ L. 

2289. RecisTERING the Time of the ARRIVAL and DerartuRE of EmpLoyes, 
E. Price, Hampton Wick. 

— — Borrer, &e., G. Bischof, Hart-street, Bloomsbury, 

on. 

2292. Reaprnc and Mowrno Macutiyes, P. C. Evans, Brinscombe, and 
H. J. H. King, Newmarket. 

2300. Nats, G. E Mewis, oe June, 1879, 

2307. Iron and Sree. SLEEPERS, D. Jones, Harborne. 

2312. Cuurns, F. Grosvenor, Glasgow. 

2320. Fe.rep Srurr, J. G. Wilson, Market street, Manchester. - A com- 
munication from G. Miiller. 

2321. Propuction of Execrriciry, J. D. F. Andrews, Mount-street, 
Charlton.—1l1th June, 1879. 

2334. Rarmway WHEELS, J. Armstrong, Brinsworth Iron and Steel 
Works, Rotherham. —I2th June, 1879. 

2352. Uritistnc Exuavst Sream, W. R. Lake, Southampton-buildings, 
London.—A communication from D. Grimm —13th June, 1879. 

2361. Rerractory MarTeria.s, E. F. Al , Breslau, Germs any. 

2363. ApHEsive Seat, H. G. Hosmer, Chaneery- -lane, London. 

2372. VeLtocirpepes, &c., W. H. Thompson, Finsbury-circus, London.— 
14th June, 1879. 

2374. PRINTERS’ GALLEY 8, J. T. King, Liverpool.—A communication from 
T. T. McNish. 

2377. Permanent Way of Rattways, H. A. Dufrené, South-strect, 
Hiushury, London. — A communication from J. Flachat. — 16th June, 
1879. oo 

2396. Tramways, &c., J. T. Smith, Barrow-in-Furness. 

2399. ExpLostve Compounps, H. E. Newton, Chancery-lane, London.—A 
communication from A. Nobel. 

2400. Arracuinc Knoss to Sprnpies, F. Ryland, West Bromwich. 

2403. Mixinc Gases with Liquip Matters, Baron de Podewils, Munich, 
Bavaria.—17th June, 1879. 

= on 8. G. Thomas, Queen’s-road-villas, Wandsworth. road, 

vondon. 
2419. Furnaces, D. T. Gordon, Dundee.—18th June, 1879. 

2434. Grinpino Pate Grass, W. W. Pilkington, St. Helens. 

2435. Power Hammers, B. Hunt, Serle-street, Lincoln’s-inn, London.—A 
communication from R. E. Hastings.—19th June, 1879, 

2480. Saprrons, F. Ryland, West Bromwich. 

2499. Concave Key Nai Fastenino, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from T. W. Kirby.—21st June, 1879. 

3514. Brake Suoes, P. M. Justice, Southampton- buildings, London. — 4 

communication from J. H. Mitchell —23rd June, 1879. 
2529. Erectinc Metatuic Fencino, P. M. Justice, Southampton- build- 
ings, London.—A communication from the Washburn and Moen Manu- 
facturing Company.—24th —— 1879. 

2543, CaRBon CanpLes, F. J. de Hamel, Avenue-road, Regent’s Park, 

London.—25th June, 1879. 

2657. EMBROIDERING Macuryes, J.J. Ebneter, St. Galle, Switzerland.— 
—Ist July, 1879. 

2672. BREECH- LOADING SMALL-ARMS, H. ig Birmingham.—A com- 

ication from J. G -—2nd July, 1 

2785. a Crossixos, &c., J. 8. Willane, , a N.B, 

187 








-—S8th July, 


2979. _—— tnc the Sanp Brast, B. C. Tilghman, Gray's-inn-road, Lon- 
don.—22nd July 1879. 
3013. Fiour, W. N. Dack, Patricroft.—24th July, 1879. 


—_—-., 


=— 
-lane, London,— 


4057. Hanpkercuiers, &c., A. M. Clark, Chancer 
'W. enderson, jun, ~Tth 


communication from E. M. Cameron and A. 





October, 1879. 
All persons having an interest in opposing any one of such appli 
should leave particulars in writing of. their objections to such pe 


= i office of the Commissioners of Patents within twenty-one days after 

ate. 

List of Specifications published | during the week ending 
October 11th, 1879. 


56, 4d.; 725, 6d.; 765, 6d.; 811, 1s. 2d.; 824, 6d.; 830, 8d.; 834, 6d.; > 838, 84, 
847, 6d.; "851, ‘ea j 861, 2d.; 864, 2d.; 870, 1s. 4d.; 882, 4d.; 883, 6d.} 3 89% 92; Gd’: 
895, 6d.; 900, 6d.; 902, Gd-; 906, 8d.; 916, 2d.; 917, '2d.;'918, 6d.; 919) 24°) 


920, 2d.; 921, 2d.; 923, 2d.; 924, 2d; 926, 6d.; 927, 2d.} 929 8d.; 9:0, 4d.’ 
921, 2d.; 934. 8d.; 35, 8d.; 936, 2d.; 937, 2d. 938, 2d.; 939, 6d.; 940, 2d: 








G41, 6d.; 942, 2d.; 943, 6d.; 944, 8d.; 945, Qd.; 946, 2d.; 948, Gd.; O49) 94°! 
950, 4d.; 951, 6d.; 953, 6d.; 954, 2d.; fo Qd.; 957, 6d.; A 6d.; 250, 4a: 

» Gd.; 962, 4d; 963. 6d.; 965, 4d.;' 966,’ 4d.;’ 968,'4d.; 969, 2d.; 970, 10d:: 
971, 4d.; 972 2d’; 973, 6d.; 974, 6d.; 975 5, Gd.; 976, 2d. ; 977, 2d; 978, 2d.} 
979, de; 980" 8d.;’981,' 8d.; 982, 6d.;  Gd.; 984, 4d.; 985, 3 986, 2d°: 
987, 2d.} 938, 2d.} 989, 6d.} 990, 2d.; 991, 2d.; 992, 4d.} 993, 2d 3 994, 2a: 
995, 4d.; 997, 6d.; 998, 6d.; 999, 8d.; 1000, 84’; 1001, 4d.; 1002, 6d.; 003° 
6d.} 1001, Sd.; 1006, Gd.; 1007, 4d.; 1008, 1009, 6d.; 1011, 6d. 1015) 
Qd.: 1014, 2d.; 1015, 6d.; 1016, 4d.; 1017, 2d.; 1018,’ 4d.; 1020,’ 6d.; 1021, 
2d.; 1022, 6d.; 1023, 2d.; 1026, 2d.; 1030, 6d.; 1032, 2d.; 1033, 4d.; 1039; 
6d.; 1044, 10d.; 1063, 6d.; 1086, 4d.; 1096, Gd.; 1154, 8d.; 1178, 2d.! 1269, 
6d.: 1402) 6d.; 1422, 4d.; 2872, 6d.; 2906, 4a. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made a. at the Post-ollice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp. 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tue a. at the office of 
Her Majesty’s Commissioners of Patents. 





372. Heatp Ksirtinc Macninery, H. Tetlow and T. Johnson, jun 
Doted 29th January, 1879. 6d. 
This consists in the employment of a pattern wheel, pattern chain, 
barrel, or other similar! acting device to depress the yarn peg of the 
Peald knitting hine at the req’ time. 
439. Cramp Skates, F. IW. Hilliard.—Dated 4th February, 1879. 6d. 

This consists, First, of s compound lever working vertically so as to act 
directly upon the heel ripper and indirectly as a wrench upon the sole 
clamps ; Secondly, the ng of the lever to the connecting screw of the 
sole clamps, so that it shee be removed for the purposes of adjustment. 

Fotp1nG oR Press Bepsteap, R. L. Boucher and P. M. Lardon.— 
Dated 4th February, 1879. 8d. 

The outward appearance of this folding bed is of a combined escritvire 
and press or chest of drawers, with or without flap. The interior 
encloses a movable or swing piece carryin a ticking or bands at any 
desired height, but which may be replaced & spring mattress ; this 
mattress pu s out or pushes in upon Miteclf, Vhen Pit b not desired to 
fold the mattress it will be set on ordinary springs, upon which the laths 
or cross-plates will be adjusted. 

454. Execrric Licutine, R. W. H. P. Higgs.—Dated 5th February, 1879. 
—(Not proceeded with. ) 4d. 

This relates to a — which consists of a base, upon which is mounted 
an electro-magnet with vibrating armature and a standard. The 
vibrating armature carries a block of carbon or other material, and to 
the pron, be is attached a tube in which slides a rod of carbon or other 
material, This rod, upon passage of a suitable electric current becomes in- 
candescent between the bottom of the tube and where it is momentarily in 
connection with the block. Between the end of the rod and the block a 
voltaic arc and the extra spark appear. The rod is forced downwards by 
its own weight, aided, if needed, by a weight, and it is prevented falling 
too freely by a counterpolsed friction arm. The tube can be adjusted to 
any required distance from the block. 

507. Fasreninos ror Gioves, G. Blackwell.—Dated 8th February, 1879. 





This relates to a stud to be used as a fastening for gloves. 

547. Macuivery ror Compino Fisrovs Supestances, A. M. Clark.— 
Dated 11th February, 1879.—(A communication.) 1s, 

This consists, First, in constructing a lip separate from the jaw of the 
stationary nipper, so as to work independently thereof in order that any 
modification in the working of the one shall not interfere with that of 
the other. Secondly, in the mobilit ty of the ~ 4 during the combing of 
the front end of the web. Thirdly, the application of a nipper with wide 
or flat surfaces intervening at the moment of parting the web asunder, 
for the —— of compressi ing the web immediately in rear of the 
extremity of the fibres presented for parting. 


555. Water Tuse Borers, G. F. Udelhoven.—Dated 12th February, 1879. 


od. 

Vertical tubes are united at top and bottom by means of spherical 
heads with feather and groove joints, and with internal brass or other 
screwed ferules. The upper heads have square parts or flanges below, 
forming a ceiling as it were for the fire-box or main flue in among the 
tubes. Between the lower heads. of the tubes there are spaces for the 
gases and ashes to pass downwards through them. The heads have all 
covers to take off for cleaning the tube inside. Above the boiler proper 
there is a steam collector connected by tubes. 

587. Axtes ror RarmLway axp TRAMWAY bm C. D, Abel, —Dated 
14th February, 1879.—(A communication.) 

This consists in constructing an axle for 2 ae of railway or tramway 
wheels in two parts, the one part having screwed on it a sleeve, within 
which the other part is fitted to revolve in bearing metal run into spaces 
between the axle and the sleeve, and locked therein by shoulders on the 
axle and corrugations or irregularities in the sleeve. 

598. Apparatus For Sutvpinc Coat AND OTHER Propuce, C. H. G. Smith. 
—Dated 14th February, 1879. 6d. 

On the quay side is constructed a rising and falling platform, which is 
capable of receiving a vertical motion. is — constructed of a 
skeleton frame, and is fitted to receive upon i r surface a turntable 
which is open in the middle. The open ptoedy occupied by a swing 
frame, carried preferably on two rocking centres, and provided with a 
rair of rails corresponding in gauge to lines of rails laid down on the 

quay. The nen carrying the turntable has fitted to it two shoots, 
one of which overlies the other. 

023. Raitway Brakes, R. J. Ellis.—Dated 15th February, 1879. 6d. 
sists of a system of a com! continuous vacuum and com- 





3090. CONVERTIBLE. BassINETTE PeramButator, C. F. Owen, Manchest 
—30th July, 1879. 

$114. Toy Picture Book, ©. H. Bacmeister, Mark-lane, London.—A com- 
munication from T. Brand.—31st July, 1879. 

3209. Packinc Macurnery, W. R. Lake, Southampton-buildings, London. 
—A communication from the Cleveland Paper Box Machine Company 
(Incorporated).—9th August, 1879. 

3347. Srreer and other Lamps, G. Bray, Leeds.—19th August, 1879. 

3467. Propetuinc CarriaGEs, G. Dalton and W. E. Kenworthy, Leeds.— 
—28th August, 1879. 

$476. Micropnonic Apparatus, W. P. Thompson, High Holborn, London. 
—A communication from L. De Locht.—29th A ugust, 1879. 

3532. Propucine Fac-simiLe Copies of OriGcINaL WRITINGS, &c., A. Ander- 
son, Camberwell, London.—3rd September, 1879. 

3590. DIstNFECTING and Deoporisinc Apparatos, V. E. Etienne, Haven 


g- 

3594. Soutacrine and Treatinc Excrera, John Turner, Bury 

3595. Net-Havitinc Macuine, J. H. Fitzgerald, 8t. ial, Fife.—6*A 
September, 1879. 

3611. a DentaL Burrs, &., M. A. Richardson, Bridgeport, 
U.8.—8th September, 1879. 

3616. Men for RaiLway CARRIAGE Doors, W. Fell, Manchester.—9th 
September, 1879. 

3628. a Musica. Iystruments, W. H. Percival, Bayswater.—1l0th 
September, 1 

2643. nonmes, d. J. Sachs, Barrow-in-Furness.—11th September, 1879. 

3655. Domestic Stoves, &c., J. Smith, Walmley, near Birmingham.—12th 


pr aad air brake, carried into operation by a double system of continuous 
pipin, ged so that vacuum may be w on one end of the brake 
unlie for for keeping the brake off by suction, or compressed air may be 
applied to the other end of the brake cylinder to keep the brake off, the 
normal condition of the brake being on, and the brake power applied by 
springs, and taken off either by means ef a produced vacuum or by com- 
pressed air applied by the engineer, brakesman, or guard. 

654. Srreet or oTHER GuLuiEs, J. Hall.—Dated 18th February, 1879. 6d. 
The trap is made of any shape and size and with an up ad for the 
necessary connection wit. - sewer. <A portion of its to adjacent to 

the said opening is covered in to prevent anything solid from falling 

thereinto, but the te oll portion is open to receive the usual grate. 

Solid matter is also prevented from being carried down to the sewer by a 

trap or division situated in front of the said opening, and at the bottom 

~ which is made an opening or for the water to allow it to flow 
wn the sewer, and at the top of which is made a ventilating opening 

a full width of the gulley or trap, and of on ee r than that of 

the opening into the sewers, so as to allow all gases which can pass up 

the sewer pipe to escape freely and not be stopped. 

658. Apparatus For BoILine MILK, &c., H. Simon.—Dated 19th February, 

1879.—(A communication.) 


The apparatus consists of a closed vessel with a pipe rising from its top 
and bending over so as to direct a stream of the liquid back into the 
vessel. 


659. Feepinc Furnaces, W. 0. Johnston and W. S. Vaughan.—Dated 19th 
February, 1879. 6d, 





$688. ran The fuel is caused to pass from a hopper in quantity regulated b 
3689. Weavino Vetvers, J. F Arranatvs, A. G. Kirk, a slide or otherwise, into a chamber opening into the furnace, in which 
3690. CoMPOSITION FOR ProTecTING Suips’ Bottoms, G. a S$. Edwards, is da pipe or pipes fitted with nozzles through which 
South Shields.—15th September, 1879. steam or compressed air or water is caused to issue in jets and exert a 
3786. STEAM SUPERHEATING APPARATUS, G. C. Hopper, Southampton- | Pressure on the fuel as it reaches the chamber, whence it is injected into 
buildings, London.—A communication from L. M. T. Riot and Baron | the furnace. “ 
R. Sellitre.— 20th September, 1879. 665. Spixxinc, Twistrxo, &c., Fisrovs Repay. J. 7. Newsome and 


3800. Sense Rouvers for Wixpow Buinps, G. D. Peters, Bunhill-row, 
London 

3810. Looms, 8. O'Neill, Eccles. —22nd September, 1879. 

$846. Lamps, H. P. Turner, Kingrton-on-Thames, —24th tember, 1879. 

= Haag Apparatus, J. Kroog, Halle-on-the le, Prussia.—1st 


tober, 1879. 
me. WRovGHT Inon, &c., Fire-bars, J. Willoughby, W. Willoughby, J. 
illoughby, and 8. Willoughby Plymouth.—2nd October, 1879. 
aon. SEWING MACHINES, J. rexhister, Obs Chieago, Illinois, U.S.—6th Octo 





J. H, Robertshaw.— Dated 19th February, 1879. 
The spindles and flyers are mounted in separate rails, so as to revolve 
independently of one another, the flyer being driven by means of a band 
round a pulley formed on the boss thereof and the spindles 
ollow! ing it at a lower speed ing to the amount of tension or drag 
which is put upon the yarn. This drag or tension is regulated by means 
of a lever hi to the frame and carrying a friction pulley Fe adh co 
against the s al wth noe orn prestre a 


g to thi 
under ted by $s ~ ht “which is 
adjustable upon the fe loer at dif different Seal Giese hide 
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669. Lamps AND Lamp Stoves, £. P. Rippingille.—Dated 19th February, 


1879. 

chimne: the base of the inner cone is extended below 
In eek nem and is fluted outwards seas to cause it to 
lect a large quantity of air, and pass it to the burner, This cone is 
or “formed with a slot on each side of the central slot and parallel to it, 
on aoe uter edges of the bars thus formed are depressed so as to cause 
- rt of the air passing Shrouge the cone to be directed against the 
a In lanterns two defiect og piste are mounted over the reservoir, 
fa upper one being smaller than the lower, and the air is caused to pass 
forte sag he the: lower late and the reservoir, thence up through an opening 
rrounding the co! or dip tube to the space between t! e plates, the 
ie r one of he 9 is sealed around the burner so as to lamee the air to 
uPPeunder the upper plate to the outer edge. where it escapes into the 
of the lantern an a tn air to the burner, thereby preventing too 

pose 4 a draught on the burner. 
669. Spriva Piston Rec, X. H, Bllacott.—Dated 19th February, 1879.—- 

roceeded with.) 2d. 

(ioe » oe et i snnide of the rings, one on each side of an open 


jointeand a sD a no ta is forced in between the lugs, so as to force the ends 


e ring apart. 
ph tun nN Macuines, F. H. F. pea. wg 19th February, 
1879.—(4 pening }-(Not os with 

An endless chain passes over pulleys, and carries catches which suc- 
consively e e with Ih the monkey, and lift it to the required height, 
when it is doen aged, thereby allowing the monkey to fall on the pile. 
The monkey is then lifted by the next catch, thus repeating the action. 
672. BoLTING MEAL, CLEANING Gran, &e., BE. P. Alexander.— Dated 19th 

February, 1879. a? communication, Y4Not proceeded with.) 2d. 

A stationary vertical cylinder is covered with wire cloth, and reccives 
the meal through a hopper, the meal being driven through the ~~~ by 
the action of blades attached to a revolving spindle, an 
annular space between the cylinder and an outer cas i cor 
space the condensation and draught of the meal takes pli under the 
action of an exhaust fan ventilator situated just above the cylinder. 
673. ExTractinc MUCILAGE FROM Sua, &e., T. J. Smith.—Dated 19th 

noe 1879.—(4 communication. 
lants comp! mee aS i “ Choi ra" “and G nnocondru tribes of 
the me igartine ” d in the “ Lomen and ‘ Bonnemai- 
sonnies" t rtbes of tl “Chrondrie” eee macerated sn cokd waterand 
filtered, the liquid left being —— —— or concentration. 





y for toilet purposes made with vegetable powder in a 
quid state =~ may be be toads from it when in a viscuous state. It 
may be used + + ts for “ sizing” 
fabrics or in +. Ip when in the form da a jelly. In its natural 
state it may be used for the destruction of phylloxera, or introduced into 
soap tablets. 

674. PoRTABLE seraeasste ye C. R. Parkes.—Dated 19th February, 
a - —(Not proceeded w 


n cranes where the Tiftin, OY ander is contained in a column to which 
a ib is fixed, the connecting pipe fromthe supply valves is 
above the base of the crane, the pipe from the cylinder working in a 
stufiing-box. The supply valve is closed when the ram has reached its 
full a for —- purpose the pillar is turned truly round at the 
desired is turned to work loose on it. When the ram 
to its ie stroke it vitte the ring by means of bars or chains, and the free 
end of a tappet which rests on ring is thereby moved, and by a 
suitable connection closes the supply valve. A groove is formed on the 
bearing in which the pillar turns and receives or had which can be 
najusted so a8 to stop the pillar at any desired point. 
675. Coase OR FASTENING FOR PHOTOGRAPHIC AND OTHER ALBUMS, F. 
ted 19th February, 1879.—{A communication.) — (Not pro- 
with. 2d. 

The hasp is oe in two parts capable of sliding one upon the other, 
and having a spring between them, so that by the com ion of the 
spring the hasp is lengthened to suit the increased bulk of the album as 
it is filled. 

676. Jacquarp Apparatus, A. M. Clark.—Dated 19th February, 1879.— 
(A communication.)—(Not proceeded with.) 4d. 

Twin hooks are suspended from a slotted plate and have an elastic 
action, thus enabling the ordinary spring box to be dispensed with. 
These hooks are raised by the bars and are kept, both in their 
ascent and descent, out of contact with the needles, the hooks bein 
guided through the intervals between the rows of needles by the slot 
plates. 

677. Paintinc Macutnery, EF. Beech.—Dated 20th February, 1879. a 


obit heii eons tenet Sait to pebab ins eieeioativens 
Pape The of powder, as ae come in 
contact with alternating gryfactens, make and break contact several 
times before quitting the field of the electric action. 
685. rat atta) J a J. @. Croft.—Dated 20th February, 1879.—{Not pro- 
An endless chain is made to Pome} over eagles actuated by the roasting 
jack, so as to cause spoons fi e oo lift up fat from the 
dripping pan, and pour it over a as “< baste the joint. 
686. BuckLes ror Securine THe Enps or Pood. Hoops, J. Rylands.— 
Dated 20th February, 1879.—( Not proceeded with.) 2d. 
The two ends of the hoop are passed through the soutien ends of a 
socket having one or more enlargements, where the soc! is pierced 
withahole, Th h this hole a wedge is driven, ae the hoop to 
kink aside, ‘and allow the passage of the pin, and thus secure the ends. 
68'7. CoLLecTING Waste Fumes or Furnaces Usep ror SMELTING Leap 
— W. R. Lake.—Dated 20th February, 1879.—(A communication.) 


The fumes are caused to pass through a series of cooling tubes, and 
then into a series of bags, so that the solid material is retained in the 
latter, the ~— escaping through the meshes of the fabric of which the 
bags are mad 
688. east Camp KeETrTLes, ae. .» W. Harrington.—Dated 20th Feb- 

ruary, 1879.—( Not ceded with.) 2d. 

A series of cans are fitted one within the other, and form It. 


are controlled by the action of the suction or Gren sieelt through the 
intervention of an inverted open-mouthed vessel or receiver, or its 
equivalent, the same being connected with the valves or dampers, and 
eae and arranged so as to be capable of rising and falling 

the variations in the suction or draught, and thus opening 
or pom} the valves or dampers as required. 


‘706. p Reearenunte Samar Arms, J. V. Needham.—Dated 21st February, 


The invention as applied to a drop-down gun consists in placing at the 
back of the break. i-off and working in a plane parallel to th break-off a 
nearly vertical safety lever, the upper end of which is outwards. 
The head of this lever is turned into a horizontal direction, and when the 
ee ee its s fo Bag cae ho 
horizontal part between the hammer om the Break-ott When in this 
position the hammer cannot fall far enough to d the gun; on the 
top of the r is a horizontal arm which bears a Lo wee yr 
of the safety lever, which is inclined to the other part, the 
the finger on the a er causing the horizontal arm at the 
trigger to act upon the lower arm of the safety lever, and ne top of th with- 
draw its upper po] cae the front of the hammer. 
707. APPARATUS FOR Feepinc Steam Borrers, H. J. Haddan.—Dated 2let 
February, 1879.—{A communication.)—(Complete.) 6d. 
A pump is shown which is a lied with boiling water from a tank, 
and delivers the same to the boiler to be fed, and which consists of « 
plunger Ragen | in a barrel having an enlargement at the centre com- 





for carrying food and fluids when on the march, the cover of pee one 
forming a plate. 
690. Baskets, &c., R. and J. Leigh.—Dated 20th February, 1879.—(Not 
proceeded with.) 2d. 

me baskets are formed of iron or steel cither entirely or combined with 
the materials now in use, that is to say, willows or osiers, cane, hazel, 
strips of wood, or boards. 
OR}, Fowen Packino§Rinos, J." Pickering.—Dated 20th February, 1879. 


This consists in arranging and a) one veg springs to pistons of 
machines io reguring on Sst tad cine ure pd ener the 
periph t. means of poten od ped springs, com 

ined with and acted upon by a series of elliptical or segmental springs 
forming arcs of circles. 


692. RecuLatino THE ge or Water To Steam Bowers, C. Torking- 
ton, jes J. Heys, J. Torkington, and C. G. Mountain.—Dated 20th 
Pe. lied epee reg of steam bl fed f ly pi 
app! ‘to a series of s' " ram 0. commun tay ly 
the arrangement ag in the interior of each ee nh dip 
pipe whose open end formainedes at the desired water level, the other en 
of the pipe | being rerepee in communication with a lever, the short arm 
of which is weighted, and the longer arm is hollow and terminates in a 
closed spherical vessel. This lever is connected with a valve in the pipe 
which conveys water to the boiler. When the water in the boiler covers 
Se: dip tube the ape of steam in the boiler forces water up the tube 
spherical vessel, which will then be heavier than the weighted 
a and the valve will be closed. When the water level falls the water 
runs back into the boiler, and the weighted arm of the lever opens the 
valve and supplies water to the boiler. 


6903. Manvuracture or Lupricatinc STRANDS, “Rorgs, orn CORES FOR 
yr &e., J. T. Wright and W. H. Laidler.—Dated 20th February, 
879. . 

This consists in the combination of a vertical meee veneting aa pur 
axis, to which the lubricant, either liquid or in powder, is supplied, an: 
down which the strand, rope, or core is drawn vertically, with a hort. 
zontal rotating dise or ; Fog supporting the bobbins of yarn or fibrous 
material from which the lubrica' Leng he rope, or core is to be made, 
the said hollow axis and bobbin disc a in con 

with a register or perforated plate through the holes in which the threads 
of yarn or fibrous material are ‘combusted on their way to the hollow 
rotating axis or shaft. 

694. Orpnance, C. W. Siemens.—Dated 20th February, 1879.—(Not pro- 
ceeded with.) 2d. 

The inner tube, instead of being of a harder and more elastic material 
is of a yielding but very uniform material, such as very mild steel; an 
the supporting rings, instead of being of a ‘softer material, are formed of 
a more elastic and stronger material, such as steel of a medium temper. 
695. Fasrentna ror Scarrs, J. Rogerson.—Dated 21st February, 1879.— 

(Not proceeded with.) 2d. 
The pin used to secure the band of the scarf is attached to a piece of 








The taking-off cylinder is ——_ and a shaft having suitabl 
ings on the — board is fitted with arms which carry a grippe 
shaft and gri, shaft te vibraved “yy a cam on a shalt d ven at 
the same 8 — “the impression cylinder. es a frame 
which brings the grippers on the upper and fection side of the impression 
cylinder, where it stands while a tappet on the cylinder opens the 
grippers to receive the edge of the sheet. The frame then carries the 
sheet over the upper edge of a board placed in an inclined position and 
carried by the ordinary receivin rods A tappet on the inclined board 
opens on grippers and releases the sheets. In printing machines with a 
flat forme of type and a reg | impression surface, the ink table is 
arranged so that a self-acting la‘ motion can be imparted thereto by 
acam, crank, or exceniric, tated A intormtttenthy by a pawl and ratchet 
at each movement of the frame carrying the type. e ink table is 
formed in two parts, and same cam, crank, or excentric is 
to drive both at the same time and in opposite directions. 

678. Towixec we Vessets, on Boats, F. W. Scott.—Dated 20th Feb- 
ruary, 1879. 

One wrhlacstion Rossiube of an arrangement of one or more spri 
which are caused to act upon a bar or plate similar toa piston and ts 
rod, which is or may be arranged in a cylinder Jo jemi to plates —~T 
fe the frases or Geek of the vessel. the end of the piston rod is 
pen moe a gripping arrangement, which is or may be on the principle of 
a vice, and the rope from a reel passes through and is firmly secured and 
held by the grippin; ——— and thus the strain in towing is 
brought upon the Springs, ich give way to excessive strains. 

679. Mariners’ Compass, Sir W. Thompson, Kt.—Dated 20th February, 


1879. 6d. 
This consists, First, in supporting the bowl by memes of an elastic 


ring, Py ye with the yore Ape ncenl of a rigid bal ring or not ; 
wap cases where a rigid bal ring is em eyed, the mounting 
x the ic ring upon balls an soukete, and the ng of the rigi 


gimbal rin rom the elastic Ra (or in cases where the elastic ring is 
used asa -atang. hw eer of the elastic ring from fixed 
— by atirrupe ory saddle pieces; Thirdly, the arrangement 

phen on es for containing the magnets for correcting the semicircular 
rant the compass. 


680. Press-pLates, S. and 7. Shaw and L. Smethurst.—Dated 20th 
Fireey, 1879. 6d. 

ites are divided internally into a number of parallel passages, 

the a of which are partially closed, though not all to the same extent, 
those directly opposite the su pipes being contracted more than those at 
a distance therefrom, so that when steam ox waher $0 odanl itted, the greatest 
og cro is directed ‘against the smallest apertures, whilst those subject 
admit a ter quantity, and thus the amount of heating 

= poe medium act passing through the plate is uniformally dis- 
tiibuted over the whole area therest, The top and bottom of the plates 
are secured together by screw rivets, which are screwed into holes tapped 
rouge ee mes tes Tg passing through the internal division walls, and 

he ends are rivet 


81, Jace OR nn W. K. Ernst.—Dated 20th February, 1879. 


One or both edges of the bolt is formed with a toothed rack into which 
gears a pinion formed on the end ¥ bow key, and over the bolt is a shield 
or cover plate with notches in it for the of the pinion. An 
arrangement of springs and sabian moun outside the shield and 
acted upon by ~ HA. enable the bolt to be released, when the pinion on 

te Toe couring tan teat the rack ee it forward, the catches again 

bolt te its ab positio; 
oe. i Hansom Cass, &c., J. Spencer.—Dated 20th February, 1879. 6d. 
n arrangement of levers enables the doors to be opened or closed by 
the driver without lea ms are arran; 


his seat. Movable hanging iro! 
bis: thle top prt emmectd wor m_a socket bolted to the side of the = 
a 


a ait vise in the usual manner, so that 
should a collision occur, ee! irons give in the direction of the force, 
and so lessen strain upon various parts. 


683. Preumatic Exuavstina oR Po niion pat ow A, Love.— 
ted 20th February, 1879.—( Not 2d. 

An exhaust pump consisting of a solid tot piston worlng ina L yanee. 
with a valve t 1 aggre hag ag valve and a di used to 
exhaust be mpmgpenne 4 he holds of vessels. ia he piston is 
=. an excentric kA cine ta the cylinder within a frame, from 
which a passes through an Myre in the cylinder *over, and serves 

with the piston as a guide to the pisto 
684. Apparatus For A gg ialy by Execrriciry, M. A. Wier.— 

Datec 20th February, 1 

Powdered substances are caused to aged through or pon ow Bap ro 
electric action between two d 
enable the latter to act upon the same particles of SB Pete 
number of times during their passage, so as to spread the light over a 
re es and rae pase para Pe intensity, ah Np regen § or elec’ 3 

arranged irs parallel uu from each other by an 
ly small distance, and then by folding these pee wing w 
each other or winding them in pairs, produce an extended surface 











dboard fixed to the scarf by means of eyelets passing through holes 
made in the pin and in the board. 
696. Propucinc Designs upon Meta Puates, J. A. Desmurs.—Dated 
the design ts ‘4 aeeen ink lithographic stone and 
wn a greasy upon a ogra ic stone an 
to the metallic surface by means of a Es e back of the 
plate is then covered with a varnish capable of res’ ting the setient of —_ 
and the plate immersed in acid, so as to eat away the surface of the 
not protected, the electricity generated by this action being utilised te 
facilitate the same process in another vessel. 
607. SoLITaIREs AND a, J. @. Rollason.—Dated 21st February, 1879. 
Ren proceeded with.) 
ne roar - ‘neta ig bent so as to bring the two ends ee 
er, aD e ie enlarged, so as to act as a spring w! en 
selena betas back of coll Ap tion is formed on each end 
<= spring and tales tuto & evens jess secured to the head of the 





698. MecHanicaL CoNTRIVANCE TO BE Usep IN PROCESSES INVOLVING THE 
Formation, Decomposition, &c., oF CHEMICAL Compounns, H. J. Smith. 
—Duted 21st February, 1879. 6d. 

The liquors, liquors and precipitates, or the sludges formed in chemical 
opmmtiens which take place in the alkali and other manufactures, are 
caused to pass through a force pump, in the discharge pipe of which they 
are subjected to the action of steam, air, or to the action of other chemical 
substances whilst under pressures which may be regulated at will. The 
pressure is produced by making the column of the discharged liquids of 
any desired height. 


699. TARGETS AND SPEARS FOR AN ~-1 Game, W. Beale.—Dated 21st 
February, 1879.—(Not proceeded with. 

The target is of wood, and bevelled off 80 > that the centre is the highest 
point, roy pond Nat the spears to glance off. A number of holes covered 
with flaps bearing numbers are formed in the target, and are connected 
to a bell or gong. The spearis of wood and is either weighted or feathered, 
and is tapered to the tip, where it is fitted with a piece of india-rubber. 
Two inches of the head is tapered in a contrary direction to the main 
of the spear. 

'700. Heatina RaItway AND OTHER CaRRiaGEs, J. Templeman.—Dated 
2lst February, 1879. . 

An inner vessel contains unslaked calcined lime; and is fitted with a 
close vessel within for —— and distributing the desired quantity 
of water over the charge of lime. This vessel is surrounded b; 
vessel, the _ between them ing 
material, w hich will receive and retain the heat produced within the lime 
vesse! 


701. | rior pacorre ee Stops, F. MeIlvenna.—Dated 21st February, 1879. 


ith. 

Mh pro Cry pee aed? stud in contact with the body and the shank are made 

ae: a sol material such as india-rubber, so as not to hurt the skin. 
lsc relates to improvements on tent No. 4302, in the year 1874, 

Ag cashes in forming a a rim round the central part at the lower end of 
the stud adjoining the bottom T ye Foy This holds the cuff and we 
vents it resting ad the T piece. In order to prevent the body turni 
pin working in a the head-plate is used, and in the head be! ad 
the head-plate is a s tepring catch that holds the pin either fully open or 
shut and retains it till the spring is pressed back. 


'702. Taps or Vaves, J. Dawborn.—Dated 21st February, 1879.—( Not pro- 
ceeded with.) 2d.” eee enied 


aon the body of the ta = is p’aced a flut face with a flange round it, and 

it slides a solid valve protected by a cover and actuated by as; = 
either screwed, or made to draw in and out. In the tap face are tw 

ports, one communicating with the end of the tap joined to the pol 

pipe, and the other with the open end. 
708. PREPARATION OF UNTANNED —, W. 1B. Yates.—Dated 21st 
nee 1879.—(Not proceeded with.) 2d. 

are steeped in water for 24 hours and then plu ina solu- 

yd et about equal yg) nly be —_: a water where they are about six 

a solution peered of two parts 

p= to one moot water, where <p Re are again left about six ie bem 

they are ina solution of oleic acid and allowed "to remem there 

about three days, after which they are hung up and dried ready for use. 


704. Catcintnc MATERIALS (FOR THE MANUFACTURE OF PORTLAND 
, B. J. Atkinson.—Dated 2st February, 1879. 
This relates to ‘improvements on patent No. 4982, ated 5th December, 
1878, and consists in empl a current of heated air as the calcining 
agent, which is ieipodened ts e cal crneet. on one or 
both sides of the air supply chamber. The calcining chamber is divided 
by transverse chambers a ee eet chamber and com- 
municating with the air supply chamber. These transverse chambers 
are perforated to allow the passage of the heated air. 


'705, APPARATUS FOR THE MANUFACTURE OF Suuramc Actin, W. G. Strype. 
—Dated 21st nares 1879. 6d. 


the tank, and a second enlargement also opening into 

the tank, Sot fitted with avalve. A passage extends oe the Satter 

chamber to the ordinary delivery valve. 

‘709. PILLAR AND OTHER LetTER-BOXES, S. aon Fe 2ist February, 
1879.—(A communication.)—(Not proceeded with.) 

The pillar-box is formed so that when the door is heist the letters are 
hidden from sight in an inner receptacle, which can only be opened when 
the sack to receive the letters is placed in position over the mouth of 
the receptacle. The sack is fitted with a self-closing mouth which can 
pony be opened when the sack is in position to receive the letters, and 
closes itself when the sack is withdrawn. 


710. ogee a SupMeRcED Vessets, J. Pullar.—Dated 21st February, 


al the hatchways or openings into vessels are —— beeen. pd and 
into one or more hatchways or other 
leadin —_ — to the bottom of the hol +4 phen co to 4-4 

prema Be pe is perforated or tog away at its lowerend. Another 

pipe is isteat ink Mthe same flange which carries the first pipe. The latter 
pipe contains a check valve, and reaches about lft. beneath the deck or 
that part of the vessel where it is introduced. To the exterior part of 
the pipe is secured an india-rubber or other hose pive leading to an air 
pump on the surface. 


‘711. SELF-RELEASING Som J. G. Willett.— Dated 21st February, 1879.— 


— ) 2 
The link is formed with spring sides, capable of being somewhat com- 
towards each other. On a given pressure being applied thereto, 
and in connection with such link a clip is employed to he on Fe the com- 
pressible sides thereof and hold the link securely until a Tape: weight or 
strain is tpg yw ; then the ends of the clips by acting on the 
poy ems sides es of the link will force them towards each other until the link 
the clip, and the parts become thereby disengaged. * 
‘712. Ser-actinc Nostnc Motion For MuLEs, 7. Greenwood and G. Pick- 
Sord.—Dated 21st February, 1879.—(Not proceeded with.) 2d. 

relates to a means of gradually drawing down the inding chain, 
and thus by practically shortening such chain to increase the speed of the 

spindles and produce the requisite nosing motion. 


Te ere or SuLPHUR, 0. C. D. Ross.—Dated 21st February, 1879. 


This consists in recovering sulphur from substances, such as spent 
oxide or other materials containing free sulphur, by treating the same 
with superheated steam, conducting the currents of mixed steam and 
vapours into chambers or vessels where the currents impinge agains 

diaphragms or other obstacles, and ure thereby made to deposit sulphur. 
‘714. Bearincs AND Sprincs FoR VEHICLEs, W. K. Hydes.—Dated 2ist 
February, 1879. 6d. 

The axle at and from the wheel boss is plain, and it has fitted to it or 
fixed thereon a steel or iron collar ; this collar is recessed or grooved cir- 
cumferentially so as to form a pathway or of a pathway for balls or 
rollers ; the boss of the crank is so formed and fitted to the axle as that 
it will form part of the groove which contains the balls or rollers. The 
crank boss is secured to the axle in any ordinary manner. 


'715. Ro.iixe aA, 3 &c., W. Deightoa.—Dated 21st February, 1879.—(Not 





proceeded with. 
Two pairs of pe are placed on one or more bed lates, and in one 
set or one pair of stan , frames or housings in such a position as that 


material can be operated on by both pairs of rolls at the same time. The 
two pairs of rolls can be (practically) of the same diameter and will be 
driven at varying speeds, so that cach pair of rolls will act on the material 
without undue strain. 
‘716. ManvuractorRe OF Piarn AnD Rispep Loorep Fasrics, W. Brookes 
—Dated 22nd February, 1879.—( Not p Linke ge ve with.) 2d. 
To a circular machine having one thread feeder a rack wheel is em- 
ployed and apparatus operated by a cam which holds the machine incline 
ile the machine wakes one revolution and a half revolution. 
‘717. MoIsTENING AND COOLING AIR FOR Spinnin MILLs, &.. ee C. Meuw- 
burn.— Dated 22nd February, 1879.—(A communication.) 4d. 


This consis‘s in insta th a blast or current in a perpendicular direction 
or nearly so a thin jet or jets of water or other liquid, whereby 
the liquid - atsperse - ee minute particles, and become 





718. Roce AND oie max or SUBSTITUTES FOR Say W. 
F. Jack and F. Greening.—Dated 22nd February, 1879. 4d. 

This consists in the employment of fibre dissolved in alcohol and hydro- 
carbon oils, either alone or in any combination of them as a solution, 
either alone or in combination with gums and other substances for 
hermetically bottles and other vessels, as well as rendering other 
articles and materials waterproof, and the using of the same materials in 
the — of sheets, tissues, or capsules for covering bottles and other 
vessel 
'719. Preservinc, &c., Cop-Liver O11, G. H. Aitchison.—Dated 22nd 

February, 1879.—(Not proceeded with.) 2d. 

Benzoic acid is mixed with the oil so as to preserve the same, and also 
destroy the nauseous taste and smell. 
= APPARATUS FOR MALTING AND Dryinc or Desiccatine Grary, &c., 

W. von Nawirocki.—Dated 22nd February, 1879. (A communication. ) 


Gi. 
A number of superposed trays charged with the grain or other sub- 
tance are arranged inside a casing through which dry or moist air, either 
cold or heated, is made to circulate, the trays be: so arranged that at 
intervals they ‘deliver the grain upon them on to the next tray apse 
that the grain being on to the uppermost tray gradually passes 
downwards from tor to tray while it is being acted upon by the currents 
of air, and eventually escapes through a shoot at bottom. 
721. Apparatus UsED IN THE MANUFACTURE OF Gas, &&., WV. P. 
Wilson.—Dated 22nd February, 1879. 6d. 

The retort stack is comntructed with one or more main exhaust flues, 
and one or more exhaust flues, both communicating with the chimney 
and provided with a main damper to each. 

722. Yeast, C. Graham.—Dated 22nd February, 1879. 4d. 

This consists in the use or emplo; yment in the manufacture of 
bakers’ yeast from brewers’ or distillers’ yeast, either before or after the 
same has been purified, of one or more or all of the following chemical 
substances in a form insoluble in water, viz., phosphate of lime, phos- 
phate of magnesia, ammonio phosphate of magnesia, carbonate of lime, 
carbonate of magnesia and the acid tartrate of potash, or the chemical 
ere of any of them not soluble in water, which will have the 

‘ect of supplying the mineral matters necessary for the perfect cell 
devehegenent of the yeast in the panification process. 


‘723. Carp-seTtinc Macuines, W. Morgan-Brown.—Dated 22nd February, 
1879.—(A communication.) 1s. 
This consists in devices for produ: the feed-up sain, which, with- 
out ‘the removal tere werk substitution of,other parts of the machin it 
of i ts of such = degree of feed-up as tay be 
required, without being limited to such degree of up-feed of the leather 
bars as the width of a ratchet wheel tooth may allow of; also of devices 
which govern by positive movements the twill of the card ; also of devices 
which permit of and will produce rapid intermittent movements of the 
without giving any sudden shocks thereto during such move- 
ments ; also of devices for the stop and start-up of the carriage at the 
end of ‘the row of card teeth while the last tooth of the row is being set, 
and while the twill is being given. 
'724. APPARATUS FOR FILLING AND CLosinG Borrt.es, W. Bull.—Dated 
22nd February, 1879. 4d. 
This relates to apparatus for filling bottles with aérated or similar 
or pag liquids, and consists of a table or stand with an elevated back 
frame, one or more metrical taps or valves, through which the 
liquid is ca) to pass on its way into the bottles, 


'726. Spoons, LADLEs, Forks, a ., W. R. Lake—Dated 22nd February, 
1879.—(4A communication.) 6d. 
The handles are formed of a te piece of wire of any suitable 
section, the bowls of the spoons ladles are made by preference with 
the over and rounded off, and the prongs of the forks are 


ec, 








This consists in aj for the manufacture of sulphuric mong bes 8 
lating the draught eatometioally by means of valves or dampers, 


form af acuved entien. The wire used for the handles is bent to a 
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form corresponding with a line running round the edge of an ordinary 
handle and so that the two ends of the wire — sidewise. The bowl 
of the spoon or the blank for the peeenap ot e fork is formed with two 
projecting lappets or ears, an 6 handle is fastened by bending 

these —_ over the projecting ends of the wire, and the connection is 
* completed by soldering. 

‘727. Locks, J. Barlow.—Dated 22nd February, 1879. 6d. 

As for an edge lock for carriage doors the invention consists 
of a strong foundation plate with a vertical groove in which the bolt 
works. ¢ bolt has one or more cams nst which work one or more 
lever handles, by pressing down which the bolt can be depressed and the 
lock opened, either from the outside or the inside of the door. Suitable 
springs carry the bolt and handles back to their normal positions when 

e handles are released ; and the bolt is provided with a wed; 

and s otted projection which is clear of the lock, and when the door is 
closed it strikes and slides easily into a suitable striking plate recessed 
so as to correspond in ——— the projection on the bolt, the striking 
plate being fixed to the pi or door jamb. 

‘728. Soar ror THE PREPARATION OF WooL, &., J. Scharr.—Dated 22nd 

Boe 100 gall ns of he following ingredi 

‘or ing 100 ions of soap cream, the follo' ents are 

boiled in 40 gallons of water ;—Marseilles soap, 551b.; carbonate of soda, 
6 lb. 402 ; pearlash, 6 Ib. 4 0z.; borax, 3 lb. 8 oz.; olive oil, 1751b. Thao, 
(Chinese or Japanese isinglass), 21b. 9 oz.; gum tragacanth, 1 Ib. 8 oz.; 
salicylic acid, 9 oz.; glycerine, 37 Ib. 

‘729. MacuiInery For Spinninc, FE. Pawson. —Dated 22nd February, 1879. 

—(Not proceeded with.) . 

This consists in the employment of a stationary solid spindle having a 
movable hollow tube and steel bush fitted in the wharle, which are placed 
and turn on the solid spindle, and also of an oil chamber a reservoir in 
which is placed an oil absorbent for lubricating automatically the spindle. 
‘730. Fotpinc anp DELIVERING Paper, 7. G. and J. Dawson.—Dated 22nd 

February, 1879. 6d. 

One or more reciprocating knives are used in combination with one 
rotating cylinder furnished with one or more sets of ordinary grippers 
operating on the surface of the cylinder. In addition to the oe savage | 
motion the knives have an extra forward motion whereby the sheets are 
forced into the pa on the cylinders. This forward motion is 
obtained by means of a crank and lever which give reciprocating motion 
to a shaft el to the cylinder, upon which arms are secured along its 
length. These levers carry another shaft parallel to the former, and 
which carries the folding knife and has on its end a lever carryinga bowl 
working a cam groove on the side of the frame. .When the knife is away 
from the cylinder it is in a position nearly lineable with the centres of 
the two shafts, and on its return towards the cylinder it remains in the 
same position until it arrives close to the cylinder, where by the cam 
— it is brought at right angles to the two shafts, thereby a quick 

orward speed of the knife is obtained, and the sheet thereby fo: into 
the grippers. 
731. Frsisuinc Sincie anp DovuBLe TEXTILE INDIA-RUBBER Faprics, 7. 

Forster.—Dated 22nd February, 1879. 

Wax, stearine, spermaceti, paraffine, ozokerit or any of the fixed oils are 
dissolved or diluted in any of their solvents, such as bisulphide of carbon, 
This mixture is applied to the cloth surface 


coal cil, petroleum, benzole. 
or surfaces of the fabric. 
732. Fish Jour ror Rattway anp Tramway Rams, A. V. Dockery.— 
Dated 22nd February, 1879.—(Not proceeded with.) 2d. 
This consists in a steel or wrought iron clip of about the same length 
id 


as the ordinary fish plate, and bent to form in cross section to correspon 

posh form of the lower half of the rail, so as to embrace and fit the same 

e y: 

733. Openxtnc, Ciosinc, anp Fastentnc Wixpows, M., J., and D. 
McCallum.—Dated 24th February, 1879. 3 

Two rods threaded at the top with a right-handed, at the bottom with 
a left-handed screw thread of rapid pitch, are placed one on either side of 
the window frame, and receive two nuts secured one to the top sash, and 
the other to the bottom. The rods carry at their lower ends a mitre 
pinion gearing with similar pinions on a transverse shaft, which is caused 
to revolve by a second shaft fitted with suitable ing, and provided 
with acrank handle. When required to open the top sash, only the 
bottom nut is thrown out of gear with the screwed rod. 

734. Packines ror Piston Rops, J. W. Preston. —Dated 24th February, 
1879.—(4 communication.)—(Complete.) 6d. 

This consists of a rod packing composed of semi-rings, a packing plate, 
and head with oblique ears, the said parts being connected with the 
cylinder head by a plate and bolt. 

‘735. Apparatus FoR CONTROLLING Switcues or Srpine Ralts, F. Wirth, 
eeaseeen 24th February, a ee 3 : 
is apparatus consists chiefly of two slides or regulating arms lying 
nhouan te switches, and firmly attached to the same, the said arms 
being so placed that they can be — on one side by excentric blocks 
attached to an axle at the front of the locomotive, this being effected by 
the engine-driver by means ofalever. As the slide arms are moved to 
one side, the switches participate in the movement, and thus the points 
are rectified. 
736. Macurvery ror DRILLING AND RDOMELLING, A. Harvey, jun., and 
C. R. Harvey.—Dated 24th February, 1879. 6d. 

This comprises a central horizontal table on which the cylindrical shell 
or piece to be operated on is fixed in a position concentric with the vertical 
axis of the table, together with one, two, or more drilling frames havi: 
the drilling spindle or spindles directed horizontal to the same verti 
axis. The central table can be turned by means of a pinion gearing with 
a ring of teeth formed or fixed on its under side; and the drilling frame 
or frames can also be moved round the central vertical axis. 

737. APPARATUS FOR PREPARING, CLEANING, AND CaRDING Cotton, &c., 
T. H. Rushton and W. Dobson.—Dated 24th February, 1879. 6d. 

The serrated wire used to cover the lickers in is made of thin strips of 
flat metal, serrated at each edge, which are turned up by rolls. The flat 
space between the edges bears on the circumference of the roller, and 
when wound on the card wire is secured by tacks. An improved appa- 
ratus for grinding card flats, and which is also applicable to self-acting 
card strippers, consists of four wheels arranged in two pairs, so that they 
give to the cam wheel a quick motion when the flat is raised, and slow 
motion when it is down. When grinding, by turning a screw to release 
a clutch between two of the wheels, the quick mution is continued all 
round the cam wheel, thus moving from one flat to the next in a few 
seconds. In the boss of the stripping lever is an excentric w ies 
a shaft with a small pulley on each end, one to drive the grinding roller 
and the other is driven from a friction pulley on the cylinder shaft, and 
put in contact by a bandle connected to the excentric carrying the small 
pulleys. The stripping roller is taken out and a grinding roller dropped 
into two bearings at the top of the stripping lever. 

738. ManvracTurE oF CHEMICALLY PREPARED Paper, &c., FOR COVERING 
SILVER AND OTHER Meta, W. R. Lake.—Dated 24th February, 1879.— 
(A communication.) 4d. 

This consists in making a saturated solution of either chloride of zinc, 
chloride of ammonium, chloride of potassium, or hypochloride of lime, or 
bleaching powder, diluting the same to any degree of strength, and then 
filling the pores of the paper, cloth, or wood with this solution so that 
this paper, cloth, or wood may be put around silver or other metal ware 
of any description, and protect the same from tarnishing by the guses 
always more or less present in the atmosphere. 

739. Scarr Ruxcs, C. 0. Rogers.—Dated 24th February, 1879.—(Not pro- 
ceeded with.) 2d. 

The ring is elliptical, one of the longer sides nein pe cut away, and 
a bow spring introduced and jointed to the ends of the body. When the 
bow is turned out of the body the scarf can be introduced, the bow is 
a within the body and grips the scarf between the body and 
the bow. 

740. Exectric Lamps, F. Mori, C. B. Hallewell, W. Milner, and W. Grigin. 
— Dated 24th February, 1879. 6d. 

For a lamp designed to carry four pairs of carbons to be successivel 
burnt as the preceding pair is consumed, a circular glass disc is employed, 
and has in its centre an upright pillar with four branches to carry one of 
the carbons of each pair, the other carbons being to by separate 
brackets fixed to the disc. The pillar is connected with one conductin; 
wire, so that the candles carried by it are always ready to receive an 
transmit the current, whilst the other candles may be brought into the 
circuit by a commutator, consisting of a disc with eight branches mounted 
upon the central pillar. Four of the branches transmit the current to the 
four outer candles by coming in contact with studs connected therewith. 
The commutator is placed on the stud in connection with the outer candle 
of the first pair, and kept there by a spring until this pair is consumed, 
when the spring 1s released by the fusion of a wire, allowing the commu- 
tator to to the stud of the next pair of candles, and so on until the 
whole of the carbons are consumed. 

741. Lamps, J. Tabrar.— Dated 24th February, 1879.—(Not proceeded with.) 
2d. 


A chimney of glass, talc, brass, copper, or other metal is used with a 
flat wick, and is placed not more than ljin. above the flame, the lower 
end of the chimney being reduced to the same width as the wick 


older. 
742. ORNAMENTING CAPSULES, C. Cheswright.— Dated 24th February, 1879. 
4d. 


Thin plates are made to fit over the contour of the capsules, and are 
perforated with any d , by which means colours may be applied to 
the exposed surfaces of the capsules. 

743. Suarpenine Fites, A. M. Clark.—Dated 24th February, 1879.—(A 
communication.) 2d. 

This consists in subjecting the file to the action of nitric acid placed in 





the scores or depressed lines of the file, where it eats the sides of the 
burrs, thus sharpening their edges and deepening the scores or depressed 
lines between the same. 


‘744. LeTreR Detavemt, W. Hiscock.—Dated 24th February, 1879.—(Not 
wii 


proceeded 5 

The balance is on the bent lever principle, and in bining 
with the lever multiplying gear in connection with an axis carrying an 
index moving over the dial, whereby the osoillation of the lever is 
converted into a complete revolution of the index over the dial. 

‘745. Appararcs FoR MIXING AND KNEapINo, F. L. and C. L. Hancock. — 
Dated 24th February, 1879. 

This consists of a casing, upon or above which a loose-fitting stay is 
arranged, The stay supports a horizontal spindle capable of rotation. 
This spindle also carries a bevel pinion to gear into another pinion on a 
vertical spindle. The vertical spindle carries one or more arms from 
which blades or like appliances depend, these being arranged at different 
distances from the spindle as to act upon every particle of the ingredients 
as they are forced round. The lower part of / my casin, a series of 
blades standing vertically within it, these being passed by the travelling 
blades, and act in conjunction one with the other for mixing purposes. 
746. Vatves anv Piston Rops ror Compounp EncIngs, G. Kingdon.— 

Dated 24th February, 1879. 6d. 

One slide valve is so arranged in the steam chest that the steam from 
the high-pressure cylinder may pass through the valve to the low-pressure 
cylinder at each travel, to be there re-used before passing to the con- 
denser. The valve is formed with a wider or more open port at one end 
than at the other, so as to make connection with each exhaust port of the 
high-pressure cylinder at the termination of each stroke of the piston for 
the passage of the used steam through the valve to the entry port of the 
low-pressure cylinder, the two cylinders forming one casting. The rod 
of the high-pressure piston is formed with annular grooves and projecting 
rings, which fit the wall of the aperture in the partition plate between 
the two cylinders and form a steam-tight joint, thus dispensing with the 
usual stuffing-box at such part. 

‘747. Lamps, G. W. von Nawrocki.—Dated 24th February, 1879.—(A commu 
nication. )—(Not proceeded with). 2d. 

Suspended lamps are formed with the three arms hung from the ring 
carrying the globe, and the lower ring carrying the body of the lamp has 
notches, over which the arms hook. The screw on the handle at the 
bottom of the lamp passes through a hole in the bottom of the saucer and 
in the shell, and is held by a nut from within, thus uniting all the parts. 
‘748. Transrerrinc CoLourRED Puorocrapnic Picrures, W. L. Wise.— 

— 24th February, 1879.—(A communication.)\—(Not proceeded with.) 
2d. 

The photographic pictures to be coloured are photographed on chalked 

per prepared with a coating of gelatine, and covered with a layer of 
collodion of silver. These pictures are fixed in the ordinary manner and 
coloured in a sketchy manner, and when dry are covered with French 
retouch varnish and caused to adhere with the coloured side to the convas 
or other cr The paper is then removed by washing with luke- 
warm water, 


749. GALVANO-MAGNETO-DYNAMO-ELECTRIC MACHINE, C. Dubos.—Dated 
25th February, 1879. 6d. 

The electro-magnets are made in the form of double ing of soft cast 
iron ha segmental collars on them, between each pair of which insu- 
lated wire is coiled transversely to the circumference of the ring over the 
double annular cores, each coil being so wound or so connected in the 
circuit of the machine that the electrical current through its coil is the 
opposite direction to that in the next coil on each side of it. Within this 
annular electro-magnet is caused to rotate a disc, having fixed round its 
periphery a number of coils of insulated wire equivalent to the number 
of polar ents of the ring, so that each coil in passing through each 
of a fields of these segmerts has alternating electrical currents 
induced in its wire. These currents are led to a commutator, where the: 
are collected to be passed through the external circuit as well as throug 
the coils of the ring. 

‘750. Vapour orn Gas Motor Encines, H. Simon.—Dated 25th February, 
1879.—(A communication.)—{Not proceeded with.) 2d. 

A large and a small cylinder are pla end to end with their axes in 
line with each other, the end of the small cylinder being made to com- 
municate with the large one by a light flat valve. The other end of the 
large or working cylinder is open to the atmosphere, it contains a piston 
having a number of openings closed by flap valves, which, when at the end 
of the instroke, are pushed open by a fixed pin and are held open by a 
spring catch which is released when the piston arrives at the end of the 
outstroke, so as to allow the valves to close. 


'751. Lanterns anp Lamps, W. R. Lake.— Dated 25th February, 1879.—(A 
communication.) 6d. 

The lantern-fount has its wall extended upwards to form a globe holder 
and provided with windows. A tubular deflector is combined with the 
a4 oom and is ¢ ted with d ht py ges extending through 
the p-fount, and two foraminous partitions secured to the top thereof, 
so as to supply air tothe flame both on the inside and outside of the 
deflector. An arrang' it of bent flues are connected to the globe so as 
to avoid downward currents of air, and the products of bustion are 


Sot, 











'761. Looms, J. Bywater and C. ford.—Dated 25th Februa 
with) 2d. Bedfe Y, 1879.—(Not 


en weaving from two warp beams one beam is placed und 
the other in the body of the loom, and the warp is carted from thelere, 
over a plate fixed behind the 4 beam, so that the two warps do 
not come in contact or rub together. The extra warp beam may be driven 
by worm and wheel. 


762. TurasHina Macuinges, S. Pitt,—Dated 25th February, 1879.—(A cor. 
a ton tagintanes on te ew the and ipe f 
‘an is p) 80 as ow the cavings up a pipe from the 
riddle, and from chaff riddle up same pipe to straw elevator. A ~~ 
provided so as when closed to allow the chaff to fall under the maching 
and mix with the cavings, and when partially opened allows the chaff to 
enter the fan, such door being so arranged that when anything into 
the fan it can be dropped down to enable the same to be remov easily 
763. Superueatine Stream, &c., WV. Morgan-Brown.—Dated 25th February, 
1879.—(A communication.}—(Complete.) 6d. : 
This consists of one or more worms with receiving pipes or collectors 
for saturated and superheated steam, and suitable connections with the 
boiler and cylinder. The worms are pro’ against the effects of 
excessive heat by circulating water or saturated steam through them, 


‘764. CourLinc ToGETHER THE FLUTED DRawino ROLLERS oF Spiyying 
Macu e EB. P. Alexander.—Dated 25th February, 1879.—(A communi. 
cation.) 6d. 

The rollers of the row or column are coupled end to end by the aid of a 
combination of cylindrical concentric and slightly excentric shoulders or 
journals fitting into corresponding tric and excentric sockets in 
the adjoining roller, in lieu of using flat-sided, or square, or other equiva. 
lent shaped coupling parts. 

‘766. ImpLEMENTSFOR HaRkOWING AND CULTIVATING LAND, J. EB. Phillips, 
—Dated 25th February, 1879. 6d. 

beams are made of flat iron and bolts pass transversely through 
them, and carry between the beams cast iron tubes, but one end of the 
tube is made so as to receive one side of the tine or tuoth in a V ve 
and the other end is formed to grip the beam. A similarly shaped piece 
clips the beam and forms a bed for the other side of the tooth or tine, and 
between which the tooth is fastened by screwing up the bolt, so as to 
tighten or slacken the row of teeth as required. A straight axle extends 
across the back of the harrows and its ends carried upon wheels. The 
hind part of the harrow is hung to this axle by chains, and by turnin 

the axle the chains will be wound round it so as to adjust the height o 

the implement. Flexible chains are made up of triangular frames with 

ribs of channel or X section, and the points of these frames go fore- 
most, and on the hind bar teeth are formed. The front point is connected 
to the hind corners of others by links. 

‘767. Lamp Burners, B. G. Hall.—Dated 25th February, 1879. 6d. 

In order to raise or lower either separately or simul ly the wicks 
of duplex lamps, an axle fitted with an external knob for revolving the 
same carries toothed wheels projecting into one of the wick tubes, and 
gearing with wheels which project into the other. This axle is capable of 

ing moved transversely, so as to throw the wheels out of gear, when 
upon turning the axle only one wick will be raised or lowered. 

768. Spixnine, J. [Uingworth and J. Helliwell—Dated 25th February, 1879, 
—(Not eded with.) 2d. 

A series of stationary spindles is fixed to the top rails of the ordinary 
spinning frame ; these spindles are hollow, having a hole bored longitu- 
dinally through the axes of the same. On each of these spindles is 
P a metal tube, to the top end of which is secured the flyer, and near 
to the bottom of the same is secured a pulley which is in connection with 
the frame cylinder, and receives rotary motion therefrom ; at or near the 
level of the tops of the hollow spindles is placed a vessel which is filled 
with oil, and is fitted with a piston in such a manner that when actuated 
the same will cause the oil in the vessel to pass through pipes connected 
to the bottom of the vessel, and to the bottom of each of the hollow 
spindles. 

'769. BREECH-LOADING SMALL-ARMS, W. W. Greener. —Dated 25th February, 


1879. 6d. 

A hole is bored through the standing breech or break-off from right to 
left immediately under the striker holes. A safety bolt is then fitted in 
the hole and can be moved from right to left, the position of it being 
such that it comes in contact with the throat or front portion of the 
tumblers. A notch is cut in the bolt where it faces the tumblers, and 
by working the bolt to the left the tumblers are bolted, which prevent 
them falling low enough to explode the cartridges, whilst the reverse 
motion brings the notch opposite the tumblers and allows them to fall 
into the notches, and thus explode the cartridges. 
7°70. Mixers’ Sarety Lamps, A. Howat.—Dated 25th Rioneny, ES. 4d. 

This consists in admitting the air to sup combustion ugh tubes 
or apertures in the lower part of the p or oil chamber, of such 
diameter and length as to prevent the flame passing out of the lamp. 
772. Smooru-boRE Revotvers, W. P. Thompson.—Dated 26th February, 

1879.—(A communication.)—(Not proceeded with.) 2d. 

This consists of a revolving cylinder having its chambers extending 
entirely through it from end to end, in combination with a smooth-bore 
single l in front, whereby an arm is produced specially adapted to 











carried off by bent flues. 


"752. MANUFACTURE OF METALLIC Pipes OR TuBES, 8. Fox.—Dated 25th 
February, 1879. . 

A ring or bloom of metal is placed on a mandril, and both passed 
between a pair of grooved rollers, so as to lengthen the bloom. The man- 
dril is then removed and the pipe placed over one roller of a pair of 
rollers, so that one of the rollers bears on the inside, and the other on 
the outside of the tube, and when the rollers are revolved the tube is 
ine in diameter. 


753. Diamonp Rock Borers, P. Pittar and C. A. Terrey.—Dated [25th 
February. 1879. 8d. 
The rock borer is provided with a differential feed motion, whereby 
the forward movement of the diamond drill is automatically regulated. 


'754. Forocixe SHoes ror Horses, &c., W. Shanks.— Dated 25th February, 
1879. 8d. 


Le cut successively from a heated iron rod or bar are each bent 
round a core and then compressed by a die, after which each shoe is auto- 
matically discharged. The die is made with a recessed face, which confines 
the shoe whilst the die acts on it. 


'755. Movutpinc anp Apparatus THEREFOR, H. J. Haddan.—Dated 25th 
February, 1879.—(A communication.) 4d. 

The shape of the core is moulded in a box consisting of a single piece, 
and having one or more bottoms laid in. Upon this box a form chest is 
screwed, to which the bottoms are subsequently secured by bolts; and 
finally both boxes are rammed full with moulding sand. If the upper 
box is now removed the false bottoms go with it and take the sand with 
them, when it is only necessary to take away the false bottoms to have 
the core finished. 

756. Merauic Stapies, Fasteners, &c., H. J. Haddan.—Dated 25th Feb- 
ruary, 1879.—{A communication.) 8d. 

This consists, First, of a hand press with a bed plate, having at its 
front end a clenching anvil, at its rear a pillar, in which is pivotted one 
is provided with mechanism 


end of a lever arm, the other end of whic 
i ing a staple in the articles to be bound, and which, in connec- 


for insertin 
tion with the anvil, clenches the staple in the articles ; Secondly, of a 
pair of pliers, one jaw of which carries the staple-insertin, hani 


ting shot instead of bullets. 
773. Quotns, W. R. Lake.—Dated 26th February, 1879.—(A communica- 
tion.) 6d. 

A type-locking device is employed isting of a bar with a 
dovetail groove at one end to receive a flan and toothed incline or 
quoin which fits and works in the groove, and is operated by a pinion 
placed near the end of the bar, by which means the incline is tightened 
up to clamp the bar between the bearers of the press, and thus form a 
bearing for the chase. One or more sliding quoins are used in combination 
with the above and moving lengthwise of the bar; sliding fingers are 
also fitted to the bar, and are provided with set screws. 

774. Tuveres, R. R. Newlove and G. Marshall.—Dated 26th February, 
1879.—{Not proceeded with.) 2d. 

Each tuyere consists of two parts, the back or body part and the 
nozzle, each of which are formed with three chambers which surround a 
central air-way. 

775. Packine, F. G. Henwood and J. H. Chapman.—Dated 27th February, 
1879 6d. 


tolls 





yd pee is prepared from wood fibre or pulp in the state known 

as “* stuff.” 

7°76. Macutne ror Makino Croarettes, R. Gotthiel. — Dated 26th 
February, 1879.—(A communication.) 6d. 

A tobacco-box is fitted with a cover having two slits running parallel 
to its hinge and se ted by an elastic sheet, and is provided with a 
ribbon attached at one end near the hinge, and at the other to the edge 
of the elastic sheet furthest from the hinge. The ribbon encloses a 
round shaft parallel to the hinge and supported at either end by the ends 
of two connecting-rods attached at the opposite ends to the bottom of the 
tobacco-box, so that in closing the cover the rods move its shaft along 
the inner side of the cover from the hinge to the o te edge. The 
ribbon is of such a length that on opening the box it projects through 
the slit nearest the hinge and forms a pocket to receive a and 
tobacco. In closing the box the motion of the shaft closes pocket, 
thereby forming a cigarette, which is first wrapped into the ribbon, sub- 
sequently released, and finally turned out through the second slit. 

777. Steam Traps, W. Brookes.—Dated 26th February, 1879.—(A commu: 
nication.) 6d. 





4 
and the other the anvil; Thirdly, the apparatus is arranged in a self- 
feeding cylinder, which, in a modified form, is adapted to insert double- 
inted + tacks ; and Fourthly, the central part of the staple used 
made wid er than the shanks, which are bent at an oblique angle to it, 
so as to protect the punctures made in the paper by the staple legs from 
fracture. 


757. Motors, H. J. Haddan.—Dated 25th February, 1879.—(A communica- 
tion.) 8d. 


One or more plungers are worked in combination with slide valve 
attachments by a uniform flow of liquid in combination, sometimes with 
a movable external cylinder and float device, movable with the piston and 
adapted to operate the valve mechanism. ‘om the generator used the 
motive fluid passes into one or more gas chambers. wherein to expand 
and act upon the pistons. The piston is inter; d between the motive 
fiuid and the driven mechanism, and consists of a movable but elastic 
solid constructed of discs or rings of metal. 


758. a For Spinninc, J. W. Wattles.—Dated 25th February, 
1879. 5 

This relates more particularly to ring spinning machines, and consists 
in providing the spindle with mechanism for adjusting it concentrically 
with the ring, and for lubricating the step and bolster of the spindle 
whilst the ring is kept in a fixed position, 

‘759. Manoracture or Paper Baos, 7. Coates and J. J. Bissicks.—Dated 
25th February, 1879. 10d. 

This consists in mechanism for the printing and manufacture of bags 
with square or block bottoms, for g the curl out of and withdrawing 
the paper from the roller, and depositing a streak of on one ed 
and at intervals across the paper ; for Pacing the pay on the mould 
plate, actuating the creasers, and to the whole arrangement by which the 
end of the bag is formed, together with the box an and also the 
gauge plate attached to the box and the method of act g the same. 
760. Looms, G. Keighley.—Dated 25th February, 1879. 6d. 

The body or central of the slay may be of wrought iron, and the 
shuttle boxes “> of similar section and metal, or formed separately 
of cast metal. 6 slay swords serve to form the backs of the shuttle 


boxes, swells completing the same. 





ber receives the water formed by condensation, and has an out- 
let with valve for the outflow of this water. This valve is connected by 
links with a slide piston in a eo the links also bearing a stone or 
other float, the weight of which is partly counterbalanced by an adjust- 
ably weighted lever applied to the upperslide piston outside the chamber. 
As the water accumulates the float is raised and opens the outlet valve 
until sufficient water has passed away to the outlet passage. 
'7'78. APPARATUS FoR CooLine Fatry Acips, &c., J. C. Mewburn —Dated 

26th February, 1879.—(A communication.) 6d. 

This consists, First, in the process of solidifying and treating fatty 
acids by cooling them in thin layers ; Secondly, in an apparatus for carry- 
ing out the said process, the essential feature of such apparatus ew | a 
hollow drum through which the cooling medium is caused to circulate, 
and whose periphery forms the cooling surface on which the liquid 
becomes solidified. 
7°79. Boots anv Suoes, R. 7. Marsden.—Dated 26th February, 1879. 4d. 

One py wd is employed, on the inside of which is ently fixed a 
sheet or lining of thin gutta-percha, a sheet of gutta-percha being also 
placed on the sole. 

'780, TREADLES AND BRAKES FoR Bicy es, &c., F. W. Jones.—Dated 26th 
F ry, 1879.—(Not proceeded with.) 2d. : 

The driving brake power is applied directly to the axle of the vehicle 
and at the same time the treadle forms a foot rest. 

‘781. Evectric TeLecrapus, BE. A. Cowper.—Dated 26th February, 1879.— 
(Not proceeded with.) 2d. 

This relates to some “ge on patent No, 2385, dated 15th June, 
1878. A single movable soft iron bar, tube, or needle is employed, which 
is conn to and is in line with or perallel to the ples a temwer 4 
suspended between two fixed electro-magnets or two of su ets 
situated at right angles or other angle to each other, through the of 
—— electro-magnets the varying currents of the two circuits are made 

pass. 

7-, ar eed ror Sawixe Woop, J. Smith.—Dated 26th February, 
9. . 
In machines fitted with circular saws the fence is mounted upon 


stationary V guides, and a rack and pinion the fence to be moved 
nearer to or r from the axis of the saw. Upon the fence is a 
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ith a bevel wheel tal into 
standard carrying a shaft provided w 

hich is a spur wheel communicating motion by 
another, on the axis of wheel te 6 wheel on the axis of the feed roller 


means of an 
lever capable of turning on the axis of the bevel wheel 
a arm of the lover being weighted to give the n ure to 


ecessary 
the roller. The shaft carried by the fence has another bevel Tia. which 
db means of a cross shaft and vel is in gear with an u t shaft, the 
lower end of which is driven from the main shaft, and these means 
the feed roller is caused to revolve, but in order that the feed motion 
may take place when the position of this roller is bodily altered, the 
shaft carried by the fence is adapted to slide thi the bevel wheel 
connected to the cross shaft, and thus the fence and.feed roller may be 
moved bodily together, although the latter is constantly driven, and as 
the main part of the gearing extends backwards from the right hand of 
the workman a clear bench is provided for his manipulations. 
783. OBTAINING Execrric Liont, G. P. Harding.—Dated 26th February, 


1879. 5 
ht is obtained from a surface of lime or other refractory 
tte etleotriclty. A carbon pencil is enclosed in a sheath of 
jime and an electric current passed through it, causing both to become 
hly heated. 
oes, Bers R. Gottheil.—Dated 26th February, 1879.—(A communica- 
i 6d. 


tion. 
ble ivory is softened by boiling in water and placed in a matrix 
ee. by shea or fire, and then brought under a press, which forces 
the material to the desired shape. 
786. MepiciInaL Ruvpars, J. W. Swan and B. 8. Proctor.—Dated 26th 
ebruary, 1879. 4d. 

ma relates to treating rhubarb with such solvents as have the power 
of dissolving the oily matters upon which the odour of rhubarb mainly 
depends, and upon which the taste partially depends, but which are not 
of medicinal value. 

787. APPARATUS FOR Curtine Fasrics, Skins, LEATHER, &c., J. H. John- 
‘son.—Dated 26th February, 1879.—(A communication.) 6d. : 

A circular dise provided with a cutting edge is made to revolve at a 
high s over a hole in an adjustable table, which is raised or lowered 
bd h Sette screws. The material to be cut is placed on the table and 
directed as desired to form the required shape. 

788. Printinc Routers, R. Lanham.— Dated 26th February, 1879. 6d. 

This relates to rollers composed of rubber placed upon an ordinary 
metal stock, and consists in making the roller with openings like tubes 
passing longitudinally from end to end of the covering of the stock. 
789. APPARATUS FoR Buppine, F. W. Garrard and R. Ward.— Dated 26th 

Februa 1879. 6d. 

This releies, First, to the use of an copeeeine whereby the depth of 
the cut in the cutting of the bud is regulated. Secondly, the use of an 
instrument for inserting the bud, whereby the usual transverse cut is 
dispensed with, and the bud mechanically inserted in the longitudinal 
cut made by the instrument. Thirdly, the use of a wedge-sha cutter 
for making and ing the longitudinal cut tu receive the bud. 

790. BoTtrLe-wasHino AND RinstnG Macurne, W. Laing.—Dated 26th 
February, 1879.—(Not proceeded with.) 2d. 

In a trough filled with water a bottle holder containing a number of 
bottles is suspended by a horizontal axle, supported in bearings, and pro- 
vided with a dle for turning the holder. 

792. Evecrric TeLeorapns, Sir C. T. Bright, Kt.—Dated 27th February, 
1879. 6d. 


In the receiving apparatus the opposing force of a spring or other 
retarding agent is withdrawn by causing the current to act simultane- 
ously upon an auxiliary armature, which is linked or connected to the 
signalling magnet. The latter may either give signals to the eye or ear, 
or may actuate a local circuit comprising a recording or type-printing 
instrument. 

‘793. Manoracture or Steers or STEEL-LIkE Meracs, R. Brown. — Dated 
27th February, 1879. a 

This consists mainly in mixing with the iron chromium, or tungsten, 
or manganese, or any two or all three of these metals. 

706. APPARATUS FoR STORING AND TRANSMITTING Motive Power, &. H. 
Leveaux.—Dated 27th February, 1879. 6d. 

This relates, First, to an arrangement of apparatus whereby motive 
power may be stored in independent sets of spring barrels, and may be 
given off from one set at a time or from all sets simultaneously ; Secondly, 
in combination with sets of spring ls a travelling indicator for 
showing at all times the extent to which the springs have been wound 
up or unwound. 

7907. Dress-HoLpers, W. R. Preedy.—Dated 27th February, 1879.—(Not 
proceeded with.) 2d. 

The joint portion of one limb is halved on to the other limb by a male 
and female Joint, the projecting portion of the male half thus serving as 
a pin to the joint. The projecting male portion is made large in com- 
parison with the joint, so as to admit of a hole being made therein to 
attach the holder to a cord. The limbs are brought together and held by 
a sliding link. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue mills and forges are better employed than for many 
months past. The improvement is, however, almost confined to 
the common and the medium qualities of iron. It has not at 
present made itself much felt among the marked bar firms, who 
are all doing much less than they could readily do. Nevertheless, 
the marked bar firms are not so badly off for orders as they were, 
for purchases are now being made from them in the conviction 
that current quotations will have to be advanced, Malrers are 
not prepared to book orders much ahead of requirements. Yet 
more decided action is being taken by the makers of medium 
qualities. These, though they would last week have booked in 
500 and a few of them in 1000 ton lots, peremptorily decline to 
do so this week. The pigs mostly used by the marked bar firms 
are higher to only a trifling extent, whereas the pigs needed in 
medium finished iron are dearer by from 15 to 25 per cent. The 
common bar firms, by the loss of the raw material of old rails, are 
in no better case. 

Hence, to-day (Thursday) in Birmingham and yesterday in 
Wolverhampton, prices were more than firm for both raw and 

rolled iron of all the — Merchants who had sought 
to place 1000 tons in North Staffordshire at a rise of 5s. per ton 
upon earlier sales, but had been compelled to content themselves 
with 200 tons and to give a rise of 10s., were not now able to 

lace a repeat order at under a consideiable advance upon those 

gures. Bars of South Staffordshire make were in demand for 
Liverpool, but they could not be got at under in’the most favoured 
cases £6 10s. at dockside. This is a rise of from 15s. to 20s. a ton 
upon some recent transactions. The local chain, railway 
fastening, and fencing makers sought to buy Welsh bars, but the 
iron could not be had delivered here at less than from half-a-crown 
to five shillings :bove the prices of Staffordshire bars, and not on 
those terms for immediate delivery. 

Indeed certain of the most extensive of the bar firms in South 
Wales have for the present ceased to book to customers here, or 
in truth, as their agents reported to-day and yesterday, to 
customers anywhere. They have filled up their books at prices 
they had not ventured at present to hope for. 

e price of Welsh iron in comparison with Staffordshire is 
almost unprecedented. Every other Welsh product partakes 
with bars in the suddenly developed prosperity. ‘Tin-plates are 
not now to be bought in other than small lots. Buyers here deem 
themselves favoured when they can place their orders at 
21s. for I.C. coke, and 25s. per box for charcoal, and 
30s. has had to be given for charcoal plates when the 
specification was outside the usual run of sizes. It is within 
my knowledge that 20s. 6d. has in the re few days been 

iven for waste Welsh coke plates. With Staffordshire and 

hropshire tin-plate firms orders cannot be placed in large lots. 
An order embracing 1000 boxes offered at current prices for 
export has been rejected. The high-class pigs of South Wales 
show no signs of weakening. The Tredegar brand which last 
week was quoted at 75s. is unchanged in quotation this week. 

The great demand for pigs, for steel-rail and billet, and for tin- 
plate , is driving up the best hematites. Upon Wednes- 
day last week Barrow forge iron was quoted 70s., but could not 
secure sales, Next day—in Birming llent customers 
gare that — sea for the quotations had risen to 75s. 

elivered in Wales. den Wednesday this week 80s. was being 

delivered in Staffordshire, and the same 





aked for the same bran 





buyers would probably have had to give at least 72s. 6d. But 
less favoured customers could not have got their requirements 
booked for that sum. Since my last, Derkysbire pigs have sold 
freely in lots of 500 tons at 50s., and some Northampton samples 
have realised as much as 52s. All-mine pigs remain unaltered 
as to the leading brands at last week’s nominal rates of £3 5s. for 
hot, and £4 5s, for cold bast. The money is not, however, given; 
orders can be placed at some shillings less in most cases, Common 
pigs are firm, in sympathy with the Cleveland brands. 

he sheet-makers are the most busy, and they steadily ask 
more money. Yesterday the lowest quotation upon the market 
for singles was £7 10s. A few weeks ago they were easy to buy 
at 12s. 6d. less in numerous cases. Consumers sought pay 
to place orders at under £7 10s., but were rarely successful. ‘The 
had less chance of doing so when ’Change closed than when it 
opened, At opening Messrs. E. T. Wright and Son would have 
booked in small lots at £7 10s. for their ‘“‘ Wright” brand; at 
closing anything under £7 15s. was refused. To-day the advance 
is peremptory. ‘The ‘‘Monmoor” brand of the same firm is 
equally strong at £8 10s. for singles. Stamping sheets, which 
were strong last week, are stronger this, some makers requiring a 
rise of 5s. upon the week, For strips and hoops more money is 
being asked. Exporting merchants, who some time ago bought 
hoops at a low figure, have placed orders at a rise of 20s. per ton. 
Still they could not repeat the purchase. 

Liverpool merchants anxious to get orders for most sorts of 
finished iron booked here are no longer able to buy at the low 
figures at which they have placed most of the specifications now 
under execution on their behalf. To their anxiety to buy is 
attributed the great rise upon the week in tin-plates. But so 
considerable is the rise in iron and tin that the tin-plate makers 
are not much better off at the rise than they were before. Gal- 
vanised sheets are unchanged upon the week at makers’ works. 
The prices for 24-gauge corrugated are £15 in Live 1, and 
£15 5s. in London. The makers are steadily employed, but the 
week’s accessions are not considerable. 

The consumers here of northern boat and bridge and boiler 
mi can no longer buy at such low get as £5 13s. 9d. 

elivered. Within about a week Cleveland plates advanced to 
£7, and they are not now easy to purchase for that money. 

Hematite ore for the blast furnaces and the forges is in supply 
greatly within the demand. Hodbarrow ore has gone up 45 per 
cent. upon the recent minimum. The sales in the past few days 
have swept off every ton that can be sent into the market within 
a time to which it is alone expedient to extend sales. Most of 
the recent sales of Hodbarrow have been at 20s. per ton at 

tney. 

The steady accession of re-lighted furnaces to those before in 
blast is, indeed, creating a demand for all iron-smelting materials. 
Among the firms here who are re-starting each one furnace are : 
The Tarne Iron Company, the Barbor’s Field Company, and 
Messrs. Williams Bros., of Parkfield, all in the Bilston district. 

Coal is selling with more freedom than for a long time past. 
In truth there are individual colliery concerns having a good 
position in the market for household coal who have brought up 
more coal in the past week than at any corresponding period in 
their history. anufacturing coal is equally in cuheneedl dutsand 
at well-placed collieries. here low prices were being taken 
slightly better terms are being secured. The improvement is at 
present mostly seen in the lessened number of cwts. supplied to a 
ton. The standard quotation is 8s. per ton, legal weight, for 
furnace coal. At present such terms are, however, very excep- 
tional. Such offers as 6000 tons at a rise of 6d. upon former low 
prices are being refused. Among consumers and buyers of 
there is a general a eye that a considerable advance is about 
to be officially declared, but Mr. Fisher-Smith, the agent of the 
Earl of Dudley, whose prices regulate wages, has not yet made 
such an announcement as will pledge him in busi tr ctions. 
The colliers are looking to have their application for a rise con- 
sidered by the committee of masters. 

Colliers and ironmasters are alike working under arbitration 
agreements. This week the ironworkers have given a month’s 
notice with a view to a rise of wages. When the notice has 
expired the employers will be better able than now to forecast 
the future. Meanwhile the action of the operatives is giving 
increased momentum to the upward direction of prices, and to 
the desire of consumers and distributors of all grades to secure 
oo During the week the chief iron merchants in 

olverhampton have put up all finished iron but that 
produced by the five chief marked iron firms 10s. per ton; 
galvanised sheets may have advanced 20s. per ton; and tin- 

lates 3s. per box. Cut nails were advanced on Thursday 
ast week 10s. perton. Upon the sameday the ingot brass manufac- 
turers raised their prices a further £3 per ton, making a £6 advance 
within a fortnight. The continued sharp rise of tin and copper 
would seem to point to further advances in ingot bars. er- 
chants and manufacturers in this district are in receipt of notifica- 
tion from the Scotch ironfounders that they will not now pledge 
themselves to abide by their last issued price-lists. Considerable 
expectation centres in the Antipodean mail due next week. That 
event will ~~ determine the early future of galvanised iron 
quotations. It is not especially cheering that so few cable-grams 
have been received since the recent heavy advances in that 
article have been notified. The only markets other than the 
United States which seem anxious~to forestall further possible 
advances are those of South America, wherce valuable aggregate 
orders are being received by cable-gram for iron and metal wares. 

I regret to say that the list of Staffordshire iron and coal- 
masters has been reduced by the death of Mr. E. Arthur 
Wright, of the firm of E. T. Wright and Sons, quoted above, and 
one of the leading colliery owners in the Rowley district. Mr. 
Wright was only forty years of He was a member of the 
Wolverhampton Corporation, and a conspicuous member of the 
political party to which he belonged. His death was the result 
of inflammation of the lungs which had attacked him only eight 
and forty hours. He died at his residence, Earlswood, Penn, 
Wolverhampton. The business of the Monmoor Ironworks 
+. a conducted by the surviving partner, Mr. Joseph G. 

right. 

Before ’Change closed in Birmingham this—Thursday—after- 
noon, Bulls bridge singles were quoted at from £7 15s. to 
£7 17s. 6d. Best sheets were advanced considerably upon former 
list quotations. aegis £3, ordinary sheets £1, and cold 
rolled sheets £2 per ton. ese official advances are due to rapid 
rise in hematite and similar raw materials, yet medium Stafford- 
shire and Derbyshire pigs closed less strong, old customers might 
have bought at 2s, 6d. under last Thursday’s prices. Northamp- 
ton was offered and sold well at slight advance. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE has been less activity in the iron trade of this district 
during the past week, and at the Manchester weekly meeting, on 
ay, there was but a dull market with only a limited inquiry 
for any description of iron. The result of this has been that 
some speculative holders, who have been anxious to realise, have 
been offering at lower figures ; but the iron generally seems to be 
held in firm hands, and makers, so far from giving way, have in 
some cases further advanced their prices. It is only natural after 
the large transactions which have taken place during the last 
few weeks that there should be somewhat of a lull in the demand; 
but whilst buyers have apparently to a considerable extent 
covered their requirements for the present, makers on the other 
hand are for the most part so well sold that they are not just 
now anxious for further orders, and what little iron they have to 

offer they are not at all di to sell under their full prices. 
Lancashire makers of pig iron, who have been securing a con- 


a further advance of 3s. per ton in their list rates, and for delivery 
into Manchester No. 3 foundry is now quoted at 53s., and No. 4 
forge at 52s. per ton, less 24 per cent. Not much business is 
reported at the advance, but makers have only a small quantity 
to offer, and they are only quoting these figures for — deli- 
very. The local BF sma | of Pig iron is also being further 
increased, andthe Wigan Coal Iron Company is making arrange- 
ments for blowing in another of its furnaces in addition to 
those which have recently been re-lighted. 

In outside brands there has not been very much doing, but 
some of the Lincolnshire irons ing into this market were on 
Tuesday advanced to 54s. per ton less per cent. for foundry 
qualities delivered into the Manchester district, whilst for some 
brands of Derbyshire foundry iron delivered here as much as 55s. 
Fo ton net cash is reported to have been obtained here. These, 

owever, can scarcely be regarded as the actual market prices, as 
there are sellers at lower figures. Middlesbrough iron has been 
offered at rather yond yg than were being asked last week, 
g-m.b.’s delivered equal to Manchester being quoted at 55s. 4d. 
to 56s. 4d. per ton net cash, but these are figures which consumers 
here would not be disposed to give, and the business doing is 
consequently only to a very limited extent. A good many parcels 
of Scotch iron have been offering in this market, but although 
sellers have been prepared with concessions upon late rates, there 
has only been a very small inquiry. 

There is a decided improvement in the condition of the finished 
iron trade, and manufacturers are generally well supplied with 
orders for bars and —— In some cases advances to the extent 
of 20s. per ton upon the lowest prices ruling of late are bein 
asked, and the ave quotation for Lancashire bars delivere 
into the Manchester district is about £6 5s. per ton. 

In the position of other branches of trade there is no material 
change since last week. Founders and engineers are slightly 
better off for work than they were, but machinists generally con- 
tinue very slack. 

There is generally a steadier tone in the coal trade so far as the 
better classes of round coal are concerned, and there is a _— 
deal of inquiry in the market for forward contracts. In the face, 
however, of the upward ey | of the markets, ramen ee 
prietors will only sell for early delivery at present rates, which at 
the pit mouth are about 8s. 6d. for best cashire house coal, 
6s. 6d. to 7s. for seconds, and 5s. to 5s. 6d. for common house 
coal. In other classes of fuel there is not any very material 
change. Hard forge coal is better to sell, but the softer qualities 
for puddling are a drug, and the same may be said of burgy. 
Good slack is moving off in some districts rather more freely, but 
this class of fuel continues extremely low in price. Steam and 
forge coal at the pit mouth is quoted at from 4s. 6d. to 5s. 3d., 
burgy at from 2s. 6d. to 3s. 3d., good slack, 2s. 6d. to 3s. 3d., with 
common offering in some cases at less than 2s. per ton at the pit. 

There is still a fair business doing in shipping, but the competi- 
tion of Welsh keeps the price of Lancashire steam coal on 
the Mersey very low. 

Coke suitable for iron-making purposes are meeting with a 
better demand, and in some cases there has been a slight advance 
in prices. 

test pig quotations may be taken as—Lancashire pig iron, 
delivered equal to Manchester, No. 3 foundry, £2 13s.; No. 4 
forge, ‘£2 12s. 
here is considerable steadiness in the hematite iron trade of 
Furness and Cumberland, and during the week a considerable 
business has been done for forward delivery at a considerable ad- 
vance in prices, average qualities being sold for spring delivery 
at from 67s. 6d. to 72s. 6d. per ton. On all hands there are indi- 
cations of a complete revival in the iron trade, and turnaces long 
standing idle are being again put in blast. The steel trade is also 
very busy, and new orders are at improved prices. Iron ship- 
builders in the Barrow district are better employed, but in West 
Cumberland there is still a scarcity of orders. Finished iron 
works are better employed, but their mills are not in full opera- 
tion. Iron ore is firmer on the week, 9s. 6d. to 12s. 6d. per ton 
being the price of ordinary samples, while puddling qualities 
are at 13s. per ton. Coal is firmer and a trifling advance in prices 
has been made. Coke is 1s. 6d. per ton dearer, the price at the 
ovens being 11s. per ton. Shipping very brisk in metal exports 
with freights much better. 

Within the past few weeks the make of hematite iron has 
largely increased in the Furness and Cumberland district. 
Furnaces which have been out of blast for some time are bein 
re-lighted, and a general improvement in trade is to be noticed. 
Twelve of the thirteen furnaces at Barrow are in blast, and it is 
probable the other will soon be blowing. All the furnaces at 
Askam and Ulverston are in full operation. At Carnforth three 
of the six are at work, and at Millom another has been lighted 
this week, making five out of the six in blast. At Harrington it 
is intended to commence the idle smelting plant. The furnaces 
at Parton are being made ready as quickly as possible for re- 
lighting. Three large works in Cumberland that have been idle 
for years are making long contracts for minerals with a view to 
commence smelting operations. : 

It is stated that a firm of ironmasters have been negotiating 
ond purchase of a vein of iron ore near Rookby Scartt, Kirkby 

tephen. 

he Maryport Iron Company are about to open some new pits 
at Bigrigg which give promise of a large yield. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Mr. Macponatp’s cure for the depressed state of trade has 
not found favour among the miners in this district. By personal 
visits and much letter-writing he has tried hard to get the men to 
restrict the output of coal, and another meeting has been held at 
Barnsley on the subject. The delegates of the South Yorkshire 
and North Derbyshire Miners’ Association have resolved on a 
course which is likely to excite some interest in the district. 
They have resolved that the Finance Committee of the South 
Yorkshire and North Derbyshire Ccalowners’ Association be 
requested to meet a deputation to consider the question of a 
10 per cent. advance in miners’ wages, and also to discuss the 
= of adopting a sliding scale for regulating the wages 
in future. 

The quantity of coal sent to London last month showed that 
the metropolitan consumers are laying in their supplies for the 
winter. Gonaneliy the winter demand has beeu accompanied by 
an advance in prices, but coal has been too plentiful this year to 
admit of a rise. September shows an increase of nearly 54,000 
tons over August. The owners who have most largely partici- 

ated in the increase are those whose pits are connected with the 
Midland, London and North-Western, and Great Western rail- 
ways. The Great Northern carried less than in either July or 
August, to the loss of the South Yorkshire colliery owners. 
Owing to a strike at Birley Silkstone only a few hundred tons 
were sent from there, the decrease being about 4500 tons, as com- 
pared with the previous month. The quantity of coal conveyed 
to London by railway during the first nine months of 1878 was 
4,004,318; during the corresponding period of 1879, 4,741,135 tons, 
or an increase of 736,817 tons. 

Briskness still characterises the iron market. Hematites main- 
tain the sharp rise I noted last week; but I find a general idea 
that no large advances will be maintained for the present, as 
if the demand continues the production must rapidly in- 
crease, not only in this — in the United States and the 
Continent. The Elsecar and Milton Ironworks, Barnsley, which 
for some months have been all but “set down,” are now being 
worked six turns a week. At these works some good orders have 
been received for sheets. I have been told that, owing to the 
demand which exists for ong Sag ey for further orders have 

m made subject to a rise. he Milton and Elsecar blast ur 





siderable number of orders during the last few weeks, have made 


naces are now in operation. 
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Steel rails are not changed since my last. There are heavy 

—, in hand for manne, ory age a the oan. oat 

no great improvement has yet taken place in prices, fres! 
orders will not be Sooke unless oa considerable advance. e 
rapid rise in hematites will affect somewhat seriously the con- 
tracts which were taken when hematite iron was low. These 
contracts can scarcely be worked out except at a loss, 

I notice that the official returns of exports for September, so 
far as they affect this quarter, are not so favourable as was 
expected. The exports of hardward and cutlery show a decrease 
of over 10 per cent. in value, as compared with the corresponding 
month of last year, being only £262,000 against £292,000. There 
was a considerable increase to the United States, £30,000, as 
compared with £22,800. An increase has also taken place in the 
shipments to France and India; but Australia has fallen off 50 
amen and Russia, Spain, and Canada have also diminished. 

engines di in value from £243,000 to £184,000. In 
general machinery the value of last month’s shipments is 
£464,000, as against £401,000 in September, 1878. igor 
English machinery is being more freely bought by the Unite 
States, Russia, France, and Belgium, and while our manufac- 
turing rivals thus continue to show their confidence in our pro- 
ductions, we need scarcely lose faith in them ourselves. 

An important point to remember is this—of the exports of 
hardware, cutlery, and machinery the official returns give values 
only, and do not, therefore, enable us to compare quantities. An 
increase of £63,000 on general machinery does not fully represent 
the increase in quantity; and the decline in the total value of 
hardware, cutlery, and steam engines is, no doubt, chiefly a 
decline in price. 

Tn the figures I noted last week, in writing of the advance in 
local stocks, Sheepbridge shares should have been stated at £80 
we and Wm. Jessop and Sons at £30 paid. The advances noted 

week are still maintained. 

Mr. Frank Turton, formerly of the well-known and highly 
res ble firm of Turton Brothers and Matthews, has filed his 
petition with liabilities stated at £21,000. In justice to the firm 
of Messrs. Turton Brothers and Matthews, it is only right to say 
that the partnership previously existing between Mr. Turton and 
Mr. Matthews was dissolved on the 29th of July last by mutual 
consent, and that Mr. Turton’s petition for liquidation has 
nothing whatever to do with the firm, which is represented solely 
by Mr. T. B. Matthews. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue Cleveland pig iron trade has undergone considerable 
fluctuations during the week. On Tuesday, the 7th inst., the 
price at which iron was generally sold was 49s. per ton for No. 3. 
On Thursday and Friday the price fell to 44s., but it has again 
= up, and on Tuesday business was firm at 47s. 6d. net cash. 
rices are somewhat easier to-day—Thursday, Taken on the 
whole, however, the condition of the pig iron trade in Cleveland 
just now is very encouraging, so far as the month has already 

advanced. Shipments have been large, and a great deal of iron 
has been disposed of. There does not appear to be any flagging 
as yet in the demand for pig iron for shipments, and American 
consumers are eagerly purchasing. Most Cleveland makers are 
well sold ahead, and are drawing from their stocks. Messrs. 
Connal and Co. report that their stock of Cleveland iron now 
amounts to 82,700 tons, which is a decrease of over 1000 tons 
during the week. 

Messrs. Downey and Co., of the Coatham Ironworks, are making 
arrangements for taking over the three furnaces at Lackenby, 
now in the hands of the trustees of Messrs. Lloyd and Co., in 
liquidation. Messrs Downey and Co. have been extremely 
fortunate during the late depression, as they managed to abstain 
to a great degree from making contracts for the supply of iron 
over lengthened periods ibook The consequence is that they 
are now feeling the benefit of the improvement, and are scarcely 
able to supply the demand made upon them for iron. The 
appearance of the Cleveland district generally, so far as regards 
pig iron, is very much improved. Many furnaces are now in 

last that were standing idle last month. 

The manufactured iron trade is also exhibiting signs of revival. 
These are not as yet manifested in orders of any importance, but 
manufacturers generally are more fully employed than they have 
recently been, and there is a feeling among them that trade is 
likely to improve. essrs. Dorman, Long, and Co., of the West 
Marsh Ironworks, have rented from Mr. Bernhard Samuelson, 
M.P., of the firm of Messrs. B. Samuelson and Co., the Britannia 
Ironworks, which, with the exception of a short period when they 
were leased by the Skerne Iron Company, have been standing idle 
for nearly three years. Messrs. Dorman, Long, and Co. are 
epo to be extremely busy with orders in hand, and in all 
probability they will start the forge at the Britannia Ironworks 
at once. The ironworkers now appear to working s ily 
under the recent awards of Mr. David Dale. 

The claim for anfadvance of wages made by the Cleveland 
miners came before the Mineowners’ Association last week. 
After a full consideration the mine owners arrived at the follow- 
ing resolution :—‘‘ The Cleveland Mineowners’ Association regard 
the advance in the price of pig iron as too recent in its origin 
and too uncertain in its prospects of continuance, to justify their 
making an immediate advance in the wages of Cleveland miners ; 
but recognising and repeating their former assurance that an 
established improvement should carry with it some restoration of 
the reductions that were made, they will be prepared to reconsider 
the whole question before the close of the year, by which time 
the course of trade will have become more clear. Meanwhile 
the owners are prepared, if it be desired by the Miners’ Associa- 
tion, to entertain the question of establishing a self-adjusting 
sliding scale.” Meetings of the miners have been held in various 
parts of the district, at some of which an appearance of 
acquiescence in the proposal of the employers was manifested, 
but at others strong expressions of dissent. At one mine, the 
Boosbeck Mine, upon the announcement of the owners’ resolu- 
tion, the men struck work. They were only out on strike, how- 
ever, one day, when they returned. Within a few days it will be 
known how the miners as a body intend to act. A strike at this 
time would be most unfortunate, because while blast furnace 
owners who are also mine owners have a very fair amount of 
ironstone in stock, there are others who are entirely dependent 
upon daily supplies. 

I am glad to be able to report that the engineering trades are 
beginning to exhibit some symptoms of improvement. Messrs. 
Head, Wrightson, and Co. have received within the last few days 
an order from the Indian Government for the construction of 
2000 tons of bridge work in spans of 100ft. and 150ft. each. It 
is believed that these spans are intended for use in the approaches 
to the Khyber Pass. 

The operative shipbuilders on Tees-side and at Hartlepool 
struck work on Saturday against the proposed reduction in their 
wages. This strike, however, does not seriously affect the dis- 
trict, so far as the non-employment of workmen is concerred, 

ause for some time the yards had been extremely slack. At 
Messrs. Richardson and Co.’s and Messrs. Pearce and Co.’s yards 
at Stockton there is not a single ship in the slips. Messrs. R. 
Dixon and Co., of Middlesbrough, are employing a few frame 
men who are working under an old contract made with their 
employers. If a settlement, however, could be effected without 
delay, there is reason to believe that the master shipbuilders 
would be able to secure some good orders for ships which are in the 
market. Messrs. Cragg ae Co. launched to-day an iron screw 
steamer built to the order of Messrs. Jervelund and Clephan, 





and intended to be-the first of a new line of steamers between the 
Tees and Denmark, to be called the Tees and Copenhagen Steam- 
ship Line. By the enterprise of Messrs. Jervelund and Clephan 

Danish cattle, which have hitherto been brought to the ‘I'yne and 
conveyed by rail to Cleveland, will be landed direct in that dis- 
_ There appears to be a very excellent prospect for this 
trade. 

The coal and coke trades are partaking of the improvement 
which has occurred in the pig iron trade. There is a brisk 
demand for coking coal, and coke itself is selling at fully 1s. per 
ton advance. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE sh reaction which has taken place in the warrant 
market is only what was to have been expected considering the 
extraordinary amount of speculation which has existed during 
the past few weeks. The rapid advance in prices induced a great 
many outsiders who know little or nothing of the actual nature 
of the trade to purchase warrants, and the extent to which men 
better acquainted with the business have been realising their 
holdings threw a very —_ quantity of warrants on the 
market, and so led to the drop which took place in prices. 
Since the quotations declined outsiders have been very shy in 
operating, and numerous small holders of warrants have been 
paying heavy interest to carry over their holdings. The fluctua- 
tions in the values of warrants are due almost entirely to specu- 
lative business, for the legitimate demands of the trade have been 
greater during the past week than at any time since the present 
activity began. The shipments of pig iron to foreign countries, 
indeed, are the largest on record in any one week for at oat a couple 
of years, amounting to 20,544 tons as compared with 10,362 in 
the corresponding week of 1878. The exports of pigs to date 
show the extensive increase of 108,322 tons over those of the 
corresponding period of last year. The continued demand has 
induced the ironmasters to put a number of the furnaces which 
they damped down some time ago again into blast, and there are 
now eighty-four in operation as compared with ninety-three at the 
same date last year. The American trade continues exceedingly 
good, and among men of long experience in the trade there is a 
conviction that the requirements of our American cousins will 
not be satisfied for a considerable time. In the course of last 
week 8505 tons of pigs were added to the stock in Messrs. Connal 
and Co.’s stores, which now amounts to 328,259 tons. 

The warrant market has been again excited and irregular 
during the greater part of the week, and many small holders 
have exhibited great anxiety to sell, the result being a fall in 
prices. Business was done on Friday forenoon at from 57s. 3d. 
to 59s. 3d. cash, and 58s. to 59s. 9d. one month, the afternoon’s 
quotations being 59s. 9d. to 60s. 3d. and back to 60s. cash. On 
Monday forenoon business was done at from 63s, to 61s. 104d. 
cash, the afternoon’s transactions being at 62s. 6d. cash, and 63s. 
to 62s. 9d. fourteen days. The market was very flat on Tuesday, 
with business at 62s. down to 59s. 9d. cash. On Wednesday the 
market opened flat at 58s. 6d. fourteen days to 58s. 3d. cash, 
improving somewhat, and again receding to 58s. 3d. To-day 
(Thursday) business commenced at 57s. fourteen days, and rallied 
to 57s. 9d., but returned to 57s. cash. 

The quotations of makers’ iron are of course influenced to 
some extent by the fluctuations in the warrant market, but they 
are at the same time very well sustained on account of the heavy 
business being done in the foreign department of the trade. The 
following quotations show, particularly on No.1, adecline of about 
2s. 6d. per ton as compared with the figures in last report :— 
G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 62s. 6d.; 
No. 3, 60s.; Gartsherrie, No. 1, 70s.; No. 3, 62s. 6d.; Coltness, 
No. 1, 75s.; No. 3, 62s. 6d.; Summerlee, No. 1, 70s.; No. 3, 60s.; 
Langloan, No. 1, 70s.; No. 3, 62s. 6d.; Carnbroe, No. 1, 70s.; 
No. 3, 62s. 6d.; Monkland, No. 1, 62s. 6d.; No. 3, 60s.; Clyde, 
No. 1, 65s.; No. 3, 60s.; Govan, at Broomielaw, No. 1, 62s. 6d.; 
No. 3, 60s.; Calder, at Port Dundas, No. 1, 70s.; No. 3, 
62s. 6d.; Glengarnock, at Ardrossan, No. 1, 73s. 6d.; No. 3, 
62s. 6d.; Eglinton, No. 1, 65s.; No. 3, 59s.; Dalmellington, 
No. 1, 65s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 67s. 6d.; No. 3, 60s.; Shotts, at Leith, 
No. 1, 70s.; No. 3, 62s. 6d. 

Since the beginning of the year the ironmasters have had 
the advantage of a reduction of 15 per cent. in the rates charged 
for the carriage of all iron-making material over the railway 
systems of the Caledonian and North British companies. This 
concession was made by the companies in consequence of repre- 
sentations bearing upon the depressed state of fade, Now, how- 
ever, that the iron trade is in a brisk condition, the companies 
have reconsidered the matter, and intimated that from the 
1st November next the old charges will be reverted to. It is 
stated that during the ten months which will expire on the 
31st Uctober, the deduction made by the two railway companies 
mentioned will have amounted in all to about £25,000, 

There is considerable activity in the manufactured iron trade, 
and makers are cautious as to their quotations, although it is 
understood that the advance of 10s., mentioned last week as 
having been obtained on bar iron, nail rods, and certain other 
materials, is fully maintained. Last week’s shipments of iron 
manufactures from the Clyde included seven locomotives and 
tenders valued at £14,050, and railway wagon frames valued at 
£7195 for Bombay ; £2550 worth of railway sleepers, and a ferry 
steamer valued at £5100 for Calcutta; £5000 worth of machinery, 
of which £3461 went to Calcutta; £2700 castings, of which £1593 
went to Calcutta; £6300 miscellaneous articles, of which £2736 
went to Calcutta, and £1415 to Canada; £1680 worth of old rails 
to New York; £5801 worth of sewing machines, of which £2005 
went to Spain, £1670 to France, £471 to Belgium, £660 to 
Trieste, and £265 to India. 

The coal trade continues in a very unsatisfactory state. Tothe 
domestic consumers, the price of coals has been raised three times 
during the past few weeks, and a large quantity of coals has been 
disposed of at advanced rates. The much smaller increase made, 
however, on the prices of steam and shipping coals, has not pro- 
duced anything like the same results. The shipments are very 
restricted in extent, owing to the rates being Maher than at some 
other ports. Last week’s exports from Glasgow harbour only 
amounted to 5833 tons, which did not much exceed a half of the 
shipments dispatched during the months of July and August when 
trade is usually dull. In the eastern mining counties the inquiry 
for shipping coals is not quite so brisk as it was a few weeks ago, 
and it is held that the upward movement in prices there also has 
contributed to this effect. 

The coalmasters are having considerable trouble with the 
miners. The two advances of 6d. per day obtained by the men 
have not satisfied them, and they are now agitating for a third 
advance, which, indeed, they have in some cases already received. 
In one or two instances where the advance has been refused, 
notably at the pits of the Clyde Coal Company, in the Hamilton 
district, the men have “lifted their graith,” and come out on 
strike, and the company have warned them that steps will be 
taken to eject them from their dwelling-houses. Strikes have 
also taken place at a number of other pits. e miners are doing 
their utmost to restrict the output of coals, and it is feared that 
their conduct may present a serious interruption to the prosperity 
of the trade. 

It is gratifying to be able to state that orders continue to be 
received by the Clyde shipbuilding firms in much greater numbers 
than could possibly have been anticipated. A comparatively 
active winter may now be confidently expected in this important 
department of industry, and the other branches of trade which 





depend upon it will, of course, share in its welfare. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Two instances of absurdity occurred last week in connectj 
with coal working in Me which deserve publicity in aad 
be condemned. At the Cyfarthfa Castle pit a man was injured 
one day last week, and, in accordance with the usual custom the 
whole of the colliers came out of work. The result of this was, firs 
a loss to Mr, Crawshay, as he could not send off the quantity it, 
coal ordered, and in a few days a loss to the men, as the trucks 
could not be returned in time. The other case was a strike at 
New Rhos Colliery, Gelligaer, the contention being one-eighth of a 
penny per ton! It is expected that the dispute will be settled 
this week. 

The demand for coal is well sustained, and at no time for the 
last three years have prices been nearer an advance. ‘They are 
very stiff a arg and the demand is quite as much as can be 
supplied. hat will be the result when the ironworkers come 
out of the pits is uncertain. My own idea is that hands will be 
short, as in one instance all the mill hands of Cyfarthfa are now 
employed in some capacity or other in the collieries, 

xports are well maintained, and Cardiff as usual sent off 


nearly 100,000 tons. To France the demand has not been quite 
so good as usual, but this has been more than compensated for 
by other countries. The Cape is a large buyer of Ocean coal— 


Rhondda. 30,000 tons went to the Mediterranean alone last 
week from Cardiff, and the total was over 90,000 tons. The whole 
total from Welsh ports last week exceeded 120,000 tons. 

Newport perhaps showed re rata more activity than any other 
port last week. pwards of 17,000 tons of coal were despatched, 
2750 tons of iron rails went to America chiefly ; 694 loads of 
pitwood came to hand, and 10,000 ions of iron ore. 

Professor Tyndall, Professor Abel, and others have accom- 
panied the Royal Commission in their mining explorations, and 
it is expected that the results of the inquiry now being conducted 
will be of great importance in a scientific point of view as well ag 
most useful in the saving of life. An interesting feature shown 
to the commission at Merthyr Vale was a scientific appliance for 
testing safety lamps, the rejected being shown in a very expe- 
ditious manner. 

Large consignments of coke and patent fuel have been made of 
late, the former at a small advance. It is fully expected that 
coke will go rapidly up, as buyers are putting in for long con- 
tracts of best brands, 

Tage continues improving, prices are well maintained, and 
the difficulty amongst buyers is em to place an order. I shall 
expect that prices will continue to advance. The Morlais 'Tin- 
plate Works in the neighbourhood of Swansea were sold by 
auction this week, after a lively competition, for £8250. The 
“—— was Mr. Williams, Worcester Works, Morriston, Swanser, 

The Merthyr Tramway Company is about to be floated, length 
of line two and a-half miles at present, capital £3000 in shares 
£10 each. A good counter scheme is before the public utilising 
the Dowlais tramway, but the Dowlais Company are said to be 
averse to giving up their claim. 

Dowlais sent last week 1500 tons of rails to Point Levi, 408 
tons to Santos, and 200 tons of bars to Syra. Rhymney sent 950 
tons of rails to New York. 

Preparations are going on at Cyfarthfa for starting mill and 
puddling furnaces. The start wilh be effected on Monday, the 
27th of this month. There will be no difficulty about men, a 
sufficient number having been engaged. One who was fifty years 
at Cyfarthfa, and is still a hale man in employment at Dowlais, 
has given notice to return to his old employment. Amongst the 
number presenting themselves have been many of the hands from 
Booker’s Works, so it will be advisable that r_ Bon in treaty come 
to an arrangement soon, as it will be a question of a dearth of 
ironworkers. It is understood that several leading men are in 
treaty for Pentyrch. 

A rumour has been circulated by a Birmingham paper that 
capitalists in the North are trying to form a company with the 
object of floating N antyglo and Blaina. I cannot vouch for this; 
= = is known here is that the waste iron, machinery, &c., are 

or sale, 

An important meeting of the house colliers is announced for 
the end of this month. 

The fireman at Tynewydd was killed by an explosion on 
Tuesday. 

** Double turn ” has commenced at some of the collieries in the 
Forest of Dean, and the prospects of trade generally there are 
ooking up. 

As my parcel closes I hear of a gratifying piece of news to tin- 
plate workers. It is announced that, unsolicited, the masters 
will shortly give an advance in wages of 74 per cent. LIonly hope 
it is true ; it comes to me from good authority. 








Tue work of the embankment being constructed in Morecambe 
Bay for reclaiming an immense acreage of land is progressin 
rapidly seawards. The top end is over a mile from the shore, an 
is now being carried on hard clay. The progress made is about 
130 yards in a fortnight. The embankment has to go about three- 
quarters of a mile further before turning eastward to Carnforth 
and westwards to Silverdale, 


Mouier’s “ AupHa” GASMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure oe of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—{Apvr.] 
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IRON RAILWAY SLEEPERS. 


No. IIL 
B, Single-headed Rails with Double Longitudinal 
Slapers—The types included in this class are called by 


inger von Waldegg tri-partite longitudinal sleepers. 
gag Bh first a which consists only of a 
and web, the latter serving merely as a means of attach- 
ment to the sleeper. This is itself formed of two pieces 
laid side by side, and united together ig tered attach- 
ments between themselves and to the rail. Designs 
type have clear], age | from an aetonunes of the fact 
that the head of the rail is the only part of permanent 
way subject to constant wear and tear, and thus necessi- 
tating renewal at regular intervals. Hence the obvious 
advantage of isolating this part, so that the piece to be 
renewed may beassmallas possible, and may not, asin other 
systems, include a heavy web and foot in addition to the 
rt worn down. The principle has much in its favour 
and has been tried under many different forms ; none of 
these, however, have achieved extensive and permanent 
success, and our description of them will therefore be a 
brief one. ee : 
Scheffler’s system, shown in Fig. 15, has been in use on 
the Brunswick railways since 1864. The side sleepers 
are in the form of large angle irons, about 53in. (hori- 
zontal) by 63in. (vertical) x ?in. The vertical table has 
a narrow flange along the top edge to keep this edge 
quite straight and fair in rolling, and to give a better 
support to the rail. This latter has a rather thick and 
deep web which lies between the angle irons, and is 
fistened to them by bolts A with long tapering heads, 
which, when screwed up, tend to draw the rail firmly 
down upon the top edges of the angle irons, as well as to 
bind the whole together. The rail and sleepers break 
joint, and the joints of the latter are strengthened by a 


FIC.I5. 





of this | H 





in the end of each rail to Doreen al longitudinal motion. 
It also forms one of the fastenings for the cross ties, 
which are com of 4in. x 4in. angle irons forged up 
square at the ends. The other fastening is a small cup- 
headed bolt E. Stay bolts B with hollow distance 
ieces are introduced at intervals to keep the exact 
Sintenes between the angle irons, At oint the 
angle irons are supported by a flat joint plate C, fastened 
to them by § bolts. This system was tried in 1868 on a 
length of line between Kreienzen and 
olzminden, having steep gradients and sharp curves, 
and is said to form an excellent road in all respects. Its 
cost, however, was very heavy, being about 35s. per yard 
forward, exclusive of laying and ting. % 
A curious attempt been made on the Austrian 
railways at Graz to construct a pomanens, way out of 
old Vignoles rails. Two of these laid on their sides, and 
with their feet towards each other, form the longitud 
sleeper. The web of the rail, which is single-headed, 
lies between these two feet, and is bolted to them. The 
cross ties are formed of similar old rails, laid upside 
down, and having their feet at the ends bolted to the 
web of the rail forming the sleeper. In spite of the use of 
old rails at about 4s. 6d. per cwt., the cost of the small 
length laid down appears to have been 22s. per yard 
forward. : 
Somewhat different from any of the above is the 
Atzinger system, designed by an engineer of the Imperial 
Franz Josef Railway of Austria, and shown in Fig. 17. 
This is more like a reproduction of Addis’s permanent 
way proposed some years back for Indian railways, which 
consisted of three segmental rolled bars laid together so as 
to form a triangular section, and rivetted at the lower 
angles, whilst the two upper edges held the web of the rail 
between them. In Atzinger’s system there are also three 
bars all of the same section, but the third bar forms a 


considerable 














plate Tl 
ties, which are spaced 5ft. 9in. apart, consist in some 
cases of I irons passing under the side sleepers c, and 
rivetted to them, but in general are of channel iron, 
turned over and forged up square at the ends, so as to 
butt inst the vertical table of the angle irons, to 
which they are attached by four bolts. In this form the 
whole system weighs 356 1b. per yard, of which the rail 
weighs 37$lb. It is clear that this weight and the 
pen § of manufacture make the system a costly one ; 
it would scarcely be — to supply these materials 
even now at much under 10s. per ewt. all round, which 
would give over 30s. per yard forward, without allowing 
for laying and ballasting ; and as a matter of fact the 
2 of the system appears to have been higher than the 
above. 

The system of Késtlin and Battig, tried on the Wur- 
temberg railways, is similar tu the above, but the side 
sleepers are obtuse angled, and have the vertical table 
much narrower than the horizontal. The obtuse angle 
lets the water off more easily, and at the same time gives 
a firmer hold of the ballast. The cross ties are T irons, 
which have to be bent into a saddle shape at each end, to 
fit under the sloping tables of the sleepers. This system 
is not less costly than Scheffler’s, and some difficulty has 
been found from the tendency of the angle irons to 
spread. A verysimilarsystem wastriedin 1866 on the State 
railways of Hanover, but with a deeper vertical table to 
the sleeper angle irons. To this were bolted the cross 
ties, which were flat bars set edgeways and turned round 
at each end. Some trouble was experienced from the 
expansion of these in hot weather, and the rails were 

found to be very liable to fracture. 

In the above systems the angle irons have external 
flanges at top on which the sides of the rail head rest, 
and the rail web has plain vertical sides, and simply 
fits in between the angle irons. In Daelen’s system 
(Fig. 16) the flange of the angle irons is placed on the 
inside, and the rail web is widened out below so as to 
form a small foot, which catches under the an 
thus secures the rail without the use of bolts. A cotter 
bolt A passes through the angle irons just below the 
rail, and when cottered up draws the angle irons together 
and grips the rail firmly. At the rail joint this bolt is 
placed rather higher up, so as to pass through a nick cut 


B, lying underneath and bolted to them. The cross 





cross tie instead of being the bottom of the longitudinal, 
and the section is not an arc of a circle, but a flat with 
the two edges bent inwards. The two bars forming the 
longitudinal sleeper are placed back to back, and their 
upper edges grip the web of the rail between them. 
This web is slightly recessed on each side to give less 
bearing surface, and to allow fur expansion. The two 
sleeper bars are not quite alike, there being a slight 
difference in the angle of inclination of the edge to the 
flat part, which gives the necessary cant to the rail with- 
out requiring any bending of the cross ties. These cross 
ties, of which there are three in each rail length of 
6'6 metres, one being under the rail joint, are so ar 
that no special punching is required. At intervals 
between these ties, small clips of flat bar iron turned u 
at the ends take hold of the outside edges of the longi- 
tudinals and are bolted to them, so as to complete the 
triangle and keep it exactly in place. The longitudinals, 
being sunk deep in the t, prevent any motion of the 
road, while the cross ties secure the accuracy of gauge ; 
the of a rail is simply effected by egeey | the 
bolts, and no fresh packing is necessary. The bolt holes 
in the rail web and in the feet of the longitudinals have 
sufficient play given them to allow for expansion and 
contraction. : . 
The cost of this system, for rails and sleepers “ae ay 
stated to be 36s. 10d.,or including laying and ballast, 
39s. 9d. respec- 
his, however, is based on a 


43s. 7d. per metre forward, say 33s. an 
tively per yard forward. T v 

price of about 15s. ug ewt. for steel rails, and 12s. 6d. per 
ewt. for sleepers, &c. How far these prices would be 
reduced at the present moment is not quite certain. 
The steel rails weigh about 33 lb. per yard, and of course 
their price would never fall so low as that of heavier 
sections. The longitudinals weigh about 401b. per yard 
each, and as the sectionis aneasy one toroll,should not cost 
above 6s. or 7s. per cwt. On the whole, it might be safe 
to assume that the materials could now be obtained at 
one-third less, or say 22s. per cwt. This agrees pretty 
closely with a comparison made by the inventor between 
the cost of his system and that of several others, including 
Hilf’s, in which the last named has a slight advantage in 
nee too te Me pg Re pes cae 4% Base laying, 
which is only 1s. 4d. per yard, appears wholly equate, 
if, as would appear, it includes putting together. The 





bringing of the holes in the rail web and those in the 
longitudinale exectiy fair with each otiiie, no 23 to insert 
the bolts, would often be a troublesome process, and so 
would the bedding of the rail-head down on the edges of 
the longitudinals, there being no arrangement of taper 
bolts to facilitate this, as in some other a, 
small clip bars would also give some trouble to make an 
pane ary re these — 7 we should be ——— 
consider the expense of the Atzinger system as pro y 
sre seme nad, but that it is nevertheless the most 
promising specimen of the “tri-partite longitudinal ” 
type which has come under our review. 








THE SEVERN BRIDGE. 
No. L 


THERE are few engineering works of magnitude which have 
not been preceded by a more or less considerable number of 
proposals and projects for effecting the object attained. The 
Severn Bridge and its connecting railway is no exception in 
this respect. Indeed the history of antecedent proposals for 
connecting South Wales with the Glouvestershire side of the 
Bristol Channel and of the river Severn, is perhaps larger than 
that which has characterised any other engineering work. 
Project after project has been brought forward, but the ad- 
vantages offered by them have not been sufficient either to 
gain the necessary support or to defeat the objectors. The 
irresistible change which modern invention has brought about 
in the dimensions of ocean-going ships has, however, made 
evident to all what previously seemed desirable to but the few 
who had the misfortune to be before their time. That which 
seemed to the merchants of Gloucester in 1845 to be the mere 


hobby of a promoter, became necessary in 1872 in order that 
Gloucester might retain its shippingtrade. Ships had grown 
in size so that they could not use the Gloucester and Berkeley 
ship canal, and even when the docks were made at the Sharp- 
ness end of the canal it was found that the superior ocean 
traders were not over desirous of taking to Gloucester 
as they were too likely to have to leave in ballast. Thus the 
necessity for direct connection between the South Wales coal 
and iron fields was forced upon the supporters of the trade of 
Gloucester. Hence the Severn Bridge and its railway which 
effect this connection have been e, and were opened for 
general traffic on Friday last. ; 

It is a somewhat curious coincidence that it is just a cen- 
pap hapa the first iron bridge was completed, and’ that this 
is over the Severn, rape the Coal brookdale Bridge at 
Ironbridge. This is, as is well known, acast iron bridge with 
semicircular ribs of 100ft. span. The names of its designer 
and constructor seem to be somewhat uncertain, for though all 

as to its construction in the Coalbrookdale works, it is 
variously attributed to Messrs. John Wilkinson and Abraham 
Darley (evidently a misprint for — ery to Abraham 
Darby by Fleeming Jenkins, to Mr. Richard Reynolds by 
Smiles, and to a Mr. Pritchard, of Shrewsbury, by a writer 
in the English Cyclopedia. This bridge was, whoever the 
designer may have been, a fine structure for its time, and was 
undoubtedly considered as bold and original an under- 
taking as the great structure just completed over the same 
river. 

Nearly seventy years ago the first attempt was made to 
cross the Severn, several pro having been brought before 
the public even before that time. This was a tunnel scheme, 
and it met with sufficient support to induce its promoters to 
form a company and commence work, but after the excava- 
tion had been carried well under the river the water broke in, 
and the men who were working in the tunnel at the time had 
a narrow — from drownin; 7 —— — showed that 

e damage done was irreparable, and the undertaking was 
then abandoned. The work was begun between Newnham 
Church and Bullo Pill. The shaft was covered in for some 
years after the work ceased, but traces of it have now nearly 
disappeared. In 1844 attention was directed to a proposal 
made Brag when laying out the then projected South 
Wales Railway. To make the-distance between London and 
South Wales as short as possible, Brunel proposed to cross the 
Severn near Awre, and to carry,the railway ina nearly straight 
line across the Severn vale to the entrance of the Stroud 
valley, ae which the main line to London was then nearly 
completed. The notice of application to Parliament in the 
ensuing session for a Bill authorising the construction of the 
South Wales Railway was published in November, 1844. The 
plans gave another illustration of Brunel’s love of the 
stupendous. The passage of the river was to be accomplished 
by cutting a canal from the points of the great horseshoe of 
the riverat Hock Crib and Framilode Passage, with a capacious 
lock at each extremity. Over this canal the railway was to 
be carried by a —. bridge, and there was to be another 
swing bridge across the Gloucester and Berkeley Canal, close 
° the — — the Stroudwater Canal. On .n horse- 

oe peninsula a divergence was to take place, one line pass- 
ing over the river moctnal towards Hereford, and the main 
line turning to the south and crossing the river opposite te 
Awre. These crossings were to be made by bridges, one 780 
yards and the other 800 yards in length. The bridges across 
the river were to be of timber, the distance between the piers 
57ft., the clear a height above high-water 22ft., and 
above low-water 42ft. The swing bridge was for the conveni- 
ence of the river traffic, which was then very extensive. If 
this scheme had been carried out Gloucester would have been 
shut out from the main line between London and South Wales, 
and navigation on the river would have been considerably im- 

ed. It was, therefore, very strongly opposed and defeated 
y the Gloucester people. 

The main line from London to Gloucester was, however, 
opened on May 12th, 1845, and the advantages of making the 
South Wales line a continuation of that from Gloucester 
were strongly urged during the proceedings. The compsny 
persevered in a scheme for one Fridge 200 yards further up 
the river, the canal project being omitted. The bridge was 
to be formed of wood, 54ft. above high water mark, arches of 
100ft. span, and with a total length of 858 yards. The company 
also deposited plans for an alternative line, which included a 
tunnel under the river, in case permission to erect the bridge 
should be refused. The tunnel was to be at Hock Crib, and 
from its commencement in the parish of Fretherne to its ter- 
mination in that of Awre was to have a length of a mile and 
a-half. The company abandoned the proposal for a bridge 
and persisted in their application for a tunnel. But the House 
of Commons committee considered the evidence given before 
them in favour of the tunnel was insufficient to warrant them 
in approving of it, and the part of the Bill referring to cross- 
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ing the river was struck out. A eee st the etors 
of the company was then held, and the Bill was altered so as 
to make the South Wales line a continuation of the line then 
projected into the Forest of Dean. This Bill received parlia- 
mentary sanction, the line was made in accordance with it; and 
on Sept, 19th, 1851, the South Wales Railway to Chepstow was 
opened. In 1845 a notice was published of application to 
Parliament for authority to erect a high-level bridge across 
the Severn at Aust. This bridge was designed by Mr. Thomas 
Fulljames, C.E., of Gloucester, and was to have an elevation 
of about 150ft. above high water. A part of the structure 
was to be of stone, but the two centre arches were to be sus- 
pended, and it was to be of sufficient width to offer a double 
passage—one for railway carriages, and the other for passen- 
gers. The scheme, however, was dropped. After the ing 
of the Bill for-making the South Wales line down to oom 
1865 several schemes were brought forward for crossing the 
river for railway and other pu at various points between 
Portskewet and Newnham, but all of them were either 
dropped or failed to get parliamentary sanction. In 1865 
several new local railways were proposed, and with these 
schemes wereno less than four for crossing the river Severn. One 
was a tunnel to connect the Bristol rae South Wales railways 
below Chepstow ; another was a high-level bridge near Chep- 
stow, designed by Mr. Fowler; and the two others were lines 
crossing the river by bridges near Newnham, to connect the 
South Wales line with the existing Great Western and Mid- 
land lines at Stonehouse. The tunnel project, known as the 
South Wales Junction scheme, included a tunnel four miles in 
length, with two shafts in the river. The shafts were con- 
sidered a great objection, and the engineer—Mr. Richard- 
son, of Bristol—afterwards agreed to put the shafts on either 
side of the river. The high-level bridge was a part of the 
proposed South Wales and Great Western Direct Railway, 
running from Chepstow to Wotton Bassett. The river was to 
be crossed at Oldbury Sand ; the bridge was to be 4131 yards 
long, with about eighty arches. The main channel of the 
river was to be crossed by three arches, one 600ft. in length, 
and the other two 265ft., and were to be 95ft. above high 
water. Besides these, there were to be thirty arches of 150ft. 
span and 50ft. high, twenty-six of 120ft. span and 16ft. high, 
and twenty-seven of 90ft. span and I4ft. high. The Mon- 
mouth, Forest of Dean, and Standish Junction scheme was 
practically Brunel’s old scheme revived for crossing the Severn 
at Hock Crib by a bridge 693ft. long and 10ft. above 
high water, with an opening for vessels to pass through. The 
Severn Junction scheme was for a railway from Stonehouse to 
Newnham, and included a bridge across the river just below 
Newnham. The bridge was to be 2000ft. long, and consist of 
eighteen arches, twelve of them 50ft. above high water, 
and six of them 68ft. above. The publication of the parlia- 
mentary notices of the schemes in November, 1864, was the 
signal for an organised opposition on the part of local traders. 
Fowler's high-level bridge was regarded with the greatest 
amount of disfavour, because of the impediment it would be 
to navigation in the lower part of the river, owing to its height 
not being sufficient to allow vessels to pass, and to the number 
of piers, favouring the accumulation of sand. The other bridge 
schemes were also opposed because of the hindrances they 
would beto the navigation of thesmallercraft—hindrances which 
the shifting nature of the sands prevented being obviated to 
any practicable extent. The tunnel scheme was approved of 
by the Bristol merchants, and it was not opposed by Glouces- 
ter. The tunnel and high-level bridge schemes received the 
Royal assent. 

In November, 1865, parliamentary notice was given of two 
other schemes for crossing the river near Gatcombe, the adoption 
of either which, it was urged, would give the railway advantages 
sought by Mr. Fowler’s scheme, without interfering with the 
navigation of the river to the entrance to the Gloucester and 
Berkeley Canal. Both schemes proposed to connect the 
South Wales line at Lydney with the Great Western line at 
Stonehouse and the Midland line at Frocester. The Midland 
and South Wales Junction Bill proposed to cross the river 
from Lite’s Point to above Gatcombe, and the Midland and 
Great Western Junction Bill proposed to cross from near 
Sharpness to Well House, below Gatcombe. In January, 
1866, the two schemes were referred to the engineers of the 
Midland, Great Western, and South Wales Railway Com- 
panies, and ultimately both were abandoned. In November 
of the same year the promoters of Fowler’s high level bridge 
applied for extension of time, at the same time a scheme was 
projected by Messrs. Liddell and Ward for a line to unite the 
railways on both sides of the Severn, crossing the river at 
Sharpness by a bridge which might also be used by foot 
Pp gers. This sch had ultimately to be withdrawn; 
and Fowler's high level scheme, the Severn Junction and tunnel 
scheme, after being long before the public were abandoned. 
With the abandonment of these schemes the question of 
bridging the Severn remained in abeyance until 1870, when 
two more projects were brought forward. One was a tunnel 
crossing the river at Portskewet, the object of which was to 
connect the railways running through the Welsh coal-field 
with the existing railway system on the other side of the 
Severn ; the other was a bridge—for ordinary as well as rail- 
way traffic—at Gatcombe, with broad and narrow gauge lines 
connecting the Severn and Wye and South Wales railways 
with the Midland and Great Western, and a short line to the 
then proposed new docks at Sharpness. The latter scheme, 
known as the Severn Junction scheme, was designed by 
Messrs. Keeling and Owen, the engineers of the Severn Bridge, 
and was supported by the commercial interests of Gloucester, 
because of the impetus it would give totrade. The House of 
Commons Committee before whom the scheme came were also 
highly favourable to it, but it collapsed in consequence of no 
satisfactory financial evidence being forthcoming. The Severn 
tunnel scheme was abandoned ; and so another year passed 
without any successful attempt to bridge the river. 

Towards the end of 1871 no less than six schemes, all of 
which included a river passage, came before the public. These 
were the South Midland Railway; the Western Junction 
Railway ; the Severn Bridge Railway (Sharpness) ; the Severn 
Bridge Railway (Beachley) ; the Severn Tunnel Railway ; and 
the Severn Bridge Railway (Portskewet). We extract from 
the Gloucester Journal of December 2, 1871, the following 
description of the schemes :— 

The South Midland Railway.—‘‘ This line is oe to 
be run from Lydney across the Severn vid Berkeley Road, 
Wotton-under-Edge, and Oldbury-on-the-Hill to Malmesbury. 
Here it receives a proposed line from Nailsworth in continua- 
tion of the Stonehouse and Nailsworth Railway. From 
Malmesbury it vid Wotton Bassett, where it has a 
junction with the Great Western Line, to Hungerford. Here 
the line divides, one branch passing to Andover, and there 
joins the London and South-Western ; the other to the same 
company’s line at Basingstoke. The total length of the 
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longs, The branch lines and junctions make up a further 
mileage of 39 miles and 4 furlongs—altogether 113 miles and 
1 furlong, There are sixteen tunnels contemplated, fourteen 
of which are on the through line; these make an aggregate 
length of 8 miles and 985 yards. The tunnels vary from 
3000 and 2953 yards to 180 and 231 yards in length. The 
gradient from Lydney up to the river is 1 in 180, with a 
tunnel 954 yards long. The bridge over the river is to be 
1351 yards in length, carried over 33 spans, two being of 300ft. 
each and 7O0ft. high, 29 of LOOft. and 2 of G5ft. 

Western Junction Railway.—‘‘ This scheme consists of a 
bridge over the Severn above Sharpness, with lines running 
from the western end of the bridge, the one to Lydney and the 
other to the Forest of Dean Central Railway. At the eastern 
end of the bridge the line unites itself with the pro Mid- 
land branch to Holly Hazle Docks. In connection with the 
scheme is a road bridge, connecting the turnpike roads on 
either side. The line from Lydney rises by a gradient of 1 in 
100, thus dispensing with any tunnel before reaching the 
river, but at the cost of passing overa summit 29ft. higher 
than Mr. Keeling’s scheme, and 3oit. higher than the South 
Midland. The line is carried over the Severn ly on an 
open viaduct and partly on an embankment, The viaduct is 
880 yards long, and the embankment 286. There are two 
spans of 300ft. each, with 70ft. headway, and 16 spans of 
100ft. each, with headways varying from 73 to 58. The 
descending gradient to the docks is 1in 100. The total length 
of the line and branches is 64 miles. The road is proposed to 
be placed over the railway across the bridge.” 

he Severn Bridge Railway (Sharpness).—This, the adopted 
scheme, is on the western side of the Severn, identical as to 
route with the South Midland, and with so much of the 
Western Junction scheme as passes in the direction of Lydney. 
This will be fully described further on. 

The Severn Bridge Railway (Beachley).—‘‘This line com- 
mences by a junction with the South Wales Railway at a 

int a chain east of Chepstow Bridge, and thence passing to 

hley Point, crossing the river by a viaduct 1780 yards in 
length, carried on twenty-two spans of the following dimen- 
sions: two of 800ft. each, with a headway 95ft.; one of 
250ft. ; six of 160ft. each ; and thirteen of 150ft. each, the 
headway varying in these lesser spans from 95ft. to 75ft. The 
viaduct joins the Gloucestershire shore at Aust Cliff, which 
the line enters in a cutting of 23ft. A gradient of 1 in 100 
followed by two miles of level brings the line to its termina- 
tion by a junction with the Bristol and South Wales Union 
Railway, about 3 of a mile east of Pilning Station. The 
worst gradient on the line against a load from Wales is 1 in 
150. The total length is seven miles two furlongs. At Aust 
Cliff a branch rans to the Midland line at Thornbury. The 
length of this branch is about five miles. There are two other 
spurs, or branches to junctions, with the South Wales Line 
and the authorised Wye Valley Railway.” 

The Severn Tunnel Railway.—‘‘This proposed line com- 
mences by a junction with the Bristol and South Wales 
Union Railway, about six furlongs east of Pilning Station, 
and thence descends by a gradient of 1 in 100 for about three 
miles, until the bed of the river beneath the Shoots is reached. 
Here two shafts about 500 yards apart are proposed to be 
placed in the waterway for the purposes of ventilation. The 
tunnel at this point will be 53ft. below the bed of the river. 
It then ascends to the Monmouthshire side by a gradient of 
1 in 100. The total length of the tunnel 1s 7040 yards, 
of which about 3000 yards are under the land and the remain- 
ing 4000 under water. The line terminates by a junction 
with the South Wales Railway, and is 7 miles in length.” 

Severn Bridge Railway (Portskewet.)—‘‘ This scheme com- 
mences with a junction with the South Wales Railway at a 
point about a mile west of Portskewet Station. Ascending 
by a gradient of 1 in 88, it reaches the river in about one mile. 
The gradient continues until the summit is reached, at a point 
over the Shoots. Here the line is carried by one span of 
700ft. across the deep water channel, and the headway pro- 
posed is 100ft. above high water spring tides. The line 
thence descends, by a gradient a 1 in 100, until the 
Gloucestershire shore is reached, and from thence to its 
junction with the Bristol and South Wales Union, about one 
mile from the New Passage Station. The viaduct over the 
river is 3920 yards in length; it is carried by one arch of 
700ft. span, two arches of 350ft. span, forty-two arches of 
150ft. span, and twenty-six arches of 100ft. span—altogether 
seventy-one arches, There is a further viaduct on each side of 
the river, in all 797 yards. The line is 4j miles long. 

The South Midland Railway scheme received a good deal 
of local support, but the Canal Company, the Gloucester 
Chamber of Commerce, and most of the private traders were 
strongly in favour of Messrs. Keeling and Owens’ scheme. 

This Bill passed both Houses of Parliament, and on the 
18th July received the Royal assent. The Severn Tunnel 
scheme, of the Great Western Railway Company, also 
received parliamentary sanction. 














THE YARDLEY SEWERAGE WORKS. 

THE sewerage works for the district of Yardley, which form 
the second section of the scheme of sewerage adopted by the 
Solihull Rural Sanitary Authority, were formally handed over to 
the Authority on their completion on the 8th inst. The scheme 
at present makes provision for the collection of the sewage from 
Sparkhill, Greet, ay Mills, Coventry-road, and Stechford ; but 
it is capable of very considerable extension if required, which w'ti 

robably be the case shortly. ‘The districts of Stoney-ianc, 

pringhill, Tyseley, and the village of Yardley can be brought 
into the main outfall at a very moderate cost. e system 
of sewers adopted is the separate and straight-line system, the 
pipes—which vary from 2lin. to 9in. in diameter—being in the 
aggregate between twelve and thirteen miles in length. Surface 
water, the water from roofs and the roads, is kept out of the 
sewers as much as possible by being allowed to flow as hitherto 
into the watercourses. As the flush water-closet system is 
adopted, all sewage thus derived is allowed to flow into the 
sewers to be dealt with at the sewerage works ; but no ashpits are 
suffered to be drained, and objectionable liquids of a chemical 
character, such as acids, flowing from some manufactories, 
are only taken by the sewers on such conditions, laid down by 
the Rural Sanitary Authority, as shall prevent the evil effects 
which might possibly accrue from their admission to the ordinary 
sewage. Atevery house connection the Authority insist upon the 
provision of a ventilating pipe ; ard where there is not a proper 
supply of water available for the flushing of the water-closets, the 
botembolder is required to perform that office every morning b 
throwing a bucket of water into the pipe. At present the wor: 
of making house connections is proceeding very rapidly. The 
sewers have manholes and ventilating chambers at every change 
of ient or lateral deviation ; and at each dead end of a sewer 
a flushing chamber is construted. By the exclusion of surface 
and other water not polluted by sewage the 21in, outfall sewer is 
capable of the removal of sewage from a population of nearly 
30,000. In consequence of the varying de of the sewers— 





through line from Lydney to Andover is 73 miles and 5 fur- 
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overcome in their construction. Cast iron flange pipes embed 
in concrete are used where railway. canal, or ot crossings oo 
had to be effected. At the outfall works at Cole Hall the sew, 
is received by gravitation into five tanks, having an sggregete 
area of 4320 superficial feet, and after being passed by upward 
straining through a filter medium of gravel Qin. in thickness 
which removes from it matter held in suspension, the clarifj 
sewage is passed, by means of an ingenious arrangement of pipes 
and valves, upon specially prepared beds some four or five acres 
in area. Here the process of intermittent filtration purifies the 
water from those objectionable substances held in solution, which 
are, when present, the fruitful germs of disease. The effluent 
water from these beds passes through ducts under control by 
valves to the river Cole, in what is declared to be a state of 
greater purity than that of the river itself. Upon the beds, 
which are let by the Authority for cultivating purposes, some fine 
specimens of roots and green crops are growing. The great 
difficulty met with in the majority of sewage outfall works is 
the disposal of the sewage-sludge—the ‘‘bane of the sewage 
engineer,” as it has been not untruthfully termed. This 
difficulty is here reduced to a minimum, for by a novel arrange- 
cast iron emptying pipes, controlled by proper sluice 








ment 0! 
valves, the whole of the deposited sl is removed by gravita- 
tion from the bottom of the straining tanks to the fallow land 


requiring it, where it is s ly deodorised. The system of 
straining tanks adopted is identical with that used by the same 
engineer for Solihull. The works have been designed by and 
carried out under the supervision of Mr E. Pritchard, C.E., 
Westminster. The cost of the work just handed over by him is 
between £17,000 and £18,000, exclusive of the purchase of land 
and payment for compensation. 

The present scheme is for the district of Yardley only; the 
section dealing with Acock’s Green has n in operation for 


some years. The total cost of all the works for the sewerage of 
Yardley parish will amount to a sum estimated at from £45,000 
to £50,000. This includes £18,000 for the purchase of over 100 


acres of land, and about £4000 or £5000 for compensations, 








TENDERS. 


DARENTH, KENT. 

ENGINEERING work at the Asylum for Imbeciles, including 

tanks, water mains and hydrants, hot water circulations, main 

steam and gas pipes, lifts, yo 4 and other fittings for the 

managers of the Metropolitan Asylum District, Messrs. A. and 

C, Harston, architects, 15, Leadenhall-street, October, 1879. 
£ ~ 


, & 
Stidder .. 10,710 0 0 
Bacon 10,100 0 0 
Benham os ‘ne 9,995 0 0 
Wontner Smith .. 8,970 0 0 
Pe 5. «x ws 8,964 0 0 
ON Serres 8,573 0 0 
Siebe and Gorman 8,500 0 0 
May a“ 7,000 0 0 
Clements 7,890 0 0 
Lowcock 7,800 0 0 
BOOMMES 25 ce os os 7,789 0 0 
Bunnett (accepted) .. 7,500 10 


DARENTH, KENT, 
Joinery fittings at the Asylum for Imbeciles for the mana ge1s 
of the Metropolitan Asylum District, Messrs. A. and C. Harston, 
architects, October, 1879. 


2 «a 4. 
Niblett .. 22 oo os os 141 0 0 
Gloucester Wagon Company 1284 5 3 
SQOOMEEE 12 ce ce ce ce 1253 0 0 
Aviss oe 1198 0 0 
Mackey .. 11200 0 0 
Gumbrell 1115 0 0 
Emery lll2 0 6 
Braid 1050 0 0 
Avard oo ee 990 0 0 
[/ ee eee 839 0 0 
Quinn (accepted) .. 700 0 0 








THE ELECTRIC LIGHT IN THE BRITISH 
MUSEUM. 


Ir is generally known that the authorities of the British 
Museum decided some time since to adopt the electric light in 
the reading-room, sufficient evidence of its suitability having 
been obtained by experiment with the Jablochkoff system. The 
Siemens system ef electric light has now been fitted up for light- 
ing this room, and atrial was made on Monday evening, witnessed 
by a large number of those interested. Eleven lights in all have 
been fitted up under the direction of Mr. Barrett, four being in 
the reading-room and seven elsewhere, inside and outside the 
building. The electricity is supplied by one Siemens dynamo- 
electric machine to each of the four lights in the centre of the 
reading-room, and the seven other lights are supplied by one 
Siemens alternating current machine, one small machine bein 

as an exciter. The ing-room lights are each o 
5000-candle power, those elsewhere being each of 400-candle j:ower, 
the circuit being about 1200 yards in length. 

The regulators in the reading-room are the invention of Messrs. 
Siemens and Halske, of Berlin, and are of very simple con- 
struction, so that they can be easily managed even by inexperi- 
en hands. As they are constructed to take carbons 19in. 
long, and as these are consumed at the rate of nearly 3in. per 
hour, the lights can be maintained for about six hours without 
the regulators being touched. For the alternate currents other 
regulators are employed, which are actuated by two solenoids on 
a differential principle, one solenoid forming part of the main 
circuit, and tending to separate the carbons, the other forming a 
shunt round the carbons, and tending to bring them together. 
The position of the carbons depends, therefore, not on the strength 
of the current, but on the relative amount of electricity — 
through each solenoid. By selecting suitable resistances for eac 








' coil, an arc of a given resistance will be maintained, inde- 


pendent from the strength of current, and obviating the necessity 
of regulation after the lamps have left the hands of the makers. 
These regulators are also so arranged that the extinction of one, 
say through want of carbon, does not affect the burning of the 
po Be lights in the same circuit. f : 

The dynamo-electric machines are driven by two semi-portable 
engines made by Messrs. Wallis and Steevens, of Basingstoke. 
Each has a cylinder of 9°75in. in diameter, and of 12in. stroke. 
The engines make about 125 revolutions per minute, with a pres- 
sure of steam of 75 lb, on the yer? inch. The firegrate area is 
six square feet, and the total heating surface 165 square feet. 
At present ordinary governors are fitted to the Fag eye but 
others calculated to secure more accurate uniformity in the engine 
speed are about to be fitted. The maintenance of a uniform 
— is essential to uniformity of intensity of light, but very 
often the unsteadiness observed in the electric lig t is 
due to want of homogeneity in the carbons, slight differences 
in the speed of the engine having really little effect. Unsteadi- 
ness was observable in the lamps on ries 3 evening, but that 
this was due to the carbons was evident from the flickering nature 
of the unsteadiness, and from the change in colour of the light, 
which ranged between that of an amethyst and a lemon to white. 
The illumination on Monday eve was, however, considered 


satisfactory. The effect of the flickering was not seriously 
aellemieler those reading at the tables, but the re of colour 
was very ap though the lamps are suspended a consider- 


able height in the dome, which is 106ft, in height, and 140ft. in 


ameter, 
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THE SOCIETY OF ENGINEERS. 

Ar the last monthly meeting of this society, held at 7, West: 
minster-chambers, Oct. 6th, 1879, Mr. Robert Paulson Spice, 
President, in the chair, the following paper ‘On the Strength 
of Wrought Iron Railway Axles ” was read by Mr. Thomas 


—_—_—— 


Andrews :— y) 

troducing the subject of wrought iron railway axles, the 
ae thinks it may not be uninteresting, first briefly to describe 
the Wortley Ironworks, near Sheffield, on the estate of the ht 
Hon. the Harl of Wharncliffe, as these works are about the oldest 
iron works in the United Kingdom, and at them some of the first 
railway axles were made at the commencement of the railway 
system, and have since continued to be largely manufactured wu 
to the present time, Itis interesting to observe that best charco 
iron was largely made at the Wortley Ironworks as far back as, 
and even earlier than the year 1660, and the works have been in 
continuous operation to the present time. They were enlarged 
and improved in the year 1713, and towards the end of the 
eighteenth century were worked by Mr. James Cockshutt, a civil 
engineer and F.R.S., who being then in partnership with Mr. 
Richard Crawshay, the great iron master of South Wales, intro- 
duced at the Wortle Ironworks the celebrated ‘‘ Cort’s” 
process of rolling puddled blooms with grooved rolls. Thus 
almost simultaneously with the new mill at Cyfarthfa, one of the 
first rolling mills of this description in the kingdom was put in 
operation at these works, : 

A letter from Mr. Cockshutt to Mr. Coningsby Cort—son of 
Henry Cort—dated, Wortley Ironworks, April 17th, 1812, entering 
into the merits of Henry Cort’s invention, forms an interesting 
historical record concerning this early and valuable development 
of the iron trade. ‘This letter will found reproduced in Dr. 
Percy’s “ Metallurgy of Iron and Steel,” page 634. 

Dr. Percy thus remarks :—‘‘ In an interesting letter of Mr. 
Cockshutt, partner of Mr. Richard Crawshay, the merit of the 
inventions, Poth of grooved rolls and puddling, is freely accorded 
to Cort. It is excessively damaging to the memory of Homfray, 
and is so important in its bearing on the question under con- 
sideration, that I present it in extenso.” The letter reads as 


ollows :— 
. ‘* Wortley Ironworks, April 17th, 1812. 

«Dear Sir,—I had heard, I believe, not less than two or three 
years before I felt it needful to pay any particular attention to the 
subject, of the t advantages and the t improvements ob- 
tained by your father’s practice of rolling iron, in preference to the 
long-continued and established method of forming bars by the use 
of forge hammers. But when Mr. Crawshay—then my er— 
determined that a trial should be made of your father’s method 
of making iron on the puddling system, I accompanied him to 
Fontley, when I first saw the practice of forming bars from 
blooms by the use of grooved rolls, and this, by a reference to m: 
remarks made at the time, and now before me, was in the mont 
of June, 1787, with which I was a pleased, and that opera- 
tion was also determined to be e a part of our trial at 
Cyfarthfa, Shortly after my return I began to prepare plans 
and drawings for a more powerful mill for that with 
such improvements as occ to me; and gly a mill 
was constructed on a plan which perhaps has not been much im- 
proved since that time, but, I believe, much imitated. 

“IT have always considered and believed that the merit of 
rolling bars from blooms was due to your father, as well as that 
of making iron by the puddling process, both of which Mr. 
Homfray, who kept an attentive eye over our p was glad, 
with my permission, to copy, not only in the construction of his 
furnaces after the patterns of those erected by your father’s work- 
men, by whom Mr. Homfray was first instructed when he took 
up the process, and who also borrowed the very patterns made 
use of by me in the construction of the mill Wo per I must 
add, if Mr. Crawshay had not been convin himself of your 
father’s just claims, he would not have consented to pay 10s, per 
ton for patent right. 

(Signed) ** James CocKsHUTT,.” 


There are several carved stones on the walls of the old forge, 
giving the dates of various alterations and improvements, one of 
the most interesting being a well executed carving of a forge 
hammer put down in the year 1713 ; ‘copy of this carving is here 
given— 
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Carvinc oF A HAMMER EreEcTeD aT WortTLey IRONWORKS, A.D. 1713. 
SCULPTURED ON THE Force WALL. 


David Burkinshaw, a millwright, who was apprenticed as a boy 
to Mr. James Cockshutt at Wortley Ironworks, and worked 
above sixty years at these works, dying October 30th, 1868, at the 
age of seventy-two years, vomeniene’ as a boy seeing 
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grooved rolling mill put down at the tilt mill, Wortley Iron- | stre 
works, for rolling iron into rods, instead of the old method of 
tilting them under the hammer. This mill was about the first, if 


not the first, of its kind in this part of Yorkshire, erected to 


carry out practically Mr, Henry Cort’s invention of grooved rolls, 


e first | th 





to the value of which invention Mr. Cockshutt speaks most 
highly in the letter just before spoken of. This old mill was put 
down without housings on what was then called the ‘box and 
ea apen,” ant as used for rolling charcoal iron bars from 
fin. — own to gin. diameter for wire-drawi A 
large sheet mill on this ancient principle is still to be seen at the 
works, This rolling mill is driven by two water-wheels of about 
18-horse power each, running reverse ways, without toothed gear 
of any kind, one driving the top roll, the other the bottom one. 
The water-wheel is also weighted by a very heavy stone rim, 
bolted together in segments, so that the wheels act as fly-wheels. 
When digging out some foundations during 1868 to about 6ft. 
to 8ft. below the present level of the ground, there were found 
amongst a quantity of old black oak beams three ancient cannon- 
balls, measuring respectively 5jin. in diameter, and weighing 
16 lb. 15 0z.; 2fin. in diameter, and weighing 2 1b. 90z.; 24in. in 





gon practical methods of examining and 
e ae 
iron or steel by some ra 


@ space of 30ft., the axle resting u 
aj 


signs of fracture. 


blows from a weight of 
the axle, which 
8 


smaller size endures more tensile strain than the same quality of 


iron - finished to a larger size, as shown by the following experi- 
men 


The author will next offer a few remarks upon some of the 

i testing railway axles. 

are amet the tests required for best best axles of 
way companies :— 

“The axles are to be tested by a weight of 1 ton falling through 

e solid iron bearings 4it. 

receive at least two blows without showing any 


“The axles are to be capable of standing without fracture five 


lb., falling from a height of 20ft. upon 

be laced upon bearings 3ft. Gin. apart, and 
ow.” 

laced upon angaeat 3ft. 6in. apart, and to 


. It must 


be turned after 
“The axle to be 


diameter, and weighing 11b. 340z. These are still in the stand a weight of 1800 lb. falling a distance of 19ft. 
sion of the author. It is not, therefore, at all improbable that “The axle to be placed on supports 3ft. 6in. apart, and to stand 
cannon-shot was at some early date manaiantanel at these old | two blows from a weight of 1 ton falling 20ft.; axle to be turned 


ironworks, 


TABLE No. 1.—Showing the Greater Resistance to Tensile Strain 


after each blow,” 























of Lesser Sizes of Best Best Iron when Compared with Larger. 
































Ratio of | Contraction 
Size of iron. | Diameter. Area. B..-t. 4 Ultimate stress per square inch. | elastic | of area a ae of 
; to ultimate. | at fracture. | racture. 
in. Turned to Sq. in Ibs. Ibs. Tons. Per cent. Percent. | 
4 *857 “100 36,700 | 61,070 27°26 Average 60°1 | 43°0 Fibrous. 
Do. Do. Do. 36,200 60,130 3594 83° 60°2 39°0 Do. 
Do. Do. Do, 35,500 59,110 Bef | 60°0 34°0 Do. 
i *d04 i *250 33,600 55,920 j 60°0 42°0 Fibrous. 
Do. Do. Do. 31,400 54,890 o48 ye 57°2 39°2 | ~¢ 
Do. a4 Do. 32,300 54,445 4-3 J 59°3 364 Do. 
! 
TABLE No, 2.—Showing the Quality of the Iron from which the Axles were Made. 
| Original. ___ Ultimate e stross. Fractured. Stress per Extension. 

Description. a" j Difference. sq. in. of pj eee 
| ay Area, tal. er square inch of 33, ion. ees ah | of fracture. 
| 8) ea. To’ | original area. Size Area. Fe gener ae rsa Per cent. 
| | ths. Ibs. | ae Ibs. 

1 in. X 1 in. best 1°00 °99 | °990 | 53,410 , 53,949 "86°85 | “731 | °259 | 26°1 | 2°08 | 20°8) Fibrous 

| 24°] tons } | 
Do. | 1°00% *99 | +990 | 52,975 | 53,510 *89X"88 | “783 | *207 | 20°9 1°62 | 16°2 Do. 
Do. | 1°00X °99 | 990) 51,780 | 52,303 52,577 "86°85 | “731 | *259 | 26°1 \.26°0 71,148 , 1°49 | 14°9(.18°7 Do. 
"5 tons) r 
Do. | 1°00 °99 | "990 | 51,305 | 51,823 *883X°87 | °765 | *225 | 22°7 1°43 | 14°3 Do. 
Do. | 1°00% °99 | °990 | 50,790 btn “81x "80 "648 | °342 | 34°5 | 2°76 | 27°6 Do. 
| 

l}in, X l}in. .. | 1°28 1°29 /1°651 | 84,780 | 51,350 "92°93 | +856 | +705 | 48°1 | $14 314) | Fibrous 
Do. Do. | Do. | 84,490 | 51,175 ore “91X92 | +837 | *814 | 49°3148°5 | 99,352 | 8°38 33°8132°1 Do. 
Do. Do. | Do. | 83,980 | £0,806 "92°93 | +856 | *795 | 48-1 | | Sl 81-1 Do. 














The mode of ouverieg the iron from the works long before the | 
days of re was by means of pack: 
Manchester, Bradford, Halifax, or other towns. 

ike roads were 
rom -horses to Some of these obsolete bridle-paths 
are still in existence. those oe too, parties frequently 
fetched their own iron away, so t prices were then quoted 
at the works. The author often heard David Burkinshaw | 
say that when young he often saw as many as a dozen carts from 
parts of Yorkshire within a radius of thi 
shovels to be rolled and iron to be tilted for 
and forges. He has heard others—now passed away—speak to | 
the same effect. In times of dry weather, when the water was | 
low in the river and dams, these trams and pack-horses had fre- | 
uently to wait several days before the orders could be executed. | 
This waiting necessi' the erection of stables, which are still | 
standing, but some of them have been recently converted into | 
ames =~ for Faery’ ma ane fe aad. 
e early part of this cen & wagon was arly kept 
ing on the Rotherham and Salterbrook turnpike, baiting at the 
louch Inn, and then pessing over the moors, making two 
journeys per week to chester from Wortley Forges, taking 
tilted and iron there, and loading back with scraps. 

The first railway axles were made at Wortley Ironworks, 
about the year 1 At the commencement of the railway 

it was considered a great achievement to make two or 

ree axles per day under the old hammer, and much c 


iron was used, charcoal being y as the fuel. By way 
of contrast with this early period in the history of the iron trade, 
and in illustration of polio progress it may be stated that these 


works now possess the necessary capabilities for turning out from 
250 to 300 railway axles per week. 

The following; abn, on a tombstone in Wortley Church- 

yard, bears testimony to the great antiquity of these iron works : 
* Here lies the body of Francis Askew, of Upper Forge, hammer- 
man ; died 24th October, 1669.” 

The works were again extended in the year 1825, and were 
further largely increased and thoroughly remodelled in 1855 and in 
1868. They now possess every modern facility for the manufac- 
ture of best railway axles;and all the best classes of wrought scrap 
iron. fe yee short digression, owing to its antiquarian 
interest, will pardoned, the author will now proceed to the 
consideration of the subject of communication and bri 
under notice a few practical experiments, made in the course 0 
his usual occupation, which amongst many others tend to show 
the great ce to sudden strains which best best faggotted 
scrap axles are capable of exerting. ere being considerable 
diversity of opinion amongst engineers at the nt time as to 
e merits and demerits of wrought iron axles as 
compared with steel axles for - many Hn ee the recording of 
these experiments may not perhaps led as out ope 
and in any case, even as a simple contribution of facts, not 
probably be uninteresting to those con in the construction 


y aime stock, 

It must be admitted that the question of iron versus steel as a 
material for axles needs ap with the utmost care, as 
many arguments may be adduced in favour of either material. 
Of course in dealing with a question of this nature the pecuniary 
element has a proper place of its own: but this should not be 
allo’ to exercise undue influence in the consideration of a 
matter of such primary importance as the public safety on our 


ways. 

It be a be uae ina sot eonteation of hyped kind to 
attempt to sum up e pros and cons of this great argument, 
the object being rather to add one more record of observations, 
showing the great toughness, tenacity, and general behaviour 
of best wrought iron axles when submitted to the most severe 
sudden strains and blows. 

As regards the making of axles, what should be aimed at in 
the manufacture of wrought iron axles is great toughness and 
tenacity of material, combined with that n amount of 
hardness needful for the proper and economical wear of the 
journals ; but this hardness ought never to approach brittleness— 
neither on the other hand should the iron of too soft and 
fibrous a nature, otherwise there is danger of sudden fracture. It 
is the due to these and other important matters that is 
essential to the successful manufacture of wrought jiron axles. 
On the old principle, that in the te the ting s' 
of a bundle of iron rods of a given diameter exceeds the resis‘ 
of one bar of homogeneous iron of the same area, the 


ngth 
good old faggotted system of axles, when ly carried 
~e is by far the most cxzllent reliable, aod mer tet method 


o! em, illustrated by the fact that a 
bar of precisely the same quality of iron when finished to a 





-horses over the moors to| stand four blows from a weight of 


‘The axle to be placed upon supports 3ft. Gin. apart, and to 
Be69 Ib. (21 cwt. 0 qrs. 17 Ib.), 


Where turn- | falling a distance of 17ft. Gin. on the centre of the axle; the axle 
the mode of conveyance was changed | to be turned over after each blow.” 


“The axle to be placed upon supports 3ft. Gin. a and to 
stand four or five blows from a tu TP 2300 Ib. (20 oats 4 lb.) 
falling a distance of 18ft.; axle to be turned over after each blow.” 
“‘The axle to be on bearings 5ft. 1lin. apart, the monkey 


weighs 8 cwt., and the height of drop begins at 18ft. 9in., and is 


miles waiting for | increased by 2ft. at each blow. When the axle has received a set 
em at the tin-mill | to the extent of about 94in., it is turned over and struck on the 


opposite side till it has received an equal set in the opposite 

on, this process being continued until the axle has sustained 
an amount of mechanical work, which, estimated by the formula 
P x 4 29. h, amounts to 500,000-foot pounds.” 

“The axle to be placed on bearings 5ft: llin. apart, a weight 
of 8 cwt. allowed to fall on centre of axle from a height of 
24ft. Gin., and the axle to be turned after each blow.” 

Some engineers prefer the steady application of strong pressure 
applied to the centre of an axle p on supports, the pressure 
being continued, the axle meanwhile deflecting till fracture 
occurs. Referring to this mode of testing, a best best fagotted 
oe axle—of Wortley manufacture—was gradually bent cold, 
= do pit mnragt way on fracture being shown in the axle 

ie two ends were then y secured ether against the 
rebound of the elastic force of the iron. ”~ 
_ Another axle was treated in the same manner until the two 
journal ends met within 2ft. lin., as shown in test No. 0. 


Test No. 0 of a Best ws Faggotted Scrap Carriage Axle (Mark, 


Best Best”). 

. in. 
Totallengthofaxle .. .. .. .. .. ‘ t 3h 
Length from centre to centre ofjournals .. .. .. .. 6 6 

OE NET ae ccrerrisey aul dani? «i fen 1d 1 

Length of journals .. ail. ci ae 7 
Length of end collars ee a0 1 
Diameter of middle ue “ee 4 
Diameter of wheel seats, full éa‘ ibe 
Diameter of journals ., oe «od 
Diameter of end collars... 


Fig. A was bent with ten tae ial ‘ ball (21 ewt. 0 . 17 Ib. 
falling 6ft. Afterwards bent by means of a until the a 


Fig. A, 


WW 


ends were within 2ft. lin. of meeti giving a deflection of 
2ft. 11}in., as shown by the sketch Te B 


sketch of axle :— 
k—14—2e-10'. Tes 








The following cut shows a forged 
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The axles examined in the following experiments were made at 
the author’s works to meet the requirements of some of the fore- 

ing and were of the brand generally known as ‘‘ Wortley 
Best Best Fagotted Scrap,” and forged to specifications shown in 
each test, the axles tested being indiscriminately taken at the 
various dates from orders on hand at the time. ‘The quality of 
the iron in the rough used in the manufacture of these axles will 
be seen on reference to Table No. 2. : 

Each axle was placed on supports, at distances apart, as shown 
in following tabulated results, and wees as shown in tables, 
aliowed to fall on centre of axle, the deflection being carefully 
noted after each blow. ‘The tests are divided into two kinds, one 
showing a series of axles submitted to the most severe shocks, the 
other showing the behaviour of a number of axles when submitted 
to a large number of lighter blows. These tests show the great 
toughness and resisting strength of the axles, The results speak 
sufficiently for themselves, 


(To be continued.) 
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PUMPING MACHINERY, EFFRA CREEK STORM OUTLET. 


SIR JOSEPH BAZALGETTE, M.I.C.E., ENGINEER. 
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Various causes have conspired to make the floods due to 
heavy rainfall during the past few years very severely felt in | 
the Vauxhall and Battersea districts of the South of Rm ng | 
The rainfall itself, unusually great, has raised the water | 
level of the river, and the rain which has fallen in the river 
basin has, by reason of the extension of rural and suburban | 
drainage many miles up the stream, found its way thereinto 

before the flood level has fallen, instead of being held in the 

land and given off but slowly as formerly. This protracted | 
maintenance of the high level in the Thames has prevented 

the water from escaping from the low lands of Battersea and | 
Vauxhall, some of which are as much as from 6ft. to Sft. | 
below the high-water level of the river, and can therefore be | 
drained at low-water only. When it is remembered that | 
much of the house ve rty which has been subject to flooding | 
of recent years is built on these low-lying lands, and that | 
some of the houses have basements sunk beneath this lowlevel, 
it is not at all surprising that flooding should take place. Very 
effective relief wiil, however, be afforded by the machinery 
which the Metropolitan Board of Works is erecting at 
the Effra Creek storm overflow, Vauxhall Cross, and at the 
Falcon Brook storm overflow, Battersea, under the advice and 
direction of Sir Joseph Bazalgette. This machinery will throw 
about twenty thousand tons of water per hour from these 
storm overflows into the river. The Effra Creek machinery is 
already erected and that on the Falcon Brook in the York- 
road, near Battersea Creek, is in course oferection. A newline 
of sewer for diverting the upland storm waters from the low-lying 
districts of Battersea is also in course of design. Both sets 
of the machinery referred to are alike, and with this impression 
we are enabled to place before our readers drawings and descrip- 
tion of the machinery and works at the Effra Creek overflow. 
The site of the machmery comprises what was a yard at the 
rear of the sluice keeper’s house, the ground under the latter, 
and the old penstock chambers in the street. The bottom of 


< 46 econ =~ 2 Jo2--- 


shaft and the upper end of the P ge! spindle are carried by a | 
cast iron girder built into the walls. The same girder | 
carries an arched beam— 
supporting the weight of the pump spindle is —— the 
lateral thrust due to the mitre gearing ing taken by the three 
part adjustable bearing—page 307. As the tide will sometimes | 
rise higher than the mitre _ on the — of the pump spindle, | 
a cast iron diaphragm is fitted into the penstock chamber | 
immediately below the driving gear, for excluding the 
water therefrom. The main portion is built water-tight 
into the walls of the chambers, but the central portion 
in two ~~) is arranged to open out so that access 
may be to the ~— for facility of repairs. The 
— fan spindle is brass bushed, and works through the 
iaphragm in a brass-lined stuffing-box. The lower end of | 
the pump spindle carries one of Messrs. Easton and Ander- 
son’s ced single inlet fans 5ft. 8in. diameter, Ift. 3in. 
depth, and with an inlet of 2ft. 10in. in diameter. The inlet 
piece and balance cone is fitted into the pump casting, so that 
it can be readily drawn up without disturbing the brickwork, 
and without the necessity of emptying rex! apy @ well of the 
sewage. The bottom end of the pump spindle is brass bushed 
and runs in a lignum vite bearing in the inlet piece. The 
fan also is arranged so that it can be drawn upwards for 
examination. Thus all the parts liable to wear are easily acces- 
sible. The wear of the two bearing faces of the fan is in the 
same direction, so that as they wear the fan is lowered by 
means of the adjustment bearing— 307. A tell-tale is fitted 
below the driving wheel, which shows when the fan is worn 
down too low. The patent balanced inlet piece fits into a 
base casting 7ft. Gin. diameter and 2ft. 6in. depth, pinned 
and grouted into the bottom of the pump well. Attached to 
its upper part are four brackets, carrying the guide curves, 
by vhich the rotary motion of the sewage is utilised in 
ing its vertical ascent. The pump spindle is also 





the sewer in the street is 7°4ft. below datum,. and the level of 
high-water spring tides is, in the creek, about 14ft. above 
datum. The assigned duty of the pumping machinery is 
lifting 4000 cubic feet of sewage to a height of 17ft., but it 
will have to lift much more than that on the lower lifts which 
will obtain when the sewer is full.* 


From our illustrations it will be seen that locomotive 
engines are adapted for the work. They are broad-gauge 
engines now disused on the Great Western Railway, having 
cylinders 16in. in diameter, with strokes of 22in. and 24in., 
working under a steam pressure of 1001b. and at 120 revolu- 
tions per minute. One engine is placed in the yard above 
referred to, and transmits motion to the pump by means of 
horizontal underground shafting—page 310—to the penstock 
chamber immediately in front of the house, where there is 
a large centrifugal pump—page 307—made by Messrs. Easton 
and Anderson under their patent for pumps of this kind. The 
inlet orifice of this is connected with the penstock chamber in 
the street by means of a brick culvert. The locomo- 
tive rests in cast iron chairs fixed by holding bolts in the 
foundation. A spur-wheel, 4ft. 9jin. in diameter, 5in. 
wide on the face, and 2}in. pitch, is fixed on each end of the 
crank shaft. Each wheel engages with a co nding wheel 
of the same size fixed to a second motion shaft, 5jin. diameter, 
cmp yo | below the crank shaft, and carrying about mid- 
way of its length a mitre wheel, 4ft. 2jin. diameter, 74in. on 
the face, and of 2jin. pitch. This drives a wheel of the 
same dimensions— 310—on a 4in, lay shaft, which, 
as above mentioned, is carried into the pump well. -The 
second motion shaft and the end of the lay runs in 
brass-lined bearings secured to a heavy self-contained frame 
built into the masonry. The endof the lay shaft in the pump 
well carries a mitre wheel—page 307—4ft. 2jin., 74in. on the 
face, and of 2jin. pitch, which with another of the same 
size on the vention spindle of the pump. The end of the lay 





* The work to be done by the machinery at Falcon Brook consists in 
nam | about 6500 cubic feet of water per minute to a height of 11ft., 
though the pump will deal with a larger quantity than this at 11ft. lift. 
At lower lifts it raise much more. The bottom of the sewer is 0°76ft. 





above datum, and the highest level of the water 16°75ft. above datum. 


supported about the middle of its length in an inter- 
mediate bearing lined with lignum vite, the bearin 
part of the shaft being cased with brass. The mou 
of the inlet culvert to the pump is fitted with a 
wooden flap door for closing the inlet culvert when the pum 
is not at work, so as to prevent its becoming filled up wi 
solid matters from the sewage. It swings on a cast frame, and 
is controlled by a chain ng over guide pulleys and led to 
a convenient p for the attendant. The storm flap valve 
which already existed serves as the outlet valve for the pump. 
The general ment of the engine and machinery is 
shown on pages and above. The pump is capable of dis- 
charging the following quantities of water or sewage per 
minute. At 17ft. lift, “4000 cubic feet per minute ; at 14ft. 
lift, 5670 cubic feet ; and at 11ft. lift, 6770 cubic feet, and at 
intermediate lifts the charge will be in accordance with a 
curve which may be plotted from the above data of lifts and 
discharge. 

When all this machinery is in work at the two places named, 
together with similar sets as auxiliary pumping power at 
Crossness, little ought to be heard of the rainfall floodings 
which have caused so much controversy. 








PROCTOR AND WALLIS’ PATENT BOILER. 


THE accompanying engraving illustrates a type of boiler 
made by Messrs. Proctor and Wallis, Tustin-street, Old Kent- 
road. ese boilers are used for the little ‘‘ Talbot” i 


which we have described on a previous occasion, for 
various other purposes. They are now being adapted for use 
in steam launches, and are, we understand, giving much 
satisfaction. 

The boiler proper is of the simplest possible construction. 
There is an outer shell A, and an interior circular fire-box, and 
that isall. The boiler is carried on three or four short wrought 
iron legs E, which rest on a cast iron base plate B, which is 
also a water tank. This bed plate also supports a species of 
chauffer or furnace C, consisting of a grate and a short cylinder | 
of cast iron, the latter cut through in one place to match the fire 





e 307—from which the bearing | enclosed by a case of stout sheet iron. 
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CENERAL ARRANCEMENT OF RUMPING MACHINERY 
















hole D, This chauffer costs 25s, for a 4-horse boiler, and lasts 
about one year. The outside of the boiler is completely 
The products of com- 
bustion rise from the furnace and pass down outside the walls 
of the chauffer, and then rising in the casing outside escape to 
the chimney. 

At first sight it would appear that this arrangement, 
although very cheap and simple, cannot be economical of fuel. 
To settle this point we recently carried out an experiment 
with a boiler of four-horse power, similar in every respect to 
that shown in our engraving. The experiment lasted two 
hours, and was made with the utmost care to get an accurate 
result, especially as to the state of the fire at the beginning 
and end of the experiment. The pressure varied between 
60 1b. and 80 lb. e fuel used was very excellent gas coke, 
















































































and was by no means so manageable as coal. The firing was 
very indifferent, in fact no special pains were taken to econo- 
mise fuel. The coke was not broken small; the draught in 
the chimney was maintained by a steam jet. The water was 
all weighed into the tank from which it was pumped. The 
result was that in two hours the boiler evaporated 368 lb. of 
water from 59 deg., burning 46 lb. of coke. The evaporation 
was consequently 8 lb. of water per pound of coke—an unex- 
seagy A good result, The rate of evaporation was 189 lb. per 
, the boiler thus working to, say, five indicated horse- 
wer with a fairly good engine. The steam was perfectly 
. The high evaporative duty is no doubt due to the fact 
that a large part of the heat from coke is radiant, and that 
the boiler is well calculated to take this up. Secondly, that 
the conditions are extremely suitable to — combustion, 
and, lastly, that radiation from the outside of the boiler was 
effectually prevented, 
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LETTERS TO THE EDITOR. 
(We do not held ourselves responsible fr the opinions of our 
correspondents, 








THE THEORY OF THE COMPOUND ENGINES. 


Srr,—The letter of “A Student,” in your impression of 
October 10th, is a very characteristic one, as there must be many 
oung men who are in a similar position to his ; they have nearly 
a Os om fh eee hanical engi » and 
then it suddenly dawns u; em that they know almost nothing 
about the principles of their profession. 

Thee i unanimity with which the majority of pupils 
in engineers’ shops refuse to ise that there are tools for 
head as well as hand work, or en | it neglect to provide them- 
selves with them, is astonishing and sad. And when a man 
calling himself “‘sharp” comes to his first difficulty, how sweet 
the naiveté with which he writes to you ing you to write an 
article explaining, in words of one syllable, all he has neglected 
to learn ; and above all, Sir, you are to avoid any suspicion of 
acquaintance with mathematics, except perhaps an occasional 
hint that one and one make two. If you will only publish 
these articles separately, and call them the ‘‘ Royal Road to 
Engineering,” you will soon be in a position of extreme affluence. 
The order which “ A Student” so regretfully laments, has pro- 
— gone to a firm whose “sharp” man is not at a oa a time 


terate. 
Erith, Oct. 22nd. 








Srr,—Your correspondent the smart engineering student, now 
serving in the drawing-office of a firm in the north, will have 
reason to feel thankful for your —— introductory article on 
“The Theory of the Compound Engine.” But I think this 
feeling will be confined to him and similar would-be members of 
the engineering profession. Neither the firm nor the customer 
will be pleased to see the ‘‘ Student’s ” letter, which exposes the 
inability of the firm’s drawing-office to design an efficient com- 
pound engine without external aid; nor will other members of the 
orofession be gratified to see the state of things the letter discloses. 
ere we have a firm‘of brisk trade and good reputation, employ- 
ing for the design of an important piece of machinery, people 
who are evidently beginners at this class of work, instead of 
securing the services of men who understand this business. Some 
time ago your columns were full of complaints about the payment 
of mechanical dranghtsmen. I do not know whether these com- 
plaints came from co-equals of ‘‘ A Student” or from competent 
men; but if students would only try first to become competent, 
and then take employment, we should not hear so much about 
good men being underpaid. Some people are very fond of sneering 
at higher mathematics and a scientific training for engineers, 
because it gives the scoffer an air of practical superiority; but in 
spite of such assertions we all know that now-a-days engines 
must be built on scientific principles, and not on rules of thumb, 
which a smart student has been able to obtain from some 
charitably disposed member of the profession. 





An ENGINEER. 


Srr,—I venture to think that you have much underrated the 
loss of efficiency due to the gap in compound engine diagrams, 
and that instead of allowing 10 per cent. as you have done for 
the loss, you might have said that “‘20 per cent. was none too 
much.” At least, my experience of compound engines is that it 
would not be safe to reckon in practice on getting 500 I.H.P. 
out of a pair of cylinders 22}in. and 45in. diameter, with a 3ft. 
stroke, and seventy revolutions. Such a performance may be 
and has been got, but it is close work, and it will be found that 
although the steam is nominally cut off at stroke, it is 
really not fully excluded from the cylinder until the piston has 
made at least five-eighths stroke. I should be disposed to give 
50in. and a 27in. cylinder, with a 3ft. stroke, to indicate 500-H.P. 
at seventy revolutions. I am sure the purchaser would not 
grumble. 

And now one word as to “Student.” I think it somewhat 
unfair that he should address his letter from this town. Those 
who come-from Newcastle know that there is not a firm in the 
place making marine engines at all which relies on such assist- 
ance (?) as “‘A Student” could give in designing compound 
engines. Further south, Master Student; further south than 
Newcastle, a long way. ComPounD. 

Newcastle, October 22nd. 





Sir,—I have read with much interest and pleasure your article 
in THe EncGineer of the 17th inst., regarding ‘‘ The Theory of 
the Compound Engine.” There is a difficulty in finding a proper 
tule by which to calculate the nominal horse-power when the 
diameter of cylinders, length of stroke, and boiler pressure is 

ven. . 

“ It seems, from the various and very different nominal powers 
given for the same sizes when quoted by rival makers, that no 
two rules can be alike, and so much must this be the case that it 
has attracted the notice of the Board of Trade or Lloyd’s, who 
some time ago asked engineers to send in a statement of their 
rule, so that they might be compared, and a universal rule insti- 
tuted. I don’t know to what extent this call was a to, but, 
so far as I have heard, nothing more has emanated from either of 
these Boards. If you can spare time and space I should like 
very much if you could give a short, plain, practical article on 
this defect, giving a good simple rule in plain figures. I am sure 
it wor a boon to the trade in general, and to students in 
particular. 

So far as I know, the rule 
diameter of the high and 
together and divide by 30 for the nominal horse- 
fear, is a “‘rule of thumb” process, and cannot hold good, say, 
as between a 24in. by 30in. stroke. ‘Take, for example, a com- 
pound surface condensing engine, high-pressure cylinder 23in. 
diameter; low ditto, 43in. diameter; length of stroke, 30in.; 

ressure in the boiler, 70 1b.—what should be the correct nominal 

orse-power? By the rule I state it is about 79; if this is correct 
for a 30in. stroke, what would it be for 24in. ? AN APPRENTICE. 

October 22nd. 


enerally followed is : uare the 
ow-pressure cylinders, add them 
wer. This, I 





Srz,—In a letter in your issue of the 17th inst., signed ‘A 
Student,” dated October 13th, Newcastle, your correspondent 
complains that he knows of no work that could give him the in- 
formation he required to enable him to design the necessary 
details to convert an ordinary engine into the compound system, 
and, in fact, although “he states he has the reputation of being 
smart,” he also admits that his chief and himself spent about three 
hours making di and trying to arrive at the pressures 
between the two pistons, and the proper angles for the cranks. 

Your correspondent quotes the names of two books he has con- 
sulted, from which no information was obtainable from the fact 
that one was too deep and the other did not help him much. 
With your consent, Sir, I will now try to enlighten our young 
friend as r the a seen he 8 = — in a ~~ a 
compound engines. Su e cylinders— and low- 

— oon die by Tide, the action of the steam will be as 
‘ollows :—When 
stroke the lead of valve admits the steam into the cylinder. The 
valve and the piston then move in the same direction for a certain 
length. The valve next has a reverse motion, by which means 
the supply ports are closed; the expansion of the steam then 
occurs until the exhaust port is open, when the steam exhausts 
into the low-pressure cylinder, the piston of which is moving in 
the same direction as the high- piston—that is, the low- 
pressure piston is moving from the nearest end of its cylinder. The 
result is that when the high-pressure piston has reached the end 
of its stroke the exhaust ports of the high-pressure engine are 





the high-pressure piston is at the end of its | larger cy. 





full open. When the high-p e piston to go back 
the reverse motion of the two pistons again occurs—that is, the 








low-pressure piston continues its travel in the same as 
before, thereby allowing more room for the expansion of the 
steam until its slide valve closes its supply steam ports. 

It may here be observed, that although the supply 
off from the low-pressure cylinder, the exhaust ports o! 

ure cylinder still remain open; the steam, 
in the high-pressure cylinder b p d by its piston, 
and therefore escapes into the receiver or low-pressure valve 
casing. The low-pressure piston is now nearly in a line with the 
os tycey a piston, but the latter is commencing its new stroke 
while the former is completing its old stroke. en this stroke 
of the low-pressure piston is complete, its valve gives the lead and 
the steam that was left in the receiver or valve casing, and also 
the steam that was left in the high-pressure cylinder mes a 
combined motive power for the low-pressure piston as it is com- 
mencing its stroke, and this said steam continues its duty alone 
until the exhaust port of the high-pressure cylinder is sufficiently 
open to allow the new expanded steam to amalgamate with the 
reserved steam, and therefore further impel the low-pressure 
piston. 

Your correspondent will therefore understand that the action 
of the steam in a compound engine need be no mystery to him or 
anyone else, and to make the matter of practical use, allow me 
to insert the following formule :—To find the proportion of a 
unit of heat to the total indicated horse-power of a compound 
engine. Area of high-pressure cylinder in square inches, A ; 
length of cut-off in lineal inches, O ; cubical contents of supply 
steam in feet, F ; weight of one cubic foot of steam of the initial 
een, S; sensible comprare of that pressure in foot 

egrees, T ; units of heat, U ; total indicated horse-power, P ; 
constant value, 

If we wish to put this into proper formula it must be done 
thus; Multiply the area of the high-pressure cylinder A by the 
length of the cut-off O; divide that sum by 17281; multiply the 
cubical contents F by the weight of one cubic foot of initial 
steam at that pressure S, which equals the weight of the initial 
steam used for one revolution of the crank pin B; multiply that 
sum by the sensible temperature of the initial steam ‘T', which 
will equal the number of units of heat U; then the total indicated 
horse-power P, divided wy the units of heat U, equals the initial 
heat constant value C. ‘To put this into condensed formule we 
must arrange it as shown— 


r= r =F] [sxFxt=v] [t-c] 


I will now direct attention to a reverse matter—that is, 
supposing we have settled the following:—Constant value, C; 
indica‘ horse-power, P; weight of initial steam, B; sensible 
temperature, 'T'; length of cut-off, O. Required the area of the 
high pressure cylinder? We must arrange the calculation thus : 
Divide the indicated horse-power P by the constant value C, 
which will equal the units of the heat required U. Divide the 
units of heat U by the sensible temperature T, which will equal 
the weight of the initial steam B; then the weight of the initial 
steam B, divided by the weight of a cubic foot of steam S, equals 
the cubical contents of the supply steam in feet F; next, those 
contents multiplied by 1728 I, equals the cubical contents of the 
supply in inches; then those contents divided by the length of 
cut-off O, which will equal the area of the high-pressure cylinder 
A. To put this into a condensed formula we must arrange it as 


shown— 
c-U][r=3][s=F] ] 
[z =U T= B y= F Oo =A 

It will be noticed that there are two constants in the above 
formule ; these are U and C, U being a divisor for the total indi- 
cated horse-power to equal C. The value of C taken from 
actual practice rangés from 1 to 2°601 from 100 to 10,000 indi- 
cated horse-power collectively. The area of the low-pressure 
piston is about 3°5 to 4° times the high-pressure piston. The 
speed of the piston in feet is from 300 to 450. 

N. P. Buren. 


80, Cornhill, London, E.C., Oct. 22nd, 1879, 
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Srr,—The difficulty in which ‘“ A Student” finds himself 
regarding the proportions of the cylinders of a compound engine 
is shared by many engineers, both young and old, and gives rise 
to an indefinite number of abstruse calculations when the ques- 
tion is to provide a gers nin, See compound engine to indi- 
cate with economy so many horses power. A few years ago—in 
1873—I published my “Short Treatise on the Compound 
Engine,” to place that very matter before the engineering pro- 
fession in a simple form, and the extensive sale it met with con- 
vinced me that such a book was really wanted. I have under 
consideration, and, indeed, have made some progress with an 
enlarged and more comprehensive edition, but business engage- 
ment will prevent it seeing the light for some few months yet. 

It is amusing to read the confession of ‘‘ A Student ’’—who is 
still an apprentice—when he says, ‘‘ I was confident that I should 
have no trouble, although I have had no experience of any kind 
in ——— engines.” This makes me repeat Bret Harte’s lines 
on the Heathen Chinee— 

** T would like to remark 
For areason that’s plain, 
That for ways that are dark 
And for tricks that are vain 
This Engineer Student 's peculiar.” 


However, I would beg leave to supplement your useful and intel- 
ligible article on the subject, by giving the simple formula I use 
daily in my own practice, and which is as follows, for a piston 
speed of 420ft. per minute :—Multiply the desired indicated horses 
wer by the constant 4, and you have at once the area of the 
ow pressure cylinder. Having got that, the next thing to deter- 
mine is the area of the high-pressure cylinder, which, however, 
does not follow the “‘ empirical rule, ed on the t modern 
ractice,” of being one-fourth the area of the condensing cylinder, 
Put bears a less ratio, for lesser pressures, and a greater ratio for 
greater pressures, and in my “Short Treatise” I investigate the 
rule which regulates these fluctuating ratios with some care, and 
will here state it briefly without further explanation. I adopt 
a terminal pressure of 5 lb, above a perfect vacuum in the con- 
densing cylinder, which ceteris paribus is attainable in general 
practice. With this 5 as a constant I divide the gauge pressure 
to be carried in the boilers, and the square root of the quotient 
gives the ratio of the areas of the two cylinders. For example, 
if 80 1b. pressure of steam is to be carried in the boilers, 


then /* = 4, or, if the pressure is to be 45]b, in the 


boilers, then 2 = 3, which are the ratios the condensing 
cylinder should bear to the high pressure cylinder for 80 1b. and 
45 lb. boiler pressure respectively. 
I think it is almost impossible to put these rules in a simpler 
form than they are here, and you will no doubt observe that my 
rule for determining the area of the condensing a gives a 
linder than that given by your formula ; but I am sure, 
Sir, you will allow me to ay and that with due deference to 
you, that from the fact that nine-tenths of an extensive practice, 
as my case, has been entirely among com: engines 


applied to all possible purposes and in all possible ways, I have 
aieed at detinite data regarding the sizes of the cylinders which 
will be sure to reflect credit on the engineer for efficiency, regu- 


larity, and economy, if carried out. 


I append an extract from one of my MS. tables, which shows 
ata yt the diameter of the cylinders for engines from 50 wu) 
to 1000 indicated horses power, working with 


Pp 
Ib., 80 Ib., and 
































125 lb. pressure in the boilers, and a piston speed of 420ft, per 
minute— 

Boiler pres- Boiler pres- | Boiler pres- 

sure, 45 Ib. sure, 801b. | sure, 125 Ib, 

LEP Di + of | Di + of | Di +, of | DA + of 

L.P. cylinder./H.P. cylinder. H.P. cylinder, H.P. cylinder, 
50 16 9} 7 

100 22 13 14 1 

150 27 16 14 } 12 
200 32 183 16 | 14 
250 353 2 173 16 
800 89 291 19 17 
350 42 243 21 18 
400 454 26 22 20. 
450 47 27 24 21 
500 50) 29. 25 224 
600 55 32 27 24 
700 59 84) 29, 26 
800 64 | $2 28 
900 or} 59 33 30 
1000 Ty 41} 35 Sly 











I could have said much more on this subject, but not wishing 
to trespass any further on your valuable space, and hoping what 
I have said may assist ‘A Student,” whom I will be glad to 
communicate with. JOHN TURNBULL, JuN., 

Consulting Engineer. 

184, Buchanan-street, Glasgow, Oct. 20th. 





HOUSE DRAINS IN NORTH LONDON, 

Srr,—I trust you will allow me, through the medium of your 
columns, to draw the attention of the public to the manner in 
which modern drainage is being carried out in the northern 
suburbs of London. 

company, styling itself ‘‘The Imperial Property In- 
vestment Company, Limited,” has during the last two or 
three years been erecting a number of houses in the above dis- 
trict, which externally have a moderately decent appearance, 
while the ey arrangements are summed up upon the 
advertisements displayed at most of the Great Northern stations 
as being perfect, or, to use their own phrase, ‘‘the drainage has 
been carefully attended to.” 

It happens that I have been unfortunate enough to occupy one 
of those attractive dwelling-places for twelve months past, it 
having been built in the latter end of 1878, and after lookin over 
the section I have enclosed, I feel sure you will agree with me 
that my family have been living over something as bad, if not 
worse, than a cesspool, For many months past we have scarcely 
been able to bear the smells which huve arisen from our cellar, 
and lately I have been obliged to keep up a thorough draught 
throughout the house, by which means, together with the aid of 
gas ws upon the landings all night, I was enabled partially 
to expel the foul air through the trap into the loft; and not 
until lately could I persuade myself there could be any- 
thing wrong with the drains of a new house, espeially 
in the face of such an assurance as that on the advertise- 
ments of the compete who built it. However, when 
rats began to appear was compelled to submit, and at 
the earliest opportunity the cellar floor was taken up, in order 
to make an examination of the pipes, which, being less than 18in. 
below the level, were soon reached, and the section I have enclosed 
will show the shameful manner in which this thing called a 
” drain ” had been literally ‘‘ ehucked” down, and covered up 
with earth, with the probable anticipation that the then existing 
defects would never be seen 
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The section is made to exact dimensions, and I shall be obliged 
if you will insert a small illustration in order that your readers 
may’ more readily understand the nuisance to which I have been 
subjected. I think I need scarcely enter upon any explanation 
of my sketch, the terrible spaces left between the ends of the pipes 
are too clearly to seen—through which the sewage has been 
passing for vty el a time—whilst we have been living, as alas ! 
many others may also doing, in perfect ignorance of such 
dangers. As to the roofing tile which was placed over the 
largest opening, I have carefully preserved it in case any doubt 
should arise as to ita existence. Having now endeavoured to 
open the eyes of your readers to what has been found to be in 
actual existence, let me suggest to all who may be contemplating 
purchasing new houses that they should before signing any deeds 
obtain a substantial guarantee that the drainage ‘‘has been care- 
fully attended to,” so that if in future any such deplorably 
ope neglect should be discovered, the perpetrators may be 
held responsible. A Victim. 
Oct. 22nd. 
STEEL Vv. IRON LOCOMOTIVE BOILERS. 

Siz,—The following, which I have just received from America, 
may be of interest to your readers :—‘‘ On the Illinois Central Rail- 
road are several engines now in service with boilers built in 1856 
the outside shells of which were made of Low Moor iron. These 
boilers have been in service twenty-three years, and there is but 
little sign of corrosion or pitting in the sheets. The sheets in the 
bottom of the cylinder part of these boilers have never been 
renewed, and are to all appearances in good condition at present. 
In 1874 two new boilers were built, the shell of one of which was 
made of a high grade of steel, the other of iron. Both engines 
were put on the same service on the same section of the road, and 
made equal mileage. When the flues were removed the steel 
boiler was found to have suffered the most from corrosion, and 
was pitted to such an extent that it was found necessary to put 
lining plates on the inside along the bottom of the cylinder part 
to protect it from further corrosion. All the steel boilers built 
by the company within the past five years have been pitted and 
furrowed at the seams from the effects of corresion, and to a much 
greater extent than boilers the shells of which were made of good 
quality of iron. This experience has led to the belief that a good 

uality of iron is better adapted for the cylinder of locomo- 
five boilers than steel plates.” D. M. Yeomans, 

32, Queen Victoria-street, Oct. 21. 

(For continuation of Letters see page 315.) 











M. Raovt Picret, well known in connection with the sulphur- 
ous acid ice-producing machine, and through his liquefaction of 
hydrogen, has been appointed to the chair of Chemistry and 

hysics in the University of Geneva. 
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RAILWAY MATTERS. 

Tue tunnel near the Rh ae my Railway station has been 
widened with a view to doubling the line. 

Tue Great Western Railway Company have converted their 
Cleveland branch from broad to narrow gauge. 

Mr. My.es Fenron, of the Metropolitan Railway, is to be the 
general manager of the South-Eastern Railway. 

A MINERAL tramway from the Derwent Hematite Ironworks, 
along the sea beach to Workington Harbour, is approaching 
completion, 

Tur contract for making the Gillfoot branch of railway near 
Egremont has beeu given to Mr. John Dolloothan, Cleator Moor, 
Phere were six tenders sent in. 


A DEPUTATION recently waited upon the Queensland Minister | be: 


of Works asking for the construction of a railway to the Albert 
and the Logan, to which a favourable reply was given. 

A LINE of railway is about to be constructed by the Earl of 
Aberdeen through his Aberdeen estates at his own expense. It 
will cost, it is estimated, £55,000, ‘The line will run from Udny, 
a station about fourteen miles from Aberdeen, to Methlick, about 
ten miles westward, 

Amonast the resolutions passed at the Brussels International 
Congress for Commercial Geography was the following :— 
“The Congress is of opinion that, in the interest of all nations, 
it is desirable that one or more lines of railway should connect the 
coasts of Africa with its interior.” 

Ar departure of last mail the resident natives of Kotte, a dis- 
trict near Colombo, had memorialised the Governor of Ceylon, 
praying that a line of railway, four and a-half miles in length, 
may be constructed for their service as a branch from the recently- 
completed seaside line to Kalutara, 

Tue Wigan Junction Railway, the first sod of which was cut 
in October, 1876, by the Home Rctary, was formally opened on 
the 16th inst. for mineral traffic. The line opens out an extensive 
portion of the Wigan coal-field, the collieries in which raise 
annually from 10,000,000 to 12,000,000 tons of coal. 

THE Indian Goverment have been making purchases of railroad 
materials in the iron districts for the purpose of constructing lines 
in the direction of Candahar and other points in Afghanistan. 
Branches are to be projected from the present main lines in India, 
in Peshawur regions, up the Indus Valley to Quetta, and as far as 
Dadar. The new roads are intended to facilitate commerce and 
military operations, 

THE number of persons employed on the open Indian State 
lines was, in 1878, 142,199, of which 95°15 per cent. were natives 
of the country, 2°40 were Bast Indians, and 2°45 Europeans. One 
European and one East Indian are, on an average, employed in 
about every two and a quarter miles, and to each mile there are 
seventeen natives. The Government of India have, says Mr. 
Danvers, in his recent report, given their serious consideration to 
the subject of educating, in as suitable a climate as can be found 
in India, the children of the European employés, and the railway 
companies are endeavouring to come to some arrangement for the 
purpose, 

AN engine-driver on one of the Scotch lines reports that he has 
noticed that certain hawks of the merlin or “ stone-falcon” 
species make use of the passing of the trains for predatory purposes. 
They fly close behind the train, near the ground, partly hidden by 
the smoke, but carefully watching for the small birds which, 
frightened by the train as it rushes roaring past, fly up in 
bewildered shoals; the merlins then, while the little birds are 
thinking more of the train than of lurking foes, swoop on them 
from the ambush of the smoke, and strike them down with ease. 
If they miss, they return to the wake of the carriages and resume 
their flight and their hunt. They can, it seems, easily keep pace 
with an express train, and outstrip it when they please. 

A DEPUTATION recently had an interview with the New South 
Wales Minister of Works relative to a contract for the supply of 
railway locomotives within the colony. It was then stated that 
one firm was ready to expend the sum of £60,000 on the neces- 
sary machinery and other requirements, if it obtained the 
contract. ‘The desirability of securing additional railway accom- 
modation is shown from the fact that wheat grown in the Forbes 
district though equal in every respect to the best of the South 
Australian, has to be sold for 2s. per bushel less than the 
Adelaide farmers obtain, owing to the want of a railway in 
the district. ‘That accommodation would be obtained by 
the proposed extension from the Western to the Southern 
line, Nasser would pass vid Forbes and Young to Murrum- 
burrah,. 

Tue Pullman Palace Car Company, under arrangements with 
the Great Northern Railway Company, will on the 1st of Novem- 
ber begin to run one of their dining-room carriages between 
Leeds and King’s-cross station, London. As this will be attached 
to a fast train, leaving Leeds at ten in the morning, the manufac- 
turers and merchants of that town having business in London will 
be able to get a substantial luncheon in comfort on the way up. 
Arriving at two o’clock they will have three hours clear for busi- 
ness in the City, and, leaving King’s-cross on the return journey, 


J 
at half-past five in the afternoon, they will be able to dine at | fi 


their leisure with a choice of dishes from a bill of fare including 
soups, fish, entrées, roast joints, puddings, and fruit for dessert. 
After dinner the nger may walk into the smoking-room to 
take his coffee and cigar. will be reached at ten o’clock. 

Tue St. John Sun gives the following culars concerning 
the affairs of the Pacific Railway :—“ y work is either 
finished or progressing rapidly on 410 miles of railway between 
the head of Lake Superior and Winnipeg; an additional 
100 miles contract from Winnipeg West has just been 
awarded, and the Government is in funds to construct another 
200 miles, commencing at the termination of this 100 mile con- 
tract. Thus over 700 miles of road, from Lake Superior West, 
will be built and ae less than two years from this date. 
65,000 tons of steel rails have just been purchased in England— 
sufficient for all of the 700 miles refe: to which will require 
rails, and poe, tie or 12,000 tons for the recent purchase 
from the Grand nk, These rails have been bought at a frac- 
tion under £5 sterling. It is the Government’s intention to spend 
five million dollars a year on the Pacific Railway, this expen- 
diture to be met by the issue of Pacific Railwa; Bonds. e 
intention is, after the present year, to keep the railway built fift 
miles ahead of settlement, and that settlers will follow the rai 
way need not be doubted.” 

Masor-Generat Hvutcuiyson, in his report on the railway 
accident at Hendon, comes to the conclusion that the probable 
cause of this accident was the existence of a broken inside rail on 
the upline. He says:—‘‘The broken rail, which was the = 
bable cause of this accident, was a bull-headed steel rail, 24ft. 
long. It weighed originally 831b. to the yard, and the head was 
worn down about ysin. It was broken into two large portions, 
20ft. and 4ft. long, and a third small triangular portion was broken 
out of the bottom flange. The surfaces of fracture were clean, 
but not fibrous. A chemical analysis of a portion of the rail near 
the point of fracture has been made at Derby with the following 
results':—Carbon, °*79 per cent.; silicon, ‘068 per cent.; phosphorus, 
‘074 per cent., manganese, °62 per cent.; showing a large excess 
of carbon, —~ make the rail very brittle. This excessive 
brittleness was shown by the behaviour of a portion of the 
rail under a falling weight. The test which the Midland Com. 
a! expect their steel rails to pass is that, when supported on 

ngs 4ft. apart, they should not break under a thrice-repeated 
blow from a ton weight let fall from a height of 12ft. very 
100th rail of a batch is so tested, and if one of the batch fails, 
then every 50th rail, andso on. A portion of the broken rail thus 
tested broke at the first blow from a ton weight falling only 3ft, 





NOTES AND MEMORANDA. 

THE celebrated Newland oak is 47ft. Gin. in girth, and the 
Oey oak, in Yorkshire, more than 100 years in decay, has 
a girth of 60ft. 

AccorDING to the new ‘Ceylon Directory and Handbook,” 
ten with its population of 24 millions, covers 24,000 square 
miles of area, Its revenue is a million and a-half, and it has a 
trade of eleven to twelve millions, 

Pror. A. R. Leeps has made several experiments in bleaching 
coloured syrups with ozone, and in the Chemical News, says he 

1, in one experiment, about 4 litres of ozonised air (carrying 

00 milligrams ozone) through 20 cubic centimetres of a strongly 
yellow-coloured syrup, the product being almost colourless. This 
experiment is interesting, and may have an important technical 


aring. 

A NEw oil plant (Zallemantia liberica) has been acclimatised on 
the fields of the Agronomical School at Cherson (South Russia). 
It belongs to the Labiatw family, and is very similar to Draco- 
cephalum, The herb attains a height of 14ft. to 2}ft., and bears 
some 2500 seed-grains, which give a ver pure oil, applicable even, 
says Nature, for culinary purposes. ight it not be applicable 
by admixture with other oils to machinery purposes? 

Berore the Academy of Sciences, Paris, on the 16th inst., a 
pores was read ‘‘ On Artificial Laurite and Ferriferous Platina,” 

y MM. Sainte-Claire Deville and Debray. Laurite is got by 
heating to a bright red a mixture of ruthenium and iron pyrites. 
The sulphur from the pyrites combines with the ruthenium ; the 
— is dissolved in ee ay ogy of iron, and crystallises, on 
coo ing, in regular octahedra, like natural laurite, or even in 
cubical crystals, easily separated from the iron by hydrochloric 
acid. A crystallised alloy of platina and iron is obtained by 
heating a mixture of platina and pyrites with borax, and treating 
with certain acids and potash, 

A SPORADOSIDERIC meteorite that fell on January 31st, 1879, at 

casse, Commune of Dun-le-Polier, Indre, has been — 
described by M. Daubrée. The detonation was heard about mid- 
day at 20 kilometres distance. A sound as of a distant train 
preceded it, and it was followed by rumbling as of thunder. The 
meteorite—only one—was dug out from about 0°30 metre depth ; it 
must have reached the ground almost vertically, while its trajec- 
tory seems to have been from south-south-east to north-north- 
west. It weighed 2°800 kilogrammes, and its form was roughly 
that of a pyramid with quadrangular base. It seemed to be 
chiefly formed of peridot and bisilicates, such as pyroxene or 
enstatite. The metallic grains consisted of nickelised iron, accom- 
panied by troilite. It belongs to the sub-group of oligosideres in 
the sporadosideric group. 

Ix the course of experiments with Bower’s process for coatin 
iron with magnetic oxide by a current of hot air, it was found, 
Mr. G. R. Tweedie says, that the action was due to the combina- 
tion of atmospheric oxygen with the carbon of the iron to form 
carbonic anhydride, which was then reduced by the iron according 
to the well-known equation 4CO2 + Fe; = Fes0, + 4CO. Hence 
this process was found to be unsuitable for coating wrought iron or 
steel. The mode of procedure now adopted is to heat the articles 
to be coated in a current of impure carbonic anhydride, obtained 
by the combustion of small coal. By this means a coating of 
magnetic oxide is obtained slightly contaminated with red oxide, 
the conversion of which into magnetic oxide is then effected by 
adjusting the air supply of the furnace, so as to substitute a 
current of carbonic oxide for the carbonic anhydride, 3 Fez O3 + 
CO = 2 Fe,O, + COz. The coating thus produced is very hard, 
homogeneous, and withstands ordinary oxidising influences. 

Dr. FisHer, of the Imperial German Post-office, has just 
published a comparative postal and telegraphic statistics of the 
world. In some cases the available information does not enable 
him to bring down his work later than 1873. The letter post of 
the whole world for that year amounted in round numbers to 
3,300,000,000 letters, or about 9} millions daily ; and the numbers 
have been increasing daily at an astonishing rate. Thus in Japan 
the number of t offices in 1872 was 1159, and in 1876 it had 
risen to 3649. The number of separate articles which passed 
through the Japanese post in 1878 was 47,000,000, of which 
25,000,000 were letters, 10,000,000 post-cards, 94 millions news- 
papers. Post-cards were first brought into use only in 1865, and 
now they are employed in almost every country of the world. 
The parcels post has, however, not yet got bee the first stage 
of its development. The number of telegraphic despatches sent 
in 1877 amounted for the whole globe to nearly 130,000,000, or an 
average of 353,000 daily. 

THE following method of direct determination of silver in 

alena on Volhard’s principle has been described by Mr. C. A. M. 

mn :—From two to five grammes of the galena are very-finely 
ground and intimately mixed in a porcelain mortar with from 
three to four times its weight of a flux composed of equal parts 
of soda and sonny wine A prom in a porcelain crucible, covered, 
and, having been heated to thorough fusion, stirred with a glass 
rod, It is then allowed to cool, and afterwards placed in an 
evaporating dish partly filled with water, where the melted 
matter is softened and dissolved out of the crucible into the dish, 
which is then heated, and the watery solution is filtered into a 
ask, The residue on the filter is rinsed back into the dish, very 
dilute nitric acid is added, and the whole evaporated to dryness. 
The dry residue is taken up in water acidulated with nitric acid, 
heated, and filtered back into the flask, with the watery solution. 
The residue is washed with hot water, the filtrate is allowed to 
cool in the flask, ferric sulphate or iron alum is added, and the 
liquid is titrated. 

BrrorE the Academie des Sciéneés a paper was lately 
read _on vibratory forms of bubbles of glyceric liquid, by 
M. Decharme. A bubble is supported on a thin watch- 
glass fixed at the end of a vibrating plate or rod ; it follows and 
amplifies the vibrations, and with favourable conditions one can 
see distinct nodes and ventral ——. whose number varies 
with the velocity of vibration and diameter of the bubble. Three 
laws are given : (1) With a given number of nodals, the diameters 
of the bubbles are proportional to the lengths of the vibrating 
plate, or inversely 3 rtional to the square roots of the numbers 
of vibrations. (2) With a given diameters of bubbles, the numbers 
of nodals are inversely proportional to the lengths of the vibrating 
plate, or directly aten to the square roots of the numbers 
of vibrations. yy ith a given length of vibrating rod, the 
numbers of nodals are proportional to the diameters of the bulbs. 
These experiments, says Nature, generalise that of Melde by 
extending it to spherical surfaces, and even to volumes, for the 


author has found that thin balloons of caoutchouc filled with | D 


water behave like bubbles. 

Some interesting particulars as to the salt trade are given in 
the August number of the Government statistics published at 
Berlin. The production of rock salt has been rather on the 
increase, while that of salt obtained from salines has somewhat 
decreased. It is as follows (1 centner, 110 lb.) :—Rock salt, 1876, 
3,106,325 centners ; 1877-78, 3,220,992 centners ; 1878-79, 3,757,186 
centners. Salines, 1876, 8,311,081 centners; 1877-78, 8,317,886 
centners ; 1878-79, 8,205,531 centners. Russia takes by far the 
largest amount of salt from Germany, as is the exports, her 
requirements in 1878-9(775,258 centners) having more than doubled 
those of 1873 (338,655 centners). Austria, the Netherlands, and 
Norway are the next largest customers. The total exports of 
German salt in 1878-9 were 2,089,785 centners. ‘The applications 
of salt to the various industries during the past year were—in the 
preparation and preservation of fodder, 1,815,251 centners; 
artificial manure, 59,227; soda and glauber salt manufactories, 
1,783,816 ; chemical and dyeing-works, 808,660 ; soap and candle- 
works, 104,870 ; leather and tanning trades, 103,381; metal trades, 
64,254; glass and pottery, 50,616; sundry technical uses, 31,256 ; 
total, 4,221,333, 





MISCELLANEA. 
Tux Greenwich and Millwall Subway project is again being 
brought before the public. 
New Docks are proposed for Kirkcaldy at an estimated cost of 
£500,000. The Caledonian Railway Company is to be asked to 
make a branch line to Alloa, 


A MEETING of those interested was held in Manchester on 
Thursday last, for the purpose of re-discussing the question of a 
Manchester and Salford tidal navigation. r. Hamilton Fulton 
explained in detail his project for carrying out the undertaking. 


Tur extension of the employment of nickel is well illustrated 
in an exhibition of articles made of this metal in the Palais de 
V'Industrie. These include all kinds of carriage, tramway, and 
railway carriage, and machine fittings, nickel plated mathematical _ 
and optical instruments, heating apparatus, table furniture, orna- 
ments in bright and bronze nickel), Messrs, C. Watson and 

‘o., London, are drawing attention to these in this country. 


Aw English engineer, Mr. Morrison, has recently made a survey 
of the Grand Canal of China, which connects the Peiho with the 
Yang-tse, and his opinions as to its improvement are embodied 
in a report made to some of the Chinese officers. He points out 
that China proper possesses unrivalled facilities for inland navi- 
gation, and that its great artificial route could be kept in good 
order for an exceedingly moderate expense, when the length and 
importance of the canal are considered. 


NarTuRAL gas is now extensively utilised in the pottery district 
of East Liverpool, Ohio. A number of the potteries there are 
using the gas, of which there seems to be an exhaustless supply, 
to fire their kilns, to make steam for their engines, and heat and 
light their works. Many private houses in the towns are not 
only lighted, but are also heated with it, the gas being used for 
cooking as well. The Chicago Journal of Commerce, in an enter- 
taining article on the growing industries of this Staffordshire of 
America, notes that the street lamps of the town are left burning 
by day. 

Messrs. LEGRAND and Surciirre, of Bunhill-row, last week 
sunk a tube well of 100ft. in depth in a very short 
time at Johnson’s Cement Works, Cliff, near Gravesend. 
An “Abyssinian” tube was driven by the new process 
described in THE Encineer for the 14th March last, It was 
commenced at twelve o’clock on Monday, and by Wednesday 
afternoon 100ft. was reached through clay, vel, and chalk, 
The time occupied in reaching this depth included three stoppages 
to ad samples of water, viz., at 64ft., 77ft., and 100ft. respec- 
tively. 

THE project for constructing a tunnel under the river Mersey 
between Liverpool and Birkenhead is assuming a definite shape, 
The proposed subway starts from the junction of Taylor-street 
and Canning-street, Birkenhead, and under the Woodside 
stage, coming up on the Liverpool side between the George’s 
Baths and the George’s Dock, and having its outlet at the bottom 
of James-street. It is estimated to cost £500,000, and four public 
bodies are invited to confederate for the purpose of carrying it 
out. The width of the subway under the river is to be 27ft,, and 
30ft. at its entrances, and the gradients vary from 1 in 27 to 
1in 50. Estimated net revenue £40,000, 


THE recently-erected Nickel Plating Works, Bishopton-lane, 
Stockton-on-Tees, owned by the Plating Company, Limited, 
have just been doubled in size and plant. They now possess at 
Stockton the largest nickel bath in Great Britain, it being about 
15ft. long, 3ft. wide, and upwards of 4ft. deep. The Saag is 
now much employed by marine and locomotive engine builders 
in the Tyne and Tees districts, who are having their engine 
fittings nickel plated by the company’s process. Household 
goods, such as fenders and fire-irons, form a considerable part of 
the company’s work, samples of which were exhibited at the 
iron market at Middlesbrough a fortnight ago. 


An inter-oceanic route has, it is stated, just been commenced 
across the Tehuantepec Isthmus in Mexico, the Government of 
which has given Mr. ned, of Pittsfield, Massachusetts, a land 
grant sufficient for railway purposes, together with full control 
of the harbour at the mouth of the Goatzacoalcos river and of 
the lakes on the Pacific side. The railway, which is to be fin- 
ished in three years’ time, will start from the harbour and termi- 
nate at the upper lagoon on the Pacific side, the distance being 
between ninety and one hundred miles. Already a large staff of 
engineers and labourers are on the ground, and supplies of 
material have arrived from Galveston and other places. As the 
harbour of Vera Cruz is fast silting up, the formation of another 
one at Goatzacoalcos is a matter of considerable interest to the 
Government. 

Mr. WastENEYs SuitH, Newcastle-on-Tyne, has just received 
from the Admiralty orders to fit her Majesty’s ships Rover, 
Eclipse, and Hydra with his patent ‘ stockless ” anchors, in con- 
sequence of the favourable reports received on the large one in 
use on her Majesty’s ship Garnet, in the South American station, 
for more than twelve months. The principal features of this 
anchor are that, unlike all other anchors, it has no stock, and 
when holding both arms are always in the ground, the holding 
power being thus enormously increased. This anchor has been 
steadily growing in favour, and is now.used by various foreign 
and colonial Governments, and by the leading maritime com- 
panies of the world, including the Canaek Company, Peninsular 
and Oriental Company, and Union Steamship Company. 


Tue Government of India in 1870, and again in 1877, offered 
rewards for the discovery of a cheap and rapid mechanical or 
chemical process for the preparation of rhea fibre, which is at 
present worth from £40 to £50 per ton in England. F thou- 
sand rupees for the best invention, and 10,000 rupees for the next 
best; but at first only one inventor, Mr. John Greig, came 
forward, and though he failed to satisfy the prescribed conditions, 
he was, as stated in our description of the bara gr THE 
ENGINEER for 30th November, 1877—rewarded with £1500, A keen 
competition, however, promises to take place shortly at Saha- 
ranpur between twenty-three gentlemen from England, America, 
France, Denmark, New Zealand, Batavia, Hungary, and from 
parts of India. The judges of the trials will, says the Homeward 
Mail, have to describe the processes and determine whether the 
conditions of the Government notification have been complied 
with or not, while the quality of the fibre produced will be left to 
experts at home. 


On the 18th inst. the new floating basin of the Bordeaux 
ocks was opened with great ceremony. This basin has been 
eight years in construction, and has cost £600,000 ; M. Joly de 
Boissel is the engineer-in-chief. The basin was created on a spot 
where the soil was marshy to an average depth of 12 metres. 
The basin is 100,000 square metres in extent by 10 metres in 
depth. It is fed with water from the Garonne and by an artesian 
well of great depth. To encompass this basin with a quay 
18 metres broad, huge blocks of masonry had to be sunk to a 
depth of 12 metres to reach solid ground. Round it will be con- 
structed the new docks already commenced. The basin can 
accommodate eighty ships of the largest tonnage, and alongside 
it another has been made where men-of-war can be repaired. 
When it is considered that the port of Bordeaux can at present 
only accommoiate 200 ships, that the unloading of these ships 
sometimes takes forty days because they cannot get alongside the 
quays, and are often obliged to wait for days and days in the 

s off Pauillac, the advantages to accrue to the maritime 
commerce of Bordeaux from the new floating basin will be easily 
understood. The shipping of Bordeaux, which in 1857 amounted 
to 750,000 tons, with 100,000 tons for steamers, has almost 
po pom since then, and the tonnage of the steamers exceeds 

,000 tons, 
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AGENTS FOR THE SALE OF THE 
FOREIGN ENGINEER, 


—Madame Borveas, Rue de la Banque. 
eer and Co., 5, Unter den Linden. 
VIRB EA Some. GerRoip and Co., Booksellers. 
— IETMEYER, i 
iW YORK.—Tux Wittmer and Rogzrs News Company, 
81, Beekman-street. 





TO OOBRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
i that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e st in order that 
answers received by us may be forwa to their ination. No 
notice will be taken of communications which do not comply with 


insertion in THE ENGINEER, o7 
ust be accompanied by the name and 


be taken 
nonymous communications. 
paaree— We regret that we have been unable to obtain the information you 
want. Possibly a letter addressed to the manager might find the exhibitor 
i stion. 
geasron.—in the article on ‘‘ The Theory of the Compound Bngine,” which 
appeared in our last impression, page 283, line 4 from the top the seventh 
paragraph, for “cut off at each stroke,” read “ cut off at stroke.” 





INDIGO MACHINERY. 
(To the Bditor of The Bngineer.) 

Sir,—We shall feel obl: if any of your correspondents can inform us 

who are manufacturers of indigo machinery. » AND 8, 
Cannon-street, E.C. 
LIGHT MOTIVE POWER. 

(To the Bditor of The Engineer.) 
any correspondent tell me where I shall be able to find out 

htest form 





Sir,—Can 


what is the of motive pone machinery, with all appur- 
ba aT ‘e capable of lifting 600 Ib. 1ft. per minute ? B. ok 
Oct, 18th. —< 


THIN METALLIC REFLECTOR SHEETS OR PLATES. 
(To the Editor of The Engineer.) 

Sin,—Would any correspondent kindly give me the names of makers 
ofathin highly polished metal which I believe has a silvered face ; 
frequently as a reflector; whether it can be in sheets 
cally bent, and the ged cost ? Souicitovs. 





REMOVING SCALE FROM BOILERS. 
(To the Editor of The Bngwneer.) 
=p any reader would kindly answer me the following questions I 


the same as a favour, viz : We have two Lancashire boilers 


sh accept 
with two tubes 2ft. 9in. diameter each ; the boilers are 28ft, by 7ft. 6in. | P 


diameter, They contain a very hard and tenacious scale, varying from }in 
to jin. in thickness along the whole ae of the flue sides. ow can I 
remove the same, either m y or otherwise? I have tried 
evaporatin caustic soda for three weeks together with slow fire and 
manhole lid off without any good effect. I can spare one boiler for 
weeks together at present if I can only do anything to give them a 
thorough cleansing. X. Z. 

Yorkshire. 
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MEETING NEXT WEEE. 


InsTiTUTION of Mrcuanical Enoinrers.—Meeting on Thursday, 30th 
inst., New Town Hall, Manchester. The chair will be taken at 7 p.m. by 
the president, Mr. John Robinson. The ballot will take place at the 
meeting for the election of new members; also the nomination of the 
officers for election at the next ann ; and notice 
should be given of any alteration in, or tions to, the bye-laws, to be 
my the next annual general meeting. The follo papers will 

read and discussed at the :—*On the Loss of Power im the 
Screw Propeller, and the Means Improving its Efficiency,” by the 


Hon. R. C. Parsons, of London. ‘‘ On Improvements in Machinery for 


Rolling Iron and Steel P' " by Mr, Edward Hutchinson, of Dar! . 
“On a Fireless Locomotive for "Tramways," by M. Léon Francq, of Paris, 
comm through Mr. C. 
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THE PORTSMOUTH NIGHT ATTACK. 


THE night attack which took place at Portsmouth on 
October 16th, while hardly ranking as an experiment, 
was very valuable as a piece of practice for our men in 
the operations of torpedo warfare under circumstances 
brought to resemble those of actual service as closely as 
conditions admitted. so much depends on 
emcee, and so many doubtful ay have to be 
decided by the umpires, we must not build much on the 
results achieved. This, however, does not muverially 
affect the value of the trial viewed as a torpedo and sub- 
marine mine field day. It does not appear that it would 
be a desirable thing to carry out experiments exhibiting 

wers We to keep an enemy's fleet from 








further notice, be h 





® po possess 
entering Portsmouth Harbour, The information to be 


derived from such operations might be beneficial to a 
future enemy rather to ourselves. The operations 
on this occasion, then, must be understood as illustrating an 
attempt made by a fleet to pass up an imaginary channel 
one side of which was represented by the sea 
running from Fort Monkton to Blockhouse Fort, and the 
other by an imaainary line indicated by the tenders 
Speedy and Medina, which were moored with lights for 
this purpose. The channel thus formed was about 800 
yards wide, of which the portion next the imaginary 
shore was supposed to be defended by submarine mines 
fired by observers on shore, who insert keys ing the 
necessary electric connection when vessels are seen to be 
within reach of the mines, but which are not liable to be 
fired by contact, and consequently do not interfere with 
the passage of friendly ships ; in fact, such mines may be 
ae at such depth as prevents contact with any vessel, 

he remaining part of the channel, 650 yards wide, was 
guarded by mines furnished with blowing ex- 
ploding mechanically by contact, and also by those in 
which = 4 contact completed the electric circuits, 
and so fired their char It was therefore consi- 
dered impossible for a fleet to pass up this channel 
unless it could first clear away these obstructions. 
The method of doing this always resorted to is 
some form of fishing by means of boats. The boats 
draw little water, and pick their way carefully, slowly 
“creeping,” as it is termed, clearing away obstruc- 
tions and opening a for the fleet. The two most 
recently devised means of performing this operation are 
two systems of countermines. On one of these a vessel 
drops charges which explode and blow away the mines 
and their connections. Such a vessel cannot expect to 
escape a tremendous fire, but, steered by electricity, 
she may be driven on without any crew far ahead o 
other ships. This we need hardly say is a refinement of 
science seldom likely to be actually carried out. The 
other method which has recently obtained is very practical. 
It consists in hauling grapnels, by means of ts, over 
the defended channel; the nel hooks having in their 
bends gun-cotton charges which are exploded by contact 
when they take hold of the submarine mines or their 
connections. Such boats havea perilous duty on service, 
but may perform it by nye their way gently. On the 

resent occasion the means of preventing this depended 
chiefly on an electric light thrown from a lantern worked 
by seventy cells of Grove’s battery, which enabled a 
powerful fire of infantry and artillery to be brought 
to bear on any boats which became visible. American 
authorities have laid it down that a channel can 
always be forced by a determined attack of vessels if 
it is defended by obstacles only, or by artillery fire only. 
In the former case the clearing of the channel is a mere 
matter of time. In the latter the ships are not detained 
long enough under fire to stop them. A well placed 
line of obstacles defended by powerful fire forms a com- 
bination which was generally found to be too formidable 
to overcome. 

Disconnecting the attack then from the actual condition 
of Portsmouth Harbour, which we maintain must be 
done under the various suppositions and alterations that 
ad been made, the trial took the form of the attempt to 
break a in formidable lines of obstruction, well 
defended and artificially illuminated on a dark night. 
The effect of artillery fire was represented by the 
decision of umpires who were present with the guns, and 
ordered vessels to be taken out of action when a piece 
had played on them sufficiently long in their estimation 
to have disabled them. The same practice was followed 
with infantry fire and boats, while any boats of opposite 
sides who came in contact with each other were both 
ordered out of action. We ought further to mention 
that the channel to be forced was guarded by an enormous 
boom. The attacking force then had a difficult task 
before them, and it is little to be wondered at that various 
boats and small steamers employed on the work became 
rapidly exposed to severe fire, and ordered out of action. 
Nevertheless, an opening was successfully broken in the 
boom by a dynamite charge placed on it ¥ a boat, and 
eventually a channel 60ft. wide was opened through the 
obstructions by the Vesuvius, which comes and 
exploded the requisite counter mines. A 60ft. passage 
is not considered sufficient to enable men-of-war to effect 
an entrance, and the writer of an article in the 7imes 
appears to consider that the defence had the best of it, a 
conclusion which seems hardly justified. The article in 
question appears to be written with a bias towards the 
engineering operations. A naval enthusiast might argue 
that whether the channel opened was on this occasion 


sufficient or not does not affect the fact that, in spite of | f 


full pre yan including the application of a powerful 
electric light, and the unexpected introduction of large 
booms, an opening was fo and a passage cleared. 
On the whole, it is difficult to argue from results ; the 
preparations were doubtless very complete, and s 
ey. because the time of attack was known. On the 
other hand, the attack was pushed with more recklessness 
than would be wise in actual service. About the value 
of any sweeping lessons to be learned from the results 
there may then be different opinions. Nevertheless, in 
the practical working out of details much may have been 
brought out, and unquestionably excellent practice has 
been furnished for our navy, our engineers, and artillery. 


MARINE ENGINE SHAFTS. 

Tur Peninsular and Oriental mail steamer, Australia. 
broke her crank shaft at noon on Friday, when about 
thirty miles off Ushant. An attempt was made to reach 
a port under sail, but great steamships like the Australia 

om spread canvas enough to render them manageable 
in rous waters. At 5 p.m. the steamer Trentham 
Hall took the Australia in tow; but the weather 
became rough, the hawser parted, and the Trentham Hall 
went for assistance, Meanwhile, the Australia drifted 
about the and was in considerable peril, The 


paddle frigate Valorous and the tug Trusty at last 
arrived from Plymouth, but throughout Monday and 


— Th 





Tuesday all their efforts to tow the ship into port were 
unsuccessful, and to save her from destructicn she 
had to cast anchor and wait for more moderate weather. 

@ passengers were sent ashore in the Valorous, and 
by this time the ship is probably in harborr. Thus it 
will be seen that the safety of a very valuable ship has 
been imperilled by the break down of her engines. The 

ngers have esca and so no lives have been lost, 
ut much inconvenience been entailed, not the least 
being the detention of the mails, which, dispatched from 
per teal on the 16th inst., cannot reach Suez until 
at least a week after the proper time. The Australia 
is 382ft. long, 44ft. 6in. beam, and 33ft. deep. She was 
launched in 1870. Her engines are by Messrs. Caird. 
They have two cylinders, respectively 62in. and 96in. 
diameter, with a stroke of 4ft. 6in. The crank shaft 
broke through the after crank pin. The failure was in 
this case very probably due to the fatigue of the metal, 
as it has worked regularly for nearly nine years. Unfortu- 
nately there is nothing new about the accident. Indeed, 
the failure of the ts of marine engines is a matter 
of such common occurrence that whenever a steamship 
is a few days overdue the breaking of her crank or pro- 
pene shaft is always the first cause assigned for the 
elay. Not less than 100 shafts are broken every year in 
British ships. The cost ofalarge shaft, inits place, in ashipis 
very considerable; anditsfailure represents some pecuniary 
loss. But the cost of taking out the old shaft and re- 
placing it with a new one is as nothing compared with 
the expenses incurred by the delay of the ship on her 
voyage, and of her detention in port. Thus a new solid 
crank shaft for such a ship as the Orient could not be 
forged in less than three months. It is of course prac- 
ticable to keep crank shafts in stock, and in some marine 
mow works a dozen spare crank shafts for as many 
different ~ may be seen stowed away, carefully 
pon and done up with laths and canvas to protect the 
rings. But when a ship goes ona long voyage, her 
machinery may break down so far away from home that 
the utility of the spare shaft is questionable. For 
example, if the Orient lay in Melbourne, wanting a new 
shaft, at least six weeks would elapse before she could 
get one out from England. To carry — crank shafts 
is out of the question in the case of large steamers ; 
they weigh too much, and are too unwieldy to stuw com- 
fortably. Twenty tons of crooked iron in one piece is 
not easily disposed of in an accessible place on boarp 
ship, As a matter of fact, steamers seldom carry 
spare crank shafts; they do frequently carry a spare 
length of screw shafting, but even to this there are 
objections. Built-up crank shafts are now rapidly coming 
into favour, because, if a failure takes place, the defective 
portion can be removed and replaced, and the ship’s 
detention in port reduced to the smallest possible time. 
But many engineers assert that built-upcrankshaftsare not 
quite free from defects, and that now and then they work 
loose. Apart from the risk of loss of money and time 
is the more serious danger that the ship herself and 
many lives may be lost by the breaking down of her 
machinery. these things being taken into considera- 
tion, it becomes evident that to obtain crank and pro- 
peller shafts which will not break is a matter of vital 
importance to the shipowner, and it might well be 
imagined that no efforts would be spared to obtain only 
the best possible shafts in all cases. If this be so, then 
it must be admitted that the efforts in question do not 
result in success. On the other hand, if the efforts are 
not made, the circumstance reflects anything but credit 
on those concerned. 

It is quite certain that marine engine shafts break 
more frequently than those of any other engines, locomo- 
tives not excepted. The reasons why are manifold. The 
conditions inimical to their longevity have been well 
handled by Mr. Milton, whose paper, read before the 
Institution of Naval Architects, will be found in 
THe ENGINEER for April 18th, 1879. As far as 
mere dimensions are concerned, rules have been pre- 
rome long since for determining diameters which have 

nm accepted by the Board of Trade as sound, and the 
accuracy of which is not disputed by marine engine 
builders asa body. If crank and propeller shafts broke 
because they were not large enoug e difficulty could 
be got over; but shafts made 10 to 20 per cent. larger than 
is necessary according to the rules to which we have 
referred, break. Nor is it in gales, or when the engines 
are racing, that such failures necessarily take place. It 
is hardly too much to say that shafts give way nearly as 
frequently in comparatively moderate weather as in 
heavy gales. As regards crank shafts, some peculiar 
eatures now and then attend their destruction. Thus 
it is well known to sea-going engineers that nothing 1s 
more likely to split a crank t than hot bearings. It 
might be supposed that bearings in this condition resist 
the rotation of the shaft so powerfully, that it is twisted 
across, but this does not appear to be the case. An engine 
may run very hot indeed whileall the bearings are so loose 
that it is impossible to sup that any undue torsional 
strain is put on themetal. After anengine has heated badly 
afew times, a close examination of the journals will but too 
often show a fine hair line running lengthways in the 
metal. This is an incipient crack, and the splitting of 
the journal is only a question of time. Again, 
cranks break off at the union of a web with a 
journal. A new shaft apparently much — is put 
in, and in a couple of months it will be found broken in 
the same place. This has certainly occurred in some 
ships as much as three times in succession. Such things 
do not take place without very good cause; but no 
general, satisfactory, hypothesis has yet been framed to 
explain them. But putting on one side what may per- 
haps be called mysterious cases of fracture, we have left 
a very large number of breakages which evidently take 
place because the shafts are not strong enough to resist 
some extra strain or jerk. They ought to have been 
strong enough if mere size could have im the 
necessary qualification, We have no resource left but to 
assume that the shafts broke because the iron of which 
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they were made was bad, or the forging defective, or both. 

Here we feel that we approach delicate ground ; but 

nothing is to be gained by concealing the truth, which is 

— that many very bad shafts indeed find their way 
sea. 


The system at present_adopted by marine engineers 
ee to be defective. In very few cases do they forge 
eir own shafts. They order them from different firms 
who make the production of large forgings a speciality. 
In the present day competition is keen, and the price 
paid for such things as crank and propeller shafts is too 
small to leave much profit unless care is taken to keep 
down price. But to do this the shafts are usually made 
by contract. In other words, the forge hands work by 
the piece. They make shafts at so much a hundred- 
weight. What becomes of them afterwards those con- 
cerned in their actual production care not at all. 
Nothing, under such circumstances, but the most rigorous 
inspection can secure a satisfactory result ; and in this 
respect the system breaks down, and defective shafts find 
their way into the market. It is practically impossible 
for the marine engine builder to tell whether he has got 
a sound shaft or not. It is customary to take samples 
of the metal slotted out of the webs, and also from the 
ends of the shafts, and elsewhere, and to test these by 
torsional and other strains; but the uy of one piece 
of iron taken out of one end of a great forging weigh- 
ing some 10 or 20 tons is not complete evidence of the 
quality of the rest. The inside of a shaft may be impro- 
rly welded, full of cinder, burned, or otherwise 
ad, while the outside is perfection. It is only a question 
of time how soon such a shaft will give way. Ship- 
owners, when asked to pay a little more money than 
usual for a shaft made with more than ordinary care, too 
often refuse to do anything of the kind. They argue 
that at the contract price of the engines they ought to get 
perfection in shafts. When it is borne in mind that they 
have ee the lowest possible tender, and have prob- 
ably cut that down, we are lost in wonder at their faith 
in human virtue. We have no doubt that engineers are 
very anxious indeed to get excellent shafts, and we are 
just as certain that shaft-making firms are quite as willing 
to supply them ; but the willingness of a firm to dis- 
charge a certain duty, and its power to do this, are two 
different things, and so a great many bad shafts get into 
the market. A case came under our own observation 
the other day, in which a crank shaft for a pair of com- 
pound engines, indicating about 900-horse power, broke 
after less than three months’ work. Specimens cut from 
the rough forging gave very good results; the iron was 
a little too hard, the extension not quite enough, but 
there was nothing presented by the tested specimens to 
which exception could be taken. Yet this shaft was found 
to have at the place of fracture a core, so to speak, of half 
welded puddled bars stuck together with cinder. Had 
the smiths been properly looked after, no such defective 
workmanship would have ruined an otherwise g 
forging. The selection of the best possible iron does not 
mend matters; some of the worst crank shafts ever 
made have been built up of admirable iron. We have 
heard of a screw shaft of Yorkshire iron, about 12in. in 
diameter, which split for a length of more than 6ft. in 
two places, on the very first voyage the ship ever made. 
The paramount defect of marine engine shafts is, we 
venture to assert, not bad material, but bad forging. 
And this again results in too many cases from the want 
of inducements—held out to all concerned by the ship- 
owner—to put better work into the forging. 

There are two conditions yet to be considered which 
complicate this question. One is the possibility of struc- 
tural change taking place in the metal; the other is the 
possibility that a fracture may be brought about by the 
carelessness of the engineers in charge of the machinery. 
Thus the texture of a broken shaft may be indisputably 
crystalline, and free from fibre. It may present excel- 
lent evidence that the iron, however good to begin with, 
has “lost its nature.” But it isin the present state of 
science difficult to prove that the shaft has not become 
crystalline as a result of work. Nay more, the received 
theory is that iron always becomes crystalline and brittle 
when it has been exposed to jars or concussions for some 
time. Let us suppose that a shaft breaks through one of 
the webs, or at the junction of a web with a crank pin, 
the maker will at once say that the engines have been 
run with too much play in the big end brasses, that the 
shaft has in consequence received two smart blows every 
revolution, and they will argue that such blows repeated 
at the rate of, say, 120 per minute, or 172,800 times per 
day, could not fail to alter the texture of the shaft. 
Such an argument is practically unanswerable, however 
fallacious it may be for the particular case dealt with. 
The shaft may have been crystalline and brittle from the 
first, but no one can prove that it was. Again, it may be 
argued, and we have heard it argued, when a propeller 
shaft snapped off like a stick of sealing wax, that the 
crystalline section resulted from the suddenness of the 
fracture, and not from defects in the iron, and it will also be 
urged that a fibrous fracture is no evidence of good quality, 
or a crystalline fracture evidence of the reverse. In a word, 
it is the most difficult thing in the world to prove that 
the makers of a crank or propeller shaft which has 
broken were in fault. The consequences are obvious. 
We have no intention of imputing dishonesty of purpose 
or sharp practice to any one, but it is a well-known fact 
that if a shaftmaker were sued to-morrow for damages 
because of the breaking of a shaft, he might adduce as 
much evidence to prove that the shaft was good, as those 
who suffered by its failure could bring forward to assert 
that it was bad. Unless, indeed, the shaft was so evidently 
defective that to defend it was impossible ; as in one 
case, where a hole existed in a crank pin, into which a 
reasonably large apple could have been put, an attempt 
was, it is said, probably in jest, made to argue that this 
was a flaw caused by the working of the crank develop- 

-ing a change in molecular structure. The reply was 
that no molecular change would account for the total 
disappearance vf two or three pounds of solid iron from 





the inside of a crank pin, a proposition so obviously 
true that the defence collapsed in a moment. 

We have endeavoured to set forth some of the diffi- 
culties which lie in the way of those who would fain get 
shafts which will not break. So far as we can see, there 
is nothing insuperable about them. Let a good price 
be paid to competent firms, and let the process of forging 
the shaft be watched from the first by a competent an 
trustworthy inspector. Let the iron be selected with 
care, and the system of forging adopted be one which 
will at all events get rid of cinder. Furthermore, let 
the shafts be examined at the end of each voyage 
that incipient flaws may be detected, and a break- 
down at sea will rarely be heard of. The risk incurred 
in using a bad shaft is so extreme, and the loss of money 
wasted every year by the breaking down of marine 
engines is so great, that no time or trouble or money 
spent in procuring thoroughly excellent marine engine 

afts can be considered thrown away. Our readers may 
rest assured that first-class shafts can be had, but we 
much fear that they are not to be had in the open market 
at a low price. 


THE SEVERN TUNNEL. 

AN unfortunate influx of spring water has temporarily 
stopped progress in the greater part of the work of 
making the Severn Tunnel, which the Great Western 
Railway Company is constructing to connect its system 
direct with South Wales, its coalfields and ports. This 
work has now so far advanced that of the river part of 
the tunnel only about one hundred yards of the advance 
or wagon heading remain to be pierced. A considerable 
portion of the shore heading both on the New Passage 
and Portskewet sides of the river has also yet to be made, 
and it is at about 350 yards from the river under the 
Portskewet shore that the breach has taken place. The 
rock, a hard close blue pennant, seems to be satisfactorily 
continuous and but little shaken in that part of the 
tunnel which is beneath the river, and but little serious 
trouble with water is there encountered. Under the 
western shore, however, the rock though hard is con- 
siderably shaken in places, and asthe level of the country 
is hereabout at a considerable elevation above the river, 
the subterranean water is under considerable pressure in 
the heading. A good many places have been passe 
where this water has found its way through fissures into 
the heading under a pressure which drives it in jets of 
such force that they shoot horizontally to distances of 
many yards, though generally the jets issue in such a 
direction that they soon hit the opposite wall of the 
heading. Though these are of some inconvenience they 
are not often looked upon as of any serious importance, 
as they usually soon exhaust the supply which gave them 
their pressure. In the case, however, of the spring, the 
influx of which has caused the flooding of the tunnel 
from between four and five hundred yards inshore to 
near the centre of the river - being that part of the river 
drained by the Southbrook shaft—the fissure is of unusual 
size and character. At about 350 yards inland from the 
river, a fracture of the rock running at an angle of about 
15 deg. with the heading, and in a nearly vertical plane, 
was cut into and passed. A considerable “ weeping” 
commenced soon after this was met with, but the in- 
creased quantity of water did not make more than about 
a half stroke per minute difference in the necessary 
speed of the pumps, which lift about 250,000 gallons of 
water per hour. About ten yards from the point where 
the fissured rock thinned out into the heading, another 
fissure or “ back,” as it is technically termed, was passed, 
running in a vertical plane roughly transverse to the line 
of the heading. It was then anticipated that some 
trouble with the water would arise, and extra pumps, 
which had been some time under orders for construction, 
were directed to be completed. Previous to meeting with 
this spring indications had not been wanting suggestive 
of increase of water under this shore, and Mr. C. 
Richardson, the engineer of the tunnel works, had 
ordered the pumps referred to. The transverse fissure 
did not at first give much trouble, but on Friday last— 
the day on which the Severn Bridge was opened— 
though this part of the heading had been strongly 
timbered, as is a considerable portion of this heading, the 
pressure of the water on the two faces of the wedge- 
shaped piece fissured off from the parent rock, forced the 
whole block forward some inches into the heading, frac- 
turing the wood lining and struts, and bursting out so 
suddenly that the noise is described as like the report 
from a gun. Ina few hours it was found that the water 

gained so rapidly on the pumps that it became 
useless to continue their working until extra pump- 
ing power arrives, and the pumps were accordingly 
stopped. The whole length of heading comprised 
within the above-mentioned limits was soon filled. 
The wells, and two small streams fed by a powerful 
nad in Portskewet, rapidly lowered, and by the time 
the heading was filled had in most cases run dry. At mid- 
day on Saturday, however, the sinking had stopped, and the 
surface springs at a level of about 250ft. above that of the 
a began to runagain. The hour at which the sprm 
urst into the heading, which is 7ft. square, was observed, 
and that at which it filled the heading was recorded in 
the pump house. The capacity of the heading being 
also known, the data necessary for calculating the 
uantity of water to be dealt with from these springs are 
thus obtained. The pumps about to be fixed will add 
about 114,000 gallons per hour to the pumping power at 
command, and this will leave a considerable margin for 
further water which may yet be met with. Very little 
more, however is expected, all the springs in the district 
being so rapidly drained by the big fissure. Moreover, 
the completion of the heading will facilitate the distribu- 
tion of the water to the pumps at the several shafts, of 
which latter there are two on the Portskewet shore, 
further inland than that in which the pumps referred to 
are fixed. The permanent pumps for draining the tunnel 
when finished are in this shaft. Here a fine pumping 
station has been erected, chiefly of the pennant stone 





———— 
abounding on the works, containing a battery of six |o 
Cornish ilers, supplying steam to a pair of Bu 
engines, made by the Hayle Foundry Company. About 
six weeks will be necessary to complete the headin 
under the river after the water is pumped out, Thie 
however, will probably be some weeks hence, and in the 
meantime all work in that part of the tunnel which js 
drained by the shaft near the river on the Portskewot 
side will be stopped. This is very unfortunate, apart 
from the question of cost involved, for the completion of 
the tunnel is a matter of national importance, inasmuch 
as it will form the completing link in the Great Western 
direct and express route between South Wales and Lon. 
don. Great as has been the quantity of land water to be 
raised by pumping, it is satisfactory to find that the 
strong blue pennant found under the river, maintains the 
expectations of Mr. Richardson before the tunnel wag 
commenced. The sinking of the first shaft showed that 
much water was to be expected from the discontinuoys 
strata west of Portskewet, and that it has increased as 
the heading in that direction has pease’ has been no 
matter for surprise, preparations having been made for 
it. Such a disruption as that which has taken place 
could not, however, be very well provided against, for 
though the jointed nature of the rock being cut through 
was well known, a combination of fractures could hard y 
be anticipated that would allow a mass of several yards 
in length to be moved as it has done. The surface cut 
a, oar side of a 7ft. heading — is comparatively 
small, and that a series of joints should so meet as to be 
all within the area of this surface, and at the same time 
form the meeting place of so much water, must be looked 
upon as very unusual, Throughout the work as far as 
it has yet gone, the anticipations of Mr. Richardson, with 
this exception, have been ey confirmed, and this 
even against the opinions commonly held by geologists 
with respect to the geological formation of the river 
channel. It was commonly held that this channel was 
due to a fissure in the rocks caused by upheaval or sub- 
sidence, but the proved continuity of the pennant sand- 
stone has disproved this view and confirmed that of Mr, 
Richardson as to its chief formation by erosion. When 
it is remembered that the tide often flows at the rate of 
about ten knots an hour, and that it sometimes rises 


d | twenty feet in about two hours, the erosive action of so 


powerful a current aided by the large quantities of heavy 
gravel which are carried up and down by it, may be 
easily imagined. In the hundred yards or so that have 
yet to be passed through near the centre of the channel, 
it is of course possible that much may yet be learned, 
but at present everything points to a satisfactory conclu- 
sion of the works, the present mishap notwithstanding, 





THE CLEVELAND PIG IRON TRADE, 


TuE occurrences of the past two or three days have given 
a more hopeful hue to this trade, which for so many years has 
lain under the most disheartening gloom and depression. At 
the time that the affairs of Messrs. R. Lloyd and Co. fell into 
liquidation, it was evident to those who had some knowledge 
of the workings of the inner circles of the trade, that the 
furnaces would not be allowed to stand long without an offer 
being made for their purchase. They were too favourably 
situated to share the fate of the furnaces of so many other 
concerns whose affairs have gone into liquidation—a slow 
rotting away. This remark applies especially to the plant of 
six furnaces known as the Linthorpe Ironworks. The three 
furnaces acquired by Messrs. Lloyd and Co., at Lackenby, 
about eighteen months before their liquidation, have se 
been taken over by Messrs, Downey and Co., of Coatham 
Ironworks, by whom they will be worked with sufficient 
capital, and with the energy which characterises the managing 
partner of the concern, Mr. A. C. Downey. The six furnaces 
at Linthorpe have also been disposed of, having been sold on 
Wednesday in the current week to Mr. Edward Williams, the 
president of the Iron and Steel Institute, and late general 
manager for Messrs. Bolckow, Vaughan and Co., Limited. It 
is understood that Mr. Williams has purchased for himself 
and two or three friends of the highest standing in the 
iron trade, and that he will take the practical management 
of the works, The price paid for the furnaces is not 
stated, but it is believed to be about £70,000. In the 
prosperous days of Cleveland a blast furnace, built on 
the most improved principles, was estimated to cost 
with the necessary accessories about £25,000. In the 
balance-sheet issued at the time of Lloyd and Co.’s liquidation 
the Linthorpe furnaces were valued at £122,580. But four 
of the furnaces are in such a condition as to require re-lining 
before they can be put into blast, and Mr. Williams 
will doubtless see the necessity of a considerable expenditure 
before the furnaces are put into efficient working order. The 
fact that a new and vigorous concern well manned is launched 
upon the trade of Cleveland ought to do a great deal towards 
sorernys the newly-awakened confidence in the pig iron 
trade of that district. The rude blows which the com- 
mercial credit of Cleveland has suffered since the failure of 
Messrs. Thomas Vaughan and Co. occurred—which was like 
the giving way of the keystone of a bridge in its consequences 
upon the local trade—have scared everybody who might have 
helped to alleviate the condition of the district. When firms, 
against whose names it had once appeared incredible that the 
breath of suspicion could cope, toppled to their fall, bringing 
down with them men whose names and doings were part and 
parcel of the short-lived history of Middlesbrough, it 
appeared as though certain ruin for the whole district was 
inevitable. Happily, the cloud an to lift when it could 
least have been expected to do so, n became once more a 
marketable commodity, and in the impetus given to the crude 
iron trade of Cleveland fresh enterprise began to be developed. 
Although most makers * -ve not yet experienced ey great 
benefit in a pecuniary po. _f view from the advance of prices, 
being committed to long contracts, it must undou ly be 
admitted that the tone of trade is greatly improved. The 
operations of speculators have already pulled down the prices 
which were prevailing a few days ; but a steady business 
is being done underneath these gambling fluctuations, and the 
fact cannot be disputed that stocks are being reduced, and 
that iron is being sent away from the districts, Messrs. 
Samuelson and Co, have just commenced constructing an addi- 
tional blast furnace, and several other makers have called 
long-dormant furnaces into age once more. Altogether, 
the prospects of the trade are decidedly improved, and Cleve 
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romises to again become famous for its production of 
ena r good pig iron. It may now be hoped that a fresh 
impulse will be given to the production of Cleveland steel, 


from which great things not yet realised were expected. 


COMPULSORY BOILER INSPECTION. 


THERE is at last some evidence that juries are beginning to 
understand the importance of returning something else but a 
nominal verdict when inquests are held on the bodies of 
individuals killed by the explosion of boilers. It is well known 
that if all steam boilers were properly and periodically 
examined, the number of explosions occurring annually in the 
United Kingdom would be extremely small, and of course the 
number of lives lost would be reduced in proportion. No one, 
go far as we are aware, has recently attempted to dispute this 

roposition. It is said now and then that boiler inspectors 
perform their work badly; but be this as it may, an examina- 
tion of accessible statistics will prove that boiler inspection, as 
carried out in practice, with all its faults, prevents explosions. 
This being the case, it is not too much to say whenever any- 
one is killed by an explosion, that the death has been caused 
by negligence on the part of the owners of the boiler, which 
is criminal in fact, although not in law. Juries, however, 
begin to manifest a desire to bring those guilty of such negli- 
gence within the grasp of the law, which they can easily do 
by returning verdicts really in accord with the facts. The most 
recent case in point is supplied by the*explosion which took 
place at the finishing works of Messrs. Balme and Pritchard, of 
Halifax, on the 9th inst., killing six persons. On Tuesday the 
jury gave a verdict strongly condemning the conduct of the firm, 
ia neglecting to have the boiler properly examined, It was 
stated that the owners had been urged, without avail, by the 
jnsurance company concerned to permit the boiler to be 
examined. Furthermore, the jury expressed the opinion that 
such examinations should be made ey: In this respect 
they went perhaps a little too far, but not much. Great 
latitude has been allowed boiler owners in Great Britain, in 
the hope that their own sense of right and wrong would lead 
them without compulsion to take proper precautions to ensure 
the safety of their operatives ; but the time is not far distant 
when a manufacturer will be compelled to have his boilers 
inspected just as he is compelled to fence his machinery, and 
for just the same reason. There will be no great hardship 
after all in compelling a man to take proper precautions to 
prevent the destruction of his own ai: ag ® neighbour's 
property. 


THE DURHAM COAL TRADE SLIDING SCALE, 


TueRE is now established on a firmer basis the sliding scale 
method of determining wages in the Durham coal trade. It 
may be remembered that the first scale was based on the 
wages and on the price of coal which prevailed when it was 
adopted, and that provision was made for a fall in price by a 
descent in wages to the extent of 74 per cent. only, which was 
found needful under the scale at the first revision, but after 
that no provision was made by the scale for further reduction. 
The rate of increase in wages was to be about 5 per cent. for 
every 8d. a ton in the average realised price of coal in 
Durham. The new scale is on a broader basis, as it will affect 
the wages of both miners, colliery enginemen, and cokemen. 
It adopts the same method of we prices, fixes present 
wages and prices as the standard, and allows of the free and 
full alteration of them to any extent that may be needed, at 
the rate of about 24 per cent. increase or decrease in the rate 
of wages to every 4d. rise or fall in the average realised 
price of coal, The first settlement of the price will be for 
the four months ending with October, and every four months 
afterwards. From official documents, it appears that the 
great bulk of the associated collieries of Durham have become 
‘‘eleven-hour pits,” only about fifty-four of the pits continuing 
to work the shorter hours that were general up to a little 
more than a year before the termination of the first sliding 
scale. It also appears that prior to the end of 1878 there 
were thirty-eight collieries in Durham either partially or 
wholly close1, and that in the earlier months of the present 
year fourteen more pits were added to the number. At the 
present time there are over fifty pits wholly or partially un- 
productive in Durham. 


MACHINERY AND UNIONISM, 

THE machinery which has been invented in Wolverhamp- 
ton for forming the eyes of picks, of hoes, of hammers, and 
the like, out of ordinary finished iron or steel at one heat and 
one operation is found to be of increasing value in the hands 
of the inventors. Improved forms of hoes are being turned 
out, which by hand could not be wrought at practicable prices, 
and orders of much value result. This week it has been 
found that with the eye, the cheeks also of the old Brazil hoe 
can at the one operation be formed. So soon as the machine 
was got out the unionist edye tool operatives began 
to show temper, serving their employers with harassing 
notices, and soon the platers and the set Aes struck, the first 
for higher wages, and the others because non-unionist platers 

been put on. Taking the bull by the horns, their 
employer determined to sweep his works of unionists, and 
he is steadily effecting his purpose, to the chagrin of the 
men on strike, who are offering to return at old rates if the 
notice to abandon unionism is withdrawn. Convinced, how- 
ever, that if he is to retain all the benefits to which 
he is entitled from his machinery, he must carry 
out his intention, he is wisely obdurate. We are 
now and again treated to hypocritical assertions on behalf 
of unionists that their organisations are not opposed to labour- 
saving machinery; but this Wolverhampton case is only a 
further proof that such assertions are mere talk. The easy 
non-manufacturing public need to be convinced by such cases 
as this that the public weal and the progress of mechanical 
invention are not matters which concern the trades unionist. 


THE THOMAS AND GILCHRIST PROCESS, 


SLow progress is beg For with the dephosphorisation 
of steel at the works of Messrs, Bolckow, Vaughan, and Co, 
The firm have now only oné converter at work on the Thomas 
and Gilchrist process, instead of two, and they have 
recently purchased a large quantity of Spanish ore for making 
ordinary Bessemer Pig, to be converted into steel rails, 
and this, notwithstanding that the firm had some months 
before terminated all contracts for the purchase and convey- 
ance of foreign ore, and intended to rely solely on Cleveland 
ironstone for the future. There is no doubt that the phos- 
phorus can be got out of the iron by the Thomas and Gilchrist 
process. The amp are, can it be got out in snch a way 
as to give a uniform product, and at a sufficiently low price ? 
Up to the present these questions remain unsolved, but there 
18 good reason to believe that the answer will be satisfactory, 


LITERATURE. 


The Student's Text-Book of Electricity. By Henry M. Noap, 
Ph.D., F.R.S., F.C.S. A New Edition, Carefully Revised, 
with an Introduction and Additional Chapters by W. H. 
Preece, M.LC.E. Crosby Lockwood and Co, 1879. 


Tae first pargenphs of the editor’s Introduction will 
show how utterly impossible it is to review this work in 
an ordinary manner. He says:—“ This new edition of 
the ‘Student’s Text-Book of Electricity’ was projected 
by Dr. Noad shortly before his lamented death. 1t was 
taken in hand and partially edited before it fell to my 
lot to complete the work. Very little of the old matter 
has been excised, but much new matter has been intro- 
duced. The chief difficulty met with has been not to 
know what to insert, but what to exclude. The original 
plan has been carefully adhered to, so as to make it a 
reflex of the existing state of electrical science adapted 
for students.” The last sentence of this paragraph is 
a little confused, but we think the whole conveys 
the idea that Dr. Noad left a half-finished boo 

the matter of which was probably stereotyped, an 

therefore practically beyond the editor's interference, 
requiring a tail-piece to complete the work. The editor 
was expected to furnish the latter and accept the former. 
The result should convey a warning to publishers that 
they would do well to heed. A conviction has long been 
growing stronger in our minds that old men should not 
write nor revise scientific text-books—Conservatism is 
too strong in them. The lines in which they worked in 
their younger days are to them the only routes to be 
followed ; they are partially blind to progress, and are 
apt to sneer at the energy and expansibility of thought 
possessed by younger men. There was in this work the 
germs of an excellent text-book ; but it required to be re- 
written and re-arranged, not printed with few “exci- 
sions.” The plan is defective for a scientific text-book, 
as well as ie one purely descriptive of phenomena. 
Double authorship has in some instances led to duplicate 
descriptions and decided contradictions. , : 

The first four chapters are devoted to the consideration 
of frictional electricity, then comes a chapter on atmo- 
spheric electricity, followed by one on magnetism and 
one on electro-physiology. Voltaic electricity takes up 
five chapters ; electro-magnetism, diamagnetism, magneto- 
electricity, and thermo-electricity one each. The latter 
part of the work is devoted to electric telegraphy and the 
electric light, concluding with a chapter on miscellaneous 
applications. 

The old-fashioned theories and nomenclatures of the 
book being numerous, and not in accordance with our 
views, we are glad to turn to the parts with which 
we concur. Some of Dr. Noad’s work is exceedingly 
well done, and should on no account be lost to the 
student. In the following extract, for example, the fact 
is clearly and concisely stated, the cause of the phenomena 
being described equally well :—‘On comparing the 
amount of the attractive force of the two dissimilar 

les of two magnets with the amount of the repulsive 
ater of the two similar poles, it is found that the former 
force is considerably greater than the latter. The result 
is a necessary consequence of the inductive process 
above described. When the two attracting poles are in 
contact, each magnet.tends to increase the power of the 
other by developing the opposite states in the adjacent 

alves, and thus increasing their mutual attraction. But 
when the two repelling poles are brought into contact, 
each magnet has a tendency to diminish the repulsive 
power of the other by Seana in it a polarity con- 
trary to that which it possesses. If one magnet be con- 
siderably stronger than the other, the repulsion which 
first takes place, on bringing their similar poles near 
each other, is changed to attraction when they are 
brought into contact, the strong magnet destroying the 
similar magnetism in the half of the weak magnet next 
to it, and inducing in it the opposite polarity.” 

In the additions made to this work the editor has been 
adversely handicapped by being tied to a plan devised by 
another author ; and hence, while the descriptions of 
modern apparatus in this part of the work are carried 
up to date, there are defects in it which could not well be 
avoided. We have always held that Mr. Preece’s forte lie 
in his descriptive powers, and his clear, terse, and vigorous 
language. All this we find in the portion of this book 
which can fairly be claimed as the editor’s, and the pub- 
lishers have seconded his work with a large number of 
illustrations. 3 : 4 

The investigations of many minds working deductively 
or inductively have formulated certain fundamental laws 

rtaining to science. Electricity has certain fundamental 

ws—laws which must be acknowledged in the making 
of 2 ogg og: or the sppeea, however skilfully put 
together, is valueless. These laws should be clearly 
understood by the writer of a text-book, and his object 
should be so to write that the laws may be impressed 
for life on the mind of the reader, and the author must 
prove the soundness of those laws by well-chosen 
illustrative examples driving home and _ clenching 
that which might otherwise make a mere temporary 
impression. We hold then that the plan of Dr. 
Noad’s book is defective, inasmuch as an attempt to 
describe everything electrical, without duly keeping in 
mind the laws upon which the senor is based is only 
providing a book to be read by dilettante hangers-on of 
science—readers who delight in “ knowing all about” the 
telephone and microphone, duplex and quadruplex 
instruments, cables, deep-sea and shore ends—Gramme, 
Siemens, and Edison machines, and the thousand au 
one other pieces of electrical work, but who could no 
more explain why this or that machine acted than 
could the Greeks of Homer’s time if brought to life 
and confronted with this modern work. We may 
be told that Noad gives these laws, and that the ordinary 
reader will be able to apply them, but we differ from 
such views, for it is perfectly well understood that 
examples of the application of such laws are of the 








utmost value to the student, 


FORTH BRIDGE. 


Iy our last impression we gave some drawings which afforded 
a good idea of the general character of the design of the principal 
parts of this enormous structure. .We now give an illustration 
of the entire length of the bridge, showing the outline design of 
the bridge as a whole. Upon this design generally it is unneces- 
sary to add to what we have already said, but we now give an 
abstract of the specification for Contract No, 1, relating to the 
piers, masonry, brickwork, and foundations :— 


Abstract of Specification of Foundation-work, Brickwork, and 
Masonry to be executed in the Erection of the Abutments, Piers, 
and Tower Piers of the Bridge for carrying Railway No. 1, 
authorised by the Forth Bridge Railway Act, 1873, over the River 
or Firth of Forth, near Queensferry. 


The bridge will commence on the south bank of the Forth at 
Newhalls, cross the river by the west end of Inch Garvie Island 
reach the Fife shore at the North Ferry Coastguard-house, an 
terminate at the Old Quarry slope, a little to the north of North 
> ma the length of the bridge being 2620 yards, or there- 
abouts. 


General Description.—From a height of 25ft. above high- 
water level, the supporting towers for the large spans will consist 
of cylindrical columns, formed of rolled plates of mild steel, 
having base and top pieces of cast steel. Each tower will have 
sixteen columns, in groups of four columns each, all braced 
together. A pier for each group of four columns will be brought 
up from the foundation with brickwork and concrete to the level 
of 18ft. above high-water level, on which will be placed a strong 
girder framing, for distributing the weight over the piers, and on 
which the columns will be erected. On the top pieces of each 
group of columns will be placed a framework on which the chain 
saddles will rest. The saddles will be of mild steel, semicircular 
in section at the top for placing the steel pine which are to secure 
the ends of the suspension and anchoring chains. The back or 
main anchoring chains will be ancho: in towers formed of 
brickwork and concrete; the supplementary anchoring chains, 
from the saddles of the central towers, will be anchored in the 
girder framing on which the columns of these towers are erected. 
‘he large span girders will be lattice, 40ft. high in the centre, 
and 19ft. high at the ends. There will be two main girders l6ft. 
apart, centre to centre, braced top and bottom, for each span of 
single line of tage f. and the two roadways, 100ft. apart, 
centre to centre, will connected together by light girders, in 
the manner of horizontal diagonal bracing, between the adjacent 
main girders. The main girders will rest at each end on cross 
girders provided for them between the columns of the towers, 
and they will be further supported from the chains passing over 
the towers by vertical suspension bars, 50ft. apart. ‘The suspen- 
sion chains will each consist of four links in section, and there 
will be four chains to each single line of roadway, one on each 
side of each girder, and they will be connected to their respective 
girders at the centre of the spans by a pin passing through both 
chains and girder. From the points of connection with the 
chains of the first eight suspension bars—reckoning from the 
towers in each case—oblique tie-bars will converge to the ends of 
the girders, provision being there made for rivetting the ends of 
the ties to the girders. The links of the whole of the chains will 
be formed of high-class steel bars, and connected with steel pins. 
The suspension bars, the oblique tie-bars, and the vertical bars 
between the central towers, will also be of the same quality of 
steel. The back or anchoring chains, and the horizontal chains 
between the central towers, will be trussed. The roadway to be 
placed on the bottom members of the 1603ft. span girders, and 
on the top members of the whole of the other girders, and will 
consist of cross girders, with timber waybeams and planking. 
Contract No. 1 embraces all the masonry, ashlar, brickwork, 
concrete, excavations for foundations, and foundation cylinders 
incidental to the construction 2nd completion of the abutments, 
— tower piers, and anchoring towers, materials of every 
escription, permanent and temporary, as well as all labour, 
workmanship, carriage of material, tools, machinery, caissons, 
cofferdams, engines, vessels, boats, barges, &c. &c., necessary to 
construct and complete the above-mentioned works of the bridge. 
Land Works: Abutments.—The abutments to be built of 
masonry. The excavation to be made to such depth as shall 
secure a good foundation. The material excavated to be depo- 
sited in the embankment at the respective ends of the bridge. 
The girder and arch piers to be founded on a bed of cement con- 
crete 2ft. in thickness, and the abutments and wing walls on 
similar concrete 18in. thick, and have a scarcement of 12in. 
The masonry of the pier between the arches—north side—to be 
built of solid squared rubble, no stone being less than 4in. thick, 
10in. long, and 14in. on the ; each stone being carefully 
dressed on beds and joints, so as to make the closest possible 
work, The girder pier, the back walls of the abutments, the 
wing walls, and spandrel walls to be of squared rubble with 
ordinary rubble backing ; the face-work to consist of stones con- 
taining not less than one-third of a cubic foot, and to be chisel- 
psn beds and joints, but may be rock-faced. The backing to 
consist of substantial rubble masonry and to be well bonded to 
the face work, there being not less than one through to every 
superficial yard of face work. The inside wallsin abutments, 
counterforts, and backing to the arches to be of common rubble. 
Corners to be included in the price per cubic yard for both the 
solid and squared rubble with backing, each to have an area of 
not less than 2 square feet, and have margin draughts, but may 
be rock-faced. ‘The face work of the spandrels to be neatly 
dressed to fit the extrados of the arch. Springers to be of 
ashlar. ‘The width of the springers to be equal to the full thick- 
ness of the arch, and project 3in. over the face of the walls. The 
arches to be of brickwork in cement. The price per cubic yard 
for the arches to include centering. Bearing blocks to be dressed 
for girder bed-plate, and haye Sis drilled for holding down 
bolts. Ashlar stringcourse pet and cope to be of the form 
and dimensions shown on wings. All the surfaces of the 
ashlar shall be fair-tooled or chisel-dressed, and the joints made 
—— and fit close. The arches and backing to have a coating 
of sand and then asphalted, the height to formation level being 
filled up with broken stone or round gravel, and 3in. drip-pipes 
to be provided in the backing and arches. The voids in the 
abutment to be filled in with quarry shivers or broken stone. 
Land Piers.—Piers Nos. 1, 2, and 3—south side—ard 17 to 22 
inclusive—north side. The piers will be placed 147ft. 6in. apart, 
centre to centre, to be 9ft. in thickness at the top, and have a 
batter on the sides of 1 in 60, the thickness at the bottom being 
thus regulated according to the height. The width of the piers 
to be 28ft., and will be built vertical at the ends. Where rock is 
not found on the surface, but near thereto, the overlying material 
shall be excavated for an area equal to the base of the brickwork, 
and the rock dressed to a uniform level or made level with strong 
concrete. In cases where rock is not found the excavation shall 
be made to such depth as will, with a bed of cement concrete 
2ft. in thiekness, obtain a secure foundation. The concrete to 
project lft. pr os the base of the brickwork, and the area of 
the bottom of the excavation shall be equal to the area of the 
concrete. The piers to be built entirely of brickwork in cement, 
finished at the top with a stone coping, and be recessed on each 
side. The wall 2ft. 6in. thick in the centre of the piers and 
bet to be well tied into the main columns of 








er 

the brickwork. The bottom of the recesses to be stepped, and 
the top arched, brickwork. The corners of the piers to Le tooth- 
cham » stopped at the top 4ft. below the coping. The stone 





impost or coping placed on the top of the piers to be 18in. in 
i “dressed and moulded, The coping to be prepared 


thickness, chisel 
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A The laying of the sacks of concrete to be commenced 
tieahi*. the cylinders, the distance therefrom being greater as the 
slope of the ground is steeper, so as to give a good footing to those 
to Be built close around the outside, and up to the top of the per- 
manent cylinders. When this building as been satisfactorily 
completed, the area enclosed by the sacks of concrete and within 
the interior of the cylinders to be filled up with cement concrete 
level with the top of the brick lining within them, and the brick- 
work, &c., of the piers to be p ed with and_ carried up to 
high water level, precisely as hereinbefore specified for the piers 
of the Queensferry tower. At the level of high water a stone 
belting, 2ft. in depth and 2ft. Gin. on the bed, to be introduced, 
and the brickwork then continued up to the height of 18ft. above 
high water level, and then finished level for the box girders bein 
bedded thereon. ‘The giedere to have a facing of brickwork, an 
the concrete to be finished as specified for the Queensferry towers. 
In this and the Garvie tower brick arches will be thrown between 
the piers Nos. 1 E. and 2 E., and between 1 W. and 2 W. of the 
respective towers. These arches will each be 59ft. span, and 
spring from the stone belting built into the piers at high water 
level. They will extend in width equal to that of the pier, less 
the chamfered corners; the stone belt for this width will form 
springers for the arch, The arches to be built over with solid 
brickwork level with the top of the piers. The whole to be built 
in cement and the face-work to correspond with that of the piers. 
The top of the brickwork to be finished level with cement. 

Garvie Tower Piers.—Drawings Nos. 14and 15. The piers for 
this tower differ in design from those of the preceding towers, 
but only to the extent that the circular base and the concrete 
foundations are nsed with. The to be founded as here- 
after described, and the brickwork will be 31ft. square from top 
to bottom, less a 2ft. chamfer at each corner, and have a core of 
cement concrete 14ft. square. Piers Nos, 1 E. and 2 W. to be 
founded on rock at or near to the level of low water. The rock 
to be excavated to such depth as the broken and uneven surface 
thereof may render necessary, so as to give the whole area of the 
brickwork a level and uniform bearing on the solid rock. Pier 
No. 1 W. will be founded on rock in about 5ft. of water at low 
water, the uneven or sloping surface to be redu by blasting, 
and a level bearing for the brickwork to be pre under air 
pressure. The rock on which pier No. 2 E. is to be founded has 
a considerable dip or slope to the northward. The greatest depth 
of water in the width of the ~~ at low water being 41ft. A 
level bed for the brickwork and concrete of the pier will have to 
be formed in the rock by blasting so much as can be done by that 
process, and the whole area then dressed to a level and uniform 
surface under air pressure. The level bed thus ee shal] be 
equal in area to the base of the pier, and to be at such depth 
below low water level that in the vertical line of the north side 
of the pier for its whole length the rock will be cut into for a 
depth not less than 6ft. The brickwork and concrete of the piers 
Nos. 2 E. and 1 W. to be built up from the foundation to low 
water level under air pressure. e whole of the four piers, 
from low water to high water level, to be built tide work, an 
above that level to be the same as specified for Garvie south tower 


jers. 

. Fife Tower Piers.—The piers for this tower will be 31ft. square 
at the base, less 2ft. chamfer at each corner, and have a core of 
cement concrete 14ft. square. They will be continued up this 
form and finished at the top precisely the same as specified for 
the — of the Queensferry tower. Piers Nos. 1 E. and 1 W. 
will be founded at or near low water level, and Nos. 2 E. and 
2W. at about high water level. They will all be founded on 
rock, which must be quarried out to a uniform level equal to their 
bottom area. 

Anchoring Towers.—There will be four of these towers in which 
the back or main anchoring chains are to be anchored, their posi- 
tions being shown on the drawing. The two south towers will b be 
587ft. distant from and south of the a my tower, and the 
two north towers 587ft. from and north of the Fife tower, centre 
to centre in each case, and measured in line with the centre lines 
of the respective single line roadways of the 1603ft. s for the 
chains of which the towers are to be respectively built. The two 
south eee towers will be founded in about 3ft. of water at 
low water, within an ordin cofferdam of timber piling and 
puddle wall, the dimensions of the cofferdam being such that the 
two towers can be built in the area within it. The borings 
show the bed of the river at the sites of the cofferdam to consist 
of silt overlying boulder clay, and the piles must be driven 
cron Se silt aud into the clay for a depth of not less than 
6ft. e dam to consist of two parallel rows of sheet piling, 
8ft. Gin. apart centre to centre, the outside row being whole 
timbers ; but in the inside row only every fifth pile will be whole 
timbers, the intermediate piles being hal timbers. Each row of 
piles to be secured with three tiers of whole timber waling bolted 
thereto by inch bolts; opposite the waling the less thickness of 
the intermediate piles in the inner row to be made up with hori- 
zontal half timbers. In driving the piles gauge or bay piles to 
be first driven 10ft. apart. and in the bays between these the last 
three piles driven in each bay to be sawn tapered so as to wedge 
the whole of the piles close together. The outer and inner rows 
of piles to be of such length that when driven the n 
depths they shall stand 5ft. above high water level at the top. 
The two rows of piling to be held together with 1} tie bolts, 
having = head and nut washers ; and also furnished with 
india-rubber washers to fit close to the bolts. The piling and 
shoring in the interior of the cofferdam to be Pomel of whole 
timbers, the piling to be driven into the clay to the depths, and 
the shoring shaced and fixed, as shown on drawings. hen the 
timber work of the dam has been completed the space between 
the rows of sheet piling to be filled in with puddle clay, the silt 
material overlying the boulder clay between the piles vunevel, 
if found to be not water-tight, so that the puddle can be com- 
menced on the clay. The puddle to be of the best description of 
clay for that purpose, and dropped into position in as large a 
quantity at a time as possible, being afterwards well packed 
round the waling and tie bolts. The cofferdam having been 
finished and made perfectly water-tight, the water within it to 
be pees out and the dam afterwards kept dry. The towers 
will then be founded and afterwards built up therein to the height 
of 5ft. above high water level. When the towers have been 
built up to this height above high water level, the piles of the 
dam to be drawn and the puddle removed from the bed of the 
river. The shoring in the interior to be removed as the towers 
are built up, and the sides of the dam stayed from the building. 
For the purpose of founding the towers an area equal to their 
concrete base to be excavated in their respective sites, the posi- 
tion of which to be fixed as previously described. The excava- 
tion to extend through the silt and into the boulder clay for a 
depth of not less than 6ft., and taken out to a uniform level at 
the bottom. The sides of the cutting through the silt to have 
such slope as may be found necessary to make them stand. Each 
tower proper will be 45ft. by 34ft., the base being enlarged b 
footings, and extended longitudinally for the buttresses which 
are to form part of the tower to resist the pull of the chains, 
making the total outline of the brickwork 96ft. by 40ft. Gin. The 
cement concrete foundation will project 3ft. beyond the base of 
the brickwork, and be 6ft. in thickness. The concrete to be in 
layers of not more than 2ft. thick, well beaten and finished per- 
fectly level. The footings and outside walls with counterforts to 
be built in brickwork, the interior of the towers being formed of 
cement concrete, from the concrete foundation epwent in layers 
of 2ft. in thickness. The bv of the towers and the buttresses 
to be of solid brickwork. the brickwork to be of the best 
a. in cement, The chains will be built into the towers, 
and with the line of the chains the buttresses will form an angle 
of 60 degrees. The buttresses, of which there will be two to 
each tower, to be 8ft. in thickness and 16ft. apart, centre to 
centre. The brickwork to be bedded square to the angle of 
60 degrees, and well and neatly joined into the ends of the 





towers. At the centres of the towers a transverse lattice ler 
is to extend between them, and for which stone-bearing blocks, 
each 4ft. by 4ft. and 1ft. 3in. in thickness, are to be provided. 
The transverse girder is to act in place of a pier, gpaonp nd 
the ends of the main ers of the adjoining 144ft. span double 
line, and of the two 176ft. single line spans. en the towers 
have been built up to a level of 5ft. above low water, a portion 
of the brickwork is to be levelled for the ends of the transverse 
ginten, which are to be built thereon within the cofferdam for 
ing afterwards lifted up to their nent — and 
left in the building above this lord, as specified for piers Nos, 7 
to 11, — that the width of the spaces in this case will be 4ft. 
At the height of 15ft. above high water level the anchors for the 
chains are to be built into the towers, and at this height the con- 
tractor will require to level up the work and stop building and 
a until the anchors and the ends of the chains which are 
to be fixed therein have been accurately placed in their perma- 
nent position by the contractor for the steelwork; the building 
of the towers shall then be completed as shown on drawing, except 
that the spaces before referred to shall be provided and remain 
until the girders have been lifted up to their full height, when 
the spaces shall be immediately built up and neatly joined into 
the rest of the brickwork. The two north anchoring towers will 
be fixed in tion in manner similar to the south towers, and 
as previo described. 
of ge with Works.—Of the foregoing works the 
contractor shall first commence and carry on poser sae nag 
following, viz. :—Piers 1 E. and 2 W., Garvie Tower ; foundation 
excavation, 2 E. do. ; the four piers of the Fife Tower ; the North 
Anchoring Towers ; piers Nos. 15 E. to17 inclusive. And at the 
same time the construction of the following cylinders and tempo- 
rary works. viz.:—The cofferdam for the South Anchoring 
Towers ; the cylinders and one temporary caisson for double-line 
piers ; the cylinders and one temporary caisson for single-line 
ave, the cylinders and one temporary caisson for piers, Queens- 
erry Tower ; the cylinders and one tempo caisson for piers, 
Garvie South Tower. The air-caisson for piers 1 W. and 2 E. 
Garvie Tower and piers 14 E. and 14 W. e above cofferdam 
cylinders, and temporary caissons having been properly constructed 
and completed at the earlist one date, the following works to 
be then then commenced and carried on simultan y with 
them respectively, viz. :—The westmost of the South Anchoring 
Towers ; the double-line pier, No. 11; the single-line pier, No. 
13 W.; the pier 2 W., Queensferry Tower ; the pier 2 W., Garvie 
South Tower; the pier 1 W., Garvie Tower. It being only 
intended that one caisson provided for each description of 
cylinders, so soon, therefore, as the piers have been built up with- 
in them, respectively, to 5ft. above low water, the contractor will 
remove the caissons as hereinbefore specified, to be used for other 
similarpiers, 


LETTERS TO THE EDITOR. 
(Continued from page 308.) 
WROUGHT IRON SLEEPERS, 


Srr,—Absence from home has prevented my referring to your 
excellent article on iron permanent way, published in your jo 
of the 12th ult. ; 

I must thank Mr. Charles Douglas Fox and yourself for having 
spoken so favourably of my cast iron sleepers, more ee 80 
as the article was certainly an unex and agreeable surprise 
tome. Seeing that you are taking a deep interest in the subject, 
I shall be glad, with your permission, to give you illustrations 

















Cast iron sleepers have generally been adopted, and properly so 
SG pe ee a 
or permanen I consider they are superior to wrought i 
as their life or durability may be considered at about one thi 
more ; on such ballast, riding over a properly constructed cast 
sleeper road differs very little from the timber-sleepered road of 
this country. But cast iron sleepers are not so well adapted to 
hard ballast, and in order to vide one that is suited to every 
kind of ballast, wrought iron has been employed. 

In the year 1866 I made ‘._ oo with wrought iron 
sleepers on the Great Eastern ilway with such excellent 

that some be niggas L introduced them into India, 

Keypt, and South erica. About 200 miles were laid, and are 
still giving good results, but certain weak points have developed 
themselves, which n g but the experience of many years 
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could have discovered ; these errors have now been corrected in 
my more recent examples, which are described in the accompany- 
ing drawings. The old form of sleeper was that of a saddle with 
a tie-bar passing through each side, secured by a gib and cotter, 
which not only maintained the gauge,, but gave the necessary 
strength and stability to the plates. is t made a 
very elastic road, rather too much so; but to obviate this and 
secure other advan I was anxious to procure a wrought iron 
bowl sleeper stam out of a rectangular plate, but for many 
years I could not get the manufacturers to undertake it. Feeling 
satisfied, however, that it was not impossible to stamp 
qualities of iron plates into this form, I undertook, at my own 
cost, to pay for the necessary machinery—several hundred pounds 
—and in the year 1875 the first wrought iron bowl sleeper was 
made. Since that time large contracts have been executed for 
India and elsewhere. This form of sleeper, but with the imper- 
fect rail fastenings which at that time were thought sufficient, 
was imitated by Messrs. M‘Lellan, of Glasgow, who for variety 
added unnecessary corrugations without any beneficial results, 
but rather the reverse. In my experiments I tried corrugating 
the plates, but abandoned the idea, as I found it distressed the 
metal more than the simpler forms. A wrought iron plate }in. 
thick has been found sufficient for the heaviest traffic, and so far 
as mere stre is concerned a plain bowl ee a out of 
a sin. plate would carry the load with perfect safety, but there 
is not sufficient zubstance in such a plate for a main line railway ; 
the corrosion and wear and tear would reduce the life of the 
sh to little beyond that of timber. 

ving arrived at a form of sleeper, the next and most 
important point, is to secure a good rail fastening, the life of the 
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and iculars of my latest improvements in wrought iron 
ag for main Tine railways and for the so-called portable 
railways which are now being extensively adopted. Before doing 
so, however, I will for a moment refer to the statement in your 
article, that some of the cast 4g a on the sleepers, as su plied 
to the Oude and Rohilkund Railway, had broken off. This I 
may say was quite an exceptional circumstance, and was not 
due to any inherent defect in the sleepers themselves, but simply 

















to the fact that the keys in this contract were unfortunately cast 
two large to enter a sufficient distance into the chair or jaw, and 
required hard driving to force them through. This contract was 
the only one where the error was committed, and is the only com- 
plaint of the kind I have heard. However, in order to give a 
still greater amount of elasticity and margin for hard driving, I 
now adopt a corrugated elastic steel key which, her with 
the yielding of the rail, prevents any distress on the jaws of the 
sleepers; in other respects I retain in my cast iron sleepers all 
the features you have so clearly described, and which, for many 
years, have proved so successful. : 


“LENCTH OF RAW 24 FEET 


CAST IRON 
BIRRUCATCO KEY 






AD 
LEEPERS TO A LENGTH 
=, =) ies 


sleeper depending more bp this than anything else. After care- 
fully noting the wear and tear of wrought iron sleepers during a 
period of thirteen years in various situations, and exterding over 
nearly 200 miles of railway, I have been enabled to avoid the 
defects which have developed themselves. I have observed slee 
giving apparently excellent results for three or four years, but 
after that time rapid deterioration has taken place and very soon 
the sleepers have me useless. A rail may be bolted securely 
down by means of iron clips, but in a few years the bolts get 
pos te slack, and ultimately the heads have been found to 
work through the plate. On a wrought iron sleeper, it is 
absolutely necessary to keep the rail tightly secured, and not to 
depend upon any form of fastening that can shrink or permit 
vibrations, however,slight to take place; small surfaces of contact 
ought carefully to be avoided, for it must be remembered that the 
wear and tear and rattle of the trains have to be endured for a 
period of at least twenty years. I point these defects out because 
they are based upon costly experience, and because I see sleepers 
a a from this country with these defects most prominently 
marked. 

For a wide gauge, the bowl sleeper with an equally effective 
bearing surface is the least costly, but for a narrow gz mages from 
a metre and less, the cross sleeper is the most economical. The 
usual form of cross sleeper has, however, one or two defects ; if 
simply in the form of a rolled channel plateit has not sufficient hold 
in the ballast to resist lateral t! ially on severe curves,and 
becomes what the platelayers call a floating sleeper; to a very 
slight extent this is co by depressing the sleeper in the 
cen’ which is done to give a proper tilt or “‘cant” to the rail, 
but this in stiff ballast is a serious evil, as it causes the wet to 
run towards the centre of the line, the very reverse of what is 
required for proper drainage ; in good porous ballast this would 
not be noticed so much. There are two ways of preventing this 
lateral motion, one is to stamp the wrought iron plate so as to 
close, or partially close, up the ends of the sleeper, or to bolt a 
piece of angle iron underneath the sleeper at each end. 

Having given an outline of the subject, I will now refer to the 
dra’ which illustrate my latest improvements. Fig. 1 repre- 





sents a 1 or dished form of sleeper, stamped out of a rectan- 
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gular plate. | F . 2 is a cross sleeper of the same kind. 
addition to the extraordinary strength of this sleeper, 


there are two other advantages derived from this form. 
It will be seen that the corners of the plate qocaghd a good flat 
surface for resting on the ballast, but more than this, the greatest 
depth and weight of superincumbent ballast rests on these corners, 
the result is that the sleeper is anchored down, if I may use such 
a term, or more firmly held in its bed; this is important 
because the uplift of the sleeper or the re-bound after the passing 
train is that which is most destructive to the 

It will be noticed that the formation is such as to give the 
greatest convenience for packing the ballast. The rail is firm] 
secured to the sleeper A by means of the corrugated iron ke 5 
driven between the rail and the wrought iron jaw, which 
corresponding coi tions, the elasticity in ae jaw itself bine 
sufficient to allow the a eget to pass each other, the range 
of motion not being greater ysin. This jaw or half chair is 
formed of a flat of iron or steel having the corrugations 
rolled on one side; it is bent to the required angle, and ~ 
under the crown of the sleeper is permanently sec 
bolt C, which passes apy ane stop piece D, against whisk the the 
outside of the rail abuts abutting piece or washer is let into 
the body of the sleeper, and receives the lateral thrust of the 
rail, consequently no strain is thrown on the bolt. By making 
the hole a little out of the centre the guage of the road can be 
adjusted, ‘which i is a convenience, gg ye when applied to cross 
sleepers for which it is equally suited. be seen that the 
surfaces for wear and tear are ver Ex being the whole width 
and area of the key jaw; the whole being of iron and elastic the 

rts are well and anently bound together, the corrugations 
in the key effective y prevent it working out. Another method 
of securing the half chair to the sleeper is instead of passing 
under the sleeper to secure it to the top by means of rivets. This 
is rather a cheaper way of applyin eg elastic corrugated key 
= and ‘Tag excellent one provided the rivetted surface be 
enoug 

“Tis. 3 shows this simple fastening as applied to the “ Hilf” 
form of sleeper, and Fig. 4 to a channel section of sleeper, dis- 
pensing with the centre web, which, to my mind, is altogether 
unnecessary. = ” LAVEeRY. 
Westminster, October 14th. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speeifications, have caused 
much unneceseary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification.] 


Grants and Dates of Provisional Protection for Six Months. 


2531. Gassinc Yarns or Tureaps, W. T. Stubbs and J. Corrigan, Man- 
chester.—24th June, 1879. 

3099. Tramway and other Locomotive ome, C. E. Crighton and J. 8. 
Ayton, Newcastle-upon-Tyne.—30th July, 

3499. Ink, J. Taylor, Southport.—1st en 1879. 

3506. TRANSPORTING Grats, &., W. Poulsom, Liverpool.—2nd September, 
1879. 

3528. PREPARING IRow or STEEL for a METALLIC Co ATING, H. Le N 
East-hill, Wandsworth.—3rd September, 1879. 

3579. TREATMENT of PHosPHaTes of ALUMINA, G. W. Bremner, Clapham- 
common, 

358%. Tonacco-pirE Roits, J. West and J. Reid, Bridgeton, N.B.—6th 
September , 1879. 

3646. FLusHING CisTERNS for a, &c , G. Manwaring, Swath- 
ling, near S —12th & 

3701. Hotpisc Wixpow SasHEs, &., J. com, Westminster-chambers, 
ies armen and H. B. Greenwood, Monmouth-road, Bayswater, 

3703. Barrow for Carryinc Sort Bricks, H. H. Lake, Southampton- 
buik , London.—A communication from A. W. Melville, New 
York, U.S. 

3704. CommunicaTinc Power, H. H. Lake, Southampton-buildings, 
London.—A communication from J. Plattenburg, Allegheny, Pennsyl- 





N. Foster, 





vania, 
3705. Surrace ConDENSER for STEAM Enorxes, E. Wimshurst, Camden- 
road, Bow, London. 
3706. Persrxe, &c., T. J. Handford, Lincoln’s-inn. fields, London.—A com- 
munication from F. Marquaidt, Vienna. 


3707. Fakrixe Lock and Fastener, W. 

2710. Weick Det PIPES, &c., C. Kesseler, Berlin. —A communication from 

mii. MusicaL fen, A. Browne, Southam: ton- buildings, London.—A 

communication from Messieurs Aubert and Son, Paris. 

3712. PYROMETERS and THERMOMETERs, W. D. Bowkett, Leeds. 

3713. “‘ Waarues” for Sprsyinc, J. W. Thornton, Cettingley. 

3714. [row and Sreex, P. Adie, Pall Mall, London. 

3715. Fittration for +.¢~4 F. H. F. Engel, Hamburg, Germany.—A 
communication from C. Ross, Klein-Flottbeck, 

3716. Stone CrusHers, E. T. Hughes, Chancery-lane, London.—A com- 
fot Us. from the Blake Crusher Company, New Haven, Connec- 

icu 
18, HULLiNe, &c., Correr, C. F. Hargreaves, S . 
London. 

3719. ILtumrxation, H. L. Miiller, Birmingham.—Partly a communica- 
tion from E. Davies, Rotterdam, Holland. 

3720. Sewrnc Macutves, T. R. Rossiter, Bristol.—16th September, 1879. 

3722. Support for Casks, &c., J. M. Matthews, Whitechapel}, London, and 
E. B. Burr, Park, Walthamstow. 

3723. SELF-ACTING “ARRANGEMENTS of EXPAansion Gear, H. Simon, St. 
Peter’s-square, —A ion from J. Schmidt, 
Schwelm, Germany. 

3724. AuMonta, J. a Rickman, St. Bride’s-street, and J. B. Thompson, 
Pomeroy- -street, New-cross, London. 

ny Dossies for Weavinc, J. Lewis and W. M. ley, Preston. 

ANNEALING and TEMPERING Giass, Pr. M. ‘k, Chancery-lane, 
mye comm from rrypon, Paris. 

2728. Evecrric Raitway S1ena.s, T. AB. ‘Saran, —- York, U.S. 

3729. Cottars and Sappies for Horses, W. ‘Love-lane, 
Aldermanbury, London.—A communication teens E. A. o. Thiboust, 


3730. TRAMWAY Rats, W. Page, Brixton Rise, Lambeth. 

3732. Gas and Perro.teum Enornes, F. C. Glaser, Berlin.—A communica- 
tion from W. Wittig and W. Hees, gate 

3733. Boox-marks, A. Evans and T. J. Evans, Liverpool. 

3734. Ratpway Brake Apparatvs, G. D. Peters, Bunhill-row, London. 

3735. Preservine, &., PLaster Casts, &c., M. Westmacott and C. J. 

' Perceval, Parliament-street, Westminster. 

3736. Brackets or Cups for Stair Rops, &c., G. Timmins, Birmingham, 
W. Timmins and G. T. Lea, London. 

3738. Stoppers for Borties, N N. Robertson, Sg eo 

3739. Twistine, T. Bi 17th ber, 1879. 

3740. CoupLinc and UNCOUPLING RalLway VEHICLEs, J. Brown and J. 
Esplen, Barrow-in-Furness. 

3741. 


Parsons and H. Allen, Bir- 


+h. + 
Y 


hnilai 











<~ ELOPE for BotrLes, &c., 





vanes A Coy nay al Wer! ql ery oe va ae 
street, London.—. p D. Chaigniau: 
Bordeaux, France. F 


3742. Street and other Borers, J. Whitley, Leeds. 

3743. Srereotyre Puares, W. 7. Smi mith, La Belle Sauvage-yard, London. 

3744. Increastnc the Dravucut in CHIMNEYS, &ec., W. R Lake, South- 
Sees ‘buildings, London.—A communication from G. Sire, Brussels, 

um, 

8745. Gas Laps, B. Kitt, Bristol. 

8746. PREPARING, &., Lrxen Yarns and THReAps, J. Blain, Rydal Mount, 
Manchester. 

$748. Loom Pickers, J. . Crowley, Mancheste 

3750. Execrric Lamps, H. J. Haddan, Strand, ‘London. —A communica- 
tion from c. F. Brush, Cleveland, U.S. 
751. Cooxine, &., C. Brown, Lyme Regis. 

3752. TRANSPORT Case for PACKING Borties, H. Cochrane, Dublin and 


Belfast, Ireland. 
3753. Compustion of Liquip Fuet, W. R. Lake, Sou’ 
don. nication from 


ni —A communica’ fun 0. Beshounel and tt Meek 








ey 





3754, Wasnine Linen, &o., F. D. Taylor, Aston. 

8755. CORN-GRINDING MACHINERY, . Thornburn, Boroughbridge. 

3756. Tricycie, W. W. Brereton, Oughterard, Ireland, and J. W. Brere- 
ton, Hatherley, Reading. 

8758. "CooLiNa Mitk, &c., J. W. Sutton, High Holborn, London. 

$759. Lawn Mowine Macuinegs, J. W. Sutton, High Holborn, London.— 
18th September, 1879. 

8760. Propucinc Designs upon Meratuic Surraces, W. B. Woodbury, 
South Norwood. 

8761. CoaTine Sups’ yg J. T. Rowe, Plymouth. 

8763. RatLway Wueets, T. E. Rigby, Manchester.—A communication 
from J. Rigby, Montreal, Can: 

$764. THRASHING MACHINES, Ww. “Walls, Whitchurch. 

$765. Lip for the Feepine Houes of O1n-cans, J. Kaye, Kirkstall. 

3766. Dryinc Paper, &c., F. Wirth, Frankfort-on-the- Maine, Germany.— 
A communication from the Society for the Manufacture of Wood Pulp, 
G n, Switzerland. 

3767. Carriace Lamps, W. Howes and W. megs Birmingham. 

3768. Evevators, H. Roberts, Northampto: 

37€9. WeaTuHER Inpicator, W. Hatfield, Stoke Poges. 

8770. TypoGRapHicaL Composition, E. de Pass, Fleet-street, London.— 
A communication from Viscount A. A. de Calonne, Boulevard Saint 
Martin, Paris. 

8771. Exvectric Lamps, J. Brockie, Brixton. 

$772. Contrnvous Brakes, 8S. G. Colquhoun, Royal-terrace, Edinburgh. 

3773. Rerriceratine, T. McNulty, Midland Grand Hotel, London.—A 
communication from J. M. Dalton, Philadelphia, U.S. 

8774. Burnine Sutpuur, H. Glover, ‘Silvertown. 

3775. Copyinc Lerrers, W. Macrone, Glasgow. 

8776. OBTAINING Perrone from VEGETABLE SussTances, W. 


R. Lake, 
ee buildings, London.—A communication from 


J. Rainer, 


sr7. — Puncrurisc Pens, T. Coad, Lorrimore-road, London. 

$779. ImpartTING to VESSELS PROGRESSIVE, c., Motion, W. Wise, 
Whitehall-place, Westmiuster.—A communication from W. A. Leggo, 
Lachute, Canada.—19th September, 1879. 

3780. Roastinc Correr, &c., E. Bonser and A. E. Bonser, Tower-hill, 
London. 

$782. FirusHine Cisterns, J. Dodd, Liverpool. 

3783. Looms, O. Pickles, Burnley. 

8785. Wixpow Frames, W. P. Thompson, High Holborn, London.—A com- 
munication from A. Guipet, Courbevoie, 9 

8789. CoLLar, &c., Fasteners, A. Wright, Birmingham. 

3791. Finisuine Nuts and Bott Heaps, J. F. Wiles, Finch-lane, London. 

8793. Propucine Evecrric Lieut, J. Harrop, Sheffield. 

$795. MarnrarsinG Suips’ Bertus in a Lever Posrrion, T. Silver, 
Glasgow.—20th September, 1879. 

3797.  — eaanaeam Macuiyery, J. A. Brophy, Beaufort-street, Chelsea, 

ndon. 

3799. Wixpow Bu1nps, J. Imray, Soutl 7 
communication from J. W. R. Vogat, Potsdam, Germany. 

$801. BuRNER for O1 Lamps, E. Zerkowsky, Bermondsey, and C. Reimers, 
Mornington-road, London. 

3803. Caustic ALKALIES, G. I. J. Wells, Widnes. 

33809. a Sieammama Waste in Spixnino, &c., W. Garnett and T. Smith, 


3811. Puaranarsow of Skins, W. E. Gedge, Wellington-street, Strand, 
mdon.—A communication from J. Garrel and J. M. Martin, Lyons, 


France. 

3812. Rarcuer Braces, A. P. Hansen, King-strect, Soho, and T. Cheese- 
brough, Pentonville-road, London. 

3813. ApPpaRATUs for RECEIVING the Urine of Inva.rps, T. J. Bradley and 
H. J. B. Edwards, Devonshire-place, London. 

3815. Coatine, &., Cast Iron SURFACES, A. Browne, Southampton- 
buildings, London.—A communication from A. F. A. Grebel, sen., 
Guise, France.—22nd September, 1879. 

3819. De.iverrnc Tickers, &c., F. H. Varley, Mildmay Park, and W. 
Davison, Stoke Newington, London. 

$821. Serrinc Breap for Bakino, G. F. Redfern, South-street, Finsbury, 

mdon.— A communication from R. Adam, Richmond, U.S. 

$823. Printinc PLate Grass, W. W. Pilkington, St. Helens. 

8825. Firtnc, W. Weldon, Rede Hall, Burstow.—A communication from 
Dr. Pauli, Mannheim, Germany. 

3831. Prorectinc UnpeRGROUND TeLecrarn Wirgs, P. Jensen, Chancery- 
lane, London.—A communication from W. E. Prall and H. Olrick, 
New York, U.S. 

3833. Taps, H. L. Miller, Birmingham.—A communication from J. P. de 
San Juan, Madrid. 

3835. Stoprers for Borries and Jars, A. W. Birt, Dock-street, London. 
—23rd September, 1879. 

3850. Economisine Steam, R. Hanson, Halifax. 

$854. Jorntnc ToceTrHer Earruenware and other Pires, 

Walbrook, London.—24th September, 1879. 

3856. Suors for Horses, J. Welsby and A. G. Greenway, West Derby. 

$858. GaLVANIC BATTERIES, J. Imray, Southampton-buildings, London.— 
A communication from A. Engstrém, Paris. 

3860. Compounp STeaM Encrnes, G. K. Stothert, Bristol. 

3862. ENaMELLING Cast IRON HOLLOW-WARE, J. Woodhead and A. Orme, 
Wolverhampton. 

. Fraser, Arbroath, N 


3864. Wasninc Yarns, N. v.B. 
3866. WATER-CLOSETs, &e. be We Thompson, High Holborn, London.—A 
communication from W. 8. Cooper, Philadelphia, U.8. 


3868. ROLLER-BLIND Fittinos, W. Parnell, Watton. 


hnilai 


, London.—A 





G. H. Ellis, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4072. Comptnep Pire Tonos and Pire Cutters, F. Wolff, Copenhagen, 
Denmark.—A commuuication from J. Henrichsen, Copenhagen.—8th 


October, 1879. ; 
4128. Guazine or CovertnG Roors, &c., G. Hackford, Queen Anne’s-gate, 
Westminster.— 11th October, 1879. 
4136. Minrno Macuines, H. H. Doubleday, Washington, U.S.—A commu- 
nication from F. M. Lechner, Waynesburg, U.S.—13th October, 1879. 
4142. Feep-waTer Heaters, L. Varicas, Chancery-lane, London.—A com- 
nication from J. A. Brewer, Mineral Point, lowa, U.S.—14th October, 


hnildi 


2310. Purtryine Gratx, M. Benson, Southam: pton-buildings, London 

A ——— from 4 Oexle, Ath ek 1879, London. 
2332. Formine the Szams of Imitation Fours, F. W. Paling, J 

London.—12th June, 187. a s owin-street, 
2345. Recorpine the VaLus of Gas passed through a Mer \ 

ag a ot aT Loodon, ne . BB, J. Turner, 
2346. ComBina Woo. Walker, Shipley—A communicat 

Pollet, A. Pollet, and 8. Pegler. eicitetes tion from A, 
2347. RAILs, J. Smith, QueensVictoria-street, London. 
2348. Corser Busks, A. Jacobson, Manchester, 
2349. Fiesuina Macuine, T. C. Harpham and W. Thompson, Sheepscar 


2350. HIGH-PRESSURE Fitters, J. J. Royle, Market-streot, Manchester, 
13th June, 1879. i 
2356. Compressina, &c., Gaseous Fiuips, J. K. Kilbourn, Brixton, ~lith 
2276. Boone P in the Arr, F. W. Bi M 
2 RODUCING Proputsion in the Arr, rear’ 
A ee . 'Y, Maidenstone hill, 
2385. Guarp for TurAsHine Macuiye Drums, J. P. Fison, Teversham. 
2388. een W. Coppin, Camberwell New-road, London.—16th June, 


1879. 

2394. Heatps, C. A, Barlow, Manchester.—A communication from , 
Winckler. 

— nee the Distance TRAVELLED by Bicyc ues, &c., W. Sherar, 


ai. 7. JouxINa TeLeorarn Wires, J. Sheldon, Birmingham.—171; June, 


2400. TREATING SupsTances, H. Lissagaray, Paris. 

2417. MitKine Animas, T. Bowick ana T. G. Bowick, Bedford. 

-. 4 and BALLS, W. W. Greener, Haymarket, London. — 1814 
wire, ‘ 

2439. Locks, F. Wirth, Frankfort-on-the-Maine, Germany.—A communi- 
cation from O. Zarge. 

2441. VARIABLE Speep Putueys,.B. Blackburn and A. B. Blackburn, 
Victoria-road, Kensington. 


2444. Fasreninos for GLov gs, W. F. Spittle, poem meng 

2448. Locomorive, &c., Borers, J. Wavish, Le tone. 

2451. SELF-AcTING Mo es, J. Thurlow, Wakefield. — “16th “June, 1879. 
2456. Lurricators, C. W. Cadman, Liverpool. 

2458. Sream Encines, J. N. Paxman, Colchester. 

2462. Wasnino Macutves, T. R. H. Fiskin, Leeds. 

2463. Dustina, &c., Mipp.inos, J.8. Suteliffe, Bacup.—24th June, 1879. 
—. SCYTHES, 8. J.C. Skurray, Chippenham, —2lst June, 1879. 

2503. 


Cuioru from the Down of Bixps, A. C. Henderson, Southampton- 
buildmgs, London.—A communication from T. es. 
2510. Tix and Terne Prares, J. Gravell, Ystalyfera.—23rd June, 1879. 
2527. CLosine Doors, &c., by D.C Coutas, Montelimar, France. 
2534. ee, for ‘UMBRELLAS, &e., A. _M. Clark, Chancery-lane, London, 
rom C. F Fal fils. —24th June, 1879. 
255: 52. qr W. R. Lake, Southampton buildings, London.—A communi- 
cation from E. Holmes.—25th June, 1879. 
2566. TREATMENT of Frsrous Mareriazs, E. C. T. Blake, Brixton, and W. 
Boggett, Chelsea, London 
ma Furnace Bars, G. Hopewell, Topsham, near Exeter.—26th June, 
2593. “ELEY ators, G. F, Redfern, South-street, Finsbury, London.—A 
communication from 8. A. Bates, J. J. McCormick, and R. Liddell. 
2595. Stays and Corsets, W. H. Taylor, Barbican, London. 
2598. Biscuits, R. Hamilton, Dumfries, 
2607. Surps’ SLEEPING BEkTHS, Ww. R. Lake, South t 
London.—A communication from D. Huston,—27th June, 1879. 
2646. Movtpinc ArtiFiciaL Biocks, E. de Pass, Fleet-street, London.— 
A communication from A. H. Elliott and A. Walker. — 80th a Jone 1879. 
2761. PostaL ENVELOPE, Lake, South , London.— 
A communication from A. Ralu, jun. 
2771. ArtiriciaL Teetn, G. W. von Nawrocki, Berlin.—A communication 
from R. Telschow.—7th July, 1879. 
2837. WHEELBARROWS, W. R. Lake, South ton-buildings, London.—A 
communication from F. M. L'Herron.—11th July, 1879. 
3026. Dummy Ficures, J. A. Gillottee, New York.—25th July, 1879. 
3055. CaLenpAR CLOCK Movement, J. Merz! mm Viaduct, 
pn ag communication from E. Junghans and A. Junghans. —20th 
uly, 1879. 
3071. Rotiinc and CaLenpertnec Macuinery, W. R. Schiirmann, Diissel- 
dorf, Germany.—28th July, 1879. 
3158. Furnace Grates, A. Kohlhofer, Southampt London.— 
6th August, 1879. 
= Sreueina Apparatus for Suips, W. Clarke, Gateshead.—8th August, 
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sis, - aiid Fisrocs Marerias, W. G. H. Peltzer, Rheydt, Germany. 
—Partly a communication from O. Rerke.—18th August, 1879. 

3358. Spinnine and Dovs.ino, T. E. Wilson, Lille, France.—20th August, 
1879. 

3456. Stays, W. L. Wise, Whitehall-place, Westminst 
tion from T. Franz.—27th August, 1879. 

3471. Ranoe-Finper for MILITARY ae <: G. H. Holmes, Newton Abbot. 
—A communication from A. L’E. Holmes.— 28th August, 1879. 

3515. Movers’ Savery Lamps, J. M. yh Edinburgh.—2nd September, 
oan"? 

. Worxine Switcues, &c., M. Hahn, Berlin.—12th Se 

3600. Makino Gas, M. A. L. Chalory, Cannon-street Hote 
September, 1879. 

8721. Boor and Snor Rack, H. : Macdonald, Brighto 

$722. Support for Casks, &., J. M. . Matthews, Whitechapel, Londen, and 
E. B. Burr, oe Park, Walthamsto 

3724. AMMONIA,  f Rickman, St. Bride street, and J. B. Thompson, 
Pomeroy- ats  New- amy London. 

3738. Stoppers for Bort.es, N Fe wong By irae 

3739. Twistinc, T. Brookes, M p 

3745. Gas Lamps, B. Kitt, Bristol. 

3750. ELecrric Lamps, H. J. Haddan, Strand, Westminster.—A commu- 
nication from C. F. Brush. 

3754. CLeansine Linen, &c., F. D. Taylor, Aston, near Birmin papen. 

8755, CORN-GRINDING Macuinery, Ww. Thornburn, Boroughbridge. —18th 
September, 1879. 

3764. Droms of Twrasuinc Macnines, W. Wells, Whitchurch. 

3779. ImpaRTiING to VEssELS PROGRESSIVE, &e., Motion, W. L. Wise, 
oa moon Westminster.—A communication from W. A. Leggo.— 

1879. 


a yr iva- 





Fe ger 1879. 
London, —15th 








, 1879. 
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4147. TREATMENT of Leatuer, W. Morgan-Brown, South ty 
London.—A communication from 1. 8. Hyatt, ‘Paris.—14th October, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 


3982. Met meg Macurnery, E. T. Marler, Farringdon-road, London. 
—1l4th October, 187 

4056. Recorpinc the Spreep, &c., of Liquips, &c. 3 A. Tylor and J. J. 
Tylor, Newgate-street, London. 20th October, 1876. 

4456. Sewinc Macutnes, A. Anderson, Glasgow.—17th November, 1876. 

4004. Heet Piate for Boots and Snogs, D. W. Fessey, Goswell-road, 
London.—17th October, 1876. 

4015. CENTRIFUGAL Pumps and Favs, E. Reynolds, Sheffield.—18th October, 
1876. 

4030. Twist Lace MacuINEs, A. Mosley, Forest-road, Nottingham.—18ti 
October, 1876. 

4140. openly ‘Waren, J. L. Haddan, Strand, Westminster.—25th October, 
1876. 


4215. Wrovcut MetTaL Prates, C. D. Abel, Southampton-buildi 
London.—31st October, 1876. 

4137. ARTIFICIAL STONE, J. E. gg Southsea, and T. P. Hall, 
Eastney, Portsmouth. 25th October, 1 

4144. Winpine een, Se R. T. Mulholland and W. M. Porter, Belfast. 
—25th October, 1876. 

4011. CrncLe Comns, &c., T. W. Harding, Globe-road, Leeds.—J7th October, 


1876. 
4164. Freezinc and RerriceraTinc Apparatus, A. M. Clark, Chancery- 
lane, London. —26th October, 1876. 
4005. Steer, J. Baur, South ,» London.—17th October, 
1876. 


4150. CHENILLE Ruos, M. Tomkinson and W. Adam, Kidderminster.— 
26th October, 1876. 

4024. Move of Workinc ELEVATED Raitways, A. H. Wildy, Old Jewry, 
London.—18th October, 1876. 
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4039. es employed in Looms, A. 8S. Wild, Wardle, and G. Chadwick, 
yy ae th October, 1876. 
4050. emenevenen’ Metaiic Nuts, H. J. Brookes, Smethwick.—J9th 


October, 1876. 

4096. Brick Kins, E. Gittins, Bradford.--23rd October, 18 

4122. WarmMING Foop for Inrants, J. Grout, High Town, oan October, 
1876. 


Patents on which the Stamp Duty of £100 has been Paid. 


3065. BREECH-LOADING ORDNANCE, W. Morgan-Brown, Southampton- 
buildings, London.—17th October, 1872. 
ee gg Woot, i J. McNaught and W. McNaught, jun., Roch- 
—16th » wi 
a REELING UP Sines: ‘of Yarn, T. Coleby, Manchester.—17th October, 





Notices of Intention 4 ese with Patents. 


1786. Magazine Fire-anms, W. th gs, Lon- 
don.—A communication from a a? Lee. » as May, srt 











3780. Roastixc or DRYING Correr, &c., E, Bonser and A. E. Bonser, 
Tower-hill, London. 

3794. TELEPHONES, A. "White, Queen Victoria-street, London.—A commu- 
nication from T. A. Edison,—20th September, 1879. 

3803. Caustic ALKALIEs, G. I. J. Wells, Widnes 

3804. Caustic Sopa, W. J. Menzies, St. Helen's. 

3818. Recervina the Urixe of anime, T. J. Bradley and H. J. B. 
Edwards, Devonshire-place, Upper Kennington-lane, London. 

3816. PREPARATION of SHEETS for Posey ae Mog = Nae F. Scott, jun., 
and J. 8. Collins, Leytonstone.—22nd September, 1879 

3838. Dresstnc Frames, W. Cooke and J. t. Willoughby, Nottingham. 

3848. Retorts, W. Grice, Birmingham.—24th September, 1879. 

= — Yarns, &c., N. Fraser, Arbroath, N.B.—25th Septembcr, 
87: 

3882. Coatino Merta.s, E. Morewood, Lianelly.—26th September, 1879. 

we ConcENTRATING LiquiDs, P. Calliburces, Pera, Turkey. —srd October, 


4072. Pirr Toxas and Pire Currers, F. Wolff, Copenhagen.—A communi- 
cation from J. Henrichsen.—8th October, 1879. 
4128. Giazine, &c., Roors, &., G. Hackford, Queen Anne’s-gate, West- 


minster.—1l1th October, -. 
4136. Minine Macuixes, H Doubleday, Washington, U.S.—A com- 


munication from F. M. Pakeen —13th October, 1879. 

ns having an interest in opposing any one of such applications 

Py leave vm in writing of their objections to such application 

S the office of the Commissioners of Patents within twenty-one days after 
ate. 


List of Specifications published during the week ending 
October 18th, 1879. 

708, 4d.; 805, 6d.; 908, 6d.; 922, 6d.; 956, 6d.; 961, 6d.; 1024, 6d.; 
1027, 2d.; 1028, 2d.; 1029, 2d.; 1031, 2d.; 1084, 2d.; 1036, 2d.; 1040, 4d.; 
1041; 2d. 1042, 6d.; 1043, Gd.; 1045, 2d.; 1047, 2d.; 1048, 2d.; 1049, 6d.; 
1050, 4d.; 1031, 6d.; 1052, 2d.; 1053, 2d.; 1054, 6d.; "1056, 10d. } 1057, 6d.; 








1060, 1s. 6d.; 1061, 6d.; 1068, 4d.; 1064, 6d.; 1065, 6d.; 1066, 6d.; 1067, 6 “3 
1070, 4d.; 1071, 2d.; 1072, 4d.; ozs, ’2d.; 1075, 2d.; 1076, 4d.; 1078, 2d.; 
1079, 4d.; 1080, 8d.; 1081, 24.; 1084, 2d.;°1085, 2d.; 1087, 2d.; 
1088, 6d.; 1089, 4d.; 1090, 4d.; ‘008, 2d.; 1093, 6d.; 1094, 6d.; 1097, 4d.; 
1098, 6d.; 1099, 6d.; 1100, 4d.; 1105, 6d.; 1106, 2d.; 1107, 6d.; 1108, 4d.; 
1109, 2d.; 1110, 2d.; 1111, 6d.; 1113, 2d.; 1114, 6d.; 1115, 2d.; 1116, 6d.; 
1117, Gd. 1118, 6d’; 1119, 2d.; 1120, 2d”; 1191, 6d.; 1129) 2d.; 1193, 6d; 
1124, 2d: 1125, 6d.; 1127, 2d.; 1128, 6d.; 1130, 2d.; 1131, 6d.; 1132, 6d.; 
1133, 4d.; 1134, 4d.; 1135, 8d.; 1136, 2d.; 1137, 4d.; 1138, 2d.; 1139, 6d.; 


1140, 2d.; 1141, 6d.; 1142, 8d.; 1143, 4d.3 1146, 6d.; 1147, 6d.; 1149, 6d.; 
1150, 4d.: 1155, 6d. 1172, 6d.; 1180, 4d.; 1193, 4d.; 1196, 10d.; 1197, 4d. 
1223, 6d.; 1224, 6d.;'1249, 4d.; 2373, 4d.; 2523, 6d. 


*,* Specifications will be forwarded Af oot Se from mee Patent-oflice on 
recel of the amount of price and _pos' 1s. must be 
remit Post-office order, ante 5 +. ble = at the Post-office, 5, High 
Holborn, to Mr. H. Reader ~. < m ajesty’s Patent-office, Southamp- 


ton-buildings, Chancery-lane, Lon 
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Oor. 24, 1879. 


ABSTRACTS OF SPEOIFIOATIONS, 
Prepared by Her Majesty's ee hae ere 





G loping, Bromine, &¢., YROM Sea Weep, H. B. Barlow, 

56. tied Ath Janwary, 1879.—(A communication.) 6d. 

The sea-weed is submitted to the action of any suitable disintegrating 

triturating machine until it is reduced to a fine pulp. In order to 
pd te the juices from the fibrous parts of the sea-weed, about 4 per 
separate tif of lime is added and the whole is mixed together by 
poe ratieock The mass is left to stand for twelve hours, and then subjected 
the action of a hydraulic — to extract the juice from which the 
jodine or other salt is precip tated by the usual chemical agents. 

1725. BOTTLES AND Sroprers, W. Bull.—Dated 22nd February, 1879. 6d. 
This consists, First, in forming the bottles with a coned or tapering 
eck, or contracted neck or mouth ; Seeendle, in forming oy me by 

joining two frustrums of cones together at their inferior ends or forming 

to same in one piece, so that when a collar of cork upon them 
the said collar will cone itself or adapt itself to the form of the neck or 
outh of bottle. 

765 Liqueur Stanps, M. Chapman.—Dated 25th February, 1879. 6d. 
This consists of one or more arms extending from an upright, the arms 

being provided with discs, plates or similar devices to come above the 

stoppers of the bottles or receptacles in the stand. The upright at its 

Jower end enters the stand and is free to turn on its axis to a given limit. 

When it is turned so as to bring the discs or aa above the stoppers it 

is caught by a lock or catch in the stand, which lock or catch can only be 

released by a key, and in this position it is impossible for the stoppers to 
be removed from the receptacles or for the contents thereof to be got at. 

794. Mounpeve Boxe J. Mosedale.—Dated 27th February, 1879.—(Not 

ceded with) 2d. 

Tire sides are als of a double pyramidal form both internally and 
externally. 

795. Ovens, Hot-waTeR BorLers, AND Furnaces, B. Thovnton.—Dated 

7 th February, 1879.— (Not proceeded with.) 2d. 

A foundati late of suitable shape is employed, on the underside of 
which is made a chamber for the gas or for the mixture of gas and air, 
On the top of the foundation plate are cast plates enclosing chambers or 
cells on which are fitted burners. 

798. MACHINERY AND APPARATUS FOR SHEARING AND CUTTING Meta, J. 

Horsfall.— Dated 27th February, 1879. 6d. 

This consists in a machine composed of one or more circular blades of 
equal or of different sizes bined with a lever or a wheel, one of which 
blades is fg pede org the same supporting pin as the lever or the wheel, 
which pin is ied by a suitable framework or . The other 
blade is carried by another supporting pin attached to the side of the 
lever or of the wheel, so that the adjacent faces of the blades shall lie in 
the same plane, and their edges slightly overlap. Modifications are 
described. 

799. Twistinc AND Spinninc Rope STRANDS AND Hay AND StRAW Bayps, 

W. Pollard.—Dated 27th February, 1879. 6d. 

This consists of a hollow revolving tube, fluted drawing and twist 
rollers, a cress —— shaft or worm having right and left-hand 
threads or worms cut or formed along its length, and a revolving drum 
or beam, around which the or strand as formed is wound. 

800. Sirrinc on SCREENING APPARATUS, J, T. Parlour.—Dated 27th Feb- 











ruery, 1879. 6d. 
For sifting in small beep the working parts are placed in a box 
and provided with a hd or cover. Within the box and at the upper part 


thereof a sieve is provided, arranged to travel to and fro upon suitable 
guides. This sieve has loosely attached at one end a connecting rod, 
whose other end is attached to a crank disc or grooved cam upon a shaft 
or spindle placed at right angles to the line of motion of the sieve. The 
sieve rests on supports, and is so placed that it may be easily removed 
from the box when necessary. 

801. Avro-quivetic TeLecrarn Apparatus, L. M. de B. y O'Lavlor.— 

Dated 27th February, 1879.—(Not proceeded with.) 4d. 

A single line wire runs in succession through all the apparatuses at the 
houses on the line, being ted aut tically therewith, that is, 
in such a manner that when any one of the latter is set so as to senda 
message to the station, the continuity of the line is broken at that 
apparatus. 

802. kosm, J. Hollingworth.—Dated 2ith February, 1879.—{Not pi oceeded 
with.) 2d. 





The te on the crank shaft has a series of external and internal 
tappets, corresponding in number to the number of shuttle-boxes. A 
sliding bar is placed over the plate, to which is attached a fork with a 
roller un each prong. Attached to the bar is an arm connected to the 
shuttle box tappets on the crank shaft, so that when the bar slides the 
tappets are brought into tion for raising or lowering the shuttle boxes. 
These boxes are lowe gradually so as to prevent wear and tear by 
means of a second series of tappets on the same plate as the former, and 
arranged so that when the boxes are being lowered the bowl of an arm 
connected to the bottom box lever is brought under one or other of these 
—_ and allows the bottom box lever to lower the shuttle-boxes with- 
out shock. 


803. Macutnery ror ComBINING OR PuTtING TocrrHeR Screw Nots 
AND Botts ror SToraGe oR Sate, W. R. Lake,—Dated 27th February, 
1879.-{A communication.)—(Complete.) 6d. 

The a — — B.-.y~ by Rh Boye y are the employment in 
combination o ents for the ts and nuts respectiv: 

recipients are so that at proper times a single-thresded bolt 

shall have its axis brought into alignment with the threaded hole of a 

single nut, suitable mechanism for turning the nuts a short distance upon 

the shanks of the bolts when said nuts and bolts are in position, and 
finally, the discharge of the combined bolts and nuts from the machine. 

804. Macninery ror Forminc Heaps upon Screws or Bouts, W. R- 
es 27th February, 1879.—(A communication.)—(Complete.) 


This relates to machinery for forming a flanged head — screw or 
bolt blanks by the process of upsetting the end of the of metal of 


which the ks are formed. It also embraces means for adjusting the 
ig hammer or swaging tool both vertically an ly so as to 
bring its axis into 4 tudinal axis of the blank to 





be operated upon. A further feature relates to means for operating and 
timing the movements of the ge , which at stated times must in 
proper position to determine the length of the blanks, and afterwards 
move out of the way, to give room for the heading mechanism to operate. 


806. TeLEeruones, J. Imray.—Dated 28th February, 1879.—(A communica- 

tion.)—{ Not proceeded with.) 2d. 

An electric current undula’ in a coil enclosing a bar of magnetic 

material produces molecular vibrations in the coil, and also in the bar. 

ber Moe fod ore, bs nt es gn as — of oe either by 

leaving the co among themselves or making the very small, or 
subject to a constant strain. — 


807. Gas Apparatus, F. Wright.—Dated 28th February, 1879.—(Not pro- 
ceeded with.) 2d. 

A gas regulator consists of a cylindrical chamber with an inlet at its 
base, and one or more orifices at its side, into which is placed a disc with 
a central hole, such disc fitting the chamber truly, but free to move u 
and down, Around the chamber is a case to which a burner is attached. 
The ure of the gas lifts the disc so as to uncover fewer or more open- 
ings\in the chamber for the admission of gas. A photometric gas apparatus 
is employed, in which is combined a meter, governor, King’s ga and 
je in one instrument, the clock being driven or wound = & the 
meter, 

808. Arraratus ror Dryixa Hops, Frort, &c., A. J. Reynolds.—Dated 
28th February, 1879. 6d. 

This relates to aj tus in which a hot-air stove is surmounted by a 
series of perfora’ ys or sieves placed one over another. The upper 
and lower edges of the rims of these trays or sieves are made to fit the 
one into the other, or they are provided, the one with a groove, the other 
with a eenaee or projection fitting therein, so as to form a continuous 
chamber such trays or sieves sufficiently air-tight at the joints to 
prevent the escape of the heat thereat. 

809. ManuracturE or Breap, W. J. Hillyer and J. James.—Dated 28th 

r February, oe rae aia 

‘or cw cy and cottage an ay tus is employed consist- 
ing of ae hg pe green ghee ny a contral a rojcting below the 
lome, ani are fix a number of blades exten to the 
umference of the dome. . 
810. WHEELs AND Axes, J. Bernard.—Dated 28th February, 1879. 6d. 

This consists, First, in securing tires to the wheels of vehicles by com- 
bining with the ordinary wooden felloe, or sections of the felloe, a metal 
felloe or section of felloe _— with a recess for the reception of the 
bent or angular ends of the tire ; Secondly, constructing or forming both 
ends of that part of an axle upon which the wheels are either keyed or 
caused to revolve sufficiently near each other in size and form as to admit 
pA hy _ ag oye AA its came A end for at = one ~~ 2 worn or is 

» by w means the essential w ‘ts of the axle ma; 
be poodles renewed, —_ <j 


811. Emery Waren, Currinc Macuines, &c., R. R. Gubbins and A. H. 
machines in which emery 


ee SA Doren 
wheels are employed as the cu tools, whether operating upon flat o: 
other surfaces’ Bosossiice Din oaks to 0 cuptasing of ade. o¢ axien 
in their bearings, and the fitting of wheels and pulleys to their axles; 
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Thirdly, this relates to an adjustable hanger in which the improved 
mode % centreing shafting is eeek 
812. Manuracturs or THe Urricuts or Inon Hurpies, &., H. Smith.— 


ry, 1879. 6d. 

The standard is made up of three pieces of flat bar iron, one forming 
the body and the other two the foot. ese two bars have each the form 
of one half the ordinary foot, but the parts which join the — are 
somewhat longer, and are turned up at right angles to the horizontal part 
of the foot, so as to be parallel with one another, and with the bottom of 
the body to which they are welded. 

813. Bepsreaps, Soras, &c., B. Lawson and R. G. Hodgetts.—Dated 28th 
February, 1879. 6d. 

The frame is of ordinary construction, and an elastic sacking is 
attached thereto a eee one end to a fixed bar at the head of the 
bed, and passing the other end round a roller at the foot thereof. The 
roller is mounted in bearings and carries a ratchet wheel, with which a 
pawl engages, so as to enable the sacking to be brought to the required 
degree of tension. 

814. Process AND APPARATUS FOR THE PRODUCTION OF PRECIPITATED 
AND ASSIMILABLE Puospuates, L. W. Beck,—Dated 28th February, 1879. 
6d. 


The crude phosphates are placed in a vessel filled with water in which 
is a current of sulphurous acid gas, derived from the combustion 
of pyrites, — or other substance producing it, and injected into the 
vessel by an air pump. This gas acts on the phosphates of lime, and a 
solution of bisulphite of lime, sulphite of lime, and of mono-basic phos- 

hate is formed in the water. water, when saturated, is drawn 

nto a vessel and passed through a filter to retain the insoluble matter. 

In this vessel the liquid is subjected to the heat of a steam jet, which 

causes the precipitation of the matter dissolved in the liquid. 

basic phosphates, with a small excess of sulphite of lime, are completely 

precipitated, and the mother lye is used over again in the following 
ons :—The sulphurous acid which is dise by the precipit 








transmitted siapitensoad, and the line current is therefore neutralised, 
peas the receiving of such signals, the contact arm of the saidirelay 
moved against the marking stop mechanically and the signal of the 
sending station is in that case recorded mechanically by 
station. But as soon as the neutralisation of the line current ceases, tha‘ 
is when one of the two keys falls back upon its rest stop, the key which 
is still sending into line is prevented by suitable means from moving the 
—_ omnes its own station and works the relay of the further (receiving) 
station only. 


828. Curmney anp VenTILATING Pots, N. H. Gelling.—Dated 1st March, 
1879.—(Not proceeded with.) 2d. 

consists in making the pot of suitable material with louvres 
arranged balloon shape in vertical section, said louvres consisting of two 
or more cones firmly fixed above and distant from each other by metal or 
other brackets, and one ur more inverted metal or other cones fixed in a 
similar manner under the upper cones, the various cones being connec ted 
to a hollow neck or tube intended to be fixed to any suitable base, or 
otherwise for use as a chimney or ventilating pot. 


829. Preparation or Woor For Spinnine, &c., G. W. von Nawrocki.— 
Dated 1st March, 1879.—(A communicateon.)— Not eded with.) 2d. 
This consists in mesing either before the opening of the willow through 
which the willowed wool has heen grees or at any other suitable place, a 
perforated rotating drum p! over a lath-cloth, and pressing the 
willowed wool upon the latter. 
830. Evecrric Lamps, G. G. André.—Dated 1st March, 1879. “8d. 
According to one arrangement a series of thin carbon rods, which rest 
on a larger piece of carbon or metal, or say a solid carbon cylinder 
encased in metal is employed. The carbon rods are enclosed in tubes to 
slide easily therein, and are lightly pressed down by loose weights resting 
onthem. By means of a commutator one of the carbons only is kept 
in a state of incandescence at a time, and when that one from some cause 
is rendered inoperative, the next carbon is automatically rendered opera- 
tive or i d t. 





o ti 

on passes back into the saturating vessel. The products of precipitation 
are received upon a filter which separates them from the water, they pass 
subsequently into a drying room to be dried. The sulphurous acid gas 
not absor in the saturation vessel passes into another similar vessel 
likewise filled with phosphates and water, and gets entirely absorbed. 
815. Apparatus For CLaRiryine Sugar, W. R. Lake.—Dated 28th Febru- 

ary, ape communication.) 6d. 

In order to effect the spont: preliminary drainage directly in the 
drum or cylinder, the exterior circumference thereof is furnished with a 
filtering or straining cloth, and at the lower part a false bottom of the 
same material is . A-second cylinder which is movable and pro- 
vided with pieces, by means of which it is curved, serves to form a circu- 
lar band or hoop wi which the material to be treated is deposited, 
and carries also a box or chest for steam and waste water. The steam 
arrives through a pipe, strikes a cover. pianert beneath an upper cover, and 
the water drawn in mechanically f by its weight into the chamber, 
wherein the centrifugal force raises it to poy ons or sides and drives 
it out. The steam contained in the box or chest is in its turn drawn in 
by the effect of the rarefication of the air which occurs at the mouth of 
the pipe, descends and is distributed below. 


816. Toxe Wrencues, J. Wills.—Dated 28th February, 1879.—(Not pro- 





ceeded with.) 2d. 
A cylindrical handle has a solid L-shaped head and a moving jaw in the 
formn of a sliding ferule with a face which is set at an angle to 


the head, and the moving jaw slides on the handle and is secured by a set 

screw fitting into a slot in the handle. Modifications are described. 

817. Bicycues, &c., R. Cunliffe and C. 8. Madan.—Dated 28th February, 
1879.—{Not proceeded with.) 2d. 

This relates to a double armed lever mounted at the front of the fork 
socket, and the longer arm of which extends downwards to the driving 
wheel, which it is capable of self-actingly in case such wheel 
turns the wrong way, and the shorter arm is arranged to be acted upon 
by a lever convenient, in front of the handle bar, so as to push 
the longer arm into frictional contact with and to act as a brake upon the 
driving wheel at the pleasure of the rider. 

818. Peauanent Way or Raitways, C. Wood.—Dated 28th February, 1879. 
6d. 


| The slezpers are made of wrought iron rolled to an inverted trough- 

sha form and cut to the required Jengths. To secure the rails to 

such sleepers, key jaws and clips are affixed to their upper surface by 

rivetting. 

819. Rock TunneLiine Apparatus, H, N. Penrice.—Dated 28th February, 
1879. 


The apparatus consists of a massive cast iron bed ; it is semi-cylindrical on 
its under side. This bed carries by means of standards certain rock borers 
to prepare holes for the charges employed to blast the rock. By means 
of the borers four principal holes are produced in the working faces, one 
principal hole in the centre of the curvature of the underside of the bed 
and three other holes, one on each side and one above it. A fifth machine 
serves to put in shallow holes around the entrance to the principal hole 
and at a few inches from it. The main holes are driven as far into the face 
as conveniently may be, and when they are completed the machine is 
run back and the holes with explosive and fired, enla: the 
cavity within without much increasing the size of the mouth. The 
cavity and asecond and third time with the effect of 
increasing its size within until it is large enough to form the channel for 
the bed of the machine. The neck or narrow entrance to the cavity is 

y firing charges in it and in the shallow holes around it. 

The pending epeting being thus formed, the sides first and then the top 

y blasting charges fired in the holes produced at the sides 
and top. An upper hole is yea ey: made overhead with the top 
machine, while the debris below is being removed, which being 

fired, gives the necessary height to the heading. 

820. Macuines ror GRINDING THE CARDS AND CARD CYLINDERS OF 
Carpino Enornes, 4. M. Clark.—Dated 28th February, 1879.—(A com- 
munication.) 6d. 

This consists, First, in the combination of 2 hollow shaft provided with 
an internal chain , with a P veers wheel by means of a slotted arm 
connection, whereby the grinding wheel is made to traverse the shaft by 
the movement of the chain gear; Secondly, the combination with a 
grinding wheel, arranged to revolve with a driving shaft, and to move to 
and fro longitudinally thereon, of an annular oil chamber in the hub of 
the wheel, encircling the driving shaft and communicating therewith. 
whereby the entire contact surface of the wheel and shaft are lubricated 
with uniformity. 

821. Steam Botrers, A. M. Clark.—Dated 28th February, 1879.—(A com- 
munication.) 6d. 

The feed-water is forced into the boiler, and after having attained a 

depth over the crown sheet the excess flows down th sto; 
cocks or valves above the crown sheet into pipes that lead down 

the crown sheet, and in the form of coils or zigzags partially fill the fire- 

chamber and thence lead out through the side of the fire chamber, and 

terminate outside in cocks, through which the water passes into tubes 
ascending outside the boiler, by which it is returned to the water space 
above the crown sheet. 


om | Box, &c., J. Currie.—Dated 1st March, 1879.—(Not proceeded with.) 


This receptacle is made in the form of a clock. The front face is 
divided and marked to resemble the dial of a Senepieen, and is provided 
with a rotating ter representing the hands of the timepiece. The 
interior is provided with pins or holders, upon which bobbins of cotton 
or silk may be supported. 


wae, Senanens Rice, Maize, &c., W. Garton.—Dated 1st March, 1879. 
4 


This consists in trea‘ rice, maize, and other amylaceous substances 
with ammonia in such substantial quantities as will eliminate the albu- 
men and nitrogenous matters, and recovering the ammonia used in the 
process, and obtaining by-products, 

824. Apparatus ror Propucine Buasts or Air, &c., J. E. Bennett and 
A. Lumsden.—Dated 1st Maych, 1879. 

This consists in the employment of cylinders which are inserted 
wholly or in part one within the other, the cylinders = employed in 
combination with packing rings of india-rubber, or er ilar or 
elastic substance, which are circular in cross section and which move 
pepe he pecking spaces between the cylinders for the purpose of forming 
an air-tight joint. 


825. Praten Pruvtinc Macuines, M. Smith.—Dated 1st March, 1879.— 


(Not shear with.) 2d. 

The cylindrical inking table is formed with a flat side, which serves as 
at bed. The table and bed is supported and caused to revolve or 
rock or vibrate in . On the framework carrying the inking 
table and bed is placed a platen, which is arranged by means of 

a and aed st the t forme at each revolution or double 
variation of the inking table and . 

826. Macuinery ror MANUFACTURE oF Ice, C. D. Young.—Dated 1st 
March, 1879. 6d. 

This consists, First, in giving to the agitating arms a motion of rotation 
on or with a shaft common to the whole or anumber of them ; Secondly, 
in increasing the effect of the revolving agitating arms by attaching to 
such arms pendulous pieces or chains ; these being free to move on joints 
or their equivalents in the water when the arms are moving through it 

set free the air. 
82'7. DupLex Sena, &ec., R. Theiler and M. Theiler.—Dated, 1st 


March, 1879. 

con! arm of an ordinary polarised relay (connected with a Morse 
or sounder) and the lever of the sending key of Sat and work to- 
gether in such a manner that when signals in opposite direction are 








831. Sprinos, I. A. Timmis.—Dated 1st March, 1879. 6d. 
This co: First, in the use of unequal section bars of steel so as to 
t an wees temper, and also curved and other shaped grooves in the 
for making long springs, to be used in place of laminated springs ; 
Secondly, the use of unequal section bars of steel with or without grooves 
for making conical or volute springs, and also nest ee ; Thirdly, the 
use of unequal section, cylindrical, or conical spiral springs, or conical 
volute springs or nest springs, in conjunction with one or more bars to 
be used in place of laminated springs. 
832. Warer-cLosets, S. Alley.—Dated 1st Murch, 1879.—(Not proceeded 


with.) 2d. 

A button on being depressed admits water to a cylinder fitted with a 
piston, whose rod by means of a lever is connected to the main discharge 
valve in such a manner that at the end of its stroke it becomes discon- 
nected therefrom when the main discbarge valve closes. The piston-rod 
on reaching such point also closes the valve opened by the button. The 
water escapes from the cylinder by an outlet pipe leading to the basin. 
A semi-portable water-closet is formed of a combination of cast iron and 
encaustic tiles or terra-cotta. 

834. Proputsion or Boats, I. R. Lake.—Dated 1st March, 1879.—(A com 
munication.) 6d. 

A knee-lever or toggle Fame is used for converting oscillating motion 
into rotary motion, and the shaft rotated by this means is connected by 
a universal joint with a propell rew situated in the rudder. The con- 
nection between the lower end of the rudder and the rudder brace con- 
sists of a semi-ball and socket joint for the purpose of enabling the 
rudder to be inclined for facilita' the unfastening of the universal 
joint when it is desired to lift out the rudder together with the propeller 
screw. 

835. Mariners’ Compasses, W. R. Lake.—Dated 1st March, 1879.—(A 
communication.) 6d. 

The cover of the compass-box is provided with an aperture in the 
centre, which is closed by a screw plug when in use. Through the aper- 
ture a key can be inserted for removing and replacing the cap as well as 
the os pin. While screwing the cap into or out of the compass-card 
the latter is raised off the pivot pin and kept from rotating by a lifter. 
The key is hollow at one end which fits over the cap or pivot, and a slot 
in the key receives a pin arranged outside the cap and on the shaft of the 
pivot pin. The upper part of the ring of the cover rises above the fluid 
and allows the same to expand, while the lower part of the ring extends 
below the level of the com -card, and so formsan inner compartment, 
and prevents the access of bubbles of air from the top of the cover to the 
compass-card, 

836. FasTenincs ror GLoves, Boots, AND SHogs, F. R. Baker.—Dated 1st 
March, 1879. 4d. 

Two blades of steel are rivetted toa thin head piece which is sewn to 
the glove, the blades being sewn to the edges of the opening therein. A 
slide runner works along the blades, so as to force them together or apart 
as required. ’ 
83'7. Maxine Rore Setr-ciip 1x SMoorn Groovep WHEELS, &c., J. Pars 

miter.—Dated let March, 1879.—({ Not proceeded with.) 4d. 

The rope is led round the driving wheel, then round one of two guide 
wheels, again round the driving wheel, then round the other guide wheel, 
opin round the driving wheel, and then passes in a parallel direction to 

e wheel to be driven. 

838. Heatep Apparatus For ConveYyiInG Heatep Water, &c., S. Mart 
and C. W. Bradley.—Dated 1st March, 1879. 

The water or other liquid is ao as heated by a pipe from the 
boiler or vessel in which it is heated, one end being connected to the 
lower part of the boiler, and the other to the upper part. The water 
being heated flows from the upper outlet, and circulating through a pipe 
descends to the bottom of the boiler and enters again by the lower inlet. 
An outlet is provided at the top or highest part of the pipe (which is 
preferably arched) for the delivery of the hot water or liquid. “This outlet 
also serves for the escape of steam and expanded water. Below the outlet 
of the pipe, or in other nient position, is situated a table or stand 
provided with a grating on which a glass, or cup, or any vessel is placed 
to receive the hot water or liquid. 

839. OrnaMENTAL Plate GLass Ftower Boxes, G. Hollyer.—Dated let 
March, 1879.—{ Not proceeded with.) 2d. 
~ The glass is covered with red lead and Brunswick black, and the design 
sec by stencil plates set on the groundwork by a composition soap, 
the open parts being taken out with t mtine. The design is then 
bitten in by fluoric acid when the red lead and Brunswick black is 
removed and the plain surface ground. The whole plate is then covered 
with chloride of gold and protected by a lacquer, after which the gold 
on the flat surface is removed by an ivory tool, leaving the embossed part 
gold and the surface ground glass. It is then coated with indestructible 
priak ent fixed in a mahogany case, being imbedded in a solution of red 
ead, Japan, and india-rubber varnish. 
840. Apparatus FoR REGULATING WATER Suppty, 8. Johnson and W. 
Hailstones.— Dated 8rd March 1879.—({Complete.) 6d. 

A cistern is placed above the closet, and in it is a syphon whose shorter 
leg dips nearly to the bottom thereof, whilst the longer one passes down 
to the water-closet. A large block of earthenware is suspended above 
the surface of the water and is actuated by the pull or other suitable 
means, so as to subm it and thus raise the level of the water above 
the level of the syphon bend, when the water escapes to the closet. 

841. Corkine anp Drawina Macutnes, J. Gullery.—Dated 3rd March, 
1879.—(Not proceeded with.) 2d. 

A socket and pl is actuated bya hand lever and spring, the former 
being slotted to receive a cork and is fitted with a detachable cork socket, 
tapered to contract the cork while be driven into the bottle. The 
bottle is pressed against the cork socket by means of a foot lever. For 
drawing corks a screw is attached to the plunger, and the cork socket 
pa by a socket with a screw nut, fit! so as to prevent its revolu- 
tion, whereby the screw is revolved and driven into the cork, when the 
— os — The raising of the plunger withdraws the cork 

m the le. 











842. Apparatus APPLICABLE TO Sprnnina Frames, 7. Coltman.—Dated 
3rd March, 1879. 6d. 

The back or delivery roller has hitherto consisted of a roller fluted in 
sections; the improvements of this invention consist in providing 
tubular ved sections which revolve with but are capable of revoiving 
upon a ; each section has a collar secured on the shaft and provided 
with a spring catch, the projecting end of which takes into recesses in 
one end of a grooved section. On the same end of the section is a ratchet 
wheel with a stud projecting on one side and taking into a recess in the 
circumference of the section. The ratchet wheel is provided on its inside 
with inclines so that when a clawker ¢ in the teeth of 
the ratchet wheel the spring catch carried by the collar is forced down 
by the inclines, and the ratchet wheel and grooved section is pre- 
vented from revolving with the shaft. The clawker is balanced and turns 
on a pin on the framing, and is provided with a swivelled centre adjust- 
able on a rod, the outer end of which is hinged to one end of a lever havi 
its outer end resting upon the thread to be spun. Upon the thr 
breaking the clawker enters one of the teeth of the ratchet wheel, and 
arrests the revolution of the grooved section. 


843. Generatinc Steam, C. M. Bathias.—Dated 3rd March, 1879.—(Not 
a’ F they an Sole into 1 containing oil, boiling at 230 d 

serpentine is p a vessel con ing oil, at 230 deg. 

or any molten metal, such vessel being in direct contact with the fire- 

place, which is made adjustable so as to regulate the pressure as desired. 

844. Morive Power Encines AND GENERATORS, H. Davey.—-Dated 3rd 


March, 1879. 8d. 
A metal casin; employed and spreads out to a greater width at the 


ig is 
base and tapers at the top to form a chimney tube, which is surrounded 
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by a casing containing feed water. The widened part forms the fire cham- 
ber, from which the products of 2 Catenin pass by apertures in the 
crown into the upper part of , Which contains a coil of tube 
bent into helical form. On the outaide of the —- near the top, is a 
cylinder with a deep piston, ape rod is conn toa crank shaft, 
mounted on the lower part of . The upper end of the cylinder 
has ports governed by a alide. ¢ the jacket of which communicates by a 
pipe with the lowest convolution of the coil. The lower end of a 
cylinder has p fit with 
The ~~ passage has Semel snd manta open to thea, into which a 
stream water runs. 2 passage comm) tes by a pipe 
with the highest convolution of the coil. 
845. Naus, 2. Parr and W. R. Phillips.—Dated 3rd March, 1879. 6d. 
Nails for fixing metal sheet te wooden s are formed with leaden 
or other soft metal heads cast over the o1 'y head, which is thened 
to hold the soft metal head securely. The footie, washers ordi: used 
are not required with these nails. 


846. oa Woot, &c., J. Holden. —Dated 3rd March, 1879. 0 cas 
an in ~ ent — ven tu the rising and falling bar, which by 
desired pressure at the times required to to the 
purpose the opposite ends ek the and 
are provided with connecting rods oparated > Aa cams applied 
——— from, though geared with the main t. The acting 
surfaces of the cams are formed with variations in extent of curvature to 
the extent desired to insure the pressure exerted by the keeping plate 

being uniform during the traverses. 


847. ApsusTaBLe Cuarns, W. R. Lake.—Dated 3rd March, 1879.—(A com- 
munication.) 6d. 

The base or supporting frame is made of cast iron and in two pieces 
which are counter parts. The central portions fit together face to face 
and are united by screws. The lower ends branch outward and form four 
legs, and the upper ends branch outward and form two Len vided 
with inwardly projecting pivots, which receive and su e chair 
body and allow it toturn. In the central portion of the e is a pm ~d 
in which rests a ent attached to the foot-rest frame of the chair, and 
also a pivotted which engages with notches in the segment. The 
end of the pew extends out through the rear of the frame in position to 
be acted upon by the foot. The mel by colled opr down in the cavity to 
hold it in ae Benn this with the pawl bya ed spring. At the outer end, 
outside of the e, thi t has a d which extends from 
side to side of the foot- wm frame, and is pivotted thereto, so that the 
segment can turn to adjust itself to position. 


848. Apparatus ror Expanpinc Horses’ Hoors, W. R. yw gpa 3rd 
March, 1879.—{A communication.)— (Not proceeded wi 
A bottom plate is extended to pass under the toe of = r..4 and has 
near its rear end two studs, on which springs - placed. Between the 
inner ends of the spri a wedge to keep the springs a certain 
distance apart. A ue is fastened on the om and holds the springs 
and wedges in their places. 


one. nent Woo.LLen A. was F. Waddel.—Dated 3rd March, 1879.— 
with. 


™ 4 systems of oo are d in one that is, 
the system of giving revolution to the bobbins from which the yarn is 
drawn, and the system wherein twisting is effected between the drawing 


rollers and the bobbins, upon which the twisted yarn is to be wound. 


850. Screw Prope iers, J. Skinner.— Dated 3rd March, 1879. 4d. 
The blades are formed so that a circumferential section at any part 
thereof is convex on the after or propelling face. As. the wr ey pert of 
face 








hi Ji 





oct. {Fropociva Corres or Letters, &c., A. Kissam.— Dated 4th March, 


A communication. 
me ns ts of a a ~ a 0 ¢ following :—Lei 
ic printers’ roller 


printers’ roller com 

composition (soft) et zinc, whi 
30°5 grammes ; spirit oil (nitro benzol 
2 grammes. 

862. Firepiaces or Roem, H. B. Newton. — Dated 4th March, 1879.— 


(A communication.) 64. 
To obtain an extension of the te surface the bars are so sha) 
as to raise the level of the grate at the middle or centre saat 
to a dome shape, to t of an arched roof, or to such a form as will 
admit of the fuel lodging thereon and sliding down over the sides. 
863. nae Lamps, C. D. Abel. —Dated 4th March, 1879.—(A communi- 
cat 
It is found that the luminous are of electric lamps obeys the laws of 
Ampitre in precisely the same way as an ordinary electric current, that is 
to say, it is attracted or repelled by electric or magnetic currents 
ugh metallic conductors in various directions, and it can be made to 
revolve round an axis under the influence of a et or solenoid. This 
property is utilised to modify and determine its ition of mode of 
action in various ways in — lamps. Acco. to one arrange- 
ment the two carbons are wages _* —— ~¥ other a small distance 
a » and the current before passing th h them is made to pass 
a wire loop running parallel with "the carbons on each side and 


across their term the pL meow P mayen J through the loop in the same 
direction as Com e carbons ; Fema dr ae that the luminous are 
passes in the first instance from an intermediate point of the length of one 


carbon to the other, it will be influenced b 7 the current in the loop so as 
to move towards that point where it will be nearest to the part of the 
loop in which the current flows in a direction el to its own direction, 
that is, it will move to the two terminals and be maintained there while 
the carbons burn away. Several other arrangements are described. 
864. Macuive ror Mirremnc Woop 1 &c., W. Bowman.—Dated 
4th March, 1879.—(Not ) 4. 

machine has two sides with four grooves in each, two on the right 
and two on the left of each —, ece, and form: * ht ‘angle standing at 
an angle of 45 deg. from the bottom or sole. ides have also holes to 
receive the spindles of a cog-wheel with lever attached. In the grooves 
forming right angles are p) A me — cutters with slots to screw on 
to the back irons which are in grooves parallel to the cutters. 
The back irons are fitted with cogs which fit into the cog wheels. 
865. Repuctne anp Suaprno METAL mane, W. R. Lake.—Dated 4th March, 

1879.—{4 communication.)—-( te.) 

This comprises improvements in the feeding devices which su supply bars 
to the machine ; devices for impressing or shaping the bars before they 
pass to the rolls ; a , construction and arrangement of the guide 
which presents the to the pressure rolls ; mechanism for propelling 
the bars or blanks through the guide ; devices for preventing the clogging 
of said bars ; contrivances for adjusting the pressure rolls ; providing the 
impressions’ of the rolls with guideways to insure the proper 
presentation of the blanks thereto; devices for trimming and finally 
ma: J the —_ and points of the blanks before they are discharged 


866. TusuLaR Yaar coor, A. A. Guillot.—Dated 4th March, 1879.—(Not 


proceeded 
The valve-cock is provided with a chamber or reservoir into which 
flows the fluid at any and lates around the valve plug or 
apes for a portion of its length. This chamber or reservoir terminates 








the propelling face increases, the convexity of the PP 
until they become nearly equal to each other. The | edges of the 
blades are ed partly from the pro; face as well as from the 
forward face, by which means they assume uughout the form of a 
knife edge. The propelling face is formed with circumferential ribs or 
corrugations, to prevent the water acted on from acquiring a centrifugal 
motion. 

851. Warer-ciosets, H. Owen.—Dated 4th March, 1879. 6d. 

The water-closet is constructed of a or basin of suitable material 
with an opening in the front thereof, such opening ees witha 
collar or flange for fixing it to a flange on the trap, which trap consists of 
a pipe saneuieb in the form of a syphon having a suitable outlet —— 
over the soil pipe and a clearing-out opening in front of the pan or 
The disc’ opening in front of the pan or basin is provided with a 
valve, preferably of metal encased in india-rubber and moving on a pivot 
in the upper I part of the trap. The valve is connected to the usual pull- 
up by which it is opened when the basin is to be emptied, the same 
operation fi the water-closet. The pull-up being released, the valve 
is closed by a suitable counterweight or by means of a spring. 


852. nee OR COVERING Yarn, S. Milner.—Dated 4th March, 1879. 
with.) 2d. 

aauee jute, surat, cotton, shoddy, or silk waste is passed through 

ides and then over a small roller and between the stripper in the con- 

enser, so that it comes in contact with the sliver as it comes from the 

doffer and before entering the rubbers, when by the action of the rubbers 

the sliver of better material envelopes "the yarn so that it cannot be seen. 


853. Macurves ror Ruuine Paper, &€., J. H. R. Dinsmore.—Dated 4th 
March, 1879. 6d. 

For lifting or removing a of a from a su ly table and trans- 
ferring pom Sere apparatus, a bar is fitted with an india- 
rubber facing with holes 4 air is drawn, the bar bei: 
over the _ be a — eres to the facing and 
the he pile rege ws sheets of a of aor is 

ay 
ratus. For this purpose the table as sheet sheet io withdventa ity 
aratchet and pawl motion caused to advance, the rate of travel — 

regulated by controlling the pressure of atmospheric air actin; a 
piston ina a my which piston is connected to the oe an paw. 
he position of the uppermost sheet of pay 
the cylinder by acting A jet of air plays on the J of the 
paper so as to separate them, and a jet = on the face of the uppermost 
sheet so as to raise it from off the pile, a roller above the table forces 
back any sheet which may have m carried up with the tep sheet. 
Stops are fitted to the machine so as to allow the edge of each 
sheet to be set square by means of travelling tapes. Two discs are em- 
ployed, one to raise the ruling pens and the other to move them into con- 
tact with the surface to be ruled. To deliver the ruled or printed 
sheets, a series of bars are connected together by endless travelling 
bands, each bar receiving a sheet and carrying it to a receiving table 
upon which it falls. 
854. Propuciyc anp Convertinc Exectric Force rxto Motive Pow 
<4 Port and T. Varley.— Dated 4th March, 1879.—{Not proceeded wi 


mee electric force is produced by a galvanic battery and converted into 
magnetism by a battery of electro-magnets. A movable armature is 
ee to convert the magnetism into motive force, and cams or cranks 

levers collect and convey it to the ery. 

855. Wrxpow Sasues, &c., 7. Wilkinson.—Dated 4th March, 1879.—(Not 
proceeded with.) 2d. 

In order to avoid the necessity of pulling off the beading and taking 
out the window sash when a line breaks and a new one is to be put in, 
the sash is made with a groove in the ends of the frame for the lines, in 
one part of which groove is a much deeper recess, which is slotted so as 
to open out on the side. Over this a plate is screwed with a hinged door. 
Upon an eye on the door the line inserted in the groove is attached. 

856. Lusricators, F. Wirth. “a 4th March, 1879.—(4 communica- 
tion.)—(Not proceeded with. 

A lubricating “aon is made inl at top and bottom, where screw 
threads are formed to receive pressed metal caps, the bottom one being 
provided with a small pipe, through which passes a metal rod to conduct 
the oil which it draws out of the glass by vibration. 

857. Feep Apparatus ror Steam Borers, A. Thomson,—Dated 4th 

March, 1879. 6d. 

This consists in connecting the pipe or pipes from the feed pump or 
pumps to one or more air separating vessels, which the feed-water 
is led onwards to the boiler or vo by one or more pipes. 

858. Wixprxc or Fotpine Lace, Rissons, &c., J. C. Mewburn.—Dated 
4th March, 1879.—(A communication.) 6d. 

e board on w lace is to be wound is formed with a central 
transverse hole to receive a spindle, which is held in the hand or in suit- 
able bearings, and the board caused to revolve in one direction or the 
other, when the lace will be wound on or off. 

859. Reapinc Macurnes, £. Dollar.—Dated 4th March, 1879.—{Not pro- 
ceeded with.) 2d. 

This consists essentially in bringing the axle of the off wheel of the 
machine in a direct line with the cutter bar, and working the outer end 
of the sickle through an opening made longitudinally in the said axle. 


860. Lixinc or Guns anp BREECH- “age Rg APPARATUS FOR THE SAME, W. 
Palliser.—Dated 4th March, 1879. 





This consists, First, in securing the tnt tubes in Fm by —— 
them into the casings without kage, the sai: being of su 
material as will be expanded by the oe ee of ‘the fred powder ; 
Secondly, a mechanism whereby a latch is from being raised 
until the ie is screwed quite home ; PrTnirdiy, 
apparatus wherein a breech plug is screwed de A hinged to the 


breech of the gun, the combination of a latch lever, spring pins and suit- 
able notches in the plug, whereby the collar is prevented from being 


folded back unless the plug is in such — that the gas check is pro- 
tected within the collar, and whereby the phe Y ng LF any peovented from tins 
screwed forward unless the collar is seated 





or socket into which is screwed a tubular = or — 

pated. a oo eg page through which passes and slides a hollow -_ — 

or tube acting as a valve plug or stopper for discharging, ss 

arresting the flow of the fluid. At the outer extremity of such cy ~ 

is fixed another chamber which is provided with a nozzle for permitting 

=~ — the fluid ; this chamber also acts as a handle to open or close 
e coc 


867. Srup Hovper To FacititaTE THE SOLDERING OF aeemas, Cans, J. F. 
Halford.— Dated 4th March, 1879.—( Not proceeded with.) 
This relates to apparatus for facilitating the soldering of the lids or 
covers upon metal cans or cases containing meat, fruit, vegetables, or 
other substances or articles to be preserved therein. 


868. Prevumatic-PREessURE HypRocarBon O1L BurNinG Apparatus, J. S. 
Hull.—Dated 4th March, 1879. 18. 

The chief features of this invention are, First, the ones of 
pneumatic-pressure upon the surface of the hydrocarbon oil in an air- 
tight ght containing vessel to force the oil to the burner or burners at any 
desired ht, and to increase the power of the flame of the burner ; 
end “Second ly, the employment of burners which, by their own heat, 

» and cause the vapour to issue therefrom with a force 
that depends upon the pneumatic pressure and the amount of oil that is 
allowed to enter the burner to be vaporised. 


869. Soom, &e., J. rt and H. Brent.—Dated 4th March, 1879. 
2d. 


This velsbes to ball b On each side of each series of balls is 
placed a dise formed with a series of shallow radial i equal in 
number to that of the balls in each series, and at such distances apart as 
may be required for the proper separation of the balls. 


870. Spixxixa Beeman, A. M. Clark.—Dated 4th March, 1879.—(A 
communication.) 18. 4d. 

A differential motion is employed to increase or reduce the speed of the 
drawing or delivery —— means of the motion of the copping rail. 
A conoidal drum acts a bowl and lever frame w a toothed 
sector for varying the me of the copping rail. The a te driven 
at varying velocities by means of a conoidal drum, whi a bowl 
and frame and two cones rotates the drum from which the nasties are 
driven. A novel form of traveller is employed in ring spinning machines 
and extends rs the axis of the —_ and acts as a lever which assists 
the motion of the traveller the ring. A =e is used to increase 
or reduce the effect of the centrifugal force and so diminish the friction 
of the traveller or the ring, or increase its pressure against the bobbin. A 
rotary guide for the thread boy the winding on assists the revolution 
4 the traveller around the us relieving the thread from tension. 

A disc is mounted phomeie w y upon the tip of the spindle with 
which it turns, and is capable of removal for doffing the bobbins, such 

ed on its edge with which the thread is in contact to 
facilitate the revolution of the traveller upon the ring when the tension 
of the thread is ex: ve 


7 By F. R. P. Winne.—Dated 5th March, 1879. 4d. 
p, bush and s are or screw cut, the tap and 
ries of the same eter and threaded to fit the same bush. 
The sh con the screw sto is attached to the cask before 


being filled. In the end of the stopper isa thread aperture in which a 

threaded pin on the end of the tap will fit. 

872. STREET AND OTHER —_ ALARM TeLEecRaPus, R. S. Symington. 
—Dated 5th March, =. 

Each street alarm box is fitted, with a push key to be pushed inwards 
by the person using the alarm. push key is carried in a small barrel 
or tube and is pressed mo tang by aspring,and when it is pushed in- 
wards it causes a spring arm to make a contact which closes the circuit 
= _ wire to the district s station and sounds the electric bell at that 
station. 

873. Stanps on BRACKETS For THE Bars or Firecrates, B. Brown.— 
Dated 5th March, 1879.—(Not proceeded with. 

On the back part of the stand are two straight hooks which are 
over the bar in the usual manner. In the centre between these 
but a little further back, is a snug or bracket in which is hin 
adjustable tang. Into the front of the snug or bracket is ta; 
screw, the end of which presses against the movable tang. 

875. Srrep Governors, W. H. Bailey and A. T. Allcock.—Dated 5th 


March, 1879. 6d. 
This consists in subdividing the counterbalancing weight and applying 
a — of it to each of the Tinie or their equivalents ‘a ome the 


pendulums to the sliding sleeve or collar on the axis. 
876. penreane kom Licut1ne, J. B. Spence.—Dated 5th March, 1879.—(Not pro- 


P.. points o! ase electrodes are formed, by preference, of om, and 
are fitted into the ends of metallic tubes which may be in connection 


ooks, 
an 
a set 





wi pipes or vessels for supplying water or other heat-absorbing liquid to 
thereb g the undue heating of the its. The 
ade (one or 


) are made ad adjustable relatively — ee Meme) and 
from 


————— 
—: 
660.  eaneenenn or UMBRELLAS, &c., A. F Boham.—Dated 5th March, 


This consists in forming and co! mp eae Font ery ndag hy 
umbrella or parasol, by ray er g th iddle bit blank ~ st the acto bod 


of tools, which, besides fo! or Pap 
also subject the blank during the f auallas the ee the rib, 
grooves oe depressione in 


so as to force the metal of the Man into tl = 
the rib, and at the same time metal of the 
blank on the front or inner side of the “a and cause it to clip the rj 
through considerably more than one-half of its umference where’ b 
the middle bit is fixed very firmly on the rib. by 
881. Mecuanism ror Storrine anp SETTING MACHINERY In jones &e 
A, Godfrey.—Dated 5th March, 1879.—(N ot proceeded with.) 2 iii 
The fly-wheels of machin fi to their shafts, »: to be 
py mens of revolving freely on the same. On one side of the fly. wheel is 
fitted ‘thors boss, turned vertectly true with the bore of the wheel and 
thereon is an expanding Bote | at which ts pro ving at one t of its 
ing cuwendn, the ie oars Gem ane 1g pro- 
outwards, lugs a mn! w 
jeg both lugs is a a screw bolt whi which ch sleo takes + nto an inter, 
a — 4X ~ ad ey and is LX, fo caused to 
nm up or out the and consequently the expanding 
The copeate extremity of ‘ts short lever is connected by a =, 
another and longer lever to a collar sliding freely on a eee, 4 At on to 
a om -wheel shaft ; on its outer circumference is formed a groove or recess, 
by means of'a lever, the forked end of which takes into the groove, 
such sliding collar, and with it the two levers, is actuated and caused to 
tighten up or slack out the expanding strap on the boss of the fly-wheel, 
ae inom, J. Tinker and A, Preston.—Dated 5th March, 1879. 4d, 








picking arms are of steel or other suitable metal in one piece 
without joint, and curved or bent at top and bottom, so as to pousess the 
elasticity required for preventing the picking arm from breaking, 


883. er ag B. T. Hughes.—Dated 5th March, 1879.—(A commy- 
nication. 

A forked arm at its upper part through a nut turning w! 
the Nae a of the bearing carried od & the fork can be ad at py Bem 
bolt passes from one arm to the other of the fork and carries the bea: 
so = by turning the bolt the position of the bearing is adjusted pairing, 
zontally. 

884. Sewine Macnines ror Straw Braip, &., W. R. Lake. —Dated 5th 

March, 1879.—(A communication.) —(Not led with.) 4d. 

The frame consists of a bed- -plate or tal from the under face of 
which projects a hollow column or pedestal. ry main driving shaft carries 
cams by which motion is given to several of Sy oy of the machine, 
The needle bar slides horizontally in ways in said plate, motion 
being given to it by acam on the said shaft, by meaus of a bell crank lever 
pivotted in the plate, a slotted ope’ being made in this plate, through 

which passes a screw, pin, or bolt connecting the end of said lever with 
the needle bar. 

885. Cor Tunes anp Hoxpgrs, B. J. B. Mills.—Dated 5th March, 1879.~ 

(A communication.) 4d. 

This consists, First, in ma! along cop whe by weaving, siaiding, 
or knitting the same in conical form without fy y cutting and 
lap) or stretching of the fabric to = 
Secondly, in providing such a tube with a ge or 8 at its lower at 
886. APPARATUs FoR Goumune » Gomme, D. Campbell.—Dated 6th March, 

1879.—{ Not proceeded wit: 

consists of a tray-like Feild which is marked with a number 

of divisions in a series of rows, — each of which marki: a coin ts 

laced. Underneath the tray is a drawer, into which when ee tray has 
filled the coins may be upset. 

887. Compounp on MaTERIAL ror Burnino tn Lamps, A. Norris.—Dated 

6th March, 1879. 3 

PR of potatoes are washed and crushed, then sprinkled with salt in 

2 peers ¢ of one part salt to four parts po' tatoes, and 4) 1b. of 
4 uric acid is ad When the Sermentanion | is about ended a like 
further amount of salt and sulphuric acid is added and the whole well 
mixed, when it is poured into about 46 ions of pure petroleum spirit 
and about 10 Ib. of gone alum finely _omereee 4 1b. salt and from 8 Ib. to 
101b. of gum camphor are added. then allowed to stand about 
thirty days with occasional stirring, when it is drawn off fit for use. 


888. Discnarcino Sewers, &c., EB. Wright.—Dated 6th March, 1879.—(Not 


proceeded with.) 2d. 
Archimedian screws driven by any a motive power aro 
fog at the termination of the sewer, so as the contents 
into the river. 
889. Manvracrure or BenzaLpenyp, Benzoic ANHYDRIC, AND BEnzo1c 
- F. H. Jenssen.—Dated 6th ik 1879.—({Not proceeded with.) 


Bonsalde ‘d is prepared from chloride of ong be by acting upon it with 
conce: =| sulphuric acid at an ordinary temperature “oo 
anhydride is prepared from the tri-chloride of benzole by acting upon it 
with concentrated nant yogl acid containing about 4°5 per cent. of water. 
Benzoic acid is oe the same manner, water added, or the 

Iphuric acid containing a larger amount of water. 

890. CompineD Pire, Cigar, AND CiGARETTE Houper, &. G. Brewer. 
—Dated 6th March, 1879.—(A communication.) 6d. 

A sliding tube is fitted over mouthpiece and receives the tobacco, 
which as it is consumed is pushed Served by forcing back the tube. 
When the tube is pushed right back a may be inserted in the end 
So. By removing the tube and a plug which fits over the end of the 

jouthpiece, so as to push the tobacco forward, a cigarette may be inserted 
o the end of the mouthpiece. 
801. Mititary Hots anp OTHER PorTABLE ble A. B. Cunning- 
ham.—Dated 6th March, 1879.—(Not proceeded with 

The roof of the hut is o! iron, wood or other ~ Ry ‘material, and 
beneath it is stretched a second roof of canvas, louvre boards or valves 
being provided to admit a free circulation of air between the two roofs. 
892. Umpre.ias anp Parasots, J. Mini¢re.—Dated 6th March, 1879. 6d. 

This relates to improvements on patent No, 2173, dated 30th May, 1878, 
and consists in giving a different form to the arms or free ex! ties o' 
the helical springs fitted to slide upon the ribs and the stretchers. A 
simple steel wire is arranged in the interior of the hollow stick for freeing 

e runner. 

893. Srorrerine or Botties, B. Brefit.—Dated 6th March, 1879. 6d. 

The mouth of the bottle is made conical and is formed with a shoulder 
to receive an elastic seating against which a ball in the interior of the 
bottle —_ so as to close the mouth. Above the elastic sea‘ is inserted 

. a made in halves and small enough to enter through the 
est end of the conical mouth, and which when in — is n is forced 
outwards so as to fit the lower or part of the mouth by means of 
wedges driven in between the two halves of the 
894. case J xs Prince and A. Browne. —Dated 6th March, 1879.—{Not pro- 
ceeded wi 
A reservoir with s flexible ion is placed in the of the lamp, 
alk flexible Ft ti imcleht or Ss as to force 
the oil thro = Gane: “way cock up to a second reservoir into which the 
wick of the p dips en the interior of the first reservoir is in 
communication with The body of the lamp, so as to be charged with oil, 
the three-way cock closes communication between the two reservoirs, so 
that no air is drawn into the flexible 1 eservoir. 
895, Repucine ALKALINE i Eartu or SULPHATES AND CHLORIDES 





TO THEIR “ep H. ewton.—. 6th March, 1879.—(A com- 
munication, 
The alkaline UA ~ ha sul hates of , , soda, lime, baryta, an’ 
strontia are d ph ‘8 this. Peabo 





drogen, 

hydrogen being mood by the decomposition in any suitable manner 
wy means of carbonic acid of the sulphur obtained in the process, 

896. ArpaRatus FoR CLEANING Cuimneys, &c., W. Ross.—Dated 6th 

March, 1879.—{Not proceeded with.) 2d. 

A brush to which a weight is attached is fitted to a chain which can be 
onan or unwound from a shaft fitted above the chimneys, so as to allow 
the brush to descend and clean the same. The brush can be moved along 

its shaft from one chimney to another in the stack. 
897. Prevumatic TuBEs AND Tube Joints, A. M. Clark.-—Dated 6th March 
The tubes pear eigec am ber f eith t or wrought iron, th 

e ‘or sen messages are of either cast or in, the 
joint a two lengths being made by a thin copper jacket ft 
the ends of the tuben and surrounded by a cast iron ring w 


accurate], 
a conical bore large « — to leave a space between it and the pipes, oa 
space being filled in with lead. 


898. Birp ome, rhc A, M., Clark.— Dated 6th March, 1878.—(A commu- 





between their points a flame is in 
of gas, oil, spirit, or other inflammable material. 


877. Construction or Rattway Venicies, R. F. Fairlie.—Dated 5th 
March, 1879. 6d. 
This consists in co! mstructing six-wheeled vehicles with three bogie 
or swivelling tracks, the middle truck béing capable of swivelling as well 
as moving transversely of the vehicle. 


878. Scarr Rixos, F. A. Walton.—Dated 5th March, 1879. 6d. 

The body of the scarf ring is made of a bow-shape, a and to each end of 
the bow a link is jointed, the two links an Sees 0 their 
inner ends. The links sien tert aaeec tad Sas onaeaere Sa 
the distance between the ends of the bow, and when in that position they 
expand the bow or body slightly. 

879. ge ~ ggneammanee F. A. Walton and T. Shaw.—Dated 5th March, 
187: 

This consists iu the combination with spring levers of a cam for closing 
the gripping arms of the said levers and for permi of the opening or 
separating of the gripping arms, 





The base = made with closed and nearly straight sides and 2 on 
bottom, and the top consists of a sheet metal ring; the two parts be 
connected together by a number of tension wires formed at the lower nor 4 
with a spiral coil and connected to hooks on Se See Four 
vertical standards are employed which fit over the base and the top. The 
seed and water cups are held in position in openings made in the sides of 
the base by means of spiral springs, which, when the cups are removed, 
close over the openin; The bottom of the cage is open to allow the bird 
to be introduced and fits over a vessel forming a bath, which is fitted 
with a cover, so as to form a sand bed when requ! 

. TREATMENT OF IRON ORE OR op mm &., T. E. Jones.—Dated 7th 
—e. —(Not proceed led with.) 2d. 
ronstone or ore W! contains ket wie sy 
other injurious matters is mixed with rock yf - seny 
the metals sodium and potassium to the contents es 
These metals enter into chemical BA aK vn with = con: 
tained in the iron ore or ironstone, and form tes. 
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900. Saree Boor Uppers anv Spiitrine Luts, W. Douglas.— Dated Tth 


1879. ° 

me machine consists of two feed rollers, one grooved and the other 

Jain, mounted on the ends of axles working in bearings in a frame, On 
the opposite ends of the axles are spur wheels to ve them. The 
bearing of the upper feed roller has a vertical adjustment to suit varying 
thicknesses of leather, the bearing of the lower roller being fixed. On 
one side these rollers is a movable guide on which the leather rests while 
being fed between the rollers, and as it advances it comes in contact with 
a fixed knife blade, capable of be adjusted go as to skive the leather to 
any required bevel. In splitting machines both rollers are made adjustable. 
901. Looms, J. Allmann.— Dated 7th March, 1879.—(A communication: 


6d. 

In order to regulate the frictional resistance to the rotation of the warp 
beam so as to obtain an uniform tension of the warp, on one end of the 
beam is a pulley acted upuu by a pair of gripping levers hinged at one 
end, or arranged so that each lever furnishes a fulcrum for the other. In 
one arrangement an adjustable screw on one lever bears against the end 
of the other lever. The other end of one lever is connected to the frame, 
whilst a bell-crank lever is mounted on the corresponding end of the 
other lever, and the shorter end of the bell-crank en, with a hook 
jointed to the other gripping lever. The longer arm of the bell-crank is 
connected with a weighted lever and a contact bar or roller in contact 
with the warp on the beam, and which by following up the coiled warp 
as it lessens in diameter, shifts the point of suspension of the load nearer 
to the fulcrum of the bell-crank lever. 

902. WasHING anv Screenino Asues, Coat, Scrap Iron, &c., 4. Brown 
and H. Bennett.—Dated 7th March, 1879. 6d. * 

The ashes are passed through a revolving screen circular at the ends 
and square in the middle, where it is of capacity, and such part 
revolves in a tank of water, the contents of the screen being fed forward 
by a worm or screw inside the screen. 

903. TREATING SILK oF THE TussAH SiLkworM, &c., 7. Wardle.—Dated 
7th March, 1879.—(Not proceeded with.) 2d. 

The silk is immersed in detergent alkalies, such as potash, soda, 
ammonia, and soap, and afterwards these alkalies are neutralised by the 
application of suitable acid, The silk is then washed in waterand dried, 
wos it is ready to be printed on. 

904. Governors, B. A. Bourry.—Dated 7th March, 1879. 6d. 

This consists in the employment of dynamo-metrical appliances for 
governing purposes, and in utilising directly the variations in the load or 
resistance to operate upon the throttle valve, cut-off gear, slides, sluices, 
cocks, and such like, without resorting for govern ng purposes to the 
acceleration or retardation in speed of the motor. he variations in 
resistance can be made to manifest themselves either in the circulur or 
longitudinal direction of a shaft. In the first case the continuity of the 
shaft is broken, and the secondary shaft united with the prime shaft by 
elastic coupling, the plan of which is converted into an accessible motion 
for altering the influx of the motive mayer In the second case the shaft 
is allowed to slide in the direction of its axis, acting upon elastic cushions, 
the compression and dilation of which are brought to bear upon any 
known means for altering the influx of the motive power. 

905. Arr Heatinc anp Cookine Apparatus, H. J. Haddan.—Dated Tth 
March, 1879.—(A communication.)-{Complete.) 6d. 

This ists in the bination in an air heater of a steam generator, 
an air os oo, a hot-air collecting chamber, situated outside of 
the heating mber, a steam coil in the heating chamber, an air supply 
pipe leading into the top part of the collecting chamber, an air escape 
pipe extending from the beating chamber into the top of the collecting 
chamber, and a series of hot-air distributing pipes extending from the 
lower part or the collecting chamber, so that the fresh air admitted to the 
heating chamber is heated by contact with the coil and passes to the 
collecting chamber, whence it is conducted through pipes to the different 
compartments to be heated. The air may be still further heated by 
superheated steam, and then led to suitable ovens and utilised for 
cooking. 

906. Srinnixo, Twistinc, oR Winpixa Worstep, Corton, &c., W. Tur- 

ner.— Dated 7th March, 1879. 8d. 

For imparting rotation to the spindles or to the tubes, an endless 
chain is employed which passes behind the wharles on the spindles or 
tubes, motion being imparted thereto by means of a series of sprin, 
fingers which come in contact with the wharles. These fingers are fix 
to each link of the chain by a screw, by which the strength can be regu- 
lated. The chain is driven by a chain wheel mounted on a vertical shaft 
receiving motion from the driving shaft by means of bevel wheels. So 
as to facilitate the changing of the machine from ‘“‘ cap” to “ flyer,” a 
thread is formed on the top of the ordinary cap tube, and attached to the 
flyer isa short tube with a thread so that the flyer can be screwed 
thereon. The top roller of the drawing or delivery rollers is covered with 
buffalo hide or sizing, and the bottom roller is of steel instead of iron as 
hitherto. 

907. BReEcH-LOADING AND MuzzLE-LOADING SMALL ARMs, W. Anson and 
J. Deeley.— Dated 7th March, 1879. 6d. 

A small lever is placed in a recess immediately behind the face of the 
break off, the inner short end of the lever projecting into the recess in 
the break off, into which the prolonged end of the rib enters when the 
breech ends of the barrels have been shut down. The end of the longer 
arm of the lever projects from a slot in the outer side of the break off. 
The operation of lifting the breech ends of the barrels for charging pre- 
vents the discharge of the gun until the long arm of the lever is raised. 
A modification consists of an axis at the back of the break off, having a 
cut-away portion to allow the passage of the striker. When this portion 
is not opposite the striker the gun cannot be discharged. A further 
modification relates to improvements on patent No. 4513, dated 2Ist 
November, 1876, and consists in making the motion of the lever working 
in a slot in the tang of the break off not only jlock and unlock the 
triggers, but at the same time lock and unlock the hammers. 

909. Spuints ror SurcicaL Purposes, H. Guillery.—Dated 7th March, 
1879.—( Not een with.) 2d. 

Supposing splints are required for a broken leg, the surgeon will trace 
on opposite sides of a plaster model of the limb the form of splint required 
to embrace the injured part. Casts in iron are made of such parts, and 
form matrices into which molten lead is poured, and when cool form 
suitable counter dies. Thin zinc plates are then pressed in these metal 
moulds and form the splints of the required shape. 

910. Prope.iinc Steam Vessets, &c., D. H. Sisson.—Dated 7th March, 
1879.—(Not proceeded with.) 2d. 

She propeer wheel consists of two or more twisted blades, and is h 
on is carried by the driving shaft, by which it is driven through 
chains, ropes, or elastic bands. Being thus hung the wheel always keeps 
itself sufficiently immersed in the water, and adapts itself to the various 
positions of the vessel. 
ae Sees. Traps, 4, Wood.—Dated 7th March, 1879.-—(Not proceeded 


A box is fitted with a perforated cover, to the underside of which is 
secured a funne the end of which dips into the contents of the box, so 
as to form a trap and prevent the escape of obnoxious gases. 

912. Crapies, Cors, Bepsteaps, or CovcHes For Invatips, &c., S. 
Howard.— Dated 7th March, 1879. 6d. 

The bed is made like a cradle, suspended at either end in bearings, so 
that it can be lowered to one side or the other by means of a toothed 
sector gearing with a worm driven byacrank handle. The top or bottom 
parts may be hinged, so that either may be raised to any jnclination by a 
similar contrivance acting at right angles to the former. 
913. Liquip Composirion FOR PREVENTING THE SWEATING OF GLass, C. 

Kerby —Dated 7th March, 1879.—( Not proceeded with.) 2d. 

A liquid composition consisting of methylated spirit at about 63 per 
cent., glycerine and any of the essential ol, and in some cases amber 
dissolved in spirit, is applied to the surface of the glass, and as the 
moisture forms it is absorbed by the liquid. 


915. Rattway AxLes FoR Encines AND CarriGes, &c., A. Alexander. 
— Dated 7th March, 1879.—(Not proceeded with.) 2d 
The axles are made of homogeneous material, which, when heated to a 
red heat and cooled suddenly in cold water, does not sensibly harden, 
and these axles are formed hollow, the hollow part being bored out to 
receive bars of mild and ductile steel forced in tightly by hydraulic or 
other pressure. 

















Great StrikE.—Two thousand colliers struck work on Tuesday 
morning in the Produits Flenn e , in Belgium, and were followed 
at noon by the men in the Mons & Coply pits. The reason 
assigned in both cases is the refusal of the employers to grant an 
increase of wages. 

_Crty Sratistics.—The total area of the carriage-ways of the 
City is 468,950 square yards, and of the footways 328,608 square 

ards—total, 797,558 yards. The length of the public ways under 

he control of the Commissioners of Sewers is upwards of forty- 
a miles, of which the main streets constitute thirteen miles. 
There are seventy-four main streets and 340 second and third-class 
streets in the City ; seventy-five courts having carriage-ways and 
not being thoroughfares; 189 courts having footways only, and 
being thoroughfares ; and 151 not thoroughfares. ‘These, with 
two public ways in approaches to markets, and the thoroughfares 
not under the control of the Commissioners of Sewers, viz., London, 
Southwark, and Blackfriars Bridges, and the Victoria Embank- 
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CO. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MARKED bars have been in better request this week. Orders 
have come in from Australia and other export markets, and 
foreign and home merchants have been less reluctant to purchase. 
The notable advance in medium and common iron has largely 
benefitted products of the higher class, and there is this week an 
increasing fear that all Staffordshire irons will be more costly in 
their production by treason of the threatened advance in coal. 
This ned advance is interfering with business this week 
upon the local coal exchanges as well as at the works. 
There is a general surmise that coal will be put up 2s. per ton 
by the Earl of Dudley at the beginning of next month. Such 
a rise would necessitate the giving of higher wages to colliers, and 
it would largely augment the manufacturing expenses of the pro- 
prietors of blast furnaces and of mills and forges. How these 
expenses can be met without an advance in iron prices all round 
it is difficult to see. Hence to-day—Thursday—in Birmingham, 
and yesterday in Wolverhampton, local makers were not prompt 
to accept offers even at current rates. These remain at £7 10s. 
for marked bars of B. B. H., and similar brands, and the other 
sorts in the like direction. 

The best sheet firms pee the qatations upon which they 
determined at the special meeting held last Thursday in Birming- 
ham, and which was reported in my last. Stamping sheets on 
’Change in Wolverhampton on Wednesday were quoted higher 
than at fhe quacions weekly meeting by £3; cold rolled sheets, 
£2; and ordinary sheets of the same makers, £1. The home 
business doing in this quality of iron has not been stimulated by 
the rise, local requirements having been largely supplied before 
it was declared. But export orders are still coming forward, and 
“ee accepted subject to the advances. 

st singles of the firms who are not tin-plate makers are 
strong at £8 10s., and for the medium qualities the quotations are 
£7 15s. to £7 17s. 6d. The money is not being generally given, 
nor is the demand improved upon the week, At the same time 
the sheet mills are few of them in pressing need of new orders. 
Specifications do not come forward from local consumers with 
the freedom that could be desired; yet there are valuable 
shipments going forward to the ports. This week block sheets 
are going away in quantities larger than for four or five years 
st at this season. ‘he ports of shipment are mainly Hull and 
iverpool. The resumption of trade in sheets with the North of 
Europe is more gratifying since the Belgian sheet firms are known 
to have in recent years stolen a march upon their English com- 
petitors in this department of the industry. Staffordshire iron- 
masters who at one time were doing a large business in sheets 
for stove piping, for example, with Russia, are beginning to hope 
that they may even yet get back some of the lost trade. They 
are taking this week’s shipments as an earnest of the future. 

Galvanised sheets are not selling much more freely than at the 
date of my last. Nevertheless the quotations of sume makers 
are £16 for 24 gauge, delivered in London. There are some other 
makers who are complaining that they are unable to get prices 
which are a sufficient compensation for the higher price of spelter, 
and they contend that current prices of spelter and of sheet iron 
justify a much heavier advance than has at present been 
declared. The Australian mail delivered in London on 
Monday did not bring many orders for galvanised sheets. 
The telegrams advising advances on this side had reached 
the hands of buyers ; but the excitement, with haste to buy, was 
abated by the appearance upon the Antipodean markets of some- 
what heavy consignments. These met with larger sale than 
would have been the case if prices had remained unaltered at 
home, and at the same time higher values were realised. Stocks 
are much lower in proportion than they were at the date of the 
previous mail, rm prices were stiffening. The private corre- 
spondence of firms here was to the effect that good advances may 
be confidently anticipated at an early date. ‘The quotations in 
Melbourne for the generality of the most reputable English 
brands of 26 gauge corrugated galvanised sheets was £20 10s. 
Leas valuable descriptions were offered at £1 under that figure. 

The hoop and strip mills keep in the improved employment 
recently reported. Only few are in a position to receive an accession 
of orders this side of Christmas. ‘lhe bulk of the work in hand 
will have to be executed at old rates. As to most of the rest, 
advances have been secured averaging from 2s. 6d. to 10s.; but 
for some tube strip makers have obtained altogether a rise of 
from 15s. to 20s. The latter figure, indeed, is the advance 
demanded by Messrs. Bagnall and Co., Limited. Much of the 
iron has been rolled on account of America. It includes baling 
strip, coopers’ hoops, and tube strip. More orders for America 
might be secured “‘ at a figure,” but that figure would be incom- 
mensurate with the recent advances in pig iron. 

Common bars are on larger make this week, both for home use 
and for export. The merchants are buying more freely, to com- 
pensate for the diminution of stocks consequent upon the pur- 
chases of customers engaged in much ~ in the hardware 
industries. These closed last week, and began this week by 
sending in orders largely in excess of those which regulated 
previous transactions. Some buyers doubled and some trebled 
their former orders. Merchants will not now sell under 10s. rise 
upon their earlier quotations. A better local business is likewise 
being done in nail rods and in nail strip. 

Angles are selling with more freedom. One firm is engaged 
upon a 500-ton order for America. Some of the local bridge- 
builders are also better customers for angles consequent upon the 
receipt of orders in the past fortnight for home, and for India in 
particular. These same firms, however, are still getting their 
plates from the North of England. The lucky buyers at an 
early date are yet receiving plates under contracts which mean 
£5 15s. in Staffordshire. They “ould not replace their orders at 
under £7 5s. delivered in this district. 

Pig iron this weekis strong excepting in respect of brandsaffected 
by the Cleveland prices, but there is comparatively little iron to 
sell, and that little makers are not anxious to part with, in the 
face of a rising market for fuel. Derbyshire pigs of the Stanton 
brand were quoted firm to-day and yesterday at 55s.; for Barrow 
hematite 80s. was again asked, and ‘Tredegar was put up 2s. 6d. a 
ton, making present quotations 77s. 6d. ‘The tendency is still to 
increase the make. Messrs. Williams Brothers, of Parkfield, 
Wolverhampton, who blew in their great furnace last week, will 
in a few days have a second alight. 

Mill and forge property, which has been for some time standing 
and unnegotiable, is now being offered with more probability of 
sale. One mill and forge concern has just, indeed, | sold. It 
is that formerly owned by Mr. William Rose, and known as the 
Batman’s Hill I-onworks, near Wednesbury. It has been closed 
ever since Mr. Rose’s failure at the end of last year, and has now 
become the property of the Monmore-lane Company, who are the 
makers of finished iron in the Willenhall district. The machi- 
nery is being got ready to be restarted. 

olliery proprietors were receiving many offers to-day and 
yesterday for coal, but they held themselves in reserve, openly 
intimating that they could not accept further orders until they 
know what action Mr. Fisher Smith, as the agent of the Earl of 
Dudley, will take on the first of next month. Whilst 8s. is still 
the crucial quotation for furnace coal, standard weight, forge coal 
may be got at as low as 6s. and 6s. 6d., and for another 1s. it can 
be delivered at the works in most of the localities. A large 
business is still being done in the execution of old orders at the 
leading collieries, every effort being made to get the work out of 
hand before the time when the present standard should be 
altered, and the colliers will have to be paid higher wages, 

‘The advance in iron and other metals is causing the hardware 


descriptions are advanced by a decrease in discounts of 2} per 
cent. on the gross. In some goods this is a net rise of 5 per cent. 
Makers of miscellaneous galvanised and tinned stamped goods are 
reducing their discounts 5 per cent. In some cases this is the 
second rise of a similar amount. Rain-water goods, such as 
spouting, and the like, are advanced to the prices of last January. 
ewter goods are put up by a decrease in discount of 5 per cent., 
leaving the present discount at 35 percent. The co-operative 
stocklock makers of Wolverhamp ton announce a reduction in 
discount of 5 per cent., leaving their present discount at 60 per 
cent. off fine plate and 50 per cent. off best fine plate locks. e 
tendency in tin-plate and japanned goods is directly upwards. It 
is not easy to see how the manufacturers will be able long to post- 
pone a declared rise. 

Messrs. Jno. Maddock and Co., Great Western Nailworks 
Oakengates, announce an advance on malleable nails of 1s., and 
on best cast of 6d. per cwt. Iron and brass shoe rivets are also 
higher. The Stirchley Nail Co., Limited, who are the makers 
of the patent wrought nails of the “‘ Anchor” brand, haye reduced 
their discounts all round. On some descriptions the alterations 
are a reduction in discount of about 74 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

In the iron trade of this district there has been only 9 limited 
amount of business doing during the past week, and there is a 
weaker tone in the adie owing to speculative holders of pig 
iron showing some anxiety to realise. But although there is 
some underselling going on in the market on the part of dealers 
and merchants, alae still hold out for their full list rates, as, 
being mostly well sold until the end of the year, they are not at 
all anxious to part with what little iron they have to offer at any 
lower figures. 

There was a tolerably good attendance at Manchester on 
Tuesday, but there was only a dull market, and the absence of 
inquiry was very noticeable as compared with the activity which 
prevailed a fortnight or so back. Outside brands of pig iron in 
the hands of middlemen were offered at under makers’ prices, and 
both Scotch and north country iron at considerably below late 
rates, north country iron being offered at such widely divergent 
figures that it was impossible to arrive at any price upon which to 
base anything like areliable quotation. In neither Middies- 
brough nor Scotch iron, however, were any important sales re- 
ported, and the business doing was mostly confined to Lincoln- 
shire and Derbyshire brands, which although not offered at ali 
freely by makers, were to be obtained from dealers at under pro- 
ducers’ prices. 

Lancashire makers of pig iron are not so pressed for deliveries 
as they were, but for delivery into the Manchester district their 

uoted rates remain at 53s. per ton for No. 3 foundry and 52s. 
or No. 4 forge less 24 per cent. Although there is not much 
inquiry for present requirements at these figures, producers are 
very firm, as they have but little iron to offer, and they do not 
show much disposition to entertain inquiries for forward delivery 
of which there are still a fair number in the market. 

The limited quantity of hematite iron now in the market 
enables sellers to be very firm in their prices, in which an extra- 
ordinary advance has been made upon late rates, Cumberland 
hematites delivered into the Manchester district being now quoted 
at 80s. per ton. 

The improvement in the finished iron trade continues, and 
makers of bar iron being now pretty fully employed on orders 
recently secured, are standing out for higher prices—Lancashire 
bars delivered into the Manchester district being now quoted at 
£6 10s.per ton. Not only are most of the forges likely to be kept in 
fulltime until the end of the year, but founders also report that they 
are receiving more orders, and engineers are better off for work, 
Some railway orders have also recently been given out in this 
district, and although machinists generally are still very slack, 
there are some departments in which rather more activity is 


be ‘ 
understand that the hoop ironworks recently occupied by 
Messrs. Matthews and Sons, but which have been closed for the 
last twelve months, have recently been purchased by a firm who 
intend re-opening them, as soon as they can be got ready, for the 
manufacture of hoops. 

In the coal trade generally a better tone is noticeable ; good 
round coal, suitable for house fire and forge purposes, is meeting 
with a better demané, most of the pits being now kept going 
pretty nearly full time; and although there has not yet been any 
material advance in prices, the tendency of the market is upwards" 
Colliery proprietors, who have previously been making conces- 
sions to secure orders, are now demanding their full list rates, 
and an advance at the close of the present month is generally 
talked of. Engine classes of fuel, however, are still plentiful in 
the market, and considerable contracts for slack for next year 
have been placed at very low figures. The average quotations at 
the pit mouth are about as under :—Best round coal, 8s. 6d. to 9s.; 
seconds, 6s. to 7s.; common round coal, 4s. tid. to 5s. 3d.; burgy, 
3s. 6d. to 4s. 3d.; good slack, 2s. 6d. to 3s.; common, about 2s. 
per ton. 

The pits in Cumberland are more busily aes, and there 
is an improved local demand. Shipping is still brisk, as there 
are large metal exports to America, the Continent and elsewhere. 

The Cleator and Workington Railway was formally opened 
on Saturday, when the directors, accompanied by a large party of 
gentlemen interested in the commerce of the district, proceeded over 
the new line by special train, and subsequently partook of 
luncheon at Workington, Mr. Curwen, chairman of the directors, 
presiding. I have previously referred to the character of the 
district through which this railway runs, and to the ultimate 
development of a vast and rich tract of country lying between 
Cleator and Workington. At the luncheon the reason for con- 
structing the line was said to be a determination on the part of 
the capitalists in the district to secure cheaper freights for the 
carriage of raw and manufactured material over their railways, 
and it was also intimated there were indications of a great indus- 
trial activity at various points on the line where. new works have 
been started or new pits opened. There is every probability, in 
fact, that the line, connecting as it does two of the most important 
parts of Cumberland, and intersecting on its route many branches 
to iron and other works, collieries, iron mines, &c., will give a 
new era to the trade of Cumberland. 

In the shipping trade there is a fair amount of activity, and in 
some cases a slight advance upon late rates is being obtained. 

Messrs. Bain and Co. are sinking their No. 9 pit in Cumber- 
land, intending to raise a considerable portion of coal from the 
big bank seam for coke making. 

The difficulty between the West Cumberland miners and their 
employers as to wages is likely to lead to the adoption of the 
sliding scale. 

The shipbuilding yard at Harrington, so long worked by the 
Messrs. Williamson and Sons, is about to be permanently closed ; 
they have their last ship on the stocks, a tug boat, for Maryport. 
It is stated that a gentleman in Whitehaven is endeavouring to 
form a company to recommence operations at the shipbuildin 

ard there ; and it is also affirmed that Messrs. Williamson an 

on, of Harrington, are likely to become the purchasers of this 

ard. 
F There is a large request for the hematite pig iron of the west 
coast, and I am told makers have sold forward to such an extent 
that they can entertain but little new business, although buyers 
are offering to place orders at improved prices. One or two orders 
for all round qualities of Bessemer iron have been accepted at 
70s. per ton on trucks at makers’ works, or f.o.b, at local ports ; 
but on "Charge at Barrow, on Monday, 72s. 6d. per ton was 
asked for Bessemer iron, and 14s. to 14s. 6d. for average samples 








ment, make a total of 835 public ways in the City.—City Press. 


manufacturers to raise their prices. Wrought iron tubes of all 


of iron ore. Steel makers are still busily employed on the pro- 
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duction of railway material and tram rails. Iron shipbuilders 
are more busily employed than they have been of late in the 
Barrow district. The Barrow Shipbuilding Nee ged have been 
entrusted with the order to build for Earl cie a steam 
acht of 314 tons, the measurement of the vessel being 135ft. 
long, 22ft. beam, and 11ft. depth of hold. 
inished ironworks are more regularly employed, and engineers 
and ironfounders are in receipt of an increased number of orders. 
Railway rolling stock is in improved request, and the works at 
Barrow and Lancaster are fully sold forward for some time. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE prices of hematite pis irons have continued their upward 
movement during the week, and while some local huuses in the 
rail trade are buying freely at current rates—about 82s. 6d. per 
ton—in order to keep with their absolute engagements, I 
hear of others who are deferring purchases in the hope that there 
will be a reaction in the iron market ere long. Seeing, however, 
that there is no limit as yet to the demands upon makers of 
Bessemer steel—and, indeed, some are asked to tender for 
delivery far ahead in next year—I do not think a decline 
in the velue of the raw materi is at all probable 
for some time to come. Those railway companies who 
have held back their heavy orders in the expectation that 
even lower prices would be reached than the bare cost at the 
works, will now wish they had forestalled the Americans, to 
whose action it is undoubtedly due that a strong and marked 
improvement has taken place among the rail makers of this 
country. The only fear is that the e:gerness with which the 
shipowners have put up their freights—in some cases to more than 
double— will very sensibly check the progress towards a healthy 
condition of things. 

I cannot hear of any very extensive orders in finished irons, 
though some improvement has undoubtedly taken place. At our 

ing ironworks, an extra shift—making five a week—is now 
worked. This is nearly full time. Some more puddling and 
ling furnaces have been set at work. 

Axles for railway and other purposes are at present bein 
turned out in large quantities, both for home and abroad, an 
the demand for steel rails is still increasing. Better prices are 
now obtained, and contracts are orly accepted subject to any 
advance which may be made in hematites. 

Prince Leopold has been in Sheffield this week opening Firth 
College. During his visit he witnessed the operation of casting a 
five-ton ingot for a cannon at the Norfolk Works of Messrs. 
Thos. Fi and Sons ; at the Cotes Works—Messrs. Charles 
Cammel! and Co.—saw the process of rolling a plate which is in- 
tended for H.M.S. Hotspur. It was 20ft. long by 9ft. broad, and 
Yin. thick. Inthe ro it weighed 35 tons. He afterwards 
visited Messrs. James Dixon and Sons’ Cornish Works, and saw 
the processes of the silver craft, proceeding from thence to Messrs. 
Joseph Rodgers and Sons’ well-known cutlery establishment. His 
— Highness accepted from Messrs. Dixon a silver pocket 
flask and silver waiter ; and Messrs rs and Sons had the 
honour of presenting to him a splendid specimen of cutlery in the 
form of a sportsman’s knife. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Mercuants have been conducting bearing operations very 
extensively on the Middiesbrough market during the last two or 
three days. A considerable quantity of iron was bought on 
speculation while prices were high, and that iron has now been 
put on the market again. The consequence is that merchants’ 
quotations for No. 3 Cleveland iron have fallen from 7s. 6d. to 
10s. per ton within about a week. On Tuesday 37s. 6d. was 

y mentioned, the general figure, however, being 40s. 
Makers are standing aloof just now, and are refraining from 
booking orders until a more settled feeling prevails. Shipments 
have been very fair within the last few days, and America still 
ranks as a large customer for Cleveland iron. Messrs. Connal 
and Co. report that their stock now amounts to 84,000 tons. 

Since my last letter the Cleveland miners have claimed a 
definite advance of 2d. per ton tor getting and filling ironstone. 
In addition to this, the miners at the Boosbeck pit of Messrs. 
Stevenson, Jaques, and Co. have handed in their notices claimin 
a local advance of 1d. per ton. A joint committee of miners an 
mineowners will shortly meet for the purpose of considering the 
basis of a sliding scale. 

The blast furnacemen have been claiming an advance of wages. 
The claim was according to local circumstances, in some cases 10, 
and in others 15 per cent. The ironmasters expressed a willing- 
ness to meet a deputation from the blast furnacemen, and the 
conference took place on Monday. After the question had been 
fully discussed, it was mutually agreed that a sliding scale should 
be adopted. The ironmasters stated that og | were prepared to 
give an immediate advance of 5 per cent. on the existing wages® 
such advance to be binding until the invoice prices of No. 3 pig 
iron shall have reached 42s. 6d. per ton for the preceding three 
months, when the wages shall be advanced 7} per cent. on the 
present wages, and for every successive 2s. 6d. per ton an advance 
—ae per cent. on present a. This resolution was communi- 
cated to the whole body of blast furnacemen, and is being con- 
sidered by them. 

The manufactured iron trade continues to show some signs of 
improvement. There are more orders in the market, and the 
general tone is more encouraging. This week the mill furnaces 
at the malleable ironworks, Stockton, have been re-started. 
Prices are a little easier, in consequence of the fall in pig iron 
quotations, but they are considerably in advance of the rates 
which prevailed for so long a time. The ironworkers are only 
bound by the recent award of Mr. Cole up to the end of the year, 
and it is more than probable that they will give notice before the 
expiration of that time for an advance. 

The basis of a sliding scale in the Durham coal trade has been 
settled, and if adhered to, will prevent difficulties from arising in 
the future. 

The operative iron shipbuilders are still on strike, and are pre- 
senting a very obstinate attitude. The yards have been so bare 
for some time that the strike does not add materially to the 
number of men out of employment. One or two good orders 
have, however, gone past the district in consequence of the 
inability of the master shipbuilders to contract for them. 

Marine engineering in this district has an improved tone about 

it, although the quantity of orders now being given out is aff 
by the shipbuilders’ strike. Messrs. Head, Wrightson, and Co. 
have an order for the construction of a pier at Skegness, 
on the Lincolnshire coast. 
t The Roseberry Steel Works, which have been built for Mr. 
James Butler, will shortly be formally opened. At these works 
the speciality will be the manufacture of steel castings by the 
Siemens’-Martin process. I understand that some good results 
have already been obtained. 

A piece of good news was made known in Middlesborough on 
Wednesday. St was to the effect that the six furnaces recently 
belonging to Messrs. Lloyd and Co., in liquidation, had been sold 
by the mortgagees to Mr. Edward Williams, for himself and 
partners. Two of the furnaces are in a fit state for being imme- 
diately put into blast, the remaining four will require re-lining. 
The price paid for the furnaces is reported to be £70,000. 

The North-Eastern Railway traffic returns, though still show- 
ing a decrease, appear to be turning towards an improvement 
The receipts on mineral traffic account for last week are larger 
than they have been for many months, so that though a general 
decrease continues, the signs are hopeful. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow warrant market just now grcepion a somewhat 
peculiar position. According to all general rule and precedent 
the quotations ought this week to have been improving, but there 
is instead a very marked decrease in the values of warrants and 
makers’ iron. The extent of the foreign demand usually exerts a 
tent influence on the market. When it is large prices almost 
invariably go up, but this week it is quite otherwise. Last week’s 
shipments of pig iron amounted to 23,323 tons, the largest on 
record for a period of nine years. Still we have to note a heavy 
decrease in — The explanation of this anomalous state of 
matters is that outside speculators who were induced to purch 
ly when prices were rising have taken alarm at their decline, 
and made a rush to sell, the effect of which is that values are 
depreciated below what is warranted by the actual state of the 
legitimate business. A considerable quantity of pig iron is still 
being sent into store, and in consequence of the great demand 
four additional furnaces have been put in blast since the date of 
last report. The arrivals of pigs from Cleveland show some 
reduction. 

A large business has been done in the warrant market at 
steadily declining prices. Business was done on Monday fore- 
noon at 57s. one month to 55s. 3d. cash. The afternoon market 
opened quietly with sales at 55s. 3d. to 53s. 104d. cash, and 
oe one month, closing rather firmer at 54s. 14d. cash. On 
Tuesday the market opened at 54s. 6d. one month and 54s. 14d. 
cash, and receded with a considerable business to 52s. 9d. cash 
and 53s. 3d. one month. On Wednesday the market opened at 
55s. 3d. cash, and quickly advanced to 56s, 3d. cash and 56s. 6d. 
fourteen days, after which the prices receded to 54s. 3d. cash and 

. 6d. one month. ee Am pe ie a church holiday, 
and the market is therefore closed. 

During the past two weeks very little change was made in the 
official quotations of makers’ iron, the figures being taken to a 
great extent as nominal, in view of the violent fluctuations in 
the warrant market. This must be borne in mind when it is 
stated that No. 1 brands have declined from 5s. to 10s. per ton, 
and No. 3 from 2s. 6d. to 6s. 6d. The prices are as follows :— 
G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 57s. 6d.; 
No. 3, 53s. 6d.; Gartsherrie, No. 1, 63s.; No. 3, 56s.; Coltness, 
No. 1, 65s.; No. 3, 57s. 6d.; Summerlee, No. 1, 65s.; No. 3, 56s.; 
Langloan, No. 1, 65s.; No. 3, 56s.; Carnbroe, No. 1, 65s.; No. 3, 
56s.; Monkland, No. 1, 57s. 6d.; No. 3, 533, 6d.; Clyde, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Govan, at Broomielaw, No. 1, 57s. 6d.; 
No. 3, 53s. 6d.; Calder, at Port Dundas, No. 1, 63s.; No. 3, 
56s.; Glengarnock, at Ardrossan, No. 1, 66s.; No. 3, 56s.; 
Eglinton, No. 1, 57s. 6d.; No. 3, 54s.; Dalmellington, No. 1, 
57s. 6d.; No. 3, 54s.; Carron, at Grangemouth, No. 1, 62s. 6d.; 
ditto, specially selected, 65s.; No. 3, 60s.; Shotts, at Leith, No. 1, 
65s.; No. 3, 57s. 6d. 

There is now a better inquiry for all kinds of manufactured 
iron, at prices rather over those which have hitherto been current. 
Last week’s shipments of iron manufactures from the Clyde 
included £14,615 worth of cast iron pipes, of which £7420 were 
—— to Port Lyttleton, £1381 to Melbourne, and £5270 
to Colombo; £1665 wrought iron pipes; £970 bars; £2263 cast 
iron sleepers and keys for Buenos Ayres; £3156 machinery, of 
which £2102 went to the Mediterranean ; £4903 miscellaneous 
articles, and £6570 sewing machines, of which £3280 went to 
Santander, and £1830 to Melbourne. 

The advance in the price of coal is still interfering with the 
amount of business, especially in the foreign department of the 
trade. For domestic consumption there is a good demand at an 
advance of 3s. per wagon of 24 cwt., but the improvement on manu- 
facturing account is not satisfactory, excluding of course the con- 
sumption at the ironworks, which is on the increase. At the 
ports on the east coast, inquiries for shipment are rather more 
numerous and important, but coalmasters have difficulty in 
obtaining higher rates in consequence of the old quotations still 
being current at J of the —— ports. 

At a meeting of cuke masters, held in Glasgow a few days ago, 
it was resolved to raise the price of melting and foundry coke 2s. 
per ton, and smithy coke ls. 6d. per ton on the prices now 
obtained. 

In the western districts, and particularly in Lanarkshire, the 
miners have now, so to speak, ‘‘got the ball at their feet,” and 
they are kicking it with all possible vigour. The result in the 
meantime, while the present extra demand for pig iron lasts, is 
that they are getting things all their own way. Their conduct is 
exceedingly embarrassing, especially to those masters who raise 
the mineral only for the market. It is unfortunate that the 
men are induced to press their advantage so far, because it must 
inevitably tend to a curtailment of business. The agitation for 
increased pay is now affecting the Eastern mining counties. 

Since last report a number of additional orders have been 
booked by Clyde shipbuilders, and the prospects of the trade 
are comparatively cheering. 

Mr. James Bell, who for ¢ # years has been the principal 
ailway, 





engineer to the North British has retired from office 
on a handsome pension, and has been succ by Mr. Cars- 


well, the district engineer, who will be assisted by Mr. James 
» Jun. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ORDERS continue to flow in, and most of the large establish- 
ments are busy. For the first time for a long period I have seen 
a night turn actively employed ; and it is not an isolated case. 
In fact, at some of the tin-plate works the question is under grave 
consideration, whether it would not be advisable to return to full 
work. This is not in consequence of the greater demand from 
America, for our own colonies are large buyers, and so also is 
France. Prices are considerably advanced for even ordinary coke- 
plate, and I have heard of orders booked at 20s. for common coke. 
As a rule, however, the price list is withdrawn, and makers will 
not quote. 

The same state characterises the rail trade. I was told this 
week of a large ironworks quoting £5 for 5000 tons iron rails, 
conditionally upon a reply by return of post, the reply did not 
come for two days, and_then makers would not sell at that 


figure. 

Mr. William Crawshay, who will be managing proprietor of 
Cyfarthfa, has decided not to limit the restart as at first arranged. 
The idea was simply to put one mill in action, sixteen nddling 
furnaces, and a couple of forges. In addition to these, four blast 
furnaces are to be forthwith blown in as soon as the necessary 
drying process is completed, and this is being carried on as expe- 
ditiousiy as possible. The first start of the mill will take place 
on Monday. 

Substantial engineering orders have been received at the Usk- 
side Works, and the Treherbert Foundry is also busily occupied. 
To complete my favourable budget of the week an advance of 6d. 

r ton has been made in some instances on best steam coals. 
This was openly stated by one of the leading members of the 
South Wales Institute of Engineers, which body held their annual 
meeting a few days ago. At this meeting one of the novelties 
exhibited was Thomas’s patent lift, and it received warm com- 
mendation. 

The Treforest Iron and Steel Works are very busy, and sent a 
large quantity of pigs to America last week. Barnes and 
Guthrie also i 05 cargo to the States at the same time. 
In rails there was a good deal done. Ebbw Vale sent 500 tons to 
Valencia; Dowlais Company, 400 tons to New York ; Rhymney, 
170 tons to the same; and 1600 tons went to Baltimore from 
Ropner and Co. 








The greatest activity of the week was at Newport : 
was there a large quantity of rails sent to New York--1400 toy 
—and a cargo of tin-plates for Baltimore—400 tons—but the coal 
export was within a shade of 25,000 tons, one of the largest 
exports yet chronicled at this port. ‘he quantity of iron ore 
received was also large, nearly 6000 tons, principally from 
Bilbao. The coal exports of the week from the whole of Wales 
were scarcely up to the usual average. and only amounted to 
100,000 tons and a fraction. The cause of this was deficient 
tonnage. 

Rates are advancing rapidly in consequence of the demand 
for vessels being greater than the supply. Malta, for instance 
was ls. 6d. higher this week, and the Wast Indies is also excep. 
tionally high. Even for the East Indies figures are going steadily 
upwards, 

The company formed for working the blast furnaces at Landore 
began at a favourable period, and the improving state of the iron 
trade has so prompted movements that they will soon be in a 
position to commence active operations. 

I have heard rumours current about a sale of Plymouth Works 
having been effected, but cannot vouch for correctness. I should 
think it more likely that Gadlys Works, Aberdare, would start. 
No further step is announced on the part of the negotiators of 
Pentyrch Works. 

The steel works at Landore shipped last week a cargo of steel 
plates for Amsterdam, and, I ber = ows important Government 
orders are on hand. 

The Dos Works, Newport, show pretty well the way the wind 
blows by advertising for a supply of coal for two years. Coal- 
owners are “yf loth at present to enter into long engagements. 

At each of the important collieries which have been started of 
late, notably Harris's Navigation and Penrhweeiber, house-build- 
ing is going on freely, and at the latter place 400 are to be built 
forthwith. 

It is announced as one of the probabilities that Mr. Richard 
Neville, of Lianelly, and Mr. John Jenkins, Swansea, are likely 
to start Marshfield Works, at Llanelly, in a short time. 

A new tramway has been projected at Cardiff, to run between 
Grangetown and Splotlands. 

The Liwynypia Company, Rhondda Valley, are shipping large 
quantities of their excellent coke to San Francisco. 

_ The London and South Wales Coal Company has secured the 
important contract for the supply of Risca coal to the Royal 
Mail Steam Packet Company. 

The house coal colliers have just announced a “ wages ” meeting 

to discuss an ‘‘ advance.” 








Sour Kxenstneton Musevum.—Visitors during the week ending 
Oct. 18th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,271; mercantile marine, 
building materials, and other collections, 1920. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 4 p.m., 
Museum, 1776; mercantile marine, building materials, and other 
collections, 96. Total, 15,063. Average of corresponding week 
in former years, 16,718. Total from the opening of the Museum, 
18,473,559. 

City anp Gurtps Iystirute.—The City and Guilds of London 
Institute for the Adv t of Tech 1 Education announce 
the opening of their technical classes at Cowper-street School, 
Finsbury. In the section of applied physics, Mr. W. E. Ayrton 
will deliver a course of twelve Coemres on “Some of the Practical 
Applications of Electricity and Maysnetism,” c ing Mon- 
day, November 3rd, at 7 p.m. In that of applied chemistry, Dr. 
H. Armstrong, F.R.S., will deliver a similar course on ‘* The 
First Principles of Chemistry,” commencing Wednesday, Novem- 
ber 5th, at 8 p.m. An inaugural lecture will be delivered by Mr. 
Ayrton, on Saturday, November 1, at 8 p.m., on “‘ The Improve- 
ment Science can Effect in our Trades, and in the Condition of 
our Workmen.” A syllabus of each course of lectures can be 
obtained at the halls of the Companies of Mercers, Clothworkers, 
and Drapers, or at the schools, Cowper-street, Finsbury. 
Intending students should send in their names to the demon- 
strator, Cowper-street Schools, Finsbury, E.C. The inaugural 
lecture will be free. 


Tue INsPecTION oF Factortes.—A return relating to factories 
inspection has been issued. At the date of the collection of the 
particulars there were 254 factories entirely closed, so that they 
have not been included; and a few manufacturers have not 
provided returns, but not a sufficient number to materially affect 
the general result. There were on the 3lst October last in 
England and Wales 6189 factories authorised to b: inspected, 
employing 317,675 males and 460,028 females, of whom 46,325 
males and 51,834 females were “ balf-timers ;” 58,696 males 
under eighteen years of age working full time, and 408,194 females 
above thirteen years of age working ful! time. In Scotland the 
number of factories was 675, employing 37,347 males and 98,866 
females. There were 3248 male and 5146 female ‘‘ half-timers ; ” 
8188 males under eighteen and 93,720 females above thirteen 
making full time. In Ireland there were 241 factories, which 
employed 19,177 males and 42,453 females. The numbers of 
“*half-timers” were, males 1613, females 2419; and there were 
5102 males under eighteen, and 40,834 females above thirteen, 
working full time. The total number of spinning spindles in the 
whole of these factories was 47,388,072. The number of doubling 
spindles 5,714,456, and that of power looms 725,714. 


Mcuter’s “ ALPHA” GasMAKING MACHINES can now be 
supplied for lighting up churches, chapels, villages, and buildings 
of every class in any country, with pure gas of rich illuminating 
power. Estimates given, including pipe laying, fittings, &c. &c., 
and all further particulars on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victoria- 
street, London, E.C.—[Apvr.]} 




















CONTENTS. 
Tae Enorveer, October 24th, 1879. 
PAGE PAGE 
Iron RartwaySieepers. No.III. | Leapinc ARTICLES— > 
(Illustrated). .. .. .. .. 803) Tue Portsmovrn NIcHT 
Tae Severn Brivce No.L. .. 303 | ATPACE 25 <5 0s ce oe SAL 
Tue YARDLEY SEWERAGE Works 304, Marine Enorne SHarts.. Sil 


TENDERS — Tae Severn TUNNEL 


Darenth Asylum .. .. .. 304; Tue CxreveLanp Pia Iron 
Tue Evecrric LiGHT IN THE rr ie ar 
British Museum .. .. 804) Tae Fortra Brince. (IMlus- 
Tue Society oF ENGINEERS— WGMED Ss: a5 od an, eas ee 
STRENGTH OF Wrovcnt IRoN | Tae Parent Journnau.. .. .. 316 

RAILWAY AXLES .. .. .. 305 | ABSTRACTS OF SPECIFICATIONS .. 317 
Fioops is Sours Lonpon— | Tue Iron, CoaL, AND GENERAL 
Pumprnc Macutinery, Errra Trapes OF BIRMINGHAM, 
Creek Storm Outer. (Illus- WOLVERHAMPTON, AND OTHER 
trated).. .. .. .. .- se 906) -DistRicTs .. .. .- «- o- 819 
Proctor aNp WaAL.is’s STEAM | Nores FRoM LANCASHIRE .. $19 
Borer. (Illustrated) .. .. 306 Nores From THE SHEFFIELD 
LETTERS TO THE EpIToR— DisTRIOT 2. oc 0s 00 oo OM 
Tue Desicn or ComPpounD Nores FRoM THE NORTH OF 
Ewomms .. .. «. «+. .. 908 ENGLAND «. «- oc co oo S20 
Hovse Draiss 1x Nort Nores From ScoTLaAND 820 
DON. (Illustrated) .. 308 | Norges rrom WALES AND ADVOIN- 
Street v. Iron Locomotive NG COUNTIES .. » eo» 320 
Borers. (Illustrated) .. 308 | PARAGRAPHS — 
Wrovcnt Iron SLEEPERS. Meeting Next Week 811 
(Illustrated) .. .. .. .. 815| Great Strike .. 319 
City Statistics .. .. .. .. 319 
Ratway Matrers .. .. .. 809| City and Guilds Institute 320 
Notes AND MEMORANDA 309 | The Inspection of Factories.. 320 
MISCELLANEA.. «2 «+ .. 809 | South Kensington Museum.,. 320 

















Ocr 31, 1879. 


THE ENGINEER. 





321 








—_—_—_— 


VISITS IN THE PROVINCES. 
_ BAYLEY, AND DIXON'S STEEL 
MESSRS. BROWN, Peg SHERVIELD. 


belief is common that at no very distant time 
or wrodnction of wrought iron, or of malleable and 
weldable iron, by the old puddling gromes will be dis- 
continued except on as scale, Nearly all those uses 
for which the forger proportion of the wrought iron pro- 
duced, wasemployed, are rapidly being met by the material 
conveniently known as steel, and produced by the 
Bessemer or open hearth processes. The number of 
applications of the metals so produced increases every 
day; and this is rhaps more especially true of the 
very mild steels which so much resemble fine wrought 
iron in almost every property. The production of such 
steels at the lowest possible cost is therefore of the 
utmost importance to a very important section of 
industrial Great Britain. At present we have fairly held 
our own in most of the largest markets, but the exten- 
sion of practical and theoretical knowledge of the most 
economical methods of producing iron and steel abroad, 
even in our colonies, must tend very much to lighten our 
task. It is only by constant study and experiment, 
endeavouring to produce more and more cheaply, that we 























can by being first hold our markets. Visits to the most 
modern extensive steel-producing works are there- 
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fore of great interest to all engaged in the iron and 
steel industries, and although it is not our purpose to 
describe the works mentioned at the head of this colum: 
attention may be called to a few points of economi 
interest. Economy in the consumption of the fuel used 


in the cupola furnaces in Bessemer steel works is an | placed. 
this | plate, is a tube, and those under the moulds have holes 


essential to cheap So eayge by that process. In 
Messrs. Brown, yley, and Dixon have achieved 
noteworthy success. In almost all, if not all 
other works the enormous volume of heated gases 
blown out of the converter escape up the blow- 
ing stack direct into the open air, and are wasted. 
That. Messrs. Brown, Bayley, and Dixon have adopted 
means of utilising this otherwise waste heat is known 
to many, but it is not generally known that. those 
means continue to prove successful on the large practical 
scale, and that they secure a reduction of about 14 cwt. 
in the consumption of coke per ton of pig iron melted. 
A brief description of the apparatus may therefore be 
given. The upper part of the converter stack is covered 
over, and the flame and hot enter througha side open- 
ing into the first of two chambers of a hot blast stove, 
placed onthe side of the upper part of the blowing stack, as 
indicated in the annexed dis Fi bd and 3. The 
of t ot gases is y two dampers, 
eae. atm shown, one on the top of the blowing stack, 
and the other on the top of the hot-blast stove, and over 
its second chamber. In each of the two chambers are 
eight U-shaped tubes A, 16ft. in length, and having a 
total heating surface of 1712 square feet, the cupolas B, 
to which the stoves must bear some ratio, being capable 
of holding 24 tons of metal. The diameters of these 
cupolas inside the lining are ; at the tapping hole level, 
5ft., tapering inward to 4ft. at the bottom tuyeres, 5ft. 
above the tapping hole. This diameter is preserved for 
about 5ft., and from thence it increases to 4ft. Gin. at 
the charging hole level, this diameter being maintained to 
the top of the cupola, the total height being 37ft. Hot- 
blast stoves are attached to each of the converters C, or 
rather, to the stacks D, and the pipes, valves, and mains 
are arranged so that the cold blast may be through 
either stove on its way from the blast engine to the 
Fig conn according as the one or other converter 
is blowing. The plan view, Fig. 3, is a half plan of one 
pair of converters, blowing stacks, hot blast stoves, and 
cupolas. The blast is heated to from 400 deg. to 500 deg. 
Fah. One cupola of each pair—there being two cupolas 
to each converter—is used at a time, and in working this 
is filled up with coke to the level of the upper tuyeres, of 
which there are two rings or rows, one about a foot above 
the other. Fifteen pigs are then thrown in, followed by 
from 1} cwt. to 3 ewt. of coke. These quantities are 








repeated until the cupola has:received three entire con- 
verter cha or 24 tons, after which the charges are 
increased to about 25 pigs and about 3 cwt. of coke until 
the cupola is blown out, the necessary quantity of lime- 
stone flux being added to each charge. The method of 
char, probably has little to do with the economy ob- 
tained, but the records of melting several thousand tons 
of pigs show that. the consumption of coke is from 
1 ewt. 1 qr. 5} Ib. to 1 cwt. 1 qr. 15 1b, to the ton of iron, 
including all coke used in getting the cupolas into work. 

In some works it is reel 5 sm that the rails produced 
from ingots run direct to the rolls are not so good as 
those from reheated ingots. At Messrs. Brown, Bayley, 
and Dixon’s works, however, the ingots are taken to the 
rolls as soon as possible, though most of them have to be 

ut into the reheating furnace. They are, however, so 

ot as to require little heating, and_ the rails produ 
are, judging from the tests, as well able to stand these as 
those always produced from regularly reheated ingots. 
At these works the ingots are cast from the bottom 
instead of from the top. This mathod increases the life 
of the ingot moulds, and the weight of ingot necessary 
for any desired length of rail is more easily secured, thus 
saving in the length of crop ends. The rail ingots are 
usually 114 square, and are cast from one runner or 
pete in groups of sixteen. The moulds rest on a cast iron 
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APPARATUS FOR HEATING AIR BY WASTE GASES, 


to the radius‘of the casting pit. A series of channels, into 
which fire-brick runners are dropped, and made tight by 
fire-clay slip, diverge from the middle of the base plate, 
where there is a recess 6in. square, and 3in. deep for'a 
centre brick, over which the pipe forming the gate is 

fire-brick in the channels in the. base 


in their upper part, through which the metal passes 
into the moulds, the latter standing in two groups of 
eight on each side of the central main runner or 
gate. There are two such groups in each pit, 
commanded by a separate crane and used alternately. 
This method of bottom-casting, 7.¢., casting the ingots from 
the bottom by means of the pressure due to the head of 
metal in a gate a little higher than the moulds, is most 
successfully carried on in these works, and it seems 
curious that while Messrs. Brown, Bayley, and Dixon 
are rolling enormous quantities of rails, bars, and 
plates from ingots so cast, other makers should allege 
as the reason for their rejection of the plan, that 
the ingots are not so sound as when the metal is simply 
poured into the top of the mould. The reason for this 
alleged difference is certainly not obvious, and as there 
are manifest advantages attached to the method, it is 
worth the careful consideration of those who have not 
tried it “because they know it will not do.” 

In one house the cupolas are arranged in the relative 
positions common in England, as seen in Figs. 1 
and 3, but in the newer house they are arranged 
on the American plan, namely, instead of their 
trunnions being in two parallel lines so that the 
converters turn towards each other; they are 
arranged with their trunnions in a line so that they both 
turn the same way to the pit, some increased facility in 
working being thus sovenid Two pairs of the converters 
hold from 7 to 8 tons, and two5 tons. From the pit 
with the larger pairs of converters nearly 2021 tons of 
steel were once turned out in one week. In casting the 
ingots for making steel railway tires, it is noticeable that 
each ingot is cast singly, and though we have not seen 
Mr. Michael Scott’s method of casting several ingots at 
one time in use,* it might have been anticipated that 
this or some such method would have saved sufficient 
time to make it worthy of a trial. 

In the rail mill three high rolls are employed for 
roughing and cogging, and two high reversing rolls for 
finishing The roughing train is worked by a powerful 
horizontal engine with two cylinders, each 36in. in 
diameter and 4ft. stroke, and with a fly-wheel 25ft. in 
diameter weighing about 30 tons. The roughing rolls, 





* Tlustrated in Tar Encrxeer, May 10th, 1878. 


ood | 





: - - : ee billets : 
plate about 13ft. in length and 3ft. wide, curved | for moving the ingots or billets 





each | thence. finished. 


7ft. long, are arranged for ten passes, and so that one set 
of rolls will suit any required rail section: In front of 
the rolls is a roller moved by frictional gearing, and by 
which the ingots are carried into the lower grooves. For 
lifting the ingots into the upper grooves as they come 
from the bottom roll, a table, 24ft. long and 10ft. wide, is 
placed behind the rolls. This is supported at the rear 
end, at a level with the centre roll, on a pair of rods 
jointed to the table and to the foundation. A similar 
pair of supporting radius rods is attached to the table 
and.to the roll housings. When the table is lifted 
by the attached 10in. steam cylinder, it has also 
a forward motion given it by the radius rods, so 
that the ingot is automatically thrown into the 
top grooves without any other than guiding assist- 
ance from the workmen. These three high rolls have 
now been at work over four years and with every success, 
the chief saving being, of course, in the time occupied in 
preparing an ingot for the finishing rolls, by which all 
reheating previous to finishing is made unnecessary. It is 
not long since this making a rail from an ingot at one heat 
was considered in many ways undesirable,. except by a 
few. It is now carried on in several p and the revers- 
ing system even with the friction reversing gear, by 


which less time is a will probably in a few years be 
discarded for rail mi The system of rollers 
and rails, such as that 








FIG.S 


described in our recent notice of the Phoenix Works of 
Messrs. —_ Tozer, and Hampton,* is here employed 
on a large scale. On both sides of the train of rolls loose 
rollers are let into the floor, and other rollers driven by 
power carry the rails to the circular saw. For carrying 
the rails to “hot banks,” a system of endless. chains 
passing over grooved pulleys, and fitted with catches at 
intervals, is employed, the chains running level. with the 
floor and pune Se cut-off rails along greased bars to 
the hot bank, where they are hot-straightened and from 
The largest week’s work in this mill 
nr, pamiupptboeok cllae peueeeeaia workamrpnntied 
n passing through other parts:of the works we no 

that steel por are being made-for ships’ anchors'and 
other purposes, the links being stamped out of plate Bes- 

semer steel, and-»bent 
round to the form shown 
and connected together, 
there being no welding: 
Still in the works, were 
also, some ‘steel tramway 
rails, made for Dublin as 
shown, the groove being 
rolled in, and the holes, 
as shown in the web, 
being punched through 
at about every 2ft., and 
intended to hold the con- 
crete into which the rails 
are to be bedded. These rails are very costly and diffi- 
cult to roll. 

For finishing round bars of steel, Messrs. Brown, Bay- 
ley, and Dixon employ Messrs. Dixon and Hall’s reeling 
rolls, which consist simply of three plain rolls, about 2ft. 
in length, arranged thus‘: in end view, and between 
which the bars are passed as they come from the grooved 
rolls. The bars come out very true and smooth, and itis 
quickly effected. 

All the plant used at these works is of excellent cha- 
racter, and the arrangements are calculated to produce 
Bessemer steel in all forms at very low cost. 











Navat Encrngcrr Appointments. — The following appoint- 
ments have been made at the Admiralty :—William J. Moore, to 
the Téméraire; H. W. Elgar, chief engineer, to the Northum- 
berland ; William Read, W. T. Bray, andJ. A. Cooke, engineers, 
and F. B. Perham, assistant-engineer, to the Northumberland ; 
Inspector of Machinery Charles Icely to be Chief Inspector of 
Machinery in her Majesty’s Fleet; Chief Engineer James Roffey 
to be Inspector of Machinery in her Majesty’s Fleet. 








* Toe Enoineer, 29th August, 1879. 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 
No. IL. 

In our impression for Oct. 10th we described and 
illustrated the Royal George and the Invicta, and before 
proceeding further we wish to correct an error concerning 
the boiler of the first named engine, as pointed out by 
Mr. Haswell in Taz Encineer for Oct. 17th. The firm 
Gilkes, Wilson, and Co., did not come into existence until 
1845, and so could not have constructed the boiler in 
question, which was made 
by Robert Wilson, of New- 
castle. 

_In 1830 Hackworth de- 
signed an entirely new t 
of locomotive boiler. e 
Rocket, as first made, had 
the fire-box proper distinct 
from the barrel—in short, 


so 
to speak, to the barrel of 
a boiler which under ordi- 
nary circumstances would 
have had a U flue through 
it. Very considerable dif- 
ficulty was encountered at 
that time in making boilers 
ofthe kind. Subsequently 
Stephenson _incorpora 

the fire-box with the barrel 





that had = before. It was better up to a certain point 
than the boiler of the Rocket. It was easier to make, 
and if worked with moderation it might have been more 
economical, but it had the radical defect of too small 
a grate surface, and some 6 or 7 square feet was the 
most that could had, whereas with the Rocket 
type 18ft. or 20ft. can be obtained with ease, or more 
if necessary. The small grate reduced the power of the 
engine. The fire had to be forced, and the consumption 
of fuel was very great as compared with the loads 
hauled. But the fact that the Hackworth boiler 





RANSVERSE SECTIO 
END ELEVATION " . 9 
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No. 6, Experiment, was built by the Stephensons ; it 
had a return flue, its cylinders were placed horizontally, 
half in the boiler and fastened to the flue; the connection 
between the piston rod and the crank pins outside of its 
wheels was made by means of levers ; it was on four 
wheels. , 

No. 7, Rocket, was made by the Stephensons ; it was 
externally very similar to the Rocket on the London 
and Manchester Railway, but it had a return fire flue. 

No. 8, Victory, was made by Timothy Hackworth, and 


was similar to No. 5. 

No. 9, Globe, was, we 
believe, made by Stephen- 
son to Hackworth’s desi ‘ 
It was a four-wheeled 
engine, and the first that 
had inside cylinders and a 
crank axle, and the first 
that had a steam dome, 
and a fire tube or flue with 
small tubes from it to the 
smoke box. 

No. 10, Planet, and No. 
11, North Star, were made 
at Stephenson’s ; they had 
inside cylinders and four 
wheels, one pair only, 5ft. 
diameter, were used as 
drivers. These engines had 
tire boxes, and were of the 
type of engine which 





of the boiler, but before 
this arrangement had been 
brought out, Hackworth 
constructed the return flue 
boiler of the type illus- 














Messrs. Stephenson and 
Co. were then making for 
the Liverpool and Man- 
chester Railway. _ 

Nos. 12, Majestic; 13, 





trated in the accompanying 
engraving, which is a sec- 
tion of the boiler of an 
engine called The er. 
The Practical Mechanic's 
Journal, speaking of this 
boiler, says: “The boiler 
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Coronation; 14, William 
the Fourth, ; 15, Northum- 
brian; 17, Lord Brougham, 
and 18, Shildon, were de- 
signed by T. Hackworth 
about the year 1831 ; they 








had long boilers elliptical 
in cross section, with a fire 








was 10ft. long by 4ft. 4in. 
in diameter, and the ar- 
rangement for heating 
surface presented some 
novelties now much in 
use in the northern English 
counties, and formed a return multitubular fire-tube. 
It consisted of a main tube 2ft. 4in. in diameter at 
the large end, reduced to 2ft. at the opposite end, 
and 8ft. long. The large end contained the fire 
grate, and at the small end a box of a D shape was 


$= 


Rt 


tube and small tubes 
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LONCITUDINAL SECTION 
SECTION OF BOILER OF THE LEADER. 


possesses excellent features is proved by the use still 
made of it, as in steam launches and some breweries. | 
The somewhat crude system of staying adopted is clearly | 
shown in our engraving. 

We publish this week a tabular statement of the dimen- | 


Dimensions of Locomotive Engines upon the Stockton and Darlington Railway, November, 1840. 


| by Timothy Hackworth, viz. : No. 16 


similar to the Globe ; the 
cylinders were arranged 
vertically, as in the Wilber- 
force, with an intermediate 

crank shaft ; these were six-wheeled engines. 
We illustrate the Wilberforce at page 327. There 
were seven of these engines built, which were designed 
Director ; No. 19, 


Darlington; 20, Adelaide; 21, Earl Grey; 22, Lord 


| 





Length of 
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Engines’ names. Builders’ names. 
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Sunbeam ... .... Hawthorn ... ... ...| 
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Dart ... .......| Hackworth ... . 
Ruby Castle ...| Kitching 
Queen... 


Manchester .| Sharp, Roberts, & Co.) 1840 | 
Comet --.| 1840 | 


Multitubular tubes, 











Coach engines, 


...| Kirkly and Co. ... 
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| Support- 
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placed to receive the heated vapour after its 
through the main tube, conveying it back again 
the water by a number of small copper tubes surrounding 
the large tube on all sides except the bottom, being 
inserted in the tube box at one end, and in the plate 
forming the end of the boiler at the other; at the fire 
end a semicircular box carried the smoke into the 
chimney. This arrangement proved to be the best of its 
day for the general traffic of the line, as well in its 
economy as in its durability, the flue having been 
repeatedly known to wear for six years without renewal. 
It also afforded the means of a convenient removal of the 
heating surface, so that in an engine provided with a 
duplicate heating surface, the old one could be removed 
and a new one added ready for work within three days. 
It is said that these engines have performed a greater 
amount of duty than any others extant.” 

Making allowance for a certain amount of exaggera- 
tion in the foregoing passage, it is still evident that the 





return tube boiler was a very great improvement on all 


assage | sions of a number of engines at work in 1840, taken from | 
iocum | the original manuscript. 


For the following additional | 
particulars concerning these and some others we are in- | 
debted to Mr. George Graham, of ig a sg Many of | 
the engines, originally made with flue boilers, were after- 
wards modified, but up to 1836, when there were twenty- 
seven engines on the Stockton and Darlington Railway, 
only one, viz., the Royal George, had been rebuilt. 

0. 1, Locomotion, had a fire flue through its boiler. 
No. 14 was built at Leeds ; it had four wheels and four 
cylinders, and it only worked a few months, when it was 
broken by a collision near Stockton. This engine was 
re-modelled by Timothy Hackworth, and came out as 
No. 5, Royal George, which we have already illustrated. | 

No. 2, Tao ; No. 3, Black Diamond; and No. 4, | 
Diligence, were all the same as No. 1, and made by 
Stephenson, , 

o. 5, the Royal George, was built, as we have ex- | 
plained, by Timothy Hackworth, and was the first engine 


on six wheels and with a return flue. 


Durham ; 23, Wilberforce ; and 24, Magnet. Nos. 16, 20, 
and 22 were constructed by Stephenson; Nos. 19, 21, 
and 23 by Hawthorn, and No. 24 by Hackworth. They were 
all made in the year 1834. They had flue boilers with 
return small tubes of the same type as that of the Leader, 
but much smaller. This kind of flue boiler was, we may 
add, used, and engines built on that principle until 1846 
on the Stockton and Darlington Railway. The Wilber- 
force’s load was 36 chaldron wagons, tare of each 1$ tons 
and net load 3 tons of coal, on gradients varying from 
lin 1000 to 1 in 140 in favour of the load; the con- 
sumption of coal was about 68 lb. per mile. 

No. 25, Enterprise, was built by Kitching, and was 
similar to the Royal George. 

No. 26, Swift, was built by Messrs. Hawthorn for 
running passenger trains ; it was a four-wheeled engine 
with vertical cylinders fixed to the centre and above 
the boiler, working down to an intermediate shaft, and 
connected at each side to the wheel crank pins ; its flues, 
&c., were similar to those of the Globe. 
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No. 27, Arrow, was built by T. Hackworth for running 
passenger trains ; it was a six-wheeled engine with inside 
cylinders connected to one pair of wheels, a simi 
arrangement to those in use at the present time; it hada 
fire box ; it had 22in. cylinder and a 9in. stroke, but had 
agin. crank. The above were all the locomotive engines 
which had been delivered to the Stockton and Darlington 
Railway Company between the year 1827 and 1836, — 

Weillustrate four of theStocktonand Darlington engines 
this week at 327 and 330. Our engravings have all 
been aaaral rom photographs taken from the engines 
themselves, not from drawings. The Wilberforce was, 
as we have just stated, one of seven, and the pecu- 
liarities of its construction are clearly shown. It was 
provided with two tenders, as was very generally the 
custom at the time. The fireman stood on one, and the 
other was placed at the foot-plate end. It carried water 
in a wooden hogshead or barrel, and the tool boxes. The 
other tender carried coals only. The fire-door was at 
the chimney end of the engine ; the wheels were made 
of two separate castings or a. The inner and outer 
rings were secured to each other by oak trenails, into 
which iron wedges were driven, as in the annexed sketch, 





in which the trenails are shown at A A. The axles were 
- all straight. The crank shaft was carried in separate 
bearings under the ot sen It would appear that the 
Wilberforce had parallel motions instead of guide 
at first, and that these were em 5 removed and 
replaced by guide bars and crossh but on this point 
we have no complete information. For a tail light 
instead of a lamp a cresset containing live coal was 
employed. In some cases as many as three of these 
cressets were used at once to indicate the section of the 
line to which the engine belonged, or the place to which 
it was to be sent by the switch men. _ 

After the year 1836 engines additional to those we 
have named began to be put on the line. We illustrate 
one known, we cannot say why, as No. 10. It was 
built by Hackworth, in 1839, for working mineral trains. 
It inclined outside cylinders. e boiler was 
14ft. 6in. long, and 4ft. 4in. diameter; it was made of 
# plates. The main fire tube was 14ft. 4in. long, and 
2ft. 6in. diameter, and there were 103 iron boiler tu 
12ft. long, =. diameter, and 14 B W G thick ; the to 
heating surface was 680 square feet. The cylinders were 
16in. diameter by 18in. stroke, and the wheels were 4ft. 
in diameter. The boiler — was 701b.; the total 
wheel base was 9ft. long. The speed of the engine was 
fifteen miles an hour with a load. The water tender 
consisted of a tank made of tin. plate, holding 700 gallons. 
It was carried on wood frames, supported on four wheels 
2ft. in diameter. The wheel base was 6ft.6in. The total 
length of the engine, with its tenders, was 43ft. 9in. In 
the same year, 1837, Hawthorn built, at Newcastle, a 
very different engine, much resembling the modern type. 
This locomotive—the Sunbeam—we illustrate, but have 
been unable to obtain any particulars concerning it, save 
that it was worked as a passenger engine down to the 
year 1856, and that in 1863 it was “still in good working 
order, but too small for the present heavy traffic.” 

ping over an interval of three years, we come to 
1840, in which year Hackworth built, at Shildon, the 
Dart, which we illustrate. This locomotive had a 
boiler 8ft. 2in. long by 3ft. 3in. diameter, of gin. Lowmoor 
plates. The fire-box was of copper, 4ft. in height, 
3ft. 10in. long, and 3ft. wide. The barrel contained 110 
iron tubes, sit. Sin. by 2in. diameter, and 14 BWG 
thick. The total heating surface was 602ft. The pressure 
was 100lb. The engine had two inside frames, and the 
cylinders were 14in. diameter, and 16in. stroke. There 
were two feed 
then common ga type. The wheels were 4ft. 6in. diame- 
ter. This was, it will be seen, a very compact and neat 
little engine, but the wheel base was only 4ft. 10in. long, 
and the engine must have jumped not a little at thirty 
miles an hour—its regular speed. The tender tank was 
made of plates jin. thick. It held 600 gallons, and rested 
on wood frames 10ft. long. The wheels were 2ft. 6in. 
diameter, and the wheel base was 7ft. The bunker held 
2 tons of coal. The extreme length of engine and tender 
was 35ft. 3in. over all. 

It will not be out of ae to give here some particulars 
of certain remarkable locomotives put on the Camden 
and Amboy Railway, U.S. A., apparently about this 
time. The precise date of their construction we have 
not been able to obtain, but the engines were in use 
before 1848. Our engraving, pose 327, is copied from one 
in the American Railroad Gazette, showing an engine 
built by Messrs. Norris Brothers, of jiladel phia. 
Seven engines of a similar design were built for the 
Camden and Amboy Railroad, and were designed, it is 
believed, by Mr. Robert Stevens, —— with the co- 
operation of his brother Edwin. The numbers of those 
on the Camden and Amboy road were 28, 29, 30, 31, 32, 
37, and 38. No. 28 had 13 x 34in. cylinders, and 8ft. 
driving-wheels. The fire-box was 6ft. long, and the 
boiler 110 Qin. tubes 14ft. long. Nos. 29 to 37 had 
cylinders 13in. diameter x 38in. stroke, and No. 38 
14in. cylinders. All the engines were coal burners ex- 
cepting No. 37, which was a wood burner and had 7ft. 

ving-wheels. Nos. 37 and 38 had wrought iron 


ving-wheels with wrought iron tires, The rest of the 


umps, and the valve gear was of the| T 





engines had cast iron wheel centres and wrought iron 
tires. The = had an H section, and the space 
between the wheels was filled up with blocks of es to 
prevent them from raising the dust. The truck- 
wheels were 36in. diameter, with wrought iron tires. 
All the engines had separate cut-off valves with some 
form of hook motion, but this differed in the different 
engines. The chief trouble with the engines was that 
they would not make steam, and, what was very curious, 
it is said that there was more trouble in making steam 
when they ran without a train than there was with a 
train. They were also very slow in starting, bs a 
when once under headway they have run at the rate of a 
mile in fifty-three secon he engines were all ulti- 
mately rebuilt with four driving-wheels 6ft. in diameter. 
If any of our readers can give us more complete infor- 
mation, we would be glad to receive it, and place it on 
record for the future historian of American locomotives. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves Sr opinions of owr 





THE THEORY OF THE COMPOUND ENGINE. 

S1r,—In an acticle on ‘‘The Theory of the Compound Engine,” 
which appeared in — pages the week before last, is an enun- 
ciation of Carnot’s law. is has evidently been put by you in a 
very simple form. I venture to think, however, that for the 
pare e article is  saounatly intended to serve it might have 

n better to have omitted all mention of Carnot, as tending to 
confuse the non-mathematical reader. 

In Rigg’s very excellent treatise on the steam engine, at page 
302, Carnot’s principle is very clearly stated, and a numerical 
example is = to illustrate its application; but on page 303 
occurs the following sentence, which gives the whole gist of the 
matter, without using Carnot’s name: “ It will thus be seen that 
the efficiency of an engine depends solely on the range of tempera- 
ture within which it works, and the determining of this is of great 
importance in the construction and management of steam engines, 
for its extension in one direction involves additional strength of 
boiler, and in the other greater condensing power.” A proposi- 
tion put in these words would have answered every purpose. 

Carnot’s law is very liable to be misunderstood, unless its 


bars | enunciation is accompanied by long explanations, out of place in 


elementary works, or papers, or articles. Indeed, its application 
to the steam engine is rendered complex to anextent not leled 
in its application to any other form of engine, by the phenomena 
of latent heat manifested by steam, and not in the same way 
by air or other ect gas. Further, it may be shown that 

arnot’s proposition ~"—~¥ strictly a to engines work- 
ing with a perfect gas. ithout going into details, I can, with 
your permission, state very briefly enough on this somewhat 
curious subject to interest some of your ers. 

Let us sup) that we have 1]b. of air heated tothe sensible total 
temperature T=400+461 = 861. This air is allowed to fall intempe- 
rature in a non-conducting cylinder, while doing work by —— 
ing behind a piston, to 300 deg. + 461 deg. = 761 deg. =¢t. Now, 
the 100 deg. of —_ ~~ lost have evidently been expended in 
doing something. t something has not been the heating of 
any cold body. Obviously, therefore, the thing done is work, and 
the work consists partly in the separation of the molecules of the 
gas further apart, and partly in overcoming the resistance 
op to its expansion by the piston. In a perfect gas no 
work will be lost by the separation of the molecules, and with 
dry steam the loss will be so small that it may be neglected. 
This is all Pye sailing. 

If, now, the efficiency of an engine depends solely on the range 
of temperature within which it works, it may argued that if 
there is no range of sensible temperature, that no work can be 
done. In other words, when T and ¢ are equal, W = O. 

This is plainly true of an engine working with a perfect gas, 
as, for example, air. To get mechanical work out of air by heat, 
the air must be confined and caused to expand by heating it from 
ttoT. Ifagiven quantity of steam were isolated and treated 
in like manner, work could be got from it in the same way by 
heating it say from 212 deg. to 300 deg., 400 deg., or any other 
temperature. Being heated out of contact with water it would 
be superheated. 

But common — ted steam behaves very differently om 
a permanent gas, and, strange as it may aj , itis quite possible 
pe poe work out of such steam, although iy and ¢ are equal, which 
is apparently a contradiction of Carnot’s proposition. 

Let us 4 “y 1 1b. of steam at the temperature T = 330 + 
461 = 791 to isolated in a cylinder and expanded. It would 
appear at first sight that the expansion must be accompanied 
by a fall in sensible temperature to some point ¢. It is quite 
possible, however, that the temperature ¢ to which it does fall 
will not be that peepee to the performance of work and expansion 
combined, .- —— be the case — oie, aes oe —, mao 
perature. Let the temperature range throug’ leg.; that is, le 
t be 102° + 461°=563°. Then, as we have before seen when dealing 
with a perfect gas, we have a loss of temperature of 228 deg. to 
account for. It has not gone in warming colder bodies, and must 
be expended in yp | itself, and doing work on the piston. 
But when we come to deal with the absolute quantity of heat in 
a pound of steam at the two sensible temperatures ¢ = 563° and 
= 791°, we find that there is a difference between them of 70 
units; and this 70 units must disappear in work, or else it 
will be expended in superheating the steam, or, in other words, 
in keeping ¢ higher than it ought to be; and we can hypothecate 
a case in which the whole of the 70 units would be expended in 
maintaining the temperature ¢ equal to T, while the heat ex- 
pended in the performance of work would be obtained from the 
condensation of a portion of the steam. If it be argued that 
steam could not be condensed and remain as water at a tempera- 
ture and under a pressure sufficient to convert water into steam, 
I answer that the phenomena takes place every day, and that 
steam is condensed in the performance of work, an because of 
the performance of work, without any fall in eens what- 
ever. The phenomena is as though water at 212 deg. were ex- 
posed to a pressure of but 13 lb. on the square inch on its surface 
- yet remained altogether water, none of it being converted 


ito steam. 

At the risk of trespassing too much on your space, I venture to 
elaborate my proposition a little. ; : 

Carnot’s proposition is true only of a conceivable but impossible 
heat engine, but with certain limitations or restrictions it can be 
applied to the steam engine. The fact that the necessity for 
introducing these limitations is not generally understood, is proved 
by a childish article which I saw in one of your contemporaries 
last week. One of the limitations which must be introduced is 
that the tem T and ¢ must be that of the steam 
when the piston to make its stroke, and that of 
the steam at the end of the stroke. I notice that you have used 
these limitations, but your eres Fond T as the initial 
pressure, and ¢ as the temperature of the condenser; but it is clear 
that the condenser temperature has a to do with the 
matter, for the moment the piston has completed its stroke the 


had | functions of the steam in the cylinder as a power producer are 


ended. The condenser adds nothing to the efficiency of the 
steam, but by its presence it reduces resistance. In other words, 
whether we have or have not a condenser, a pound of steam falling 
in temperature from T to ¢ will dothe same amount of gross work, 

but a portion of that work instead of being usefully employed will 





be expended in overcoming the resistance of the atmosphere. The 
condenser removes this resistance and augments the net quantity 
of work, while it leaves the gross work wholly unaffected. Put 
in another way, the condenser has no more to say to increasing 
the efficiency of steam asa motive power than has the lubrication 
of the crank shaft ene In comparing the work got out of a 
org of steam in two different engines, we need consider neem 
ut the temperature at the beginning and end of the stroke, an 
that engine will, other things being equal, work most economi- 
cally i which the difference between the two temperatures is 

Before taking leave of your contemporary, I may add that he 
compares the action of a steam oe to that of a water-wheel, 
an analogy being drawn between the fall in sensible temperature 
of the working steam and the fall of water in the buckets of the 
wheel. No true analogy exists when steam is allowed to follow 
a piston full stroke, as in the case of steam fire engines, which 
practically give a rectangular diagram. There is no fali in tem- 
perature in the cylinder. On the contrary, T at the beginning of 
the stroke and ¢ at the end of it are identical. I should like to 
see the water-wheel analogy ep to this case. It is as though 
one should say that a water-wheel was caused to revolve by the 
descent of water which did not fall. 

Even very high authorities on the steam engine fail now and 
then to see that Carnot’s proposition cannot Fe applied to the 
steam engine without qualification. That is to say, that it must 
be applied to it in a way somewhat different from that in which 
it can he applied to hot-air engines for example. 

To illustrate this statement I will cite Goolleve’s masterly little 
work on the steam engine ; at page 90 will be found the following 

: “The amount of work done by a reversible heat engine 

epends only on the constant temperatures at which heat is 
received and at which it is rejected, and is independent of the 
nature of the intermediate agent, such as steam, air, &c. No 
other engine working between the same temperatures can do more 
work than that performed by this particular engine.” A little 
further on we have a numerical 7 of the effects of expan- 
sion. The temperature of reception is taken at 212 deg.; that 
of rejection t at 100 deg. Then ‘*212+460=672 and 100+460=560 


and JH = 112_y H x ; »” which means that of the whole work 


672 
in the steam-t could in a perfect engine be realised. To make 


this plain, I must explain that J H represents 772 foot-pounds 
per heat unit. The total heat—sensible temperature—in each 
pound of steam when received is 672, and the total heat—sensible 
temperature—when rejected is 100 deg. If the whole quantity 
of heat required to raise a pound of steam to the total absolute 
temperature measured from true zero had been converted into 
work, it would have amounted to 672 x 772=518,784 foot-pounds, 
as a matter of fact, however, the heat rejected from the cylinder 
at the end of each stroke amounts to 560, representing 560 x 772= 
432,320 foot-pounds. The difference or 86,464 foot-pounds is all 
that could be had from a perfect engine. But this is exactly the 
same as 112 x 772=86,464. : 

Here we have a total omission of the important fact to which 
Ihave already referred, that the behaviour of steam when 
expanding is different from that of air. In other words, a pound 
of steam at 212 deg. is competent to hold more heat than it can 
retain at any lower temperature; consequently if the steam were 
allowed to Po without doing work—that is to say, without 
getting rid of its heat—it would be superheated. The terminal 
temperature instead of being ¢, as would be the case with air, 
would be ¢ +2, x being a coefficient depending on the range 
of temperature and the initial temperature. One pound 
of steam at 212 deg. contains 1146°1 thermal units, while 
one pound of steam at 100 deg. contains but 1111°9 thermal 
units from 32 deg. The difference 34°2 = 2501 foot-pounds is 
available, and must be expended either in keeping up ¢ or in 
doing work. But if it keep ¢ up, it follows that for equal ranges 
of expansion ¢ will be higher at the end of the stroke with steam 
than with air; or, on the other hand, if we make ¢ for steam the 
same as for air, then the range of expansion, or the power of 
doing work, will be greater with steam than with air, from which 
it follows that steam is apparently a more efficient fluid to use in 
a heat engine than air. 

Carnot’s principle applies in its entirety, as I have said, only 
to a conceivable but impossible engine, and is quite true of it ; 
but it is not quite true without qualification of any steam or other 
engine in which of the work done by the fuel consists in 
changing the condition of matter, as for instance, when a solid 
like gunpowder is converted into gas, or a liquid like water or 
ether is converted into steam or ether vapour. J. 

London, October 28th. 


Srr,—I read with much interest your able article on the above 
subject in your issue of the 17th inst., and as an old reader of 
your journal I your favour for a short space to make a few 
remarks on the mystery of this steam engine. 

Confession is said to be good for the soul, and I am obliged to 
“Student” for his frank confession, and I am sure its echo might 
be repeated by thousands of us throughout the United Kingdom, 
but we have not the courage to make known our ignorance. 
What, after a hundred years of experience with the compound 
steam engine, is its construction a mystery, and its principles not 
understood? In support of this statement I call for witness your 
own article, ‘‘Student’s” letter, and my own experience. For 
sixteen years I have been going about the country—England and 
Scotlana—in the capacity of a steam engine and boiler inspector, 
which calling, of course, brings us face to face with all kinds of 
land engines and boilers. 

The great diversity in proportions of cylinders of compound 
engines, pressures, points of cut off, number of expansions, and 
terminal pressures, &c., with their consequent divergent results, 
drove me to the conclusion that the principles of compoundi 
were but little understood. For information on this my | 
turned to back volumes of yous own and other journals, and to 
the best and most recent authors on the steam engine; but every- 
where I found the subject alluded to in vague terms, and nowhere 
explained in such manner as I desired; in fact I may say it is 
treated as though everyone understood it, and therefore not 
ne to be explained—even Professor Cotterill’s recent 
masterly work leaves it almost untouched. Hence we are left 
to our own individual knowledge and resources, which of course 
varies as the field of our experience. For some time I have been 
after such formula as could be easily applied to find the proper 
proportions of cylinders, when the other n data is given, 
or assumed, and which would be applicable under all circumstances 
and conditions, and I am glensed to say that in connection with 
Mr. William Ingham, the person who has todo with all diagrams, 
under Mr. Hillar, the chief engineer of the National Boiler 
Insurance Company, the office to which I belong, we have 
arrived at what we consider correct, simple, and easily applied 
formula, which is based on many years’ experience, and the 
analysis of hundreds of diagrams, illustrating the best and also 
the worst practice in all of the country. And, Sir, if we 
required any evidence of the soundness of our results, we should 
happily find it in the empirical rule you have given in the article 
above named, which for certain pressures and loads is very good, 
or where new tm ge have to be designed, but y appli- 
cable where single cylinder engines require to be compounded 
under given circumstances and conditions. _ ; 

Ié ‘* Student” will give the pressure in boiler at his disposal 
the stroke of piston and revolutions to which he has to work, and 
also the position of cranks he would like—though in this case they 
will no doubt require to be at right angles—we will give him our 
method of calculating his theoretical diagrams, and after, the use 
of the formula mnees | which dispenses with the construction of 














324 


THE ENGINEER. 





Oct. 31, 1879, 





theoretical di 8, though the latter are always instructive, as 
showing what the real diagrams may be expected to be. 
38, Frederick-street, Accrington, JoHN YEADON. 
October 23rd. 


Srr,—It is evident from the letters in your columns this week 
that a gvod many young engineers have, like myself, read your 
article on the theory of the compound engine with great interest. 
I read it very carefully, and found, as I then thought, that I had 
at last got my ideas of the compound engine theory very much 
cleared, and, in fact, I felt that I was in possession of that which 
would make me independent of the rule-of-thumb sort of rules which 
I had previously expected to have to follow whenever I should be 
called upon to design an engine, but without knowing the why 
and wherefore of the numbers for multiplying or dividing, Alas, 
however, my confidence is now race se that I should not 
like to trust myself to make a calculation in the way you showed 
us. It is Mr. Burgh’s letter that has shaken my confidence. I 
read it, rubbed my eyes, read again, and the more I read the 
more I found I didn’t know. I put it away, and approached it 

i h no better results. Now, in despair, I write to 
h why he has come to the fore to perplex us in 
this way? Of course Mr. Burgh knows what he means, because 
he has published books, and ‘‘a book’s a book, although there's 
nothing in’t.” Of course Ido not mean to say there is nothing 
in Mr. Burgh’s books, because lots of us young engineers know 
that there's a lot in them so deep that we cannot understand it. 
This I have thought was the result of our want of comprehension, 
but as his book-writing is so much like the letter in this week’s 
Encrnter, I now think that the addle-headed state I got into 
after reading them must be due to Mr. Burgh’s peculiar way of 
making things clear. I felt that your explanation of the com- 
pound engine went on four wheels slick, as an American would 
say, and as I cannot get his to run at all, I feel my faith 
shaken. What does vir. Burgh mean, for instance, when 
he says, ‘“‘When the high-pressure piston commences to 
go back the reverse motion of the two pistons again occurs—that 
is, the low-pressure piston continues its travel in the same direc- 
tion as before.” This seems to say that the low-pressure piston 
goes back and forward at the same time, and as I must suppose 
this is part of the reason why engines in which the pistons do 
this are called ‘‘compound,” I should like to know Sir, wh 
you did not explain so important a part of the problem? It 
appears also that you left other important elements out of your 
calculations, for Mr. Burgh shows that there is something about 
“sensible temperature of a pressure in foot degrees,” and ‘‘ pro- 
portion of a unit of heat to the total indicated horse-power of a 
compound engine,” And then his formule, see what there must 
lie hidden in those. But, Sir, I have said enough to show that I 
am in a muddle over the theory of the compound engine. Either 
Mr. Burgh’s explanation is the fifth wheel to a coach, or, though 
you may have told us the truth about this wonderful piece of 
machinery, you have not told us all. Or, is it that Mr. Burgh’s 
explanation only refers to the ‘‘ practical action of the steam in 


theory only, and not of best engines? 
different in engines that are not ‘‘ best.” 
London, October 26th. 


Srr,— Had I Roepe that I should have brought such a storm 
about me, I woul 

assistance in - trouble. 
from the — where I happened to be at the time I wrote, I have 
brought disgrace and contempt on Newcastle-on-Tyne, a place 
about which I said not a word. There are more Newcastles than 
one in the world. I can hardly believe it possible, that because 
J am not competent to design a compound engine, Newcastle 
must be ruined. However, lest a worse thing befall me, I 
now beg, Sir, that if you publish this letter, you will not pub- 
lish my true address, which f send for your own information. 

And now permit me to ask what I have done? I am a student 
—that is to say, am supposed to be learning. My mathematical 
education is not yet what it should be, and I know that dozens of 
marine engines are built every year by men who know even less 
than I do of mathematics. yt that Iam ignorant is my mis- 
fortune, not my fault; and many, very many, students are in the 
same predicament. Well, this your correspondents do not see. 
I complained that I did not know where to look for information. 
Do they help me? Those who are most severe on me are those 
who are quite silent on the point. Two of your correspondents 
wrote to tell me that I could find what I wanted in books. So 
far as I know the book referred to by Mr. Burgh is a colossal pro- 
duction, costing more pounds than I have shillings to spare. 
Besides, I have seen it, and found that I could make nothing of 
it. Mr. Burgh is too abstract for me. 

To Mr. Turnbull I am much indebted. He appreciates m 
troubles, and if he will forward mea copy of his book throug’! 
you, I shall be happy to remit him the price. Had I seen his 
ae I might, perhaps, not have had to trouble you. I beg that 
you will accept my thanks for your kind response to my request. 

October 27th. A Srupent. 


PERPLEXITY. 


Str,—The article in THE ENGINEER of the 17th inst. gives sub- 
stantially a correct mode of calculating the sizes of the cylinders 
of compound engines. As this is doubted by one who is the 
author of a “‘ short treatise” on the compound engine, I propose 
to prove the correctness of the method by an engine actually at 
work. The compound engine can be fairly claimed by London 
firms as their own, having been investigated and elaborately 
experimented upon twenty years ago by Messrs. Donkin and Co., 
Bermondsey. Messrs. Simpson and Co., of Pimlico, have also 
made many. One for the Chelsea Waterworks, having been tested 
under the superintendence of Mr. Hawkesley twelve years ago, 
furnishes us with an opportunity of seeing how far the actual 
working bears out, not the original calculation, of which I 
have no knowledge whatever, but a calculation which would, 
no doubt, be somewhat similar. 

I propose to proceed as if the engine had to be made with the 
data usually furnished by the civil engineer, viz., to pump 3700 
gallons 220ft. high per minute, with a boiler pressure of 40 1b.; the 
expansion appears to be 3°9. 

- — 37,000 Ib. x 220ft. 
3700 gallons 33,000 
Adding 15 per cent. for the friction of engine and pumps 
we have 272-horse power, and 10 per cent. for balance in looder 
of engine = 299-horse power, 

Horse-power X 33,000 
average pressure X speed per min. 

To ascertain the average pressure 40 + 15 — 5 x °6 — 3= 27 Ib. 
average pressure. “Gis the coefficient of expansion for 3°9 expan- 
sions, found by adding 1 to the hyperbolic logarithm of the ratio 
of expansions, and dividing by the ratio. Hyperbolic logarithm 

Q fa 14 236 _ 289 x 33,000 _— 9,867,000 
of 3°9 is 16 and —*’ = “6. eee OE nn Se 
3°9 27 x 216ft. per min. 5832 
1692in. = 463. The actual diameter of cylinder made is 46in. 

The stroke is 8ft., and that of high-pressure cylinder is 5ft. 6gin 
The cubic contents 1°92 x 96 _ 41,650 nearly i ear 
627°5 area = 28}in. diameter. 
a per hour. 
cylinder as made is 28in. 

Mr. Turnbull, jun., of Glasgow, having written one book, a 
treatise on the compound engine, and being engaged in writing a 
bigger one, should, of course, thoroughly understand the sub- 
ject about which he undertakes to teach young and old, 
According to his own account he is in constant daily practice in 
designing compound engines. Nevertheless, I wish to say that 
he is thoroughly and completely in the dark on this subject, and, 


= 246°7, say, 247-horse power. 


= area of low-pressure cylinder. 


g 5 stroke 
Consumption of coal 1°61 Ib. per 
The actual diameter of high-pressure 





| shafts—twelve 
| footstep, two pairs of spur wheels and pinions, and two pairs 


certainly not have ventured to ask your | 
It seems that by dating my letter | 





in fact, is as profoundly ignorant of the theoretical and practical 
knowledge of rig amd compound engines as “Student” himself, 
The very first figures he makes use of are clearly “rule of 
thumb,” and the rules he gives us have no relation or affinity 
whatever to the known laws belonging to the expansion of steam 
without which it is impossible to properly design compound 
engines. The ratios of the areas of the two cylinders have nothing 
whatever to do with the boiler pressure. 

The number of expansions proposed to be used, and the boiler 
pressure, and the horse-power are the data. The area of the low- 
pressure cylinder is then arrived at, as already given, which really 

ives the amount of work to be done by the two cylinders, to be 

ivided between them in such a manner as we may choose to 
arrange, so that in this matter we have nothing whatever to do 
with the boiler pressure, having done with that in the first 
instance. ‘To make the low-pressure cylinder a constant quantity 
for all pressures is clearly wrong. Mr. Turnbull does not state 
how many expansions he proposes to use in the table he has 
ziven, | no example is worked out, so that we are quite in the 

ark until we are informed of the manner in which the table is 
constituted. f course, he cannot mean to have no cut-off in the 
high-pressure cylinder, or he would have a difficulty in getting 
his steam into the condenser at 5lb. Assuming 8 expansions at 
420ft. per minute, and taking his first line, we have— 


Boiler Pressures. 

125 1b. 
H.P.C. 
5: 


45 lb. 80 Ib. 
iP. L.P.C. Diameter of H.P.C. H.P.C. 
oy fee ye pie 


As he takes his low-pressure cylinder as constant = 20lin. area, 
we find the actual horse-power under the different pressures thus. 
The average is 14°31b., 31°6lb., and 49]b. respectively to his 
boiler pressures :— 
201 x 14°3 x 420 
33,000 
201 x 31°6 x 420 
= “2 000 = 81 ditto, 801b, 
201 x 49 x 420 
33,000 =125 ditto, 125 Ib. 
Instead of 50-horse eee to each pressure. 
11, South Lambeth-road. 


=39-H.P. at 451b. initial diameter of H.P.C.=9, 


ditto, ditto, =9, 


ditto, ditto, =9 


JouN HENRY. 


THE EFFRA CREEK PUMPING MACHINERY. 
Sir,—I observe in your issue of last week engravings and 
description of the pumping machinery erected by Messrs. Easton 
and Anderson at Effra Creek, under the superintendence of Sir 
Joseph Bazalgette. Now, Sir, I should like to make a few re- 
marks on this arrangement, as [ assume it is intended as a standard 
design, on account of the number of details and dimensions 


A c | given, but in my humble opinion, it is as bad an arrangement as 
the best modern compound engines,” while yours belongs to the | ¢ 7 : ze 
Of course the action is | 


could possibly have been conceived, and for the following reasons, 
viz.:—(1) I cannot see why it requires 67ft. of shafting—this 
includes the pump shaft as well as the counter and crank 
plummer blocks, one thrust bearing, one 


of bevel wheels to drive a centrifugal pump. (2) Nor can 
I understand why a centrifugal pump should be put at the 
bottom of a well and submerged in water, where it is impossible 
to get at it in case any repairs are required—which would certainly 
be the case where a footstep is used. In your remarks you state: 
** Thus all the parts liable to wear are easily accessible.” How 
can this be, as you also state, ‘‘acast iron diaphram is fitted into the 
penstock chambersimmediately below the driving gear forexcluding 
the water therefrom?” I take particular exception to centrifugal 
mumps worked by vertical shafts, as it is well-known to all who 
ave given any attention to the subject that pumps so made give 
out a very low percentage of duty for the power applied. Thisis 
amply borne out in practice; and it matters not whether such 
jumps are made under the patented arrangements of Messrs. 
Zaston and Anderson, as erected at her Majesty’s Dockyard, 
Portsmouth, and the Clyde Trust Dock, Glasgow, or in Holland, 
or by Messrs. Gwynne and Co, at Millwall Docks, or by Messrs. 
Simpson and Co. at Hull, or by Messrs. Hicks and Co. at Liver- 
l, or those erected by Messrs. Rennie and Co. at Chatham 
con Parl which were promised to give out wonderful results, 
but which totally failed to realise either the promises or expecta- 
tions of the makers. 

I have many more objections, both to the arrangement and to 
the form of pump, but I do not wish to occupy your valuable 
— unnecessarily. However, I should like to know whether 
the arrangement of pumping machinery, as illustrated in your 
paper, has been adopted to bring centrifugal pumps into con- 
tempt, or has Sir Joseph Bazalgette at last found out that the 
very worst form of centrifugal pump is superior to the very best 
design of plunger or reciprocating pump for raising sewage ? 

Hammersmith, October 29th. JOHN GWYNNE. 


MARINE ENGINE SHAFTS. 

Srr,—I have read with very great interest your article upon 
marine engine shafts in general, and cranks in particular, as now 
made and supplied by our best engineers. In venturing to make 
a few observations on the subject, I doso with the greatest 
deference both to the opinions and practice of the many able men 
who are engaged in designing and making these shafts, and also 
those who use them. I cannot, however, help thinking with you, 
Sir, that there must be something wrong, seeing that so many of 
these shafts come so unexpectedly to grief. The question then is, 
what is wrong and what is the cause of somuch mischief? In my 
humble opinion it is caused not so much by inferior shafts as by 
unequal bearings, which may arise from various causes, such for 
instance as incipient weakness in the bed-plate or revere un- 
equal wear in the bearings caused by a difference in the quality of 
the material, allowing the shaft to spring out of line—and where 
this springing is allowed to exist, be it ever so small, it is only a 
question of time, and a short time too, before its effect will be 
visible by being concentrated in the weakest part of the shaft, 
fatiguing it out, and ending in destruction. As a remedy for this 
I would suggest two bearings only, instead of the usual four, of 
ample strength and surface for the crank shaft. The shaft would 
then be a plain straight bar with two overhanging cranks, the 
after one being coupled to the screw shaft by means of a slotted 
crank, with means for taking up the wear, or a drag link may be 
used. This would greatly facilitate the manufacture of the huge 
shafts, cranks, &c., now required by our large ships, and if it did 
not entirely prevent, it would considerably reduce the number of 
broken shafts. 8.5. 


COALBROOKDALE BRIDGE, 


Sir,—Will you allow the widow of an old subscriber, Abraham 
Darby, late of Ebbw Vale, to explain, in reference to your article 
in THe Enorveer of 24th October, on the Severn Bridge, that 
the iron bridge at Coalbrookdale was designed and constructed 
by my late grandfather, Abraham Darby, who was managing 
partner for the Coalbrookdale Company at that time. I am in 
possession of the gold medal of the Society for Promuting Arts 
and Commerce, instituted in London, 1754. It bears this inscrip- 
tion: ‘To Abraham Darby, 1787, Model of Coalbrookdale Iron 
Bridge, presented,” and, below a wreath, ‘‘N, CLXXI.” 

Abraham Darby died at the age of thirty-nine—and his eldest 
son also—in 1789, during a severe epidemic of typhus. His only 
brother, Samuel Darby, younger than himself, diedin 1796. The 
sons of both were very young children. In consequence of their 
long minority and of the lapse of nearly 100 yearssince the early death 
of its designer and constructor, the history of the construction of 





this first cast iron bridge has been confused with the names of 
neighbouring gentlemen and ironmasters who bought shares in its 
capital. MARTHA FRANCES Daxsy, 
'wberfydd, Bwlch, R. 8. O., Brecknockshire, 

October 28th. 


BOILER EXPLOSIONS, 


Srr,—Having read the article in your paper of September the 
26th ult., ‘On the Management ob Steam Boilers? I ado 
* pedagogue” a strong term to use in reference to the instigator 
of a set of rules which have had a run for many years, in adyo. 
cating those put forward by the new broom for the same company. 

Now, if these rules were good they did not want altering, ‘if 
wrong the consequences must have been great, as this company 
insures as many aliens as any four of the other companies ; and 
when you say, ‘‘asteam user’s care only begins when he has pur- 
chased a boiler,” with this remark I entirely agree ; for, when 
we remember it is only a short time since that two new boilers 

made by an old and respectable firm, insured under the largest 
boilerinsurance company inthe kingdom, in whose hands the whole 
matter was placed to supply the best boilers that could be 
made, both exploded, blowing down the whole mill, killing 
several men, including a son of the principal. Again, I solicited. 
in 1871, the largest plate-maker in the country for a boiler 
insurance company—“‘ who was positive that he should not have 
a fearful explosion,” as he made his own plates, boilers, &c. It 
is only two years since one of his boilers exploded, killing thirteen 
men, injuring thirty others, and blowing down £6000 worth of 
property. 

Before the Iron and Steel Institute it was stated that nineteen 
boilers of the composite make—that is, steel and iron—had all 
been patched. It would no doubt be interesting to boiler pur- 
chasers to know if these boilers were made under the instructions 
of the most perfect boiler inspection company; also the age of the 
boilers, name of maker, &c. 

Sir, I contend that the Lancashire, Cornish, or shell boiler is 
heterogeneous compound of dangerous defects, even the most 
perfect which has n made for me and supplied to my cus- 
tomers. Contemplate a boiler 30ft. er | by 7ft. diameter, working 
at 1001b. pressure, bursting in the shell in the heart of any popu- 
lous district. It takes no less than nine boiler insurance com. 

ies to take care of this monstrosity, with huge sums of capital ; 
ut I am fully aware that the boiler insurance companies are a 
necessity for the present type of boiler; but who thinks of 
insuring an economiser, though they contain as much pressure 
as those five boilers that flew away like a covey of birds, we 
were told the other day by a scientific engineer? And yet the 
economiser is made of that most treacherous metal, cast iron. 
This should be sufficient proof that a boiler can be made as safe 
as an economiser, for it is well known that the water is the most 
destructive, showing that there is no necessity for these large 
diameters. I contend that boilers of the sectional type can be 
made cheaper, more econowical, durable, and portable, and would 
never blow down a mill, killing thirteen people, and injuring 
thirty others, under any circumstances whatever. I also contenc 
that this barbarous type is not beneficial to the public or the 
purchaser of boilers. 

The late Sir William Fairbairn saw that the danger to the 
public was increasing, ard he was working at the sectional type, 
and the largest steel manufacturers in the United Kingdom are 
now selling a sectional boiler. CoNSULTING ENGINEER. 

Ashton-upon-Mersey, October 21st. 


DREDGING PLANT, 


Srr,—In your issue of the 10th October there was a letter from 
Mr. Brown, of Renfrew, on the subject of dredging plant, in 
which reference is made to Mr. Fouracres’ dredger, which I had 
the honour to introduce to the notice of the Institute of 
Mechanical Engineers at Glasgow last August. There can be no 
doubt, as Mr. Brown remarks, that there have been great 
improvements of late years in the construction of dredgers of the 
old ladder and bucket type. One of the most interesting of these 
improvements is, perhaps, that introduced by M. Brisse, who 
had a dredger constructed for the works in the Lake Fucino, in 
Italy, which worked backwards and forwards automatically in 
the arc of a circle as it dredged ; it was pivotted at the stern toa 
barge firmly anchored in the required position. This principle of 
oscillating motion in the dredging bvat itself is a marked improve- 
ment on the ordinary method of parallel-line dredging. I under- 
stand that M. Brisse’s dredger worked at a cost of less than one 
penny a yard—a very moderate rate, even though it does not 
include repairs and depreciation. 

Again, the ladder and bucket dredger Teredo, sent out to 
Bombay by Messrs. J. and G. Rennie in 1876, has achieved some 
remarkable results, executing during the first month it was at 
work as much as 3cubie yards per nominal horse-power per 
hour, whereas the amount executed in the Clyde is, as far as I 
am able to ascertain, only about 1} yards per nominal horse- 
power per hour, the depths being probably about the same in 
each case. 

The principle of vertical ro my en ee totheinclined ladder 
system, is one which is yearly finding more favour. In America, 
as long ago as 1865, a system not altogether dissimilar to that of 
Mr. Fouracres was introduced with apparently some success, and 
it appears that vertical-acting dredgers are daily coming into 
more use in that country. There would seem to be hardly any 
doubt that a system which raises only 3 cubic yards per nominal 
horse-power per hour—the indicated power being ut 15 per 
cent. greater than the nominal—from a depth of about 20ft., 
that is, a system which executes about 200,000 foot-pounds 
per horse-power per hour instead of about 2,000,000 foot- 
pounds, must be capable of at improvement. It is too 
much to assert that the principle of vertical-acting dredgers 
has solved the difficulty. All that can be said at present 
is that, on a small scale, vertical-acting dredgers have, in India, 
competed with most marked success against the old ladder and 
bucket ones. Some four or five dredgers, of the kind described 
by me before the Institution of Mechanical Engineers, and as 
described in your paper of the 12th September last, have been 
made, and are now in use in India, They are executing the work 
of dredging out the deposits in canals at a cost varying from one- 
third to one-sixth of the price at which the old ladder dredgers are 
working in the same country. It would seem reasonable to 
suppose, that if they can do this ona small scale, they would 
succeed on a large scale also, 

As Mr. Brown truly says, it is no easy matter to design a 
dredger which will compete with the improved examples of the 
old ladder type, but I firmly believe that direct acting vertical 
dredgers will, in time, supersede them. These dredgers can be 
constructed with balanced parts, so that the engines have only to 
lift the weight of the excavated material and to overcome the 
friction of the machinery, which being devoid of all complications, 
and acting directly on the excavating scoops, presents, of course, 
much less resistance, due to friction, than the many shafts, bear- 
ings and cog-wheels of the ladder dredgers. 

6, Westminster-chambers 


, Rosr, B, Bucky, 
Victoria-street, 8.W., October 25th, 


THE DISPOSAL OF SEWAGE, 


S1r,—The article on the “‘ Disposal of Sewage,” in your publi- 
cation of the 10th inst., though to some extent correct in what it 
says about “failure and disappointment,” in certain instances, 
seems, to my mind, to leave the subject in a more hopeless way 
than there is occasion for. Granted that the advocates of sewage 
utilisation, though they have something to go upon, have not 
enough, it should be borne in mind that the question of profit 
in the ordinary sense, is not the first consideration in the posal 
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yamine: © th rous evils attendant upon the pollution 

e nume 
of mete atl injury to health, the destruction of fish, and the 
Fe applicability of the water so polluted to trade and other uses-- 
Ne taken into consideration, we shall have something in the way 

f a substantial gain in the purification alone of sewage effluent, 
pol where nothing can be taken into account for the extra pro- 
ductiveness of tos lend to which it has been applied. The whole 

uestion must be looked at from a broader point of view than is 
px by many people—as of national as well as local importance. 
There are persons who never seem to see the necessity of anything 
outside the limits of their own jurisdiction, The inhabitants of 
town A on the banks of a river will be quite indifferent to the 
state of the water in that river as it flows from them to town B 
lower down, Town B is thus put to much inconvenience and 
expense to get water fit, at least, for trade uses, owing to the 
filthy condition of the river as it flows from A; and sends on in 
turn to C a sewage contaminated stream worse than when it came 
from A. If A had gone to the expense of turning out a purified 
effluent, it is obvious that B and C, at least, would have been 
vainers, though at A’s expense, and B and C might fairly be 
willed upon to do as much for those below them; but it is difficult 
to make them see it in that light. This is not an overdrawn 
representation of what is taking place, more or less, in the water- 
sheds of most rivers in this country, and involves undoubtedly a 
large money loss. More united action in the watershed areas of 
our rivers is what is wanted; and though hitherto concerted effort 
has not found much favour, the necessity of the case will, doubt- 
less, slowly but surely, bring it about. In the mean time there 
is reason to hope that, =, there may be less writing and 
lecturing, more real work is being done, and that the rivers of 
this country, in a few years, will not be allowed to be used as 
the receptacles of the trade refuse and filth of the towns. 

C. F, Gower. 

22, Whitehall-place, London, October 15th. 

[If our correspondent will turn once more to what we have 
written, he will see that we have not deprecated the utilisation of 
sewage. We have only pointed out that it has not been utilised 
with pecuniary profit; and Mr. Gower adduces nothing to 
controvert this proposition.—Eb. E.] 





S1r,—I have read an article under the above heading in your 
paper of the 10th October, and I perfectly agree with you that 
the collection of excretal matter by a “‘ pail system” is wrong in 
principle. So long asa set of sewers are necessary for the removal 
of house refuse or slop water, I cannot see why a separate system 
for excreta is necessary. Whoever undertakes to deal with 
sewage in a solid form must count upon having it brought to him 
in a fluid condition and delivered into suitable works at the out- 
fall. ‘There is no difficulty in producing a clear effluent that may 
be allowed admission into our streams, provided the requisite 
amount of tank accommodation be given and that without the 
use of precipitating agents, which only increase the bulk an 
destroy the manurial properties of the sludge to be afterwards 
dealt with. The greatest difficulty arises from want of covered 
buildings, open at the sides, and having their floors constructed 
of good hard materials, set at such an angle as will allow the 
surplus water that will drain away from thes udge, to return again 
tothe tanks. I consider that such tank accommodation andbuilding 
should be erected at the expense of the Corporation, and that the 
sewage should be given to any company or person who will under- 
take to rid the ratepayers of it, provided they get a clear effluent 
in return. I have been treating the sewage deposits of Oswestry 
for the past six months, and have only just commenced using our 
fifth truck load of coal slack. Two men and one boy are found 
sufficient, not only to deal with the sludge from its removal from 
the tanks, drying and riddling it, but also to manufacture a com- 

ound manure equal in value to any guano imported, which is 
done by mixing the dried sludge with ammonia and superphosphate 
of lime. The thecretical value of the dried sludge is 30s. to 35s. per 
ton; we do not dispose of it in this state, believing that a profit is 
more likely to be made by using such sludge as a basis and forti- 
fying it toa higher standard. process is simple, and the 
machinery inexpensive ; the chief cost is in the preliminary treat- 
ment of the slu dge in its wet state and getting it into a condition 
suitable for its admission into the drying machine. Nature per- 
forms two-thirds of the work of drying, one-third at the com- 
mencement, and one-third at the finish of the process, the machine 
doing the intermediate part. The sludge, when thrown out of the 
tanks, remainson the ground for two or three days, it is then moved 
with the spade into a large heap, which consolidates and causes 
it to lose a further percentage of its moisture ; it is then opened 
out, chopped fine with a spade and spread in a thin layer on the 
floor for, say, half a day or a whole day, according to the weather, 
after which it is whee § into the drying machine, and emerges in 
about ten minutes as a somewhat p material containing about 
150 deg. of heat; it is then riddled by hand and wheeled away 
until required for further use. The heat given to the sludge in 
its passage through the machine now plays a very important 

as when thrown in a heap the temperature increases and the 
sludge gradually dries itself down to a perfectly pulverised con- 
dition, when it is ready for sale, being fortified as above stated. 

Oswestry is but a small town, and cannot furnish solid matter 
enough to keep the drying machine in daily use. The entire 
heat used is that from a small fire under the boiler—which is 
18ft. long and 34ft. in diameter—which passes through the drying 
machine on its way to the chimney. The fire is damped at night, 
and the heat got up each morning, which is a wasteful process. 
With roofed accommodation our present staff could deal with 
wet sludge sufficient to produce twenty tons of dried — oe 
week of fifty-four hours at acostof about 3s. 6d. perton. Such a 
statement appears incredible. I should, however, feel obliged 
to any person who will visit the works and remain long enough 
to satisfy himself of its genuineness, The drying machine will 
turn out 6 cwt. to 7 cwt. per hour of sludge, that requires no 
further attention until orders are received for its dis A 
few minvtes suffices for its admixture with the fortifying in- 
gredients, when it is bagged, and realises £6 10s, per ton. 
send you this for your own information, and leave it in your 
hands to publish or otherwise. Joun Howarp Kipp. 





CONTINUOUS BRAKES, 

Sir,—Your interesting article last week has pointed out that 
the lists of ‘‘ failures” upon different lines do not coincide. Ido 
not ig for a moment that cases are recorded which do not 
occur, but there are cases where one “failure” is made the sup- 
ject of no less than four reports. 

In the first place, I will ask your readers to turn to 35 of 
the “Return,” where they will find the following :—‘‘ Midland 
Railway, Westinghouse brake, June 29th, The brake was found 
binding on a carriage between Normanton and Apperley, and the 
driver had to stop to release it. June 29th: e brake was 
found binding on a carriage at Carlisle, owing to the triple valve 
sticking. June 29th : The brake was found binding on a carriage 
after starting from Carlisle, and the driver had to stop to release 
it. June 29th: Do. do. do.” 

On the day in question I was a passenger ag in this carriage. 
It is quite true that the brake was binding from Normanton 
to Apperley, and the train had to stop ; it is correct that on 
arrival at Carlisle it was said to be the fault of the triple valve. 
As soon as we started from Carlisle we were orga’ again, and 
after running only a mile, we had to -— again. e brake was 
then shut off from this carriage, which should have been done at 
first. This appears to me to be only one failure. 

Again, there is a case which has been pointed out to me by the 
Vacuum Brake Company :—“ Page 35, Smith’s vacuum: On 
cae brake di ot act Dag be Pates as hep Phas 
a 8) en speed at Bagsworth, the t! ts Pp 
off hole of sack-head under a Pullman car.” On the return 
journey this same car is reported as having ‘defective gear.” As 





d | upon the so-called velometer.” I am very 





it was not repaired, this car, on the following day, is again $ 
‘* Brake not in use on Pullman car, owing to defective gear,” and 
on the return journey, do. do. do. Thus one stripped thread 
does duty for four reports. 

There are also several instances given where an air pump or 
ejector fails, and it is recorded twice, on the outward and home- 
ward joareey, as if it were two separate cases, Now, to turn to 
the other side of the question. Failures are not all reported. 
Where is the case of a Manchester, Sheffield, and Lincolnshire 
Company’s express—in which I was a passenger—running past a 
station because the hose pipes at the back of the tender became 
disconnected? Where are the three failures which took place 
upon the London and South-Western last March and April? 
Also where is the ‘‘ Mill Hill Failure,” on the Midland? I was 
on the platform and saw the train run by, and it was mentioned 
in THe ENGINEER of March 7th last. 

Can any of your readers give any information about the 
Smith’s automatic brake? A year ago I was invited by the 
Manchester and Sheffield Company to go for a trial trip with a 
new automatic vacuum brake, In the “return” I find no men- 
= car rtant ch taki 1: he Midland 

very im) change is taking place upon the Midlan 
Railway, = one which I have not seen p edie in THE 
Enornger. Smith’s vacuum brake has been condemned, and is 
not in use; in fact it is nearly all removed from the rolling 
stock. For many months past six express trains a day each way, 
between St. Pancras and Liverpool and Manchester, have been 
worked with it ; now they may all be seen running without ae 
continuous brakes, except the midnight sleeping car train in bot 
pe aang which has for the last few weeks had the automatic 
air brake. 

I hope that these changes mon, bot to an early settlement of 
the brake question upon the Midland and other railways. 

Loughborough. J. B. H. Harrison. 





MARINE ENGINE GOVERNORS, 

S1r,—My attention has been drawn to a letter by Mr. E. A. 
Bourry at p. 291 of your issue for 17th October, and I have seen 
the patent Loupe a of 1879—to which he refers. I beg 
to inform Mr. Bourry and your readers that his plan of deriving 
a Laas | action from the thrust of a a shaft by 
means of hydraulic a is anticipated by Mr. Pullar’s 
patent of 3lst May, 1 No. 2181. 

Mr. Bourry pra a a very | and comprehensive claim in his 
specification, this claim including contrivances to be found in 
various earlier patents, some of them in my own patent of 21st 
November, 1854, No. 2461. Epmunp Hunt. 

Glasgow, 27th October. 


Sm,—Your correspondent of the 10th inst., ‘‘ A Marine Engi- 
neer,” says, ‘Mr. Silver appears to be hardly just in his remar! 
that any state- 
ment of simple facts touching mechanical principles should be 
considered injustice. I must think that it would have been but 
fair if your correspondent had accompanied his gentle charge 
with some reason for making it. He further says that the velo- 
meter ‘‘is without question infinitely more sensitive than any 
momentum wheel governor.” Now, I cannot but consider that 
this bare assertion requires a further criticism from me. A shop- 
man is expected sometimes to make verbal statements that may 
effect the sale of his goods; but when one who signs himself an 
engineer makes one that would require the reversion of all known 
mechanical laws to maintain it, it is rather surprising. Does not 
“*A Marine Engineer” know, if not he should, that the governor 
or regulator portion of the so-called velometer is precisely the 
same in — and effect of the momentum wheel governor 
in general use, minus the advantage of the isochronous movement 
of the momentum wheel, the impact of which is the great virtue 
of the instrument for driving hard working throttle valves? The 
continuous regulating powers of both are elementary resistance 
to a spring, the tension of which is or should be adjusted to force 
@ passage oO on oe es the water or air at a 
desired speed; but when there is an additional resistance to over- 
come by way of moving a stubborn valve, the simple vane or paddle 
governor must of necessity slack back until there is an accumula- 
tion of force by an in 8 of the engine to the extent of 
the friction of said valve before the latter will move, whilst in the 
momentum Cpe | the required power is stored up in the 
moving weight of the wheel, and hence no delay or necessary 
increase of the s of an engine is —- for the prompt 
moving of the valve. I make no allowance for slack driving-ropes. 
or any inattention of many incompetent marine engineers, nor 
when for mercenary reasons too light an instrument has been 
— to perform the work. Either of the above particulars are 
liabilities to all governors alike. 

Now, the velometer governor drives a slide valve—so I am 
informed—covering a port, say of an inch superficial area more 
or less, with the steam pressure of the boiler on its back, and this 
velometer governor must of necessity acquire from an increased 
speed of an engine additional power to that of the vane or paddle 
resistance to move the stubborn valve. This may be considered 
“sensitive” by some, though, as compared with the effect of the 
momentum wheel, it is surely backward; but perhaps the 
** sensitive ” part of the performance is to come. e stubborn- 
ness of the valve having been overcome, it performs its whole 
travel, lets upon the piston—of course better late than never—a 
full flow of steam, and drives the latter so sensitively its full 
stroke, that it would knock the cylinder head out were it not 
strong enough to resist the blow; and this action, which would 
too often be the result of such a device, is indeed a “ sensitive ” 
one with a vengeance. And certainly no legitimately contrived 
regulator can be credited with such violent sensitiveness as this, 
as it would but move the valve at all times consistent with the 
dip of the screw propeller, which is the real economical and safe 
performance. 

It is generally expected that it requires a cause to produce an 
effect, and in the working of a properl: governor the 
effect follows arias the cause, and carries out what your 
correspondent, E. A. Bourry—last number of THe EnGiIngER— 
says is‘the true principle of regulation, namely, “the torsional 
effect in the t,” but as ‘‘A Marine Engineer’s” velometer 

ti ip t ording to his statements—all this mechanical 
peculiarity, it seems to me evident that he considers it something 
of the nature of a wheelbarrow, of which it is contended 
that it goes before the cause. But seriously, had ‘A Marine 
Engineer” in choosing a hydraulic system of governor for a com- 
bination with a steam cylinder applied one of a more positive or 
force pump description, even were it the old Pitcher governor, 
he would have done somewhat better, though the latter has in 
several instances been removed for the old four-ball marine 
governor. “A ine Engineer” has made one discovery, 
the truth of which is unquestionable. He says of the Dunlop 
governor that it “is absolutely useless for controlling the 
engines in the event of the shaft breaking, or propeller 
blades being carried away.” This statement, I think, even 
with a shopman’s —, the inventor of the Dunlop 
governor would not dispute, but this feature in it will pos- 
sibly be useful to marine engine builders. The repairing 
of broken machinery is profitable, and in relying upon a device 
of that kind it is possible that now and then a grand “ break 
down” may occur. Although ‘‘ A Marine Engineer ” has endea- 
voured ay greecy Oy indite his letter on the artis est celare artem 
principle I think he fails to cloak his interest in the object of his 
correspondence by venturing ‘‘to think what will be the marine 
governor of the future.” I know but little of the Westinghouse 
governor, and from experience, relative to intelligence in that 
quarter on the subject, I am sadly in want of faith in the proof 
of its merits, because it is said to have been ‘‘ successfully intro- 
duced in the United States.” 

Mr, Editor, if I have made any incorrect statements in my 





reference to the relative working of the machines in question I 
seek correction, but I am not content to accept bare assertions of 
one thing ae infinitely better up to its work than another in 
confliction with well-known mechanical principles. 

The Waverley Hotel, Birmingham. T. SILVER. 


S1z,—Your correspondent “ A. B.,” in your issue of Oct. 3rd, 
throws out a suggestion for governing marine engines, the 
method of which occurred to me recently when ing out a 

tent for a governor depending on load, not speed; but the 

ollowing reasonings prevented my carrying it out as he seems to 
suggest. Sup the thrust bearing to be mounted so as to be 
capable of sliding endwise, for which p the aft part of the 
ropeller shaft would have to be conn to the crank shaft end 
come sort of telescopic or sliding coupling. Opposed to this 
ability of the bearing to slide endwise, put a spring resistance of 
any suitable sort, and further connect the thrust bearing with 
mechanism to actuate the throttle valve or reversing lever, then 
when the thrust came on the screw the supply would vary as this 
thrust. But — the ship to pitch at a considerable angle, 
the resultant thrust due to the weight of the screw and tie 
portion of shaft between it and the telescopic joint, and also the 
weight of the thrust bearing, might be enough to overcome the 
spring resistance and open the valves sufficient to let the engines 
race, as the screw has no work todo, being out of water, except 
such resistance as the air affords, and this is all added to the thrust 
on the bearing. Of course if the ship never pitched above the 
angle of re of the sliding thrust bearing when under the 
above additional forces all would be right, and it might be pos- 
sible to so adjust this action that it would never be detrimental, 
by lightening the sliding parts so much that their pressure on the 
at bearing at the greatest angle would be but a small per- 
centage of the thrust on the screw in ordinary working. Your 
correspondent ‘“‘ E. A. Bourry,” in last issue, prefers the torsional 
resistance in the shaft to the thrust. I cannot see why, considering 
one is an exact measure of the other, neglecting the friction of 
the pany > My recent patent depends on this, and answers 
very well, being instantaneous in its effect on automatic variable 
expansion gear. eA 

14, Grafton-street, Oxford-road, Manchester, Oct. 19th. 





HOUSE DRAINS IN NORTH LONDON. 


Srr,—Our attention having been called to the letter signed 
“* Victim ” in your journal of the 24th inst., we much regret that 
any haser or tenant of houses belonging to this company 
should have had - ee so much cause of complaint without 
communicating with us, when the matter would have received the 
best consideration of the directors. We can scarcely believe that 
your correspondent means seriously to impute to us wilful neglect 
or misrepresentation, or that because the oe a -pipes of one out of 
the large number of houses in which the company is interested 
have been imperfectly laid by a careless workman, therefore all or 
any of our other houses have imperfect drainage! For the 
satisfaction, however, of your readers, we may state that although 
we are in frequent communication with all our tenants, as well as 
with those purchasers who are paying for their houses by 
periodical instalments, this is the only instance with one excep- 
tion in which we have had complaints of imperfection in this 
respect. In the case referred to the directors at once had it 
remedied, 

We do not know to what house your correspondent refers, but 
it cannot be to any one of those advertised at the Great Northern 
stations, for, although we state in the advertisement, as he quotes, 
‘The drainage has been carefully attended to,” it is added, ‘‘no 
drain-pipes going under any of the houses,” whereas in his case 
the pipes appear to go under a basement cellar. The houses 
referred to in the advertisement are open to the inspection of all 
who are sufficiently interested in the matter, as are also those on 
our other estates, iculars of which we shall be pleased to send 
to any of your ers, 

We may add that we are always happy to give to purchasers a 
tracing of the plan and description of the drainage of the houses, 
and that we can have no hesitation in giving also a certificate 
signed by our architect or clerk of works that the pipes have been 
laid in accordance therewith. In conclusion, we repeat our regret 
that your correspondent did not make known to us the imperfec- 
tion of which he complains, so that we might have had an oppor- 
tunity of inquiring into the matter. 

T. D. THomson, Managing Director of the 
Imperial Property Investment Company, Limited. 
57, Moorgate-street, E.C., October 28th. 





SCREW PROPULSION, 


Sir,—Will you allow me to assure those among your readers 
who have any doubt as to whether the rule and the corrections I 
apply in determining the diameter, pitch, and surface area of 
screw propellers are based on practice, that I have deduced both 
rule and corrections from the results of numerous experiments 
conducted under my own immediate supervision, and that I have 
carefully compared those results with the official records which 
have from time to time been published of other steam trials? 
The expression ‘‘ passing water,” as applied by me to the screw 
propeller, does not appear to have been correctly interpreted by 
some of your readers, if I may be allowed to form an opinion on 
the subject from the letters you have —— and those I have 
been favoured with since my former letters on screw propulsion 
appeared in your columns. To make myself understood I have 
prepared the following diagram, and, with your permission, will 
now proceed to explain its meaning. 

The parallelogram a c 6 d represents the cylinder formed in the 
water by the screw propeller 7, of which the blade a g, having a 
constant pitch of 17ft.= ac, should, in one revolution, advance 
along the helix or — a, a, a*, a3, when its centre line, ag, 
should rést on the line, cg *d, did no slip exist. In practice, 
however, we find that a slip =3ft. per revolution obtains; and, 
assuming that the length of the blade and its surface area are so 
accurate y. proportioned as to render lateral slip impossible, it 
follows that, to bring the centre of the boss g to its position at g?, 
the blade cg has to continue its course, after completing one 
entire revolution, until it has reached a position on the line c! d', 
where the centre of the boss is at a position in the water 93, when 
the periphery is at at. That is to say, that to overcome a slip of 
3ft. in 17ft., the bladega has been obliged to travel from its 
starting point at a to a‘, ora distance of something over 20ft. 
But, when the bladeag has separated the particles of water 
resting on the line c' d!, it mon reality, only reached a position on 
the line cd. Hence we must bring the blade back from c! d' to ¢ d, 
with g° resting on g?; but in so doing we have also to bring back 
the column of water contained in the parallelogram cc! 4d! until 
cid! rests oncd. By so doing we force out of the cylinder acid 
an equal column w'ayy', 3ft. long, and 9ft. 3in. in diameter, 
whose weight equals the slip of the screw. Distributing this 
weight of water so as to enlarge the diameter of the cylinder 
acbd, we find that it gives us a cylinder w yz, 10ft. in diameter, 
or the diameter the screw propeller should be made to assume to 
secure the utmost efficiency possible. This shows that where 
longitudinal slip exists the velocity imparted to the water = the 
slip. The screw in the diagram would pass water at the rate of 
3ft. per revolution, — through water at the same time at the 
rate of something over 20ft. per revolution. Consequently, the 
column of water in motion must extend in advance of this screw 
at the least 3ft., and must produce the same result as obtains 
when steaming against running water. It must retard the speed 
of the vessel, y 

Lateral slip is due to the periphery, or at times to the whole 
blade, ages too narrow. Atsuch times the blade when working 
at great velocity leaves a vacuum behind it, as shown by the 





elogram described at the back of the blade at its position 
a' in the diagram, The diagonal here serves to measure the 
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lateral slip, as when prolonged it forms the new helix described 
by the periphery of the blade in the water. I cannot discover any 
lateral slip during the lower half convolution of the blade. It 
appears solely to obtain throughout the upper half convolution, 


| other a narrow periphery. 


The ‘‘curve of sines,” or ‘ compa- 


nion to the cycloid,” as this curve is also termed, determines the 
sectional form given to the blades in both blades, in which all the 
curves are cycloidal. The method I adopt to thicken the blades 





























while the blade is passing through the quadrant of least pressure 
or resistance. 

I take this opportunity of handing you the drawings of two 
forms of cycloidal propellers. The one has a broad and the 











is also shown, and is contrasted with the existing method of 
placing all the thickening matter at the back of the blade. __ 
Rost. H. Armit, Lieut. R.N. 
13, Clifford’s Inn, London, October. 





VERNON’S ANEMOSCOPE. 
S1r,—We noticed in your paper of last week an account of an 
electric vane or “‘ anemoscope,” the invention ot Mr. Vernon, 
C.E., of Wellington, Somersetshire. On looking at the diagrams 





PLAN OF TRANSMITTER A. 














we were struck by their similarity to an ‘“‘anemophore” we 
designed and constructed in May, 1876, for the Earl Poulett, 
and erected at his seat, Hinton St. George, near Crewkerne, 
Somersetshire. 





We enclose you tracings of the original drawing, in which you 
will see the remarkable resemblance between the apparatuses, even 
to the form of the stand of the dial, which is now in the earl’s 
private room. It is singular that the two designs should be so 
nearly alile. 


Mr. Vernon, however, must not claim originality 
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| of idea, and as the distance from Wellington to Crewkerne .s not 
| great, if he would take the trouble to go to Hinton he could see 
| our anemophore at work as originally fixed. ADAMS AND Son. 

| Marlborough Works, 41, Marshall-street, W., Oct. 15th. 





MAIN CENTRES OF MARINE ENGINES. 

Srr,—As an old subscriber I beg the insertion in your next 
issue of copies of the present, and, I shall hope, the future, main 
centre bearings of all powerful engines. Fig. 1 is the now 
common arrangement of marine engine makers, for the simple 


object of giving facility for overhauling, or removal of the bottom 
brass by placing the engines in position, even off the ms brasses, 
easing the weight of the shaft off the bottom brasses by hydraulic 
jack or other power, turning the bottom brass round to the top 
of the shaft for examination, &c., and this style of bearing, after 











being several times hot, has the exaggerated appearance of 
Fig. 1a. The distance here shown between the brass and the 
podleatal is caused by not allowing for the difference of ex. 
pansion and contraction at the same and different degrees of 
temperature of the three metals in contact. Before describing 
Fig. 2, I will first give the system of management of bearings— 
Fig. 1—and_ bearings without the clearance shown in aa! Fig, 2 
by almost all sea-going engineers, and which fact all consulting 
engineers should be aware of. We will then take, for convenience 
a crank shaft bearing with any engineer on duty, who finds the 
hearing can no longer be kept cold without water ; the hose is 
then applied. The chief engineer fancies with the water the bear. 
ing is getting hotter; this is no fancy, for such is the case. The 
water is contracting the brass against the expanded shaft, and 
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the shaft is trying to free itself from the tightness of the 
brasses caused by the contraction through the application 
of cold water; the engines are then slowed down, except- 
ing the great Atlantic steamers, whose engineers are no 
strangers to the hose, the pedestal bolts are slackened, then after 
a few hours full speed is resumed. In port this brass is taken 
out, the sides cut away to give the usual clearance between the 
shaft and the sides of the bearing. Placed in position again, 
the space 14 is filled up with liners, the engines are again 














Fic.2 


in motion, commencing again to heat, and in a short time require 
new brasses, the old Ge broken through in the bottom. The 
bearing, Fig. 2, is designed to obviate all this; a a! Fig. 2 is 
tin. clearance between each side of the brass and the pedestal, to 
allow for the difference of expansion and contraction at different 
degrees of temperature; cc! Fig. 2 are swings in the brass, the 
cap being supported by the swings; 5b! Fig. 2 keeps the brass in 
position, and allows it to expand from the centre line; d d' Fig. 2 
are liners about the same thickness as what is allowed for the 
usual clearance. 

Space not permitting of further details, I briefly state what I 
particularly claim for the bearing, Fig. 2, is that the engineers 
a! do in the shop what the engines do for themselves at sea. 

Tranmere, Birkenhead, J 

October 16th. 


PAPERS AND DISCUSSIONS AT TECHNICAL MEETINGS. 


Sir,—While agreeing in the main with all you urgein THE 
ENGINEER, p. 293, October 17th, 1879, I cannot help thinking we 
might go much further and fare no worse in the nineteenth 
century, provided the will can be found. 

What I mean is this—suppose A reads a paper ona given 
subject, B gives his view of the matter, and C and D reply to one 
or both. Now if it bean understood thing that the meeting intends 
coming to some definite conclusion on the subject under discus- 
sion, A, B, C, and D ought, it seems to me, to be at least 
informed, that unless the meeting is furnished with sufficient 
evidence to form an opinion as to where the truth lies, theiressays 
cannot be enrolled in the archives of the society, or be considered 
anything but the expression of an individual’s opinion, which the 
a can form no opinion about with reference to the whole, 
or decide whose premises and arguments are of such a nature that 
a must necessarily be sound so far as they go. 

he result I apprehend, would be more care in preparation, 
and the disappearance of much of the ill-digested matter you com- 
plain about, as well as a terseness in A, b, C, and D’s effusions, 
which would surprise more than the shorthand writers—while the 
general community would be so far benefitted as to have gained 
a readable verdict, and opinions as riders, which had passed 
through the criticism of an authoritative assembly professing to 
know what they were. discussing, as evidenced by a reference in 
— tothe merits of the papers, and also to the meeting’s decision 
thereon. 

There seems little doubt in most people’s minds now-a-days 
“that what is worth doing at all ought to be worth doing 
properly ;” yet how this should be cnartad out into practice seems 
to be as far from most people’s ideas as ever it was. T. B. 

Edinburgh, October 20th. 
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LOCOMOTIVE ENGINES, 1886, 1840 


(For description see page 323. 
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PASSENGER ENGINE, STOCKTON AND DARLINGTON RAILWAY, 





COAL ENGINE, STOCKTON AND DARLINGTON RAILWAY 
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PASSENGER ENGINE, CAMDEN AND AMBOY RAILWAY, 
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THE SEVERN BRIDGE. 
No. IL 

ALTHOUGH, as stated in our last impression, parliamentary 
sanction was obtained for the construction of the Severn 
Bridge and railway in 1872, the works were not really com- 
menced until June, 1875, various difficulties in the settlement 
of claims and conflicting interests, having occupied that rather 
long interval. The whole of the necessary capital, £300,000, 
was subscribed by the end of March of that year, the Midland 
Railway Company and the Gloucester and Birmingham Rail- 
way Company having subscribed £150,000 in equal amounts, 
and the Severn and Wye Railway Company contributed 
£25,000, the remainder being subscribed by private capitalists. 
In 1877 the capital was increased to £400,000. 

The total length of the bridge is 4162ft., the river being 
3558ft. This, commencing on the Lydney shore, is made up 
of thirty-five spans. The first thirteen are arches of heavy 
hammer-dressed Forest stone, with chiselled margins. They 
are semicircular arches, with the exception of the arch which 
erosses the South Wales line, which is elliptical and 52ft. 
in span. The foundations here are in what appears to be 
river deposit, and they are built on a concrete bed. The iron 
spans are all bowstring girders, and their lengths and depths 
are as follows ;— 


Depth of 
Spans. girders, 
ft. in. ft. in. 
First span adjoining masonry arches 134 0 .. 16 0 
Two main spans over channel .. .. 327 0 .. 39 0 
Five spans os oe co cc co os of ER © .. eS 
Thirteen spans oe oe os, 00 enh i Tene: Oh. og J 
Swing bridge halfover canalandhalfovershore 197 0 .. 19 4 


These spans are from centre to centre of piers. The headway 
under the principal spans is 7Oft. at high water, this height 
gradually lessening to 50ft. at the swing bridge, the whole bridge 
being on an average gradient of 1 in 140. The piers are all 
cylindrical, and of cast iron, made up in lengths of 4ft., and 
from 1jin. to l}in. thick, bolted together by inside flanges, 
all the joints being faced in a lathe which tooled both ends at 


once. The piers supporting the two large spans consist of four 
cylinders each, 10ft. below low water and 7ft. above. Those 
under the thirteen 171ft. spans are 9ft. below low water and 
7it. above, and the others are 6ft. in diameter. The velocity 
of the current, reaching ten knots per hour, and the rapid 
rise of the tide at the site of the bridge, made the work of 
erecting the necessary staging for sinking the piers and after- 
wards for putting the girders together, which was done in 
place, one of very great difficulty, and requiring the skill and 
perseverance of men well trained to work under such circum- 
stances. The bottom of the river over the greater part of its 
width consists of a bed about 28{t. in thickness of a tenacious 
sand intermixed with clay. This material offered great resist- 
ance to the descent of the piles for the staging. It was at 
first attempted to drive these in the ordinary way, but it was 
soon found necessary to have recourse to the use of water under 
pressure led down the sides to the bottom of the piles by small 
iron pipes. The water was forced down under considerable pres- 
sure by a small steam pump, and by this means the sand was 
removed from the bottom of the pile and forced upfthe sides 
with the escaping water. This system of sinking piles is now 
very often used, and is accredited to Mr. Brunlees. The 
greatest difficulty was experienced in sinking the piles of the 
staging for the main span piers. Strong scaffolling was at 
first erected for the sinking of the cylinders, but it was found 
not to be strong enough to resist the great current during the 
spring tides, and on one occasion the whole of the scaffolding 
for one of the piers was swept away, and the partly sunk 
cylinders capsized, The scaffolding afterwards used in deep 
water was of a very substantial character. Each stage had a 
base of about 150ft., and consisted of three rows of piles, 
each 15in. square, with cut-water facings, the whole securely 
braced from top to bottom. The oth Gon high water to 
the rock varied from 40ft. to 70ft., and at spring tide the 
water rose 30ft. in a little over two hours. 

The stage first erected was of much shorter base and the cut- 
water piles were not fully protected. The sandy bed was so 
scoured away by the current that these piles lost their hold, 
and hence the mishap and the necessity for such immense 
staging as that referred to. Three sets of this staging were 
erected for the main piers, and 60,000 cubic feet of timber 
used in their construction. Having these stages erected to 
about 4ft. above low water, the cylinders were then sunk to 
the rock below the bed of sand. Two lengths of cylinder, 
making Sft., were bolted together, and four iron links fastened 
to the bottom, and to these links were attached long screws, 
worked by nuts bearing on a plate on the staging. The 
lengths were lowered a certain distance by means of the 
screws, and then another length was added in the following 
manner :—One of the links being detached from its screw, the 
screw was run up to its full height through the plate, and 
another link of the same length as the length of cylinder in- 
serted ; this process was repeated until the four links were 
added, and then another length of cylinder was bolted on. As 
soon as the lower end of the cylinder was fairly in the upper 
part of the sand, and the water pumped out, excavation from 
the inside commenced and the cylinder sunk by weighting 
until it reached the rock. Each cylinder was then lined with 
felt and filled with concrete, the felt being employed as a 
compressible medium between iron and concrete to allow for 
the difference between the expansion and contraction of iron 
and concrete, It will occur to most readers that the difference 
between the expansion of cast iron and of materials such as 
cement, glass, granite, sandstone, and others, constituting 
most concrete, is not very great between the limits of tempera- 
ture likely to be met with on the Severn. Between 32 deg. 
Fah. and 212deg. the average coefficient of expansion of cast 
iron is 00000616 for Idez., while that of Portland and 
Roman cement, slate, granite, stock bricks, and sandstone 
may be taken as 0°0000053. The greater range of expansion 
and contraction of iron for equal increments and decrement of 
temperature will thus only tend to injure the cylinders during 
contraction, and that only under decrease of temperature which 
does not take placeslowly. The iron being but a thin skin on 
the enclosed body of concrete, it rapidly gives up its heat under 
change of temperature, and though probably most of the heat 
of the concrete passes out from the sides of the cylinder, this 
only takes place when the iron is at a lower temperature; the 
cast iron would therefore be liable to severe tensile strains at 
low temperatures were it not for the lining of felt. The 
difference in the specific heat of iron and concrete is moreover 
favourable to more rapid changes of dimensions in the iron, 








In sinking the large piers the excavation by pumping 
machinery from the interior did not effect the descent 
of the cylinders, and compressed air had to be employed in 
order to keep the water out and permit men to excavate very 
close round the circumference of the cylinder. The air appa- 
ratus consisted of a strong wrought iron air-tight chamber, 
in the form of a bell, which was fastened at the top of the 
cylinders a few feet above the high-water level. Compressed 
air was forced into the bell by means of a steam and air 
pump until the water was thrust out of the cylinders 
so as to enable the sinkers to work at the bottom. 
The pressure required varied with the depth of the 
foundation from 5 lb. to about 40 Ib. per square inch. 
Access to the bell and cylinders for men and materials 
was obtained through double door air-locks, much the same as 
those used on the Tay Bridge. The cylinders were weighted 
with about 150 tons of rails in order to overcome the addi- 
tional buoyancy caused by the compressed air, and to force 
them down as the sand, gravel, and rock beneath them were 
excavated. The cylinders were carried down about 4ft. into 
the rock. During the progress of this ‘part of the work one 
of the sinkers fell from the bell on to the rock foundation 
beneath—a depth of above 70ft. His arm was broken in 
the fall, but otherwise he was only slightly hurt, and was 
soon at work again. 

When the staging and piers reached the girder height, and 
intermediate supporting stagings had been erected—one in the 
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case of the small spans and three for the main spans—the 
spaces between them were crossed by longitudinal timbers in 
most cases made into trussed beams of a simple form. Upon 
the platform thus made the erection of the girders proceed ed, 
this method of erection being chosen because of the impossi- 
bility in such a tide and current of adopting the simpler 
method of erecting by building them on shore, floating them 
out and lifting them into their place complete. The swing- 
bridge over the Gloucester and Berkeley Canal is of the neces- 
sary width for a double line, all the rest of the bridge being 
only single line width. It is 196ft. long, and weighs about 
400 tons. It has a central swing, the part crossing the canal 
being balanced by that swinging over the foreshore of the 
river. The bridge swings upon a strong circular tower of heavy 
masonry, and aes closed its shore end rests upon a masonry 
pier. It turns upon a ring of conical rollers or ‘live ring,” 
and the motive power is — by a steam engine within 
an engine-house on top of the girders. The engine, as well 
as the machinery for turning the bridge, is so arranged that 
there shall always be a reserve boiler, engine, and machinery to 
provide for repairs or any sudden breakdown. Friction gear 
transmits the power from the engine to the machinery for 
turning or locking, and this is so arranged that the turning 
and locking cannot be in gear at the same time. The locking 


is effected by largeiron wedges | 


x W W working in guides 
under the bridge platform A, 
as indicated in the annexed 
diagram. These are driven 
right and left by the rod 8, 
and the toggle joint connect- 
ing rods T. These are fitted 
at both ends of the bridge, 
lifting the bridge and causing 
it to take a solid bearing on 
the piers. Moving simul- 
taneously with the wedges 
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of S, pointed at the end X, 
which, as it advances, enters 
a socket in the pier and so 
trims the rails to their proper 
position. it 
engine-house, with a warning-bell, shows the driver the position 
of the wedge. Theindicatorisalso used asameans of severing the 
telegraphic connection, so that the bridgeman cannot signal a 
train to cross the bridge unless the bridge is closed and locked. 

The railway, with that part of it which crosses the bridge, 
is nearly five miles in length, the greater of it being 
single line, though land is enclosed for a double line, and the 
8 bridge made, as already said, double, because it would 
nove heen a costly matter to change its dimensions when once 
constructed. The floor of the whole bridge is of plate iron, 
the rail sleepers being longitudinal and held in place by 
frequent short lengths of angle iron rivets to the floor. The 
latter is carried on transverse girders, which are rivetted to 











SITE OF SEVERN BRIDGE AND RAILWAY. 


. . . | 
is an iron bar, a continuation | 


An indicator in the | 





| the vertical members of the bowstring girders extended down. 
| wards below the string for that purpose. Strong angle, iron or 
| steel, guard rails run the whole length of the inside of the 
rails. Altogether about 7000 tons of iron have been used in 
| the bridge. On land there is only one piece of very heavy 
| work, namely, a tunnel, and rather heavy cutting adjoining it 
| between the bridge and L a. The tunnel, made for a 
| double line, is 1618ft. in length, brick-lined, and is in a 
| material peculiarly heavy to work. It has the appearance of 
| a very fine, loamy, red, uncompacted sandstone, intermixed 

in all directions with a very tenacious blue earth resembling 
| clay, but somewhat gritty, Its general character is sugges. 
| tive of its having been formed from denuded red and blue 

penant sandstone, but never under sufficient pressure to con- 

vert it into a rock. It is very tough, and, as may be supposed, 

was very difficult to work, for though too strong for pick and 
| shovel, it was with difficulty removed with dynamite or gun- 
| powder. There are three stations on the line. That at 
Lydney is placed at the point where the railway bends to form 
a junction with the Severn and Wye line. he Severn and 
Wye station adjoining the Great Western station is abolished, 
| and the new station is called the ‘‘Severn Junction Station.” 

The station on the Lydney side of the bridge it was intended 

to call Purton station, but it was thought this might prove 
| misleading, and it has been named the ‘‘Severn Bridge 

Station.” The station on the Sharpness side is called the 
| ‘*Sharpness Docks Station,” and adjoining it is a goods yard, 
The stations were built and 
titted up by Mr. Griffith Grif. 
fiths. 

The contract for the construc- 
tion of the bridge was let to the 
Hamilton Windsor Iron Works 
Company, Limited, Liverpool, 
at £190,000, and for the rail. 
way approaches to Messrs, 
Vickers and Cooke, of London, 
at £90,000; and on the 3rd 
June, 1875, Mr. Lucy, accom- 
panied by his co-directors, laid 
the first stone. The bridge, 
which has cost £200,000, was 
inspected by Colonel Rich, 
/ R.E., on the 3rd and 4th of 
October, 1879, and was sub- 
|} jected to severe tests. A train 
of eight goods locomotives was 
formed and first allowed to 
stand on each girder and then 
run over at varying speeds. All 
the girders of the spans were 
tested at least twice, the de- 
flections were Ijin. in the 
327ft. spans and about jin. in 
the smaller spans. 

The engineers for the under- 
taking were Mr. George 
William Keeling, Lydney, and 
Mr. G. W. Owen, Westminster. 
Mr. Keeling’s connection with 
the work may almost be said 
todate back to 1859, when 
he was engaged in making a 
survey of the river for Mr, 
Clegram. From that time 
he paid much attention to the 
question of crossing the river, 
and from his investigations 
concluded that the best and 
most economical site for a 
bridge was near Purton Pas- 
sage, where, owing to the configuration of the river, the 
channel never varied, and good foundation could be obtained 
at a reasonable depth. oreover, the site was above the 
entrance of the Gloucester ship canal, and would therefore 
only affect the navigation of smaller craft. In 1870 he 
induced Mr. G. Wells Owen to join him, and together they 
deposited plans for a scheme crossing the river at this point. 
The consulting engineer was Mr. Thos. E. Harrison, late 
president Institution Civil Engineers. 

Mr. G. Earle had the actual practical conduct of the whole of 
the work connected with the erection of the bridge, under the 
direction of the manager for the contractors, Mr. 8S. Sharrock. 
The original contractors for the railway approaches and the 
masonry portion of the bridge, Messrs. Vickers and Cooke, of 
London, resigned the work some time ago, and it was taken 
and completed by Mr. Griffith Griffiths, of Lydney. In the 
erection of the bridge the electric light was employed. The 
machines and apparatus were supplied by the Pyramid 
Electric Light Company. Without the aid of the electric 
light the work would have occupied probably six more months 
for the difficulties of the heavy staging work were such that 
| they could only be carried on at low-water, and with a good 
| light. 
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TrcHNICAL Epucation.—A class in connection with the City 
and Guilds of London Institute for the Advancement of Technical 
Education, for the study of blowpipe analysis and assaying, will 
be commenced on Wednesday next at the Birkbeck Institution, by 
Mr. G. Chaloner, F'.C.5. 


Kina’s Cottecr Enarineertne Socrery.—On Friday, Oct. 17th, 
Mr. G. Midgley Taylor read a paper ‘On Water Analysis ;” 
| Mr. J. H. Thomson, F.C.S., in the chair. Mr. Taylor divided 
| his paper into two distinct portions. In the first he dealt with 
the analysis of inorganic compounds present in water, on which 
no contention existe ge the chemists, stating that an analysis 
was complete enough on this head when it gave :—(1) Total solid 
residue. (2) Chlorine. (3) Hardness. (4) Poisonous and other 
metals. The writer devoted a short time to each of these sub- 
jects. The next part of Mr. Taylor's paper dealt solely with the 
organic part of analysis, on which a great amount of contention 
existed, as each well-known chemist had a method of his own. 
Three of the best known methods were described—those of Drs. 
Frankland, Letheby, and Wanklyn—each of which was described, 
but the latter being recommended as being the only one prac- 
ticable by an amateur. Nghe» ed patent moist combustion pro- 
cess was then described, which brought the paper to a close. 
Mr. Taylor then thanked Mr. Thomson for so kindly taking the 
chair, and Mr, Thomson thanking Mr. Taylor, in the name of 
the Society, for his paper. On Friday, October 24th, an ordinary 
meeting was held, when a discussion “On Fans and other Blow- 
ing Machines” took place. The fy age opened the discussion 
by describing the modern forms of fans, fiving the proper sizes ; 
healsogaveafew formule for practical app Measrs. Taylor, 
Bradley, Milles, Robertson, and Perkins shared in the discussion. 
Mr. Bradley produced the drawing of a fan which was exhibited 
at the Paris Exhibition last year, and, at the same time, gave a 
| full description of the machine. The meeting adjourned at 
4.40 p.m, 
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RAILWAY MATTERS. 


Tue Government of New South Wales are about to proceed 
with the extension of the railway from Junee to Narandera, a 
distance of sixty miles. 

Tue loan estimate of £1,700,000, in prosecution of the three 
trunk lines of railway in Queensland, had, at departure of last 
mail, been carried by 27 to 11. 

Tue mileage of new railroad built in the United States during 
the first nine months of the current year is given in the Railroad 
Gazette a8 2214 miles, as compared with 1267 miles for the corre- 
sponding period of 1878, 1396 in 1877, and 1677 in 1876. 

THE last verification of the axes of the Gothard Tunnel between 
Airolo and Géschenen have been made, and it is now confidently 
expected that the Workmen from the two extremities of the 
tunnel will shake hands midway in the mountain before New 
Year’s-day. 

A novet use of the old iron rails superseded by steel rails has 
been made by the engineer of the San Paulo Railway in Brazil, 
who has been making them into telegraph posts, and thus over- 
coming the trouble and annoyance occasioned in all tropical 
countries through the destruction of the wooden posts by ants. 
These rails, when originally laid down, cost £11 per ton, and the 
steel rails which have displaced them have cost only £4 10s. 

An important meeting of landowners has been held at Lewes 
to consider a project for utilising the partly constructed Ouse 
Valley Railway, lying between Sheffield Bridge and Hellingly. 
The district indicated is without railway accommodation, and 
the importance of the proposal attracted a large number of land. 
owners to the meeting. Lord Chichester occupied the chair, and 
a resolution in favour of the project was proposed and p ; 


For upwards of ayear past the Mersey Docksand Harbour Board 
have h tra for the construction of an elevated railway along 
the line of docks, but have taken few steps to carry out the pro- 
ject. At the meeting of the board on the 23rd inst. the subject 
was brought up, and several speakers urged the necessity of 
entering briskly into the work. It was agreed to authorise the 
Works Committee to obtain tenders for the work, and to proceed 
with some initiatory steps. 

Ir is stated that the tender of Messrs. Robison Brothers and 
Co., Melbourne, has been accepted for eight tank locomotives for 
suburban passenger traffic on the Victorian Government railways. 
The engines are to be four wheels, coupled, 5ft. 2in. diameter, 
with a four-wheeled bogie in front; the cylinders are 15in. dia- 
meter, 22in. stroke; the boiler is 3ft. 9in. diameter, 10ft. Gin. 
long, and contains 140 tubes 1gin. diameter inside ; the tanks are 
carried on the foot-plate and between the frames, and contain 
about 650 gallons of water. The total contract price for the eight 
engines is £22,500. 

In his report on the explosion of the boiler of the engine of a 
goods train when running between Headingley and Horsforth, on 
the North-Eastern Railway, on the 16th of August, Major- 
General Hutchinson says :—‘‘This explosion was, in my opinion, 
caused by the state of the central bottom pistes, and that of the 
bottom plate next the fire-box, where the thickness of metal had 
had been reduced in places from yin. to }in.—and even in one 
place to }in.—in thickness, The engine began to work in 1848, 
and most of the plates of the exploded boiler were the original 
plates, which had run a mileage of nearly 700,000 miles.” 


Tue works on the Sydney tramway are now practically com- 
pleted, and the Australian Engineering and Building News says the 
arrival of the engines and cars from America is being anxiously 
looked for. The American cars are on bogies, and are said to be 
able to accommodate upwards of ninety passengers. ‘T'wo cars are 
also being built by Messrs. Hudson Brothers, Sydney, but these 
ure of the ordinary description constructed to hold forty pas- 
sengers. Strong opposition exists in Sydney against the intro- 
duction of a general system of tramways throughout the city and 
suburbs. Why do our railway carriage builders allow America 
to supply not only the colonies, but our own tramway companies 
with these cars? Many of the American cars are exceedingly 
ee rattle-traps after a few months’ wear, so perhaps they are 
cheaper. 


Tue elevations attained by the Spanish railways are somewhat 
remarkable. The northern line is at the sea-level at San Sebastian 
but attains a height of 614 metres, between Zumairaga and 
Alsasua ; after descending from this, an elevation of 934 metres 
is reached, between Briviesca and Burgos; and after a long 
transit, 1359°88 metres (4476ft.) is touched by the paiwey while 
traversing the Guadairama about thirty miles from Madrid. The 
line from Santander to Alar del Rey reaches an elevation of 984 
metres in ap. the Cantabrican chain near Reinosa, and in the 
distance of 33 kilometres between Barcena and Reinesa, mounts 
560 metres. The southern line from Madrid to Cordova does not 
reach such great elevations as the North Spanish lines; neverthe- 
less, in passing the Sierra Moreno, it attains the considerable 
altitude of 798 metres, or 2630 English feet above the sea-level. 


At the opening of the German Parliament on Tuesday the 
apa said that during the impending session the co-operation 
of the members would be conspicuously claimed in the matter of 
railways. Penetrated by the conviction that the resolute achieve- 
ment of a State railway system was the only way in which the 
national lines could be made to serve the public welfare, demanded 
with increasing emphasis by the interests of the country, the Govern- 
ment had, he said, concluded several agreements having for their 
object the transfer to the State of important railways. By means 
of such steps the Government was enabled to propose the con- 
struction of new lines by or with the assistance of the State, in- 
tended to open up new and important districts, and connect them 
with the national network of railroads. The improvement of 
water communication also formed, he said, a subject of thoughtful 
care to the Government. 


THE Board of Trade attribute the accident which occurred on 
the Ist ult., between Soham and Ely stations, on the Ely and 
Newmarket Railway, worked by the Great Eastern Railway 
Company, to insufficient strength in the be frame plates, 
which were of cast iron, and only jin. in thickness, The acci- 
dent occurred 14 miles from Ely junction, at a spot where the 
line is perfectly straight and levei, and in a slight cutting 3ft. to 
4ft. deep. The permanent way is of a heavy description, the 
rails being of steel, double headed, weighing 80 lb. to the yard, 
in 24ft. lengths, fished at the — fixed by outside oak keys in 
cast iron chairs, weighing 36 1b. each. Beazley, the driver, in 
his evidence, said :—‘‘ On the first trip in the morning I had felt 
the road rough in two or three places between Barraway and 
Ely, one or two of them in the straight piece of the road where 
the accident afterwards occurred. mentioned this to Mr. 
Smith, who was on the — with me, and on my return I saw 
men at work, and on running it over again from Newmarket it 
felt a good deal better, and I did not feel anything on going back 
to Newmarket at 1.43. I then started from Newmarket at 4.10 
eight minutes late, waiting for the Bury train, Nothing occurred 
requiring notice till after 1 had passed a gang of men working on 
the road, and at about eighty yards from where the engine now 
lies I felt it begin to roll, and after running about thirty yards, 
still on the rails, the leading end dropped, I think, between the 
rails, as I felt nothing like a mount, and then, after running 
about thirty yards, it began to turn over on its left side, and as 
it turned the bogie left it. I don’t remember hearing any loud 
crack from the bogie plate breaking, but I felt a crack under- 
neath before the engine turned over.” The gauge is reported as 
tight and the roadway soil soft, and if the evidence of the perma- 
nent-way = is taken with that of the driver, it would seem 
that the reak in the bogie was an effect and not a cause, and 
nr the accident was due rather to something wrong on the 

oad, 





NOTES AND MEMORANDA. 


A GERMAN journal says that a varnish composed of 120 parts 
mercury, 10 parts tin, 20 parts green vitriol, 120 parts water, and 
15 parts hydrochloric acid of 1°2 sp. gr. furnishes a good coating 
for iron that is exposed to the weather. 

THE return for the week ening October 4th, of the number of 

yersons killed and run over in the city of London and metropo- 
itan area, shows that the streets of London are very dangerous 
places compared with a railway carriage. There were killed by 
van, 1; carts, 2; cabs, 2; omnibuses, 2—total 7, Run over— 
Vans, 7 ; carts, 13 ; cabs, 4; omnibuses, 6; bicycles, 5—total, 35. 

Tue British Museum reacing-room contains three miles lineal 
of bookcases, 8ft. high ; assuming them all to be spaced for the 
averaged octavo book size, the entire ranges form twenty-five 
miles of shelves, Assuming the shelves to be filled with books, 
of paper of average thickness, the leaves placed edge to edge 
would extend about 25,000 miles, or more than three times the 
diameter of the globe ! 

Mr. Dickenson’s last return of accidents and deaths in coal 
mines shows, yarns 5 to what would be expected, the coal mining 
not at all the most dangerousemployment. During the five years 
ending 1875 the total number of persons killed{was 5504. Of these 
fatalities 977 arose from explosions; while no fewer than 2254 
were caused by falling roofs and sides, 775 from shaft accidents, 
and 1055 from other miscellaneous underground casualties ; the 
remaining 443 deaths being caused by accidents above ground. 
The percentage of deaths _ ome explosions for the five years was 
17°8, from falls of stone and roof 41, and from shaft and 
miscellaneous underground accidents, 33°2. During the twenty- 
tive years ending 1875, the total number of deaths from accidents 
was no fewer than 26,148, of which 5685 were caused by 
explosions and 20,463 from miscellaneous accidents. 

E. ComMMELIN has, according to the Journal of the Franklin 
Institute, discovered a new industrial application of hydrogen. 
He places retorts or tubes of meta! or refractory earthenware in 
the arch of furnaces or generators, in hot-air apparatus or else- 
where, where they are exposed to a red heat. ‘They are filled 
with charcoal, coke or cinders, and a small jet of vapour is 
introduced, which produces, by decomposition and recomposition, 
hydrogen, carbonic oxide and carbonic acid. ‘he apparatus is 
thus raised to a red heat and steam is obtained without expense. 
Each tube which contains 25 kilos. (55 1b.) of coke yields, in ten 
hours, 100 cubic metres (3531°658 cubie feet) of gas, which is 
passed into a purifier and thence to a gasometer. Its illuminating 
power is increased by mixture with the vapour or gas of volatile or 
solid hydrocarbons, so as to yield, at about one-sixteenth the cost, 
a whiter and more brilliant flame than that of coal-gas. 

Mr. Franz BurrcEensBacn, the well-known metallurgist, gives 
the following method for the utilisation of blast furnace cinder 
as an insulator for steam pipes, &c.—Mix 150 parts of cinder 
dust, 35 parts by weight of fine coal dust, 250 parts of fire-clay, 
and 300 parts flue dust, with 10 parts of cow’s hair, add 600 
of water into which 10 to 15 parts of raw sulphuric acid has 

n poured, and make a stiff dough of the whole. This is 
thrown in small amounts upon the warmed pipe, hardening 
a. Upon this rough coat a second, third, &c., is laid, 
according to the thickness which is to be used. By the action of 
sulphuric acid gypsum is formed, and the silica, rendered free, 
hardens. The mass becomes as hard as porcelain, and is still 
porous. It adheres firmly, and never cracks. Mr. Buttgenbach 
states that he has tested its merits by ten years’ use, and has 
found it to meet all requirements. 

In writing upon the spring in the Dux coal mines, Bohemia, 
exhibiting ebb and flow similar to tides,’ to which we recently 
referred in these columns, a correspondent whose letter is 
published in Nature says :—‘‘ May not this be due to a subter- 
ranean syphon, acting precisely as a Field’s flushing tank would 
in a house drainage system? Mention of such springs is made in 
Silliman’s ‘ Principles of Physics.’ We have in our neighbour- 
hood not far from the Mammoth Cave a surface pool about 50ft. 
in diameter exhibiting this apparent tidal action. This pool is 
situated in the cavernous limestone country that forms such a 
large portion of our State, and is only a few hundred yards from 
Green River, whose peculiarly tinted waters it closely resembles. 
There is but little doubt that the river furnishes it with water 
until a level is reached, bringing one of the numerous underground 
conduits in the limestone into action, when the pool ebbs.” 

Tr a small piece of camphor is laid upon water it begins turning 
and moving about with great rapidity. If a few grains of 
lycopodium or other light powder have been previously scattered 
on the water they are drawn towards the camphor by eddies in an 
inverse direction. ‘These phenomena were observed in 1748 by 
Romieu, who attributed them to a difference of electricity between 
the water and the camphor. Subsequent investigators thought 
they might be due to the camphor vapour striking the water and 
producing a recoil. M. Cassamajor has, says the Journal of the 
Franklin Institute, resumed the study of the question and adopted 
the views of Romieu. He instances the following crucial ex- 
periment. At the same time that the bits of camphor are thrown 
upon the water insert a glass rod which has n rub with 
flannel: the motion immediately — If the electricity is 
removed from the rod by rubbing it with tin foil, it loses its power 
of checking the eddies. 

Tue dome of the British Museum reading-room in which the 
electric light is now used is 140ft. in diameter and 106ft. high. In this 
dimension of diameter it is only inferior to the Pantheon of Rome 
by 2ft.; St. Peter’s being only 139; Sta, Maria in Florence, 139 ; 
the tomb of Mahomet, Bejapore, 135; St. Paul’s, 112; St. Sophia, 
Constantinople, 107, and the Church at Darmstadt, 105. The 
new reading-room contains 1,250,000 cubic feet of space; its 
‘suburbs,’ or surrounding libraries, 750,000. The building is con- 
structed principally of iron, with brick arches between the main 
ribs, supported by twenty iron piers, having a sectional area of 
10 superficial feet to each, including the brick casing, or 200ft. in 
all. This saving of space by the use of iron is remarkable, the 
— of support on which our dome rests only thus occupying 

ft., whereas the piers of the Pantheon of Rome fill 7477ft. of 
area, and those of the tomb of Mahomet 5593ft. Upwards of 
2000 tons of iron have been employed in the construction. The 
weight of the materials used in the dome is about 4200_tons—viz., 
upwards of 200 tons on each pier. 

Ir is not generally known that the uprights or stan lards of the 

k-cases in the British Museum reading-room are formed of 
wrought iron galvani and framed together, having fillets of 
beech inserted between the iron to receive the brass pins upon 
which the shelves rest. The framework of the book-cases forms 
the —— for the iron perforated floors of the gallery avenues, 
and which are generally 8ft. wide, the central 6ft. being appro- 
priated to the perforated floor, and the remainder being a clear 
space between the back of the books and the flooring, by which 
contrivance the light from the eg mes (in all cases extending to 
the full width of the avenues) is thrown down the back of the 
books on each story, so that the lettering may be easily discerned 
throughout the book ranges. The shelves are formed of iron 
2 i weet plates, edged with wainscot and covered with russet 

ide leather, and having a book-fall attached. They are fitted at 
each end with galvanised iron leather covered, and wadded pads 
placed next the skeleton bookcase framing, to prevent injury to 
the binding when the books are taken out or replaced. Between 
these pads the skeleton framing of the cases forms an aperture by 
which a current of air may pass and ventilation be kept u 
throughout. The shelves rest upon brass pins, the holes for whic 
are pierced at three-quarters of an inch apart from centre to centre; 
but by a contrivance in cranking the shaft of the pin, which may 
be turned upwards or downwards, this interval is practically 
halved, and the position of the shelves may be altered three- 
eighths of an inch at atime. There are 2,750,000 of these holes! 





MISCELLANEA. 


Arter a thorough trial of the Courtenay automatic os 
buoys in two of the French lighthouses, the! Ministry purch 
them and ordered eight more, on the recommendation of the 
Lighthouse Board. 
SPEAKING of the machinery annexes at the Sydney International 
Exhibition, the Australian Engineer and Building News says :— 
“Tt is to be hoped they are conveniently arranged, for they are 
most abominably ugly.” ‘ 
Tue Pheenix Iron Company, of Trenton, Iowa, are building an 
iron lighthouse, destined for the American Shoals, Florida, This 
is a duplicate of one standing at ‘Fowey Rocks, on the Florida 
coast, both being about 125ft. in height. 
Tue Corporation of a ge have unanimously appointed 
Mr. Clement Dunscombe, M.A., C.E., borough engineer of 
Derby, borough engineer of Liverpool, at asalary of £800 per 
annum. There were 101 candidates for the office. 
WE understand that the Government of Newfoundland have 
instructed Messrs. Kinipple and Morris, engineers, of West- 
minster and Greenock, to report on the drainage, and prepare a 
scheme of sewerage, for the town of St. John’s. This firm some 
time ago carried out an extension of the Waterworks of St. John’s. 
THE annual meeting of the Manchester Geological Society was 
held on Tuesday, and Lord Lindsay was elected president for 
the ensuing year. The report of the council congratulated the 
members on the satisfactory condition of the society, there 
having been considerable increase of members during the past 
session, the total number now enrolled on the books being 171. 
Financially the society was also in a satisfactory position, and the 
council had been able to make considerable additions to the 
library. 
Awmone the items of Danish progress, one of the most remark- 
able is the rapid increase of her shipping, and particularly in the 
building of steamers. The following shows the increase of four 
years, from 1873 to 1876 :—1873, number of vessels, 2738; tonnage, 
197,259 ; 1874, number of vessels, 2846; tonnage, 212,600; 1875, 
number of vessels, 3200; tonnage, 250,643; 1876, number of 
vessels, 3263; tonnage, 260,180. During the same period, sixty- 
nine steamers were built and 454 sailing vessels, the total number 
of the former reaching 180, of 43,720 tonnage, and 12,340-horse 
wer. 
“en the last meeting of the council cf the Owen's College the 
following scholarships and exhibitions were awarded : The Shak- 
spere Scholarship, of £40 per annum, tenable for two years, to 

ames Ross Murray; honourable mention, Mr. J. B. Bennett ; 
the Dalton Chemical Scholarship, of £50 per annum, tenable for 
two years, to William Leonard Wills, B.Sc.; the Dalton Junior 
Mathematical Scholarship, of £25, to Alexander James David- 
son ; the Higginbottom Physical Scholarship, of £30 per annum, 
tenable for two years, to William Stroud; the Dauntesey Medical 
Entrance Scholarship, value £100, to William Thorburn ; honour- 
able mention, Walter Hurst. 

On Wednesday, the 22nd inst., there was launched from the 
shipbuilding, engineering, and mpeltog works of Messrs. Oswald, 
Mordaunt, and Co., an iron steamer of the following dimensions: 
—Length over all, 248ft.; breadth, extreme, 33ft.; depth in hold, 
18ft.; gross tonnage, about 1400 tons. This vessel is built to the 
order of Mr. C. W. Pollexfen, of Liverpool, and is of the highest 
class at Lloyd’s, and is fitted with all the modern appliances for 
working cargo, Harfield’s patent windlass being fitted forward. 
The decks are of iron. The accommodation for captain and 
officers is placed amidships before the engine-room, with a chart 
room and wheel-house above. The crew are berthed in the top- 
gallant forecastle. She is fitted with a pair of inverted compound 
surface-condensing engines, with cylinder 56in. by 28in. in 
diameter, having a stroke of 36in.; working pressure, 75 1b.; by 
Oswald, Mordaunt, and Co. The vessel was named the Mayo. 

TuE adoption of the Thomas-Gilchrist process for the dephos- 
phorisation of iron at Messrs. Bolckow, Vaughan, and Co.’s 
works at Eston has been followed by its introduction in Germany. 
Operations have there been carried out by the Herder Hiitten 

erein, at their Bessemer works, near Dortmund, in Westphalia, 
where the manufacture of the basic bricks is also carried out. A 
very low grade of pig iron has been used, containing an average 
of 1°4 per cent. of phosphorus and about an equal amount of 
silicon. In some charges a white pig, containing nearly 2 per 
cent. of phosphorus and but little over 1 per cent. of silicon, 

been employed. The phosphorus in the steel pro- 
duced from this pig is reported to a Times correspondent 
to average ‘06 per cent., the silicon in all cases being nei. The 
steel produced is said to be of high quality, has in every case 
rolled and forged well, and has given the most satisfactory results 
when tested under a falling weight and in the testing machine, 
It may be mentioned that in no case has there been any lack of 
heat in the metal, notwithstanding the low percentage of silicon 
in the charge. That a very high percentage of phosphorus and a 
low percentage of silicon are no obstacles to the successful con- 
version of pig into Bessemer steel of the best quality under the 
Thomas process is demonstrated by these results. 

THE extensive works at Garvel Park, Greenock, in connection 
with the formation of the new James Watt Dock, were inspected 
on the 24th inst., on the invitation of Mr. John Waddell, of 
Edinburgh, the contractor, by a large company of gentlemen. 
The new dock will be 2000ft. long, 300ft. wide, and there will 
be a jetty running down the centre 1000ft. long and 40ft. wide. 
The depth will be 28ft. at high water. This will give some idea, 
to commence with, of the magnitude of the work. There are 
altogether 750,000 cubic yards of excavation in soft soil, and 

, ards in rock. Of the soft excavations 160,000 have 
already Seon done, and of the rock 13,000 yards. In forming 
the dock walls, entrances, &c., there will be 80,000 cubic yards 
of concrete laid down, and this work will further require 30,000 
cubic yards of brickwork, 240,000 cubic feet of granite, 20,000 of 
sandstone masonry, 15,000 of timberwork, and in connection with 
the whole there will be 500 tons of ironwork and 9000tons of cement 

he bricks used are made by one of Messrs. Bradley and 
Craven’s machines, and of the twelve millions required 1,200,000 
have been already manufactured, and the machine is busy at 
work. Of the granite required 30,000 cubic feet is already on the 
ground, A food deal of the sandstone required for the masonry 
will be found on the ground. 

The exports of American manufactures during the fiscal year 
ending June 30th, 1879, amounted, ene to the Bost. Com. 
Bul., to 127,102,608 dols., against 76,916,659 dols. during the fiscal 
year ending June 30th, 1870. e changes in articles whose value 
exceeds 1,000,000 dols. have been as follows :—Agricultural imple- 
ments have increased from 1,068,476 dols. to 2,933,388 dols.; books, 
maps, ra paper and stationery, from 912,633 dols. to 
2,(186,8 4dols.; carriages and railroad cars, 976,542 dols. to 
1,273,128 dols.; clocks and watches, 589,008 dols. to 1,090,433 dols. ; 
manufactures of cotton, 3,787,282 dols. to 10,853,950 dols.; manu- 
factures of copper, 504,741 dols. to 2,831,053 dols.; drugs, dyes 
and chemicals, 2,495,156 dols. to 3,098,506 dols.; manufactures of 
hemp, except cordage, 67,035 dols. to 1,153,471 dols.; manufactures 
of iron and steel, 5,940,881 dols. to 10,921,194 dols.; leather and 
manufactures, 673,331 dols. to 7,769,069 dols.; mineral oils, not 
including crude and residuum, 30,429,057 dols. to 37,914,110 dols.; 
vegetable oils, 312,140 dols. to 2,497,694dols.; ordnance and 
lean stores, 1,228,570 dols. to 1,966,689 dols.; spirits, 
767,541 dols. to 2,723,016 dols.; spirits turpentine, 1,357,302 dols. 
to 2,045,673 dols.; sugar and molasses, 661,526 dols. to 
7,118,673 dols.; manufactures of tobacco, 1,604,805 dols. to 
3,057,876 dols.; manufactures of wood, 11,326,860 dols. to 
12,765,032, The only articles in the whole list which show a 
decrease are sewing machines, which decrease from 2,223,320 dols, 
to 1,648,914 dols., and fire-arms, which declined from 5,015,732dols, 
to 2,169,230 dols, 
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REIGN AGENTS FOR THE SALE OF THE 
= ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerovp and Co., 3. 
LEIPSIC.—A. TWIETMEYER, . 
NEW YORK.—Tae Wittmer and Rogers News Company, 
81, Beekman-street. 
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TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“hen that letters of inquiry addressed to the 
public, and intended for insertion in this umn, must, in all 

cases, be accompanied by a large envelope legibly directed by the 

writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa' to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request 

*,* All letters intended 


rt 


ndents to keep copies. 

for insertion in THE ENGINEER, o7 

co 9 q , must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. : 

A.B. D.—No. Bven with a very good engine and pump at least one-third 
more air would be required to work the engine than it could pump. 

J. D.—The Le Clanche cell is unsuited for electric light purposes. It is unsuited, 
in fact, for all purposes requiring a constant action, because of its so soon 

arising. 

aD. Gonwinding at coal pits is a very common occurrence. There are 
many devices in the shape of detaching hooks in use to prevent overwinding, 
but they are not used as generally as they ought to be. 

Nrrrate ({quique).—Apply to the Secretary of the Institution of Civil 
Bngineers, 25, Great George-street, Westminster, and to the Secretary of the 
Institution of Mechanical Engineers, 10, Victoria-chambers, Victoria- 
street, Westminster. 


G. 8. (Cleckheaton).— We fail to understand your question. If you refer to 
nominal horse-power, there are almost as many rules as districts in which 
engines are made : if to actual horse-power, that must be calculated in each 
case. A common rule for non-condensing engines is to square the diameter 
of the cylinder in inches and point off the last figure, the remainder gives 
the nominal horse-power. In other words, 10 circular inches of piston area 
are taken to represent one nominal horse-power. 


STEEL PEN MAKING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—Could ~~ / reader oblige me with the name of a firm making a 
speciality of steel pen making machines ? P. P. 
London, October 27th. 














BASIC BRICKS. 
(To the Bditor of The Bngineer.) 
S1r,—Would some reader oblige by por | me know where basic bricks 
can be procured in quantity, and the price P. B. 
October 27th. 


SUGAR CUTTING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any one who will give me the address of a 
maker of loaf sugar cutting machines, to work by steam power. 
Liverpool, October 23rd. A Svpscriser. 


SMALL BLOWERS. 
(To the Bditor of The Bagineer.) 
Sir,—I shall be obliged if any of i readers can tell me where I may 
get small blowers, such as are used for pneumatic tubes in post offices, &c. 
Belfast, October 27th. H. EL 


ONE HUNDRED AND TWENTY TON FLOATING SHEERS. 
(To the Bditor of T Bngineer.) 

Sir,—In your last weck’s issue of Taz Enoinger you give a descrip- 
tion of the 120-ton floating sheers now being used in the construction of 
the deep water quay at Queenstown. We shall be obliged if you will be 
good enough to make the following correction :—The vessel and sheers 
were designed and built by the Milford Haven Shipbuilding and ~~ 
ing Company to the order of Charles Powis and Co., and not by Charles 
Powis and Co., of Millwall Pier, as stated. 











Secretary and Manager. 
Milford Haven Se gee and Engineering Company, 
Limited, Pembroke, October 24th. 





REPLIES. 

Replies to correspondents’ Sete have been sent to W. S. (‘“ Lubri- 
cant for Bearings in Hot Situations”), 8. (‘Stove Pipe Seaming 
Machine”), A. P. G. (‘‘ Fishing Net Making Machine”), T. M. (‘‘ Paper 

Making Machines”), W. axp 8S. (‘ —~ Machinery”), X. Z. 
(‘Removing Boiler e"), Exorneer (“Si Castings”). Further 
replies can only be sent upon observance by our correspondents of our 

es given above. 
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Seomadenmmane 
Society me 

or Enoinzers.—Monday, Nov. 8rd, at 7.30 p.m.: A will 
be read on Modern Tramway Construction” by Mr’ Wilkineow Jones, 
of which the following is a synopsis : —Brief historic account of the intro- 
duction of the modern street tramway into England. Description of 
present mode of construction on wooden sleepers. The Liv: tram- 
ways, a - *, og rg bs aggre and — yt y caid’s, 
Barker’ y and Levick’s, Gowan’s and Aldred and Spielmen’ 
systems. General concl on the construction of tramways. wees 
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IRON TRADE PROSPECTS. 

Every one in the ironmaking districts is asking, Will 
iron keep up its price? Will it be dearer? Will it be 
cheaper! Various replies are given in accordance with 
thec rs of individ and with their knowledge of 
the subject concerning which they speak. The optimist 
holds that iron will be dearer, and if he has money he 
buys pig warrants for the rise. The pessimist holds that 
it Will fall, that the present demand is but temporary, so 
he realises. But, whether optimist or any all are 
agreed that the purchase of iron by the United States is 
a very good thing, and that, if nothing else is gained, it 
will be something to clear stocks out of Messrs. Connal’s 
stores. In order to arrive at anything like a just con- 
clusion on the subject, it must be approached without 
prejudice, and dealt with impartially. If all the facts 
were known it would be possible to speak with some 
approach to certainty concerning the future. Some of 
the conditions affecting the demand for iron in the 
United States are understood. What no one can discount 
is the temper of speculators in America. If these men 
continue to hold sanguine views, and if the public con- 
tinue to believe in them, and if they are really supplying 
what the nation wants, then will the present great 
demand for iron become permanent—permanent at least 
in the sense that it will endure fur many months, if not 
_—. If, on the other hand, speculators become dis- 

eartened or fraudulent, or if the popular faith in them 
should die out, and if their railroads are not wanted, the 
demand for iron will fall off at once, and prices will 
tumble down. Many persons whose opinions are entitled 
to much consideration hold, we are aware, different views. 
They regard the present demand for iron as being per- 
fectly legitimate, and as having nothing to do with ee 
lation. If this is really the case, then one of the 
English ironmaster’s risks is removed, and he may go on 
his way rejoicing, certain that the demand will not grow 
less, and may extend. Let us consider whether this 
opinion is or is not based on facts; whether, in a word, it 
does or does not represent the whole truth. 
Pig iron is now being bought freely in England because 
the United States cannot make as much as is wanted. 
All the furnaces in the States put together cannot pro- 
duce as many tons of pig iron in any one month as 
American consumers wish to buy in the same time. The 
pig iron is wanted more to make rails than anything else, 
a great demand has sprung up for piping of 
all kinds. us gas and steam piping are 150 per cent. 
dearer than they were two months ago; boiler tubes have 
doubled in price, and oil well tubes and linings are very 
dear. There are only thirty converters in the whole of the 
United States, and these converters are now and have 
been for some time past running to the utmost of their 
capacity. It seems, however, that they cannot be kept 
supplied with pig, unless puddling furnaces and Siemens- 
Martin furnaces are to go without. Not only is pig 
being bought here for the States, cargoes of rails also 
find their way across the Atlantic. If we carefully 
examine the American demand, it will be found to arise 
from the desire to make new railways or to relay old 
lines. It is said that 2000 miles of new railways are 
projected, and will be made within the next twelve 
months. Since the 1st of January 2507 miles have been 
made, against 1422 reported for the corresponding period 
in 1878 ; 2000 miles more would give a total of 4507 in a 
year and nine months, and it is not at all improbable that 
this total will be exceeded. Assuming the 2000 miles of 
railway yet to be made to be all single lines, they 
would require for their construction not much less than 
220,000 tons of pis iron. The relaying of old roads may 
demand as much more. A great proportion of the new 
lines will probably be double, and iron will be required 
for bridges, chairs, spikes, and so on. Allowing for all 
this, we shall proba ly not be very wide of the mark if 
we take it for granted that, for railway purposes, the 
United States will use during the next twelve months 
three-quarters of a million tons of iron. Now last year 
the United States made about 2,580,000 tons of pig iron 
Assuming that the demand for other purposes than rail- 
ways is slightly augmented, we may put down the normal 
consumption of iron in the States for the next twelve 
months to come at 2,700,000 tons. In addition to this 
we have the abnormal, or speculative demand, 750,000 
tons, making a grand total of 3,450,000 tons. Con- 
fessedly these figures are very much guess work. 
They cannot be otherwise, until we know exactly 
how many miles of new rails are required. But we can 
compare them with statistics of the past, and learn some- 
thing from the comparison. The United States used 
more iron in 1872 than in any year before or since, 
for in that year no less than 5147 miles of new railways 
were made. The furnaces of the country produced 
2,854,000 tons, and this fell short of the demand by 
893,000 tons, which were imported from Great Britain. 
We have put the demand for the ensuing year at 
750,000 tons, or 143,000 tons less than it was in 1872. 
It may be urged that this is too great a difference, and 
that the United States will certainly want as much iron 
in 1879-80 as they did in 1872. This remains to be seen ; 
but even should this be the case, we shall be asked to sell 
them less than 900,000 tons, because it is certain that the 
American ironmasters can, if they feel so disposed, supply 
as much iron in 1879-80 as they did in 1872. On the 
most favourable assumption, therefore, it would appear 
to be wrong to count spon selling more than sa 
900,000 tons to the United States in the time specified. tt 
will be much safer to assume that the demand will reach 
750,000 tons only, and it is quite possible that it may not 
nearly reach that weight. 

We have now to consider another and a very important 
point, Could Great Britain supply America with 800,000 

















or 900,000 tons of iron within the next twelve months 
without leaving her own wants and those of India and 
the colonies and other countries to some extent unsatis- 
ed? We venture to think she could not. There is 
reason to think that a very large proportion of the 
350,000 tons or so of stock in this country has been 
already sold ; so it will not be safe to count too much 
-— reserves. In 1872 we had a bg Han number 
of blast furnaces in full swing which have since been 
let out. We had also an enormous capital embarked 
in ironworks which has since been wholly lost. In spite 
of the stocking which has been going on, we have not 
recently been making anything like as much iron in 
excess of the demand as might be supposed by the 
superficially informed. We made last year 6,381,051 
tons, in 498 furnaces, and we exported 2,299,223 
tons. The American demand of 1872 found the iron 
trade of this country full of life and vigour. In 
1878 it will find the trade half dead. Both time and 
money will be needed to restore its energies. The 
former may be had, but will the latter be forthcoming? 
Certainly not until iron reaches a far higher price than is 
now to be had for it. No such thing as an extensive 
embarkation of capital in ironworks can be anticipated 
at present. Of course a number of furnaces now out of 
blast will be lighted up, and a few new furnaces may be 
built. But limited speculation of this kind will not 
supply an addition of 900,000 tons of iron to our normal 
annual production of iron in twelve months. Taking 
the average production of a blast furnace at 13,000 tons per 
annum, it would need seventy furnaces to make 
the required quantity. It is to the last degree doubtful 
that anything like that number of furnaces will ‘be lit up 
in addition to those already going. The moment it 
became clear that the demand was so great that addi- 
tional furnaces were being started all over the country 
the men would ask for higher wages. Coal, ironstone, 
and labour would all go up. Indeed, the ironmaster 
who sells pig iron to American consumers is even now 
making little or no profit. The real advantage gained 
by this country is that men who are now idle can find 
work. But the men will not see this. They will hold 
that not only ought more of them to be employed, but 
that their wages should go up at the same time. To 
show the fallacy of this view, let us suppose that an 
ironmaster is now selling 20,000 tons of pig iron a 
year, at a profit of 1s. per ton. Let him now double 
that sale, and he will double his profit, and employ 
twice as many men as he did before. But let the price 
of labour augment ls. a ton, and it will then be clear 
that he will make no orofit at all. Furthermore, let 
it augment by but 6d. a ton, and he will then make 
no more by pas and selling 40,000 tons of 
iron than he did when his sales reached 20,000 tons 
only. The bearing of this will be clear in a moment. 
Those who have money will not invest it in ironworks 
unless they are sure that they will make a profit ; but if 
the cost of labour increases with the demand for iron, 
then it is quite possible, if not morally certain, that no 

rofit will be made. If the capitalist holds aloof, then 

reat Britain cannot supply America with 900,000 tons 
of iron in twelve months. 

If America wants the iron very much, then she will 
consent to pay a long price for it. This will work in two 
ways. It will stimulate the American capitalist to start 
or develope ironworks in the States, and it will stimulate 
the ty capitalist to do the same thing here. Then 
we shall be in a position to supply 900,000 tons or more ; 
but as the American ironmaster will have done some- 
thing also, we shall not be asked for 900,000 tons. How- 
ever, we shall sell a great deal of iron, and that at a profit. 
But another question arises, or rather an old question in 
the sense that we raised in the first paragraph of this 
article--[s the demand from the States strictly legitimate 
or is it speculative? Are the proposed railways on the 
construction of which so ot Sunnie, really wanted 
by the country, or are they in whole or in part got 
up by speculators who care nothing for the country and 
only work to secure their own ends; or do they merely 
represent a mild form of the fever which raged in ou, 
midst between 1845 and 1847? It is not improbable tha, 
the Setected railways may be wanted and will pay divi_ 
dends; but of all this there is no certainty whatever 
and the past history of American railway enterprise is’ 
not encouraging. Again, before the price of iron could 
rise in this country to such a point that capital would be 
attracted to the trade, might not the American demand 
be slain? In other words, may not the price of iron rise 
to such an extent that America will have to go without her 
railways because they would cost too much? All things 
considered, we believe that it is our duty to urge on iron- 
masters and others concerned extreme caution. Their 
motto should be carpe diem. Let them seize the day. 
Let every Seep possible be taken of the present 
demand. But let those who contemplate risking money 
in the purchase of existing ironworks, or in building new 
furnaces, think twice before they spend a shilling of their 
capital. The pr of events must be watched, and 
that with care, and the Ironmasters’ Association would 
act wisely if it would send two or three thoroughly coni: 
petent men to the United States who would quietly, and, 
if need be secretly, ascertain what is really the aspect of 
the American railway world, and find out whether it is 
or is not true that railways which now exist in abundance 
on paper will be made, or that if made they will be paid 
for. This is the information that is of all others most 
needed. Possessed of it, the English ironmaster can 
shape his course so as to secure to himself the maximum 
of profit. While he lacks accurate knowledge on this 
most we gery point, he can but blunder along in the 
dark, and trust to the chapter of accidents to secure him 
from disaster. 


THE DOOMED THUNDERER GUN. 

Some comments have been made on the proposed 
order of experiments to be carried out on the 38-ton 
gun taken out of the Thunderer, the twin guy 
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to that which burst. The instructions to General 
Gordon’s committee are first to fire this piece with an air 
space between the charge and the projectile, gradually 
inc this air space pee to the extent of lft. 
each successive round, until the shot is only entered near 
the muzzle ; next, the shot is to be rammed home, but an 
air space is to be left in front of the shot, by lodging the 
wad which is ordinarily employed to keep it home at some 
distance from the apex of the shot. When a sufficient num- 
ber of rounds has been fired in this way, the wad is to be 
turned in the bore to test the liability to jam and the 
effect produced by it. Finally the gun is to be double 
loaded in the manner suggested by the Malta Committee, 
and so fired. 

_It is difficult to say whether such a course of expe- 
riments will give satisfaction. A trial of this kind, 
where it is impossible to reproduce any supposed case 
more than once or twice, is necessarily very likely to be 
unsatisfactory. If several similar guns were tested 
beyond endurance under similar conditions they would 
not be likely to yield in precisely similar ways. Slight 
variations in the pieces Faroe mt would perhaps cause 

iffsrent guns to yield in different ways, and the more 
thoroughly well-proportioned each part was, and the 
better it was calculated to bear its own share of the 
work, the greater the liability to uncertainty. Suppose, 
for example, that at some one place the coils all ae 
joint so dly that there was a decidedly weak zone, 
then it might be expected that all the guns might fail 
there. But the more perfectly the strength of each part 
was proportioned to the strain that fell upon it, the 

ter the uncertainty as to where an overpowering 
orce might first find vent and cause the gun to yield. 
This is not precisely the question before us, because the 
double-loading causes the strain to fall in a peculiar way 
on a part of the gun that specially falls under its action, 
owing to the advanced position of the front charge, but 
we have no guarantee that some sufficient strain may not 
be exerted to burst the gun before it arrives at this stage 
of the trial. If this is so, what guarantee have we that 
we may not come to a false conclusion ? 

_ To make the matter plainer, the first series—with the 
air-space between the charge and shot—we may expect 
will not injure the gun. The trials at Elswick bear on 
this, and may probably be relied on sufficiently to justify 
us in the anticipation that not only will the gun not 
burst, but that the pressure in the bure will become less 
and less as the air space increases. The second series, 
however, that is the trials with an air space between 
projectile and wad, will probably strain the gun consider- 
ably—in fact it would be rash to say that the gun might 
not be burst in this way. The expansion and rush of gas 
through space till it meets with the projectile is a very 
different thing from the sudden check of a heavy projec- 
tile moving ata high velocity. If the wad in any of these 
trials by any means assumes the shape of a wedge, and 
acts like one, the gun may be burst. We are not prepared 
to expect this to the full extent, but we do not question 
that it possibly may take place sufficiently to strain 
the gun greatly. 

Will even a burst prove that Sir W. Palliser is correct ? 
Only, we think, so far as to show that he has suggested a 
sufficient and possible cause for the bursting of the gun. 
Could the gun be put together again, or another piece 
taken, and the double-loading trial applied, we have no 
less reason to suppose that the gun would then burst than 
we had before; in fact, we should have rather more reason 
to think it would do so, after it had yielded in the 
wad-wedging trial. Yet, as we have only one gun to 
experiment on, if that one gun yields under the trial sug- 
gested by Sir W. Palliser, can we doubt that the 
og will naturally consider that he has proved 

is case? The only answer to such a conclusion 
likely to be available would be found in the precise 
manner in which the gun behaves. We can cer- 
tainly compare it with the corpse of its twin sister 
lying in the gun factories. Nevertheless, sufficient 
resemblance exists between the two sets of conditions to 
make it very doubtful whether the guns may not yield 
about the same place. On the whole, we hope that 
too much will not beargued from the results of these trials, 
and unless a very exact accordance in behaviour is 
obtained with the former burst, we hope that it will 
not be certainly laid down that we have reproduced 
the exact occurrence. We almost shrink from the 
thought of the crop of theories that will spring forth 
from the seed we are sowing. Experiments, limited in 
number and vast in magnitude, are likely to be prolific 
in this way. 


ENGLISH AND FOREIGN ENGINEERS, 


Not long since we called attention to the feeble and 
desultory character of much of the work now done by 
technical societies. We are afraid it would not be 
difficult to make this subject a text whence to 
enlarge on the general weakness which marks the 
front rank of English engineers at the present day. 
We say the front rank, because amongst the younger 
members of the profession there is, we believe, no lack 
of true engineering talent—certainly no lack of industry 
and enterprise. But with the leaders of the profession— 
those in whose hands lie the main part, in these bad 
times almost the whole, of the engineering work in the 
country—the case is different. We are not about to do 
anything so invidious as to mention individuals. But let 
our reader look, for instance, down the list of the Council 
of the Institution of Civil Engineers. Do not half the 
names at least in that list belong to men who are not 
known anywhere beyond the pale of the profession, and 
not known within it for anything except that they have 
had the spending of a large quantity of money, and 
the doing of a large quantity of work? Whether 
well or ill, but little is said, and perhaps the less 
the better. A yet smaller proportion belongs to men 
who are in any way identified with the progress of 
engineering—at least of ciyil engineering—at the present 
day—men who are the leaders in the march of improve- 





ment, and are opening out new fields of success for the 
rofession and the country. Nor are such men to be 
ound in very great numbers among the members of the 
Institution, or we are almost afraid, in the United 
Kingdom at all. In mechanical engineering we no doubt 
hold our own ; but with regard to land and sea work, the 
fact must be faced that the real progress of civil 
engineering is in the hands not of Englishmen but of 
foreigners. Should any reader doubt this, we should 
simply recommend him to study the abstracts of foreign 
= ications contained in the successive volumes of the 
nstitution’s Proceedings, and compare these with the 
papers read before the Institution itself and the kindred 
societies. We think he will soon be forced to the con- 
clusion that the amount which foreigners may learn from 
the latter is very small in comparison with that which 
Englishmen may learn from the former. A few par- 
ticular instances, taken almost at random, may be given 
in support of our view. The one most important problem 
of engineering at the present moment is undoubtedly 
the development of a cheap transport system—a system 
which will give all the benefits of railway communication 
at a cost, both for making and maintenance, which 
is not beyond the means of small towns and agri- 
cultural communities. This problem may now be 
said to be fully recognised, inasmuch as it formed 
the subject of the address delivered by the 
president of the Institution of Mechanical Engineers 
at its Glasgow meeting. But there is not one amongst 
the leaders of the profession in London whose name can 
be said even to be known in connection with the move- 
ment. Even amongst our manufacturers, those who 
have turned their attention to the subject have nearly 
all been forced to travel abroad in order to apply their 
inventions. Whilst in this country mechanical traction 
on tramways is practically confined to one small line out- 
side Glasgow, there is hardly a capital or great town on 
the Continent where the experiment has not been tried 
over and over again, and with the fullest determination 
to succeed. In Paris alone at least half a dozen types of 
tramway engine have been, or are, at work. Take, again, 
the problem of mountain railways—i.c., lines with the 
steepest possible gradients, and the sharpest possible 
curves. It is the Southern Railway of Austria which 
has solved the problem of working a main line over a 
great mountain chain, on long inclines of 1 in 40, with 
regularity and economy. Further, there exist in Ger- 
many, Austria, and Switzerland at least a score of branch 
lines having gradients of 1 in 20, or steeper—some of 
them worked by adhesion alone, as the Utliberg Rail- 
way, at Zurich ; some by other mechanical means, such 
as the rack system of Riggenbach. In England such 
lines are practically unknown. In the case of the last- 
named inventor, we had but lately to chronicle the ill 
success of his spirited attempt to introduce his system in 
Madras. Take once more the use of iron for sleepers, a 
subject which is at this moment being discussed in our 
columns. There is no country in which that question is 
more important than in this, which produces more iron 
and less timber than any other, yet it is being worked 
out with limited exceptions entirely by foreign engineers ; 
and whilst on the Continent some thousands of miles of 
track are laid with iron, we scarcely hear of a single 
experiment in progress on an English line. 
nstances crowd upon us as we write ; we are almost 
afraid the difficulty would be to find a movement at the 
resent day which does not owe its development to 
oreign sources. Thus the great race for the continuous 
brake of England is now being run, but of the competing 
inventions the two which have been hitherto the favourites 
both come to us from America. It is a Frenchman, M. 
Mallet, who has brought to a practical outcome the 
interesting question of compounding the locomotive. To 
another Frenchman, M. Gramme, is due the immense 
impulse lately given to electric lighting. Our last and 
latest example shall be the following. The Railroad 
Gazette of Sept. 5th states that the building of portable 
railways, chiefly for exportation to the West Indies, is 
becoming quite an industry in the United States; and 
at the same time a French firm advertises that it has sold 
some hundreds of its own particular type of portable 
railway within the last three years. Where is a portable 
railway of any type to be seen on the great farms, the 
contractors’ + ie the quarries of this country? Echo 
answers, Where ? 
What is our object in making this grave complaint as 
to the present condition of English engineering? Cer- 
tainly not, after the manner of Cessnniane and croakers, 
to gratify ourselves by abusing our country, and to utter 
acomfortable groan over the approaching downfall of Eng- 
land’s greatness. England is not dead yet, and may well 
survive these would-be mourners at her funeral. Neitheris 
it our object to open up at this moment the general ques- 
tion of foreign competition. We are concerned with the 
engineering profession alone, and our object is simply to 
= out an apparent weakness among the present 
eaders of that profession, to examine its causes, and to 
consider its remedy. If, then, it be granted that these 
leaders are indeed falling behind in the march of mechani- 
cal progress, what may we look upon as the most probable 
causes of their failure. We believe that substantially 
they are as follows :—First, our engineers have had their 
career made too easy for them ; secondly, their profes- 
sional experience has not been sufficiently varied ; 
thirdly, their work tends more and more to lie in 
special and well-worn grooves, out of which there is 
no temptation to extricate it. In the first place, 
our engineers have had their career made too easy 
for them. It must be remembered that the great 
men of former days—the men who turned the pro- 
vince of the engineer from an unknown land into a 
cultivated domain—have passed from amongst us. Like 
all conquerors, they had a hard battle tofight. But there 
is no one now among us who shared in the long struggle 
by which, through delays, disappointments, and dis- 
couragements innumerable, George Stephenson carried the 
ocomotive to its fina] triumph at Rainhill ; no one who 
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was really in‘the‘counsels{of Robert Stephenson or William 
Fairbairn, when they first grappled with the vital question 
of long-span railway bridges. Our present engineers were 
at most the faithful followers and assistants of such men - 
and they have entered into peaceable possession of the 
land which these men won. In other words, they made 
their reputations at a time when money was orthcoming 
in plenty for engineering work, when the chief problems 
of the science had been mastered, and its resources were 
fully known; when, in fact, the chief difficulty in 
making a railway was supposed to be over when the 
Bill for it had been successfully manceuvred through 
Parliament. But the old proverb still holds, “ necessity 
is the mother of invention.” Few have been the neces. 
sities of our present race of engineers ; few likewise have 
their inventions been. They have found no difficulty in 
doing a large business and amassing a comfortable for. 
tune, while keeping strictly to the lines laid down by 
their predecessors ; and they have therefore seen no 
reason to depart from them. 

Secondly, our leading engineers have not had a suffi- 
ciently varied experience. On this point we have a 
not shared 
by those engineers themselves, nor probably by most 
ob the older members of the profession, mechanical ag 
well as civil; we will therefore dwell upon it for an 
instant. Take the case of an engineer with a good business 
of his own, which he wishes to transmit to his son. In 
nine cases out of ten the course he adopts is to take that 
son from school at about seventeen, put him into his own 
office or shops, and expect him to work his way there 
step by step, until at eight-and-twenty he is fit to take 
the management of the works. Now we have a stron 
conviction, attained not without some observation ms | 
reflection, that this is a radical mistake. In an enormous 
number of cases the failure is palpable. The son sees no 
necessity for all this drudgery ; he kicks over the traces, 
and either does not learn the business at all, or Jearns it 
so badly as to be quite unfit to manage it. England isa 
graveyard of concerns which have been made by skilful 
fathers and ruined by unskilful sons. But, even 
if this does not occur, the system is seldom a 
success. It might be if mechanical science and commer- 
cial improvement stood stationary ; if the son had only 
to make exactly the same goods as his father, in exactly 
the same way, and under exactly the same competition. 
But this is not the case. The world keeps moving on; 
new designs must be made, new processes must be 
adopted, new markets must be opened up. Now for this 
work the son, who has scarcely been inside any works 
but his own, is utterly unfitted, for he has no experience 
to guide him. He knows the routine of his father’s 
trade ; but how that routine should be modified, or 
whether it should be abandoned, he is utterly unable to 
judge. To take a single example, that of a maker of 
finished iron. To him the vital problem at this moment 
must be how to adapt to his own purposes the new pro- 
cesses for the parece: sete of mild steel ; but if he knows 
nothing of either steel or iron, beyond the mere practice 
of his own rolling mills, how is it likely that he should 
solve that problem with success? Now the same diffi- 
culty holds with most of our consulting engineers. The 
were brought up to one particular business, railway engl- 
neering, water engineering, and so on, as the case may be. 
They have pursued the same line ever since ; they are not 
compelled, as manufacturers often are, to take a new 
departure, or else lose their trade ; and thus they have 
neither the knowledge nor the energy required for 
opening up new fields of progress. 

Thirdly, the work of our engineers tends more and 
more to lie in special grooves, from which there is no 
temptation to deviate. This in great measure is due to 
the fact that the chief interests connected with engineer- 
ing—railways, waterworks, gasworks—are getting more 
and more into the hands of great corporations, such 
as the dozen or so of railway companies who prac- 
tically divide England among them. This state of things 
is, perhaps, the worst possible in its relation to mechani- 
cal progress and invention. It has neither the universality 
and the system of a Government department, nor the 
keen competition of private enterprise. In all these cases, 
moreover, the difference between the gross receipts and 
the gross expenses—or the net balance available for 
profits—is enormous ; in other words, the business done 
Is very small in comparison to the capital invested. 
Thus, of a railway the gross receipts will be somewhere 
about 10 per cent., and the working expenses about 5 
and cent., of the capital ; whereas in a manufacturing 

usiness the receipts will be, or ought to be, more like 
200 per cent. of the capital, and the working expenses 
from 10 to 20 per cent. less. Hence, for instance, an 
improvement which would in either case reduce the 
working expenses by 5 per cent., would mean 10 per 
cent. more profit in the case of the manufacturer, 
and only one-twentieth per cent. more profit in the 
case of the railway company. This simple fact, 
which is seldom appreciated, shows clearly enough 
how slight is the temptation to effect improvements 
in the case of great public companies. To this must be 
added that the officers of those companies with whom the 
decision as to new experiments must mainly rest will 
gain practically nothing by their success, and lose a great 
deal i their failure. Their main object is naturally to 
see that the expenditure of their department does not 
exceed that to which their directors are accustomed. In 
the case of permanent way, for instance, how much easier 
and safer is it to make a requisition for a few thousand 
more crevsoted fir sleepers to the well-worn specifica- 
tion, than to master the troublesome question of the best 
form of iron sleeper and its advantages in relation to 
timber? Can we wonder if it is not exactly the chief 
engineers of our railways or our water-works to whom 
mechanical science is chiefly indebted at the present day? 

That the three causes we have mentioned are really 
responsible, at least in the main, for the stationary 
character of English engineering, is rendered more 
probable by the fact that they are all absent in the case 


strong opinion, which, however, is certain] 
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ur brethren abroad. A foreign engineer has in the 
es a no easy time of it ; he serves masters who have 
generally no money to spare, and who scrutinise only too 
narrowly both the character of his work and the cost at 
which he has done it; and his remuneration at the best 
is a pittance such as a Great George-street magna‘e 
would scorn to accept. In the second place his engineer- 
ing practice is generally more varied in character ; and if 
it is not, he has always the invaluable experience of a 
thorough scientific training. We are not going to exalt 
theory at the expense of practice ; but whatever its short- 
comings, it at least gives the student fixed i of 
universal application, and with the aid of these he is 
ready at once to grapple with any new problem, where 
the so-called “ practical man” would be utterly at fault. 
Thirdly, engineering abroad is in the hands either of 
the Government itself or of corporations much more 
numerous and much less wealthy than those of the 
United Kingdom. Thus in Germany there are over a 
hundred railways which are members of the German 
Railway Union; and it is precisely in Germany that rail- 
way engineering is making the most rapid progress. In 
France, which is parcelled out among a few great systems, 
the state of things approximates much more nearly to that 
in England. We have thus endeavoured fairly and impar- 
tially to state the evil; to attempt a suggestion as to the 
remedy is perhaps presumptuous. We have, however, a 
good hope that the course of events is in great measure 
working out the remedy foritself. It is here that we may 
yerhaps see the silver lining to the cloud of depression 
which has hung over us for so long. Our younger engi- 
neers have been compelled to feel that it will not a 
enough for them simply to do the work that is offered 
them ; they must do it cheaper and better than it has 
been done before, or more will not follow ; and scarcity of 
work impels them to look out eagerly for any new path 
of improvement, in which they may hope to act as 
pioneers, and to reap the reward which successful 
pioneers may reasonably expect. Moreover, both by 
necessity and choice they are led to vary pretty frequently 
the nature of their employment, and are thus laying up 
stores of varied experience which cannot but bear fruit. 
The last evil, ¢.e., the tendency to confine engineering in 
fixed grooves, under the control of a few great corpora- 
tions, is clearly one which can never be wholly removed, 
and which it will require much time and much labour to 
grapple with successfully. We believe, however, that 
there exists in the present generation a deep dissatisfac- 
tion with the working of such corporations, and a growing 
resolution to subject them to the wholesome check either 
of Government supervision or of more free competition. 
In any case we think that their powers and their deve- 
lopment are likely to be circumscribed rather than 
enlarged. On the whole, therefore, we may sum up and 
conclude our disquisition with a word of warning, both 
to the optimists and to the pessimists among English 
men of business. To the first we would say, do not 
dream that all is right in the present—improvement is 
sorely needed ; to the last we would say, do not fancy 
that all is wrong in the future—improvement is already 
begun. 
pissin cls 
FERRYHILL BLAST FURNACES. 

THE announcement that the immense smelting plant of the 
unfortunate Ferryhill and Rosedale Iron Company is about to 
be offered for sale by auction gives special interest to the fact 
that the furnaces at Ferryhill furnish a tolerably complete 
epitome of the growth of the facilities for smelting in the 
Cleveland and Durham district. So far back as 1859 the first 
set of blast furnaces at Ferryhill was erected, composed of 
three furnaces of the height of 55ft. each, and with a cubical 
capacity of little more than 5000{t.; but these have long given 
ay to higher and more capacious structures, and the Ferry- 


ill furnaces now include the largest known in the world, | 


There are ten in all owned by the company we have named. 
Two are of the height of 80ft., and are 18ft. diameter at the 
bosh ; four are 81ft. high and 21ft. bosh; two are 103ft. high 
and 31ft. bosh; and two are raised to the immense height of 
105ft. By a growth such as this the cubical capacity of the 
furnaces in the North has been raised in about thirty years 
from 4500it. to nearly 50,000ft., the advance having been 
marked by one of the oldest firms at their furnaces thus :— 
1851, 4566 cubical feet; 1862, 11,985 cubical feet; 1864, 
15,050 cubical feet; 1870, 26,000ft.; whilst the greatest 
capacity at the present time is that indicated in the 
furnaces we have named. These large furnaces have 
given better results; the output has been raised from 
150 tons of pig iron per week in 1851 to over 400 tons weekly 


at the present time; and the consumption of coke has fallen | 
off from 32 to 33 ewt. per ton of pig iron made to about | 


22 cwt. The belief is held that the full effect likely to be 
attained by high furnaces has been reached; but this remains 
to be seen, It is a fact worthy of note that the highest and 


the largest blast furnaces in Britain and possibly in the world | 
are now in the market, and their future use may add a little | 
to the knowledge we have of the height to which smelting | 


plant may be profitably carried. 
HOUSE DRAINAGE IN NORTH LONDON, 


‘A Vict” called attention in our pages last week to a | 
system of laying down drains which is, we fear, but too com- : 


monly adop For years past sanitary engineers have 
directed attention to the defective method of putting in 
drains adopted by metropolitan and other builders. The 
defects illustrated by our correspondent, ‘‘ A Victim,” are not 
unparalleled. The experience of surveyors has rendered them 
familiar with such things. We publish this week the defence 


of the builders of ‘‘ Victim’s” house. Need it be said that | 


this defence is really no defence at all? The Imperial Pro- 
perty Investment Company admit that a drain was laid as it 
should not have been laid by an incompetent workman. No 
one supposes that a public company would purposely lay its 
house drains so badly that the risk of poisoning the 
inhabitants of its houses would not be small. Once let 
a certain house get a bad reputation for ‘‘smells,” and 


typhoid and diphtheria, and the value of such houses is prac- | 


tically gone for the time. For their own sake builders as a 
rule avoid such a mode of constructing drains as that involv- 
ing the use of roofing tiles to cover bad joints, Our com- 
plaint, and the complaint of the re world in 
general, is that no sort of supervision is exercised over those 


who lay house drains; any labourer is supposed to be et 
enough for the purpose. If only the law could be made to 
teach builders of k:ousesin which other men live, that the 
most careful supervision must be exercised in laying house 
drains, and that heavy penalties would be enforced in all cases 
where negligence was proved, less would be heard about 
gaa in great cities. We trust that the warning which 
the Imperial Property Investment Company has received 
through our columns may cause it to exercise that vigilance 
in future without which the company may rest assured that 
house drains will not be laid as they ought to be laid. 








LITERATURE. 


Elementary Mechanics, Including Hydrostaties and Pneumatics, 
By Oniver Lopag, D. Sc. Lond.—W. and R. Chambers, 
London and Edinburgh, 1879. 

Tuts little volume of 202 pages is an example of the 

— in the art of writing books intended to teach. 

t shows how high is the standard of excellence to which 

an author who has been well taught himself, and who is 
a clear and accurate thinker, can bring his work. It is 
impossible to read this book without a feeling of deep 
regret that all who attempt the difficult task of imparting 
sound conceptions of scientific truth to the young are not 
ey blessed with honesty of purpose, tact, and powers 
of felicitous expression; if they were, much trouble 
would be saved to teachers and taught, and an acquaint- 
ance with science in the true sense of the word would be 
widely extended. 

It may seem that such praise as that conveyed in the 
preceding passage is out of, place applied to an elementary 
work, however good. Those who reason in this way lose 
sight of the fact that it is much more difficult to teach 
the elements of science properly than it is to impart 
additional instruction to those who have already been 
trained in habits of accurate thought. The little book 
before us is intended for the use of those who, when they 
take it up for the first time, possibly do not know any- 
thing whatever of the laws of matter and motion; youths 
to whom such words as statics, dynamics, and kinetics 
convey no meaning ; who have no conception of force, 
save as it is manifested at football ; who know nothing 
of the collision of bodies, or of momentum, or inertia, 
beyond what is supplied by cricket field experiences. 
Professor Lodge begins at the beginning ; he makes sure 
of his ground at each step, and it will nut be easy for 
‘any one who reads his book with due care to put it down 

with a confused notion concerning what he has read. 
The preface contains a passage which supplies a clue to 
the whole purpose and intention of the author. “The 
statements made in a book should be carefully criticised, 
and not taken for granted, and all kinds of special cases 
should be thought of or tried, to see if an exception 
cannot be found. It is by thinking one’s-self on a 
subject that it becomes really known to one’s-self ; it will 
never be really known if we only try to understand and 
remember what a book says.” Professor Lodge wants his 
reader to think for himself, and to show him how to do 
| this is the greatest boon which any teaching author can 
| confer on a student. 

Professor Lodge’s book is one of Messrs. W. and R. 
| Chambers’s Elementary Science Manuals, intended first 
| for self-instruction, and secondly as text-books in schools. 

The most noteworthy feature in the present volume is 
the small use made of mathematics, in the algebraical 
sense of the term, by the author, who nevertheless has 
contrived to write very clear and accurate statements of 
scientific propositions, and has thus proved that the 
excessive use of formule to which some authors are 
| prone is wholly unnecessary. “The present book,” writes 
| Professor Lodge, “aims at giving a clear knowledge of 
| the principles of the subject in as elementary and even 








|; popular a manner as is consistent with careful accuracy, 
j and without assuming any mathematical knowledge 
| beyond the most rudimentary algebra; at the same time 
| it is hoped that students who use this manual will be able 
to master the rudiments of the science in such a way 
that they may rise to more advanced treatises without 
having anything to unlearn. Copious illustrations and 
explanations have been all along inserted, and the general 
lan of the series of which this forms a volume has been 
- steadily in view.” 
he best book in the world is not perfect, and this is 
no exception to the general rule. We regret te find our 
author using words which are certainly barbarous, and 
‘ which cannot fail to be useless in practical life. For 





| example, we not only have ergs and dynes, but two new 
things in scientific terminology, namely, “ poundal” and 
“foot-poundal.” The dyne is the metric unit of force, 
and has nothing whatever to recommend it over the 
British unit. To show what we are coming to, we ma 

quote the following passage from Professor Lodge :—“ If 
a dyne be taken as the unit of force, then the unit of 
work is that done by a dyne acting through a centimetre, 
and is called, in this country, an erg. There are 421,393'8 
ergs in a foot-poundal.” It may be, and no doubt is, 
convenient and useful to be able to convert French 


we should adopt in the school terms which are never 
used in the workshop is not so clear ; and the worst of 
the matter is that the terms erg, dyne, poundal, &c., are 
not being introduced by a general consensus of opinion 
among scientific men, but have originated with a small 
party, numbering not more than three or four, who 
endeavour to force on the rising generation words which 
are in no sense better or more convenient than those to 
which we are all accustomed. Foot-pound, Joule’s 
equivalent, thermal unit, each and all convey definite 
ideas to the English mind, but a taste for ergs, and 
dynes, and poundals must, like that for caviare, be 
acquired. 

n his definitions and explanations of energy Professor 
Lodge is hardly so happy as when dealing with other 
subjects. In truth, the whole subject of energy as now 
taught is full of perplexities and embarrassments, and 
| every one who approaches the subject supplies something 


measures of energy into English equivalents, but why | x, 





new in the way of a definition of what it is. Professor 

ge’s definition is as follows :—* Energy therefore is 
that part of the effect produced when work is done upen 
matter, which is not an accidental concomitant, but 
really owes its origin to the work, and could not, so far 
as we know, have been ——— without it; and which, 
moreover, confers upon the body possessing it an increased 
power of doing work.” 

Here our author defines energy, not as a cause, but as 
ag of an effect ; surely a very unsatisfactory definition. 

Ve venture to suggest as something an good and 
much shorter, that “energy is the power of producing 
motion.” We have heard it objected to this, that the 
words should run, “energy is the — of producing 
motion against a resistance ;’ but the last three words 
are superfluous, as in the dynamical sense motion is 
always produced against a resistance. It has also been 
said that energy may be used te destroy motion, but this 
is a mistake. Motion cannot be destroyed, save in a 
conventional sense ; it can be transferred or modified, 
or made to change its characteristics, as when the 
rotary motion of a wheel is converted into heat motion by 
a brake, but it is as indestructible as matter itself. 
Professor Lodge is apparently not indisposed to take 
this view of the question, for he says in another 
place that in a sense “energy and power of doing work 
are equivalent,” but the doing work is neither more nor 
less than the transference of motion, there being no such 
thing as work without motion. If then we write motion 
for work, we have a strict cvincidence between our 
definition of energy and that of our author. 

The book is too small to render it necessary that we 
should give any example of its contents. We have said 
enough to show what we think of it, and we conclude 
what we have to say of it by repeating in other words 
what we have written above, ear 6 that it is the best 
elementary treatise on mechanics in the English language, 
which is, after all, not such high praise as might appear 
at first sight. 








TENDERS. 


BELGRAVE DRAINAGE, NEAR LEICESTER. 


Contract No. 1.—List of tenders received for the construction 
of about 64 miles of sewers, with manholes, tanks, &c., for the 
Local Board for the district of Belgrave. E. F. Stevens, engi- 
neer, 34, Belvoir-street, Leicester :-— 


Name and address. £ 
Messrs. T. Small and Sons, Gloucester. . Sar Ss 
Messrs. Coker and Son, Luton —? 
W. Cox, Leicester el eet ak ee 
W. and A. Rudkin, Leicester .. .. 
R. H. Atkinson, Gateshead-on-Tyne 
John Lea, Leicester (accepted). . 
W. Smart and Son, Nottingham 
J. and G. Tomlinson, Derby 
W. Holland, Leicester ‘<a es 
T. Nelson and Co., York .. . 
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Brannan, Kelly, and Co., Liverpool 

Henry Taylor, Renishaw .. .. .. .. «2 os os 

H. Fotherby and Son, Burnley .. .. .. .. «. 9,8381 
John Bell, Wood-green, North London “si «o ao oe o 
W. J. Botterill, 51, Strand, London .. .. .. .. 9,255 

G. G. Rayner, Bootle, Lancashire.. .. .. .. .. 7,810 


G. B. Godfrey, Hull .. 


ecooocooocovoorone 


PS ee ae ae 
Benjamin Wade, Blackley, Manchester 8,750 
May and Facey, Manchester .. .. .. 9,073 1 
John Ethidge, Manchester .. .. .. .. .. .. 7,6541 
W. Cowdery and Sons, Newent, Gloucester .. .. 7,283 
Doverner and Quesnel, Stoke-on-Trent wat aw on See 
Young and Williams, Stanton.. .. .. .. .. .. 7,700 
W. Moss, Stafford MeL ee. ee we one! oe eae 
W. J. Gowers, Hebburn .. .. .. .. « «.. .. 5,4881 
McKenzie and Co., London .. .. .. s6 «. ~~ 11,200 0 
James Dewitt, Harbury .... .. .. «. «. «+ 6,428 0 
T. W. Dodds and Co., Sheffield .. .. .. .. .. 8,426 ll 
John Wood and Son, Leeds and Leicester .. .. .. 6,978 ) 
Dowell and Co., Hammersmith .. .. .. .. .. 7,500 0 
John Greenwood, Mansfield .. .. .. .. .. «. 7,325 0 
John Hickman and Son, Liverpool .. .. .. .. 6,496 0 
Benton and Woodiwis, Derby... .. .. .. .. .. 10,233 3 
George Stevenson, Eckington, Chesterfield .. .. 7,680 0 


BELGRAVE DRAINAGE. 


Contract No. 2.—For the erection of an engine-house and 
boiler-house on the irrigation ground, Melton-road, Belgrave :— 


Name and address. ee é& 
SS eee ee ae ee ar 
) eS, ee ee ere i ae 
W. and A. Rudkin, Leicester .. .. .. .. « .- 421 0 0 
uy a SOE ne ce we se ke te ee cs, SR S'S 
Samuel Smith, Leicester .. .. .. .- «2 of +» 50510 0 
E. Butteriss, Leicester... .. .. .. .. «2 «- of 510 0 0 
A. H. Cooper, Leicester SiGe oe Cage ga a 3 
T. Duxbury and Son, Leicester (accepted) .. .. .. 390 0 0 
o, Seaham Salen sw ses es oe HOW OC 
F. Major, Leicester es. 60 Kee ce ot ce oe «¢ Soe 2D 
Minchen and Law, Belgrave .. .. .. .. .. «.. 562 0 0 
John Greenwood, Mansfield... .. .. .. .. «. «. 614 0 0 


BOURNEMOUTH SEWERAGE. 


At a meeting of the Bournemouth Commissioners, held 21st 
October, 1879, the following tenders were received for a cast iron 
sewer outfall by Mr. G. R. Andrews, surveyor :— 

Messrs. Saunders and White, Bournemouth ey! aged ony ae 
Messrs. Hill and Co., Gosport .. .. .. .. .. . £3627 
AN 7 DU errr eee eee 
Messrs. Pontifex and Wood, London (accepted)... .. .. £2920 
PREEOUPORWGUINOE 6k ia as 6a) oe 4d ah aegis” CR 








THE WESTINGHOUSE BRAKE ON THE CENTRAL OF NEW JERSEY 
Ratway.—The Westinghouse Air Brake Company has received 
an order to equip the trains of the New York and Philadelphia 
ew Line with the automatic air brake. The Central of New 
Jersey, which owns the New York end of the line, has hitherto 
used the vacuum brake. 

MELBOURNE INTERNATIONAL ExuisiTion oF 1880. — The 
following is an extract from report of Executive Committee to 
Commissioners, 14th August, 1879: —‘‘ The Executive recommend 
that the apportionment of space between the various countries of 
Europe and the allotment of space to individual exhibitors in 
countries which are not represented by Commissioners be made 
in London; that the final date for receiving applications for space 
be extended to the 3lst December; and that the gentlemen 
recently appointed Commissioners in London, together with such 
other Commissioners as may be residing there, be constituted the 
London Committee of the Melbourne International Exhibition. 
The Executive further recommend that the secretary proceed to 
Europe by the San Francisco Mail, leaving Sydney 11th Sep- 
tember, for the purpose of assisting in carrying out the instruc- 
tions of the Commissioners; and that he keep’ in view the 
importance of procuring entirely new exhibits for the Melbourne 
International Exhibition.” All information, forms of entry, &c., 
may be obtained from the office of the Agent-General for Victoria, 
8, Victoria-chambers, Victoria-street, 8, W., London. 
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THE SOCIETY OF ENGINEERS. Test No. 4 of é- Best Best Fa: agotted Scrap Carriage Axle (Mark, Total length of axle .. ft. in, 
(Concluded from page 305.) ortley Best Best,”) September 1st, 1876. Fees Length from centre to centre © of Journals : : 3 
THE tests of axles referred to in the first portion of this paper | Height from lapaiaaac : 01 
were, as will be seen from what follows, very numerous and a wc: yy a Deflection from | Deflection between Length of endcollars .. .. 3. : ; 7 
complete. Each tabular statement is accompanied by a| pearings.| fal end to end. bearings. Diameter of middle... .. «+ +s - 0 
0 , gs. | falls (21 cwt. |blows Diameter of wheel seats os 4 
dimensioned sketch of the axle. | Oqr. 17 Ib.) Diameter jium_>9... . 2. ° rete ok full § 
Test No. 1 of a Best Best Fagotted Scrap Carriage Axle (Mark | ft. in. | ft. in. tency AO 0 0 6 
““ Wortley Best Best.’ ') May Ist, 1876. we 15 0 1 Sin. 3hin. Forarep SKETCH OF 7 AXLE AS Unpen. 
a ee ae paren | Turned|over. i ie ey te ; 
ei m 3 6 15 0 2 ljin. past straight | jin. past straight : 
Distance which weight No. : , Shin, shin : —j —_—— H 
Deflection from | Deflection between oa ” . . \e i wie | ~o 3 - based 
between of 2369 Ibs. of } 5 J 4 i 
Bearings. | falls (21 ewt. blows ond to end. bearings. Turned|over. = ae a = —l_| Fy 
0 qr. 17 Ib.) 86 | 15 0 4 ljin. past straight | jin. past straight ve ’ H 
— = —, ‘s - 5 Shin. Shin, | iGeneea~= at UN eee A | 
. . | Pe ' 
3 6 17 0 1 9hin. 4}in. Turned|over. lain ee eee 7-32-—— Se ‘ 
| . 3 6 1 0 6 ljin. past straight | jin. past straight 2 
: Turned over. o a 7 Shin, Shin. . 
8 6 17 0 2 | 1}in. past straight | fin. past straight Test No. 8 of on _ ae apr 2nd IS Axle (Mark, 
| Sin. Spin. rnedlover. ortley Best Best ru 2 1874 
ag € 3 6 15 0 $ Broken + 
a | Turned over. . Height fror * 
3 6 17 0 4 | Re-deflected lin. Re-deflected fin. ft. in. Distance which weight No. 
” 9 5 Sin. Shin. Total length of axle ; » tom between of 1800 Ibs. | of Deflection from 
Length from centre to centre of Journals: « 6 5 bearings. falls (16 ewt. blows end to end, 
. nat Turned over. sais — . a 4s . 010 0 qr. 8 Ib.) 
6 17 0 6 Re-deflected ljin. | Re-deflec' jin. ngth of journ: ie 0 7 
» » 7 Tjin. 3}in. Length of end collars . 01 ft. in. ft. in. vot 
Diameter of middle 0 4) 3.6 19 0 1 Shin, 
‘urned 0 Diameter of wheel seats 05 
8 6 17 0 8 | Re-deflected 1 ljin. "Re-deflectod jin. Diameter of journals .. 0 33 Turned over, 
: a 9 Tin. Diameter of end collars. ° 0 4} 3 6 19 0 2 din. past straight 
| es ee FoRGED SKETCH OF AXLE As U: NDER. ” ” 3 9in, 
8 6 17 0 10 Re-deflected 2in. Re-deflected ljin. Turned over. 
a 21 9 ll 6jin. 3 6 19 0 4 Straight a 
' 5 c 
a ; ' ” | - 5 ‘Brok en 
8 6 21 9 12 | Redeflected Sjin.  Re-deflected 1fin. y | ire a 
- “ 3 Broken wer < ' 4 Total length of axle... ie aks Loe 3 
———————] | &--------------—----- | Length from centre to centre of journals ve 6s ee ae - OO 
ft. in. aa i Length of wheel seats .. ee ee ee 0 10 
Total length of axle .. Se Rpmnn maaan nnn nnn nn nnnnn nn 7+ $----------+--------22——---.-- > 9 a jownels Tasman me: hil: Be Ath bak" bai asl an 
ngth fro tre t ntre of journals)... i o- BOS 7 7 ‘ " ce ngth of end collars 01 
Toneth of cot pastor Peet ie = eS te a 4 | Test No.5 of a Best Best Fagotted Scrap Carriage Azle (Mark, ee | a eee eee ee 0 4 
ESS SD ae i ot Cs ee a ** Wortley Best Best.”) August 23rd, 1876. Diameter of wheel seats .. .. .. «1 se ee oe 0 4 
Length of end PRP se ee Height ie ( Diameter “ joucne oe es <0) oh 00 pe ae ot OO 
‘om p! L eo oo ee 
Diameter = — ee ee ee Distance which weight) No. : Diameter of end collars . 0 4 
Diameter of wheel seats. .. .. .. .. .. .. ws ws 05 between | of 2369 lbs. of Deflection from — Deflection between ForRGED SKETCH oF AXLE AS Unper. 
——— = ane 2 ee ee ee eee : a bearings. falls (21 cwt. (blows | end to end. ings. et 
iameter of end co; . 6 | Fd . 
lars “ O qr. 17 Ib.) | a a 
ForGED SKETCH OF AXLE AS UNDER. ft. in. ft. in. | arate t — ee ee Te a a 
wie. -0--= 3 6 17 0 } mz ll}in. 5}in. = 
it i j 6 8 Turned over. H fain e:s4"-— arama id ae ical 
= 3 17 0 2 Straight Straight en ptr ea re ey os 
tS] | < | ay is - 3 l0in. dyin. ages P *\ 
te 4.5$~~----------------------jj Turned over. Test No. 9of a Best Best Fagotted Scrap Carriage Azle (Mark, 
L me 3 6 17 0 4 Broken. “ Wortley Best Best.”) April 23rd, 187 4. 
Test No. 2 of a Best Best Fagotted Scrap Carriage Axle (Mark Total length of axle eae I ne > ghee 
est No. 2 Of a Bes st Fago ‘ap Carriage € ark ne ee. Distance which weight No. i 
“ Wortley Best Best.”) May 1st, 1876. ’ Length from centre to centre of journs Js’ 6 5h Salven of 1800 = ae Deflection from 
- : Length of wheel seats .. ; ‘ 010 norco teaseatey pes = end to end. 
: bearings. falls (16 ewt. blows 
= Length of journals .. 0 7 0 qr. $b) 
Distance hie weight No a garth _ — 01 et oc OE SEA ae, 
——.s oflecti B i 2 iameter of middle 0 4 . 
between | of 2369 Ibs. of | ee er ig — one pee eo ae ° ‘f ’ - - a ‘ on 
bearings. | falls (21 ewt. |blows t Diameter of journals 0 28 . sin. 
| Oqr. 17 1b.) | | Diameter of end collars. . 0 4) 
ae, | | 3 Turned over. 
- a rh -h. =e Forcep SKETCH OF AXLE A AS Uxpes R. 3 6 19 0 2 Straight 
36 | 219 4 12}in. Spin. rae ” ” $ 6yin. 
2 5}in Vite oS . 
| ed \cver. ti ¢ . : urned over. 
$6 | 219 2 Straight |” Straight FEF] x= | — f es —— : — 
- a - a 
a ‘ | 3 | 12}in. 5hin. s + ¥ a) ft. in. 
: os Turned over. : ee ea a teak OF oiler AS an Pe ee eae o> SA Ee Sey. 40" 
3 6 21 9 | 4 |i}in. from beingi}in. from being H 5 ae ie pon par ten rhe a © journal Al ere : Ry 
j . - , “4 « 2e RD a ee ee es ° 
% 5 | _ — aii a a eee 7 3.-------~-----------------> L —- of journ: - ae ee. de we Se se ea) “ee ess eel ee 
4 - | - ss = Oe ey ee ae ee eT ee 
| | eee See Test No. 6. ofa Best Best Fagotted Scrap Carriage Azle (Mark Diaheter of middle Pee yee mg ye 
36 21 9 | 6 |s}in. from  being|ljin. from bein, ‘ortley Best Best.”) December 15th, , 1874. Diameter of wheel seats .. .. .. -. .. « «2 « 0 4 
| | straight straight e | Heteht & ee ee ee ern 
2 7 Broken Te c rom a Diameter of end collars... .. ~ « @8 
“ [7 | — ee an a ~y Deflection between Foxcep Saar H OF ax XLE AS U NDER, 
2 te: bearings. falls (21 ewt. blows bearings. ey 3~-10" 
Total length of axle ; _ a 0 qr. 17 Ib.) m j 
Length from centre to centre of ‘journals: os 6 5 : - = ———— —__—_— ' 
Length + wheel seats .. e5 0 3 > in. = - . : 0 = San! 
Length of jourmals.. .. .. .. « os 0 6 7 4}in. ; _— —_——— i 
Length of end collars mar - 0 i i | cst J | 
Diameter of middle... - 0 4 f Turned over. ,  w---- ‘S52 _— = — 
Diameter of wheel seats .. 05 3 6 16 6 LZ Straight Rg cape aah eeas ect te atone apeekaee ele 
Diameter -- journals .. .. 0 33 ” 17 3 3 4}in. ’ 
Diameter of end collars. . 0 4} 
Turned over. Test No. 10 Best Best Fagotted Scrap C 
” awe 36 16 6 4 ; agp est No. of a Best Best Fagot ap Carriage Axle (Mark, 
Foxcep SKEICH OF AXLE as Usper. = YW 3 5 Re — fein. * Wortley Best Best. ") September, 1874. 
id ee ‘ 8 Turned over. Diste: — from . 
; } . 6 16 6 6 Rodefested i istance which weight No, 
atts =. ae l “Tal v 17 3 7 — between | of 2309 Ie. | _ of np << ean 
i + " rings. ‘alls (21 cwt. blows ‘ 
i ' 28 ; ai Turned over, 0 qr. 17 Ib.) 
- = > 3 6 16 6 8 Re-deflected gin. 
, ne { ” 17 3 9 in. ft. in. ft. in. 
< 7:3 > 3 6 17 6 1 5hin. 
’ Turned over. ’ 
Test No. 3 of a Best Best Fagotted Scrap Carriage Azle (Mark 3 6 16 6 1 | Broken , Turned over, 
“* Wortley Best Best.”) May 10th, 1876. - a2 3 6 17 . —— 
ft. in. ” ” s Sin. 
; | Total length of axle_. : - 7 § | 
Distance | Height from No. $ - Length from centre to centre of journals : 6 rs Turned ov 
ene omend of 2369 Ibe ay Deflection from Deflection between Length of wheel seats . ; -- © 103 3 6 17 6 4 Straight 
bearings. | falls (21 ewt. (blows end to end. bearings. Length of journals .. , » O 7 - * 5 Broken 
_ Oar. 17 Ib.) Length of end collars ee Pre, he | —_———_ - ~- — 
E 3 Diameter of middle .. .. oe 1S: ft. in. 
2 i. Ay Diameter of wheel seats » full 5 Total length of axle os) “es! 60° &o 3h 
8° 6 17 0 1 gin. sin. Diameter of journals .. o- @ 3} Length from centre to centre of Journs als ph Goria a 6 
Diameter of end collars ; 0 5h Length of whee Iseats .. . 0 103 
Turned over. For 8 Length of journals .. 7 
3 6 17 0 2 jin. from beingljin. from being pe ea ed eee as ord Length of end collars 1 
straight 8 traight ete Diameter of middle 4} 
2 re 3 53in. 74-10 94 — 14, Diameter of wheel seats fu 5 
i > . Diameter of journals... 3 
P ; Turned over. ; ait ae = Diameter of end collars. . 5h 
8 6 17 0 4 3in. past straight fin. past straight | & C) 2 MI ForGED BKETC H OF F AXLE A as UNDER 
” ” 5 | Broken es 
‘ 4 
{  &------~--------------~----- 6.6 Hi -i- Heo -10h--) ¥- 14-— >) 
ft. in pare i! i \ 
Total length ofaxle_.. SOON. ek ens ~~ + ‘ —- \ 
Length from centre to centre of. journals’ cee alien, ana 1B tl we x . } 
ee ee sets i os) by. wateee . J Test No. A a Best Best Fagotted Scrap Carriage Azle (Mark,| ~{ | an ee 
Length of end collars |. 7 : A “ re 01 Wortley Best Best.”) December 15th, 1874. Wt oon err pepe rs: 6.6 —-——-—~—~—--——--4| 
Ce le a ow ag shore ae ih soned Height from PERT ETRE AE | ERE RARE EE SP Fs 4! 
Diameter of journals .. .. 0 r mae bem a | r Deflection from : _—e ‘ 
Diameter of end collars.. .. o- 0 4 ings. falls (21 cwt. blows end to end. On inati f the f ts, arti 
: 0 qr. 171b.) n "examination of the oregoing experiments, more particu- 
ForcEeD SKETCH OF AXLE AS UNDER, larly on reference to Nos. 1, 3, 5, aye. , 10, 18, one circumstance is 
eof de -01-» ft. in. ft. in. | noticeably worthy of remark, and which "can scarcely be called a 
K7F- 3 6 17 6 ae | 12gin. mere coincidence. It will be seen that in some of the axles the 
¢ H pe ae : se selection becomes less aa the aumiber y A nape tneroemne, this 
& = = aie 1 urned over, ing contrary to one’s ex’ ions. not this in some 
‘ ' 8 6 
| S ie -] : 7 6 ; a measure be due to the fact that the vanetiion’ of heavy blows has 
ke. i MRD thet pgs er ST ee pa B fee Kc f a tendency to Fj onl the molecular structure, making the iron more 
sapigt aap nie Sc i ae Turned over, — and harder, in the same way that repented hammerin, 
ee “oF NMP ee 2 Led 8 6 17 6 ‘ noni 0 ne in whe ‘cold renders it crystalline in nature, an 
. " "” consequent! y 









































rk, 


— 


J 





Oct. 31, 1879. 


THE ENGINEER. 


_ 835 








—_— 
nerally admitted that a thoroughly trustworthy, 
a boar on Me system of testing railway axles, and one 
— ble of being universally adopted, is at present much wanted, 
pay methods now emplo, ed are as various as the diversities 
of the opinions entertained by engineers on this important ues- 
: Many adopt what may be called the gravitation or fallin, 
peor WN test, giving the axle a few extremely severe, sudden, ani 
Yeatructive D ows from a heavy falling weight. Others, again, do 
; ot Jace too much reliance on this process, choosing rather 
= to bend the axle to be examined to a given deflection—as 
pony Ane test till both ends meet—by means of great hydraulic 
yo ther measurable pressure continuously applied. Such seek to 
bs sid sudden heavy shocks and vibrations, and contend that the 
ee f the material of which an axle is composed is better deter- 











The only difference being, that one is somewhat more crystalline, 
and consequently harder and more brittle in nature than the other 
which resisted greater destructive force by the falling weight. 
This apparent irregularity is not unfrequently met with in practice, 
as the following examples illustrate :— 

A is a piece of iron cut froma best best scrap axle after it 
had been tested to destruction in the following remarkable manner 
as seen in Test No.1. It will be admitted this axle gave most 
extraordinary results. 


A.—Best Best Scrap Fagotted Railway Carriage Acle. 


Height from 


on pe — m1 | Deflection from _Defiection t between 




















re 0} were + end to end. gs. 
— by this gradual application of strong pressure than by the | bearings Oar It) blows | | 
use of violently-applied force. + a 
W t. in. . in, | 
Test No. 11 of a Best Scrap Axle (Mark, “‘ Wortley Best.”) March 3 6 17 0 1 | opin, | 4}in. 
8rd, 1871. | i ae 
- — ———— u over. 
= Height from 3 8 6 17 0 2 | ljin. past straight | jin. past straight 
Distance which weight No. Deflection between ” ” 3 | Sin. } $jin. 
between of 2369 Ibs. of bearings. | 
bearings. falls (21 cwt. blows | Turned over. 
0 qr. 17 Ib.) 8 6 17 0 4 | Re-deflected lin. Re-deflected jin. 
Bebose ete 87 " a 5 | sin. shin. 
ft. in. ft. in. | in. | 
40 6 0 ; : } Turned over. 
” 8 6 17 0 6 | Re-deflected ljin. | Re-deflected fin. 
~ . 3 if > ° aes ie 
” | 
3 a 5 1 | Turned over. 
bg —— 3 6 17 0 8 | Re-deflected ljin, | Re-deflected jin. 
Total 6 sf m 9 Tin. 3in, 
| 
Turned over. | Turnedjover. 
in. 3 6 17 0 10 | Re-deflected 2in. | Re-deflected lin. 
40 6 0 : Re detecieds = 21 9 ll 6}in. | Sin. 
” ” 
2 a 3 ai 1 | Turned over. 
= fi a ss 1 3 6 21 9 12 | Re-deflected 3}in. | Re-deflected 1jin. 
: es 5 ‘ = - 13 | Broken. } 
63 ft. in 
SE” on os) nn on, an Ge On. 60.00. Boe 
Turned over. Length from centre to centre of journals .. .. .. .. 6 5h 
in. Length of wheel seats .. .. .. .. we wes 0 10 
40 8 0 1 24 Length of journals .. 0 7% 
af ” 2 - pS EE a ee ae | 
pO a eer 
Total 4} Diameter of wheel seats. 05 
* Di I Ss a su 0 . sep 9) ay aes oe) (ea, Sa 
ft. in. Diameter of end collars .. .. .. .. .. «se of o O 4 
Total length of axle Me aetids: pace fae : ° ; 
Length of parallel partatends .. .. .. .. «. ++ « 18 B.—Best Best Carriage Azle. Made to the following forged sizes 
Length of tapers oh. 4h 88. 092540. os bam 2 i 


Diameter of middle fo Ga” we. an as pk 88 8s. 9h 
Diameter of parallel patateachend .... .. «2 «. @ 44 
Forcep Skercu or AXLE As UNDER. 


















































| | : = 
\--—-2 aaa ae ball Sa 
Test No. 12 of a Best Scrap Axle (Mark, ‘‘ Wortley Best.”) 
April 2th, 1874. 
| inet, | 
Distance which weight | Yo. F 
between of 2369 lbs. | of —— ae 
bearings. falls (21 cwt. blows BS. 
| @qr. 17 Ib.) 
ft. in. | ft. in. 
5.0 | 5 0 1 3in. 
- ” 2 5gin 
” ” 3 7 gin. 
Turned over. 
5 0 50 4 4jin. 
” ” 5 Shin. 
” ” 6 Re-deflected lin. 
” 6 0 7 ” 1_ past straight 
»” ” 8 td 33 
” ” 9 ” 6 
”» | ” 10 ” 8 
Turned over. 
i 5 0 rt in. 
> 5 10 12 4}in. 
” | 6 0 13 2#in. 
»» | ” 4 Broken 
Ce ees tie Mae se 
po eer ee eee ee ee eee 
Diameter of middle ao 60 bs eu 0a 56 oe ee ce Oe 
Test No. 13 of a Best Scrap Axle Forging. October 1st, 1870. 
Distan: i £ ci | 
Jistance which weight, No. 
between | of 2360 rig! | of —— - Deflection between 
bearings. | falls (21 cwt. [blows ee bearings. 
0 qr. 17 Ib.) | 
ft. in. ft. in. in. in. 
5.0 6 0 1 2 1 
” ” 2 2 1 
” ” 3 2 1 
” | ” 4 1 
” | ” | 5 1 
ao | Total 9} Total 5} 
| | Turned over. 
5 0 se 13 Re-deflected 1} | Re-deflected 
” , 2 ’ ’ 
” af | 3 = 1 7 
” ” 4 ” 1 ” 
” } ” 5 ” 1 ” j 
” | ” 6 ” 1 ” 
| } Total 9} Total 5 
Diameter of middle .. .. .. .. . 5y,in. bare. 


Some incline to the opinion that a careful examination of the 
material composing an axle, showing its tensile strain, elasticity, 
contraction of area at fracture, &c., ought to suffice for all prac- 
tical purposes, and with much reason. It cannot be doubted this 
latter method is decidedly the more correct and purely scientific 
in | ene and in all respects the most complete and exhaustive, 
still there are some points that require consideration in the appli- 
cation of even this scientific test. 

_ The falling weight test, with all the modifications of its applica- 
tion, is in itself only at best a rough-and-ready way of examinin, 
axles, but at the same time it must be admitted that iron or stee 
axles which will stand such remarkably severe punishment as 
the sovegees tests demand are of excellent quality, and well able, 
in p cal working, to cope with any strains they may have to 
endure. In one sense it may be said to approximate more closel 
to the extreme shocks ironwork is likely to meet with in actua’ 
wear and tear, than the more exact method of steadily in 
pressure. It cannot be denied, however, that there i consider- 
able danger of arriving at an unjust conclusion as to the quali 
of an iron or steel axle when tested by this method alone, the axle 
having perhaps broken after having received only a limited number 
of heavy blows, whereas in reality such iron or steel axle may be 
quite equal in tensile strength, and possibly even superior in 
quality to another that may have stood a greater number of blows. 


and tested May 10th, 1876. 


Height from = 
Distance which weight] No. t bet 
between of 2369 lbs. of Deflection — Defi vse hang ioe 


bearings. falls (21 cwt. blows end to end. 




















0 qr. 17 Ib.) 
ft. in. ft. in. | 
3 6 17 0 1 10}in. 5gin, 
| Turned over. 
3 6 17 0 2 Broken 





ft. in. 
Total length of axle ° oo T M&S 
Length of wheel seats . -- 010 
Length of journals.. .. -07 
Diameter of middle ee -@4 
Diameter of wheel seats « we -- 0 43 bare 
Diameter of journals .. .. .. .- -- O 3% bare 


B is a piece of iron cut from another best best axle that had 
been tested as shown in the preceding table B, standing well 
under this severe method ; but certainly no way — the 
results obtained from the former axle. Now if this falling 
weight test is to be taken alone as the standard test to indicate 
comparatively the quality of the two axles examined, there is un- 
questionably no other course than to set down axle B at once as 
vastly inferior to A. As regards both quality of material and 
workmanship such was not the case, the fracture of the axles 
being very similar, except that B showed a more fine grained and 
crystalline structure than A, whose fracture gave about 80 per 
cent. of clearly defined — fibre. When examined for tensile 
strain axle A gave, as mig t be expected, higher results than 


wn | 


‘Probably, however, the chief feeling of an English engineer 
with to these experiments is one of satisfaction that he 
has not in this instance yielded to the fascination of steel like his 
| brethren in Austria, but has been content to rely on the old- 
fashioned material, wrought iron.” 

The foregoing experiments, made by the Engineers’ and Archi- 
tects’ Society of Austria, afford one some idea of the discrepancy 
of results given by the falling weight test. The falling weight 
test as now generally oo is certainly open to various a. 
tions. By this process the axle is frequently tested and punished 
most severely in the middle—that part which in practical wear is 
| less liable to injury or fracture from sudden shocks, there being 
| undoubtedly in ordinary work a certain amount of elastic a 
in the length of the axle between the two wheel bosses. hen 
therefore the test of impact is thus applied only to the middle of 
an axle, that small part doing the chief work, and far more liable 
to injury or fracture, viz., the journal—back of wheel seat in 

juncture between the journals and boss—thus really undergoes no 
| —_ severe test at all. As an actual 
eres fact, the journals of axles have 
been known to break and fly off 
as a result of the sudden con- 
cussion of the falling weight on 
the middle, even where the axle 
has not fractured in the middle, 
though one would not be inclined to place much reliance on the 
quality of such brittle material. 

Another modification of the impact test is used by some engi- 
neers, with a view to ascertaining the uniform toughness and 
tenacity of an axle throughout from end to end—a not unneces- 
sary precaution, as will be seen from the variable nature of even 
two Pest steel axles, when made from the same ingot. This con- 
sists simply in applying proportionately the falling weight test 
to both the ends, as well as to the middle, the axle being moved 
to permit the weight to fall so as to test the journals at each end. 

& far as the test by impact goes, the author inclines to 
the opinion that the best and most satisfactory way of apply- 
ing it is to allow a greater number of lighter blows to descend on 
an axle until it reaches a certain given deflection. As a scientific 
process, however, the application of a steady measurable pres- 
sure, hydraulic or otherwise, would be incomparably better, and 
more rational than the elephantine crashes and other outré tests 
recently required by some railway companies. 

An axle submitted to such enormous blows cannot be said to 
have been scientifically and accurately tested in the proper sense 
of the term. The fibre and grain of the iron is simply distorted 
or destroyed, and the molecular arrangements of its component 

parts, after even the first heavy blow, cannot but be partially or 
| altogether displaced. It certainly may be said that the axle has 
been tested to destruction. Destruction is all that appears to be 
aimed at in these extraordinarily severe tests, as almost eve 
fibre of which an axle is composed must be completely contorted. 
The following observation goes far to prove this, the sample 
experimented on being cut from near the middle of axle A, adja- 
cent to the fracture. This severe gravitation test so far shook 
and loosened the fibres and welds as to show a ¢ reduction in 
tensile resistance, as results indicate in Table No. 4. 

Moreover it is somewhat difficult to see any proportionate 
a that - _ between jon anive tests and - real 
capacity for actual wor iT y an axle in practical wear 
and tear—which, after is the proper measure of its value. 
Previous experiments have shown that the actual resisting quality 
and real tensile endurance of an axle may be misjudged, and an 
unjust and arbitrary conclusion as to its quality be arrived at, 
by solely relying on the gravitation test. Of course, on the one 
hand, it is to be admitted that a material which will endure such 
severe handling must, of necessity, be of super-excellent quality ; 
yet, on the other hand, it by no means follows that another axle 
which will not withstand such enormous blows must be set down 
as of such inferior quality as the comparative results of this 
testing might seem to indicate. Although the test by impact 
may be said to represent most nearly the real shocks an axle may 

have to endure in its work, yet in carefully examining and com- 
paring the yom | of axles, a sole and absolute dependence on 
| the results of the falling weight test only would tend to mislead. 
There have been suggestions as to the desirability of having each 
individual axle tested ; but the great difficulty in arranging such 
a test is to draw the line, so that in the examination the axle 
shall not be so far injured, or its fibre so damaged, that there 
would be any risk in its hag | u The appearance of the 
fracture of an axle, whether fibrous, close fine grain crystal, or 
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axle B. The difference being about 14 per cent. in favour of A, | coarsely c ine, gives a very good indication to the experienced 
as indicated by the following record of experiments :— eye as to the quality of the material. 
TaBLe No. 3. 
Original. Ultimate stress. | Extension. 
—— — | Ratio of (Contracti 
Description. | Elastic | Ultimate (elastic to| of area | At Appearance of fracture. 
Diameter.| Area. per per | ultimate. | at fracture. | 40,000 Ib. | Ultimate. 
sq. inch. sq. inch. | per sq. in. 
Turned. | Sq. in. Ibs. Ibs. Per cent. Percent. | Per cent. | Per cent. 
Piece of axle A turned down } 2°257 =| «4°000 23,800 48,372 | 49°2 | 25°3 4°79 19°7 80 per cent, sibrows. 
are oe ee 21°59 tons | 20 per cent. crystalline, 
| | | | 
Piece of hammered iron bige | | gee e - —_ 
made same way as axle a 1°597 2°000 28,200 21°73 tons + fe 26°3 3°53 17°9 =| 100 per cent. fibrous. 
Q}hin. diameter .. .. .. | | 
Original. | Ultimate stress. | Fractured. | Saiciitiiatin Extension. 
| ] | z Pe uare inch Appearance of 
Description. | \Per square inch Difference. 
Size. | Area. | Total. | of original | Size. Area, || ° fractured | inch p, cont.| -‘racture. 
| | area, Area. |P. cent. = 
| | Ibs. ‘Tons. 
2}in. diameter, ) | | 
raed” tof 2°52 | 4°985 | 211,620 | 42,451 = 19°00} 2°46 © 4°750| 0°295| 4:7 44,551 | 0°62  6°2 {100 p.ct. crystalline 
above size | | | | 
TasLe No. 4, 
Original. Ultimate stress. | __ Fractured. Stres por Extension. 
Description. Per square inch Difference. wrapper Seo 
Size. | Area. | Total. | of original | Size. | Area. of fractured | Inch. 5 cent. fracture. 
| area. | | | Area. P. cent. . 
Ibs. | Ibs. Tons. | | | | li a ci 
. x may or | y+981 | 91° " - ibrous, but the 
Piece of axle A.. 2°52 4°985 | 170,540) 34,210 = 15°2 | 2°23 8°904 «=61°081 | =21°7 43,683 0°67 67 welds loose. 


























These experimental observations would make the two methods In a really correct process of axle testing, the amount of test- 


of testing in a manner not very apparently coincide in results, 
and indicate for purposes of exact comparison the unreliability 


of the falling weight method when used alone. A further in- 


ing force actually applied should be measurable and easily 
indicated, and the force thus applied should be greater than, and 
also bear some relative proportion to, the greatest amount 


stance of this may be seen on reference to the tests of axles made | of shock an axle is likely to meet with in its real working. To 
by the Engineers and Architects’ Society of Austria, which | ascertain this is a matter of no small difficulty, as the shocks, 


appeared in THE Encinggr February 2nd, 1877. Mr. Browne, 


blows, and concussions of various kinds occurring in railway work 


e author of the communication, calling attention to the | are legion. For present practical purposes, however, we ma‘ 


numerous d 


y 
ifferences of the results, gee other remarks, | roughly regard them as coming under one: head, though the 


states that, ‘‘ The behaviour of the iron les was no less re- | sources from whence they are derived are innumerable. Thus we 
markable ; one of them completely distanced all competitors, | have :— 

(1) Vertical concussions, viz., all blows of whatever kind arising 
from whatever cause, that an axle may have to endure, the 
destructive force being in the perpendicular to the rail. As for 
example, the sudden shock which would be conveyed toan axle in 
an upward direction, if the wheel should in travelling suddenly 


both Bessemer steel, cast and iron, and carried off all the 
honours as to struggle. Here they took a high rank, the worst 
of the two heing only surpassed by four out of thirteen Bessemer 
steel axles, which were tested in the same manner.” Mr. Walter 
R. Browne concludes his admirable paper by remarking, 
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run over any hard unyielding obstacle it may encounter. In this 
case there would be both the estimated force of the shock itself 
to be arrived at, and the inertia to be overcome of actual dead 
weight on the axle. On the smaller scale this is constantly 
occurring, owing to slight irregularities of the permanent road,and 
although injury to the axle, &c., is obviated by the springs, yet in 
occasional accidental cases the shock is not small. 

(2) Then there are what may be called horizontal concussions— 
such as are continually being imparted to axles at the journals, 
during the starting and shunting of trains. These lateral shocks 
from innumerable causes are not only frequent but often heavy 
the force of the blows impinging at right les with the de: 
weight or inertia of the load. It is true ey sew springs 
and buffer springs very greatly mitigate this class of concussions, 
but the destructive force at work in shunting is great, more 
especially to wagons unprovided with buffer springs. In either 
of the foregoing classes the chief risk isin the snapping off of 
the journal. 

(3) In addition may be placed collisional concussions, made up 
of al ther unexpected, crashing, destructive forces, the direc- 
tion and power of which cannot well be defined, asin the event of 
some terrible collision, in which the destructive force may strike 
the axle, not at right angles with the line of its centre, but at any 
conceivable tangent, the force of the impact being received at any 
angle, with the ends, the middle, or other part of the axle, and 
during which any other portion of the axle may be severely 
punished at the same moment and along with the journal. As 
preliminary, it would be desirable to obtain a rough approximate 
measurement of the force of blows an axle undergoes in real wear 
and tear. This could in some measure be attained by having a 
well-loaded truck fitted with special axle-guard irons, and by 
having springs of known elasticity so arranged, with an indicator 
in the form of a self-fastening clip, which would show the greatest 
elastic stress brought into play during a given time of running. 
Experiments might also be tried by letting the loaded wagon run 
at known 5 s over certain small solid obstructions placed on each 
rail. The limit of the depression of the springs—presuming they 
were not broken—as shown by the self-fastening clip, ought thus to 
afford some data as to the force of the shock. An attempt might be 
made on similar principles to ascertain the extent of some of the 
ordinary longitudinal shocks of shunting, &c. Whatever the 
amount of the shock was thus found to be in ordinary eventuali- 
ties, the test to be applied to axles should bear some relative 
greater proportion thereto. Whatever mony San thought of these 
crude suggestions, most engineers, it may resumed, feel the 
need of some uniform normal test of a reasonable kind for railway 
axles, and, acting on scientific principles, such test undoubted! 
ought to bear distinct proportion to the actual work an axle will 
be called upon to perform. It is not, however, my province to 
enter deeply into this interesting subject before an assembly such 
as that = I have the honour to address. I shall rest satisfied 
in having brought before its notice some few practical proofs of 
the toughness and resisting strength of wrought iron railway 
axles. 








THE SOUTH AMERICAN AND BUENOS AYRES 
EXHIBITION OF 1880. 


WeE have been supplied by Mr. J. Hayes, of 27, Leadenhall- 
street, E.C., with the following extracts from the book of 
regulations which have been drawn up by the authorities in 
Buenos Ayres, and issued in pamphlet form, printed in the 
language of the country—Spanish—a copy of which is before 
us. The official notice of this Exhibition is seen in our advertising 
columns :— 


General Conditions.—The Exhibition of 1880 at Buenos Ayres 
is to be held under the patronage and sanction of the Argen- 
tine Government, Congress having passed a resolution to this 
effect, viz., that the third centenary since the foundation of the 
city of Buenos Ayres should be commemorated by the opening of 
a grand and national Exhibition on the 15th day of September, 
1880, and will close on the 15th day of December of same year. 
English exhibitors who wish to take part in this Exhibition 
should make application before 15th November, 1879. The 
exhibits will be divided into six sections, as follows :—(1) Natural 
and agricultural produce ; (2) machinery ; (3) articles of general 
industry ; Ay, fine arts; (5) educational exhibits; (6) stock— 
thoroughbred, &c. Each section will be divided into groups, 
classed according to the system of general classification annexed 
to the present rules. A general catalogue will be drawn up of 
exhibits of all the countries represented in the Exhibition. 
Exhibitors of machinery who require the use of steam should 
give notice of the same at least six months beforehand, stating 
the total horse-power necessary to put their machinery in motion. 
Steam will be provided gratuitously, it pe esnig pon the exhi- 
bitors to supply their own pipes, connections, &. No exhibit 
can be taken away before the close of the Exhibition without 
mg authority from the Commissioners of the various sections. 

ere will be four classes of prizes, as follows :—First, gold 
medal; second, silver medal; third, bronze medal; fourth, 
honourable mention. The gold medal will be considered as the 
grand prize, and will be given to those exhibitors who have high] 
distinguished themselves by presenting some object or exhibit 
which by novelty of invention, or its important appli- 
cation to industry or the arts, shall deserve especial reward. 
The silver medal will be considered as the first prize, and 
will be given to those exhibitors who have distinguished 
themselves by placing some object or exhibit standing highest in 
its class. The bronze medal will be considered as the second 
prize, and will be given to those exhibitors who have distinguished 
themselves by presenting objects of a superior class. Honourable 
mention will be looked upon as the third prize, and will be 
handed to those exhibitors who have distinguished themselves by 
exhibiting articles of a good class. Each medal will be accom- 
panied by a diploma stating the name of the exhibitor, explainin 
the nature of his exhibit, and the class of prize, and will be sign 
by a member of the Argentine Government, the president and 
secretaries of the Industrial Club, and by the Commissioners of 
the Exhibition. The decision of the judges will be reserved, and 
the publication of the prize list will take place fifteen days prior 
to the close of the Exhibition. The distribution of prizes will 
take place on the closing day of the Exhibition. The exhibitors 
must remove their goods within thirty days from the closing of 
the Exhibition ; at the expiration of this time those objects that 
have not been removed will remain at the risk and expense of the 
said exhibitors. The Commissioners will bear the expense of 
erecting stands, machinery sheds, &c.; each exhibitor, however, 
will be charged at the rate of 5 dols. per square metre—equivalent 
to £1 sterling nearly. Exhibitors will have the right of choosin, 
their positions according to the date of their application. Al 
machinery brought or sent to the South American and Buenos 
Ayres Exhibition will be admitted into the country free of duty. 
All goods or manufactures not re-shipped after the close of the 
Exhibition must pay the customary duties. 

As before mentioned the entire Exhibition will be divided into 
six sections, each section being again sub-divided into numerous 
groups, each group containing a large number of classes. 
Section 1—natural and agricultural products—is divided into five 
groups: Group 1, Mineral products; Group 2, forest products ; 
Group 3, agricultural products; Group 4,tanimal products ; 
Group 5, exploration accessories. Section 2—machinery—com- 
prised in eleven groups, as follows :— 

Group 1, Machinery and Apparatus for the Production and 
Transmission of Power.—Class 1, Land and marine steam engines; 
Class 2, hydraulic machinery (water-power cnainer) 5 Class 3, 
motors to be actuated by the force of the wind; Class 4, gas 
engines, electro-magnetic, and other systems; Class 6, apparatus 





for the transmission of power; Class 7, other machinery and 
apparatus belonging to this group. 

Group 2, Machinery (Hydraulic).—Class 1, Hydraulic lifts, 
pumps, &c.; Class 2, hydraulic presses ; Class 3, hydraulic gauges, 
valves, syphons; Class 4, hydraulic apparatus and machinery in 
general referring to this group. 

Group 3, Machinery and Apparatus for the Explorations of 
Mines and the Working up of Metals, Ores, &c.—Class 1, Boring 
tools and machinery ; io 2, machinery for the extraction of 
minerals ; Class 3, fans and centrifugal pump for ventilation, 
pumping, &c.; Class 4, smelting furnaccs and accessories ; Class 
5, machinery for parting and pulverising minerals. 

Group 4, Typographical and Lithographical Machinery, Type 
Founding, Book-binding, and Paper Manufacture. — Class 1, 
Machinery and apparatus used in paper making and its applica- 
tions; Class 2, machinery for 7 alba iy typography, book- 
binding, &c.; Class 3, machinery and apparatus for type founding ; 
Class 4, all machinery, &c., that are in any way connected with 
the group. 

Group 5, Machinery for the Improvement and Preparation of 
Fibrous Textiles, Vegetable and Anima’.—Class 1, machinery and 
apparatus for the improvement of fibrous textiles in general ; 
Class 2, looms of various kinds; Class 3, machinery and appa- 
ratus for drawing and modelling of patterns; Class 4, machinery 
for making shoes; Class 5, sewing machines, &c.; Class 6, other 
machinery belonging to this group, but which cannot be detailed. 

Group 6, Machinery for the Ceramic Arts in General.—Class 1, 
brick-making machines, also for tiles, pipes, artificial stones, &c.; 
Class 2, machinery and plant for manufacturing porcelain, 
earthenware, and pottery in general; Class 3, glass-making 
appliances ; Class 4, cement, lime, gypsum, and artificial stone- 
making machinery. 

@roup 7, Machinery and Appliances of Transport.—Class 1, 
locomotives of all kinds for rail and tramway; Class 2, traction 
engines; Class 3, machinery and apparatus connected with naviga- 
tion ; Class 4, aérial locomotion ; Class 5, miscellaneous exhibits 
in connection with this group. 

Group 8, Machinery and Apparatus used for Constructive Pur- 
poses.—Class 1, Machinery used in the construction of bridges, 
viaducts, causeways, and highway communication in general ; Class 
2, apparatus and instruments used for testing materials of con- 
struction ; Class 3, other appliances belonging to the group but 
not detailed. 

Group 9, Machinery and Apparatus especially adapted for Agri- 
cultural Purposes.—Class 1, Steam ploughing machinery, horse 
raya machinery ; Class 2, agricultural implements ; Class 3, 

itto ; Class 4, sawing and wood-working machinery; Class 5, 
thrashing machines ; Class 6, reaping machines; Class 7, machi- 
nery and apparatus for or used in wine and alcoholic drink manu- 
facture; Class 8, machinery for the manufacture of vegetable 
oils; Class 9, sugar mills and machinery; Class 10, machinery, 
&c., for the preparation of vegetable and alimentary products ; 
Class 11, miscellaneous types of agricultural machinery ; Class 
12, other machinery in this branch, but not detailed. 

Group 10, Machinery and Special Appliances for Working up 
Animal Products.—Class 1, machinery used in the manufacture 
of cheese, butter, and other produce of the dairy; Class 2, 
tanning machinery and plant; Class 3, wool-cleaning and washing 
machinery ; Class 4, machinery for making up into bales and 
pressing wool, horsehair, &c.; Class 5, machinery and plant used 
in melting, purifying, and preserving fats, grease, and animal 
oils; Class 6, machinery for the preparation of horns, hoofs, 
bones, &c.; Class 7, soap and candle-making appliances ; Class 8, 
meat-preserving plant and appliances ; Clase 9, other speciali- 
ties common to this group, but not here detailed. 

Group 11, All Machinery and Apparatus for Special Purposes, 
as used for Industrial Operations, and which have not been already 
included in the above Groups.—The third, fourth, fifth, and sixth 
sections are all taken up with industrial, agricultural, and fine 
arts exhibits, and, of course, are either directly or indirectly con- 
nected with mechanical and engineering operations, but I dare 
— further trespass on your valuable space, so now draw to a 
close. 








ON KEEPING IRRIGATION CANALS CLEAR 
OF SILT.* 
By Rozsert Burton Buckuey, Assoc. M.1.C.E. 


THERE are four methods by which it is possible to exclude more 
then a desirable proportion of silt from entering an irrigation 
system : (1) By works in the river, which will clear the water 
before it enters the canal. (2) By so constructing the head sluice 
of the canal that only water bearing the desired proportion of silt 
is admitted. (3) By constructing a depositing basin near the 
head of, and in, the canal itself, to be cleared either by dredging 
or by hand labour ; or, what is practically the same thing, by 
making two supply channels from the river to the canal, one to 

while the other is being cleansed. (4) By constructing a 
double row of sluices, with a settling tank between, so arranged 
that the water is drawn off from the lower row carrying the 
desired amount of silt, and so designed that the deposit in the 
tank can be flushed back again into the river. 

These systems are, of course, applicable under different 
circumstances. The first can be rarely used, and only when the 
local conditions are suitable. As, for example, where the bed of 
an inundation canal is perhaps 8ft. or 10ft. above the level of the 
bed of the river, and which canal is therefore only supplied when 
the river isin flood. In such a case, if a position for the head of 
the canal can be selected behind an island covered with brush- 
wood, the top of which is perhaps a little below, or even slightly 
above the high flood level, it may be well worth the cost to make 
an artificial connection between the head of the island and the 
main land, so that all the water entering the canal will first flow 
through the bay, formed between the island and the main land, 
—— that bay from below. The velocity of the water in the 
bay will thus be diminished ; the water will deposit sili in the 
bay instead of carrying it into the canal; and if the bay be a 
large one the canal may work for many years without its bed 
silting up. 

The same principle can be employed on large irrigation 
schemes, by altering the methods now generally adopted in these 
works. The almost invariable arrangement is, that the weir 
which stretches across the river, at a height of from 8ft. to 15ft. 
above the bed, is cut by two sets of under sluices, which are 
purposely set as close as possible to the head sluices of the canal 
immediately above the weir ; the floors of the head sluices and of 
the under sluices being at the same level. The under sluices are 
placed in this position so that silt may not accumulate in front of 
the entrances to the canal, and thus impede the free entrance of 
boats to the lock and of water to the canal. This object is 
attained by opening the under sluices during floods, thus drawing 
down a rapid stream immediately in front of the opeaings to the 
canals, wbich scours the channel, and removes any deposit that 
may have accumulated. At the same time that this action of the 
under sluices clears the approaches to the canal, it causes the 
canal to be more deeply silted, for the higher velocity produced 
by the scour of the under sluices removes an extra quantity of 
silt from the bed of the river, and it is from this rapid and 
silt- ing stream, impinging directly on the head sluices, that 
the canal is supplied. But if the weir were constructed with a 
double set of under sluices at each end, one set being in the line 
of the weir, and about 200ft. from the river bank, and the other 
set some distance lower down the river, but connected to the 
upper set by a flank wall parallel to the river bank, and if the 
off-take of the canal were placed immediately above the lower set, 


* Abstract by the author of an original communication to the 
Institution of Civil Engineers, vol. lviii., on ‘‘The Proper Construction 
of Irrigating Channels, &.,” accompanied by nine sketches, 





the stream flowing to the upper set would not pass in 

off-take to the canal, ‘I'he Siv-bearkag water Lm? tae 
the upper set of under sluices with full velocity, while that 
portion of the river destined for the canal would have its velocit 
checked immediately opposite the flank wall, and would de on | 
its silt to a great extent before it reached the head sluices of the 
canal. ‘To sweep away the silt which would be deposited betw 
the weir and the head sluices, it would be necessary to close the 
upper under sluices and to work the lower ones. This plan 
would be rendered most effective by closing the head of the canal 
for a few hours every week, while the lower under sluices were 
opened, so that the channel might be kept clean without allowin, 
any silt-bearing water to have access to the canal. ad 

In almost all cases the head sluice of a canal is formed by rows 
of single shutters sliding in vertical grooves, so that water is 
always first admitted to the canal from below the shutters, that 
is at the level of the sluice floor. If the sluices were constructed 
so that the water was drawn from the top instead of from the 
bottom of the river, much less silt would be carried into the canal 
In rivers which rise moderately, it is best to have a single opening 
in each vent, covered by three or four shutters sliding in a 
vertical groove ; and each of these shutters should have indepen- 
dent opening gear. In rivers liable to floods rising 30ft. it is 
necessary to have, in each vent of the sluices, several o penings at 
different levels, each opening being fitted with an independent 
shutter, so that water can be drawn off at different levels as the 
flood rises or falls. This way of dealing with the silt can at most 
be but partially effective ; but there are some rivers, carrying a 
small amount of silt, to which this system may be applied with 
sufficient effect to render the clearance of silt from the canal 
ennormenty. 

The third method is frequently adopted in Indian canals. The 
first half mile of the canal is excavated with a base sufficiently 
large to cause a great diminution of velocity ; the silt is deposited 
during floods, and excavated when the canal is closed during the 
summer; or perhaps it is dredged out at a cost even more 
excessive than that of evcavating it by hand, 

The fourth method is peculiarly suitable for rivers with a rapid 
fall. It is also most desirable where a canal runs alongside of the 
river for some distance before branching off into the country, If 
this method be adopted, the channel for the first half mile or so 
must be of such capacity that the velocity of the water in it, 
when carrying the full volume required for the canal, shall not 
exceed that which will allow of the deposit of the matter in 
suspension ; so that the water, when it reaches the end of this 
length, shall contain only that proportion of silt which the 
channels below are arranged to convey to the fields. At the end 
of this broad channel a sluice will have to be built to carry the 
full discharge required in the canal with little or no head upon 
it. The head sluice on the river bank must be designed so that, 
with only a moderate flood in the river, a sufficient quantity of 
water can be introduced into the canal to generate a velocity of 
3ft. to 4ft. per second in the broad reach, the flushing sluices 
leading back from this reach to the river being arranged to 
discharge a corresponding quantity, or even a larger quantity, of 
water. These sluices might be fitted with falling shutters. The 
largest flushing sluice should be about 150ft. to 300ft. from 
the head sluice, for it is about this point that the heavy sand is 
deposited, and where the greatest scour would be required. This 
system is the most effective and the least expensive for large 
schemes. If the head sluice on the river bank be constructed on 
the principle of taking water from the surface of the river, instead 
of from below, the minimum amount of silt will enter the broad 
reach, and that can, under favourable conditions, be cleared 
away, by closing the sluices at the extremity of the broad channel 
for a short time, and opening all the lower shutters of the head 
sluice on the river bank and the various flushing sluices, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 


*.* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Speeifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. } 

Grants and Dates of Provisional Protection for Six Months, 


3870. Dyernc in Sections Fiprovs Materiaus, &c., E. C. Davies, Brad- 
ford. 

3872. Bevts, &c., J. Kneen, Water-street, Liverpool. 

3874. Comprnc Macutnes, E. de Pass, Fleet-street, London.—A commuui- 
cation from J. Imbs, Boulevart Saint Martin, Paris.—25th Septemder, 
1879. 

3879. Drawino-orr Breer, &c., H. T. Defty, Middlesbrough. 

8878. Bepstgeaps, C. A. B. Target, Bath. 

= Joust for Rattway Rats, J. H. Edwards, Arnside, near Miln- 
thorpe. 

3882. a Metats, E. Morewood, Llanelly. 

3884. Stream Borers, C. G. Marston, Handsworth. 

3886. Connectinc ToceTHer Parts of Framep Woopwork, J. Lisle, 
Oldham. 

8888. Rivettinc, &c., Merat Piates, W. R. Lake, Southampton-build- 
ings, London.—A communication from J. F. Allen, New York, U.S.— 
26th September, 1879. 

3890. Drinkine, &c., Fountains, P. Mickel, Falkirk, N.B. 

3896. Preventinc the Oxripisine of Merats, F. H. F. Engel, Hamburg. 
—A communication from A. Becker, Hamburg. 

3898. StorreRine Borries, &c., W. H. Allen, Cubitt Town,—27th Septem- 
ber, 1879. 

3904. Hyprocarpon Stoves, &c., W. B. Woolley, Bridge-street West, 
Birmingham. 

3008. Manuracture of Paver in the Wes, J. Clarke, Elton. 


3910. Inp1a-rUBBER Tubes or Pires, L. V. Lerenard, Pai 


3912. BALANcING Penpant Lamps, J. Imray, Southampton-buildings, 
London,---A communication from L. Keyling and A. Thomas, Berlin. 
3914. ro? and other Brusues, J. Varley, Charterhouse-buildings, 

ndon. 

8918. Testinc the ATmospHere in Mines, A. M. Clark, Chancery-lane, 
London.—A communication from E. Amouroux, Paris.—29th September, 
1879. 

$920. Gas Reoutators, H. J. Haddan, Strand, London,—A communica- 
tion from P. Lechler and E. Zimmer, Wurtemberg. 

8922. Looms for Weavina, J. Conlong, Bury. 

$924. PuLttey Buiocks, J. Webster, Liverpool. 

3926. TapLets for ErasaBLe Writine, A. W. L. Reddie, Chancery-lane, 
London.—A communication from H. W. Holly, Brooklyn, New York. 
3928. MaNuRE or FerTIListInc Comprounp, W. R. Lake, Southampton- 

buildings, London.—A communication from R. C. M. De Molon, Paris. 

_. a or StoprerRinG Borr.es, H. Bateman, Stoke Newington, 

ndaon, 

3936. Grippinc and ReveasinG the Corps of Rotter Buiyps, &c., 8, Goff 
and F. Potter, Birmingham 

$938. Wurre.eaD, W. R. Lake, Southampton-buildings, London.—A com- 
a from G. T. Lewis, Philadelphia, U.S.—30th September, 
1879. 

$942. HorTICULTURAL BorLers, C. Shaw, Wolverhampton. 

3946. ManiroLtp Copyine Apparatus, H. J. Haddan, Strand, London.—A 
communication from A. Lischke, Leipzig, Saxony.—Ilst October, 1879. 

8950. Barus, &c., G. Smith, Glasgow, N.B.—2nd October, 1879. 

8096. THRASHING Macuines, W. Watson, Linley-hill, Leven, and H. Scarr 
Beverley.—30th July, 1879. 

$282. Friction Brake Apparatvs for Tratys, C. Fairholme, Gracechurch- 
street, London.—A communication from W. Bandel, Munich.—1l4t/ 
August, 1879. 

8334. Winpina Yarn, W. Hoyle and J. Rotheray, Bradford.—18th August, 


1879. 

$432. Locks, J. Edwards, Cassland-road, South Hackney, London.—26th 
August, 1879. 

$444. Framework for Coverinc Raitway, &., Wacons, W. B. Berrey, 
Rainford ) & ter.—27th August, 1879. 

3481, Treatine Starcu Resipves, A. Manbré, Walbrook, London. 
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qinauisuina Licar in Rattway Carrtaoes, G. Brockelbank, 
ot erie: Anerley.—29th August, 1879. é 
3545. InstRUMENT for TEACHING the Viottn, &c., C. Knight, City Arms- 
buildings, London. —8rd September, 1879, 
3568. ComBING Finrovs Supstances, A. M. Clark, Chancery-lane, London. 
—A communication from Heilmann- Ducommun and Steinlen, Paris. 
one. Bicycues, C. F. Foster, Kensington Park, London.—5th September, 


3684. oe Frames, R. W. Raphael, Balnamore, Ballymoney, Ireland. 
September, 1879. 
on am dour MAN-HOLE FLAP, A. T, Angell, Fulham-road, South Ken- 
sington, London. 

x, PREVENTING Fravup in the Payment, &c, of Money, J. Britten, 
Camberwell, London,—20th September, 1879. 

3806, Prorectino, &e., Suips’ Borroms, G. 8. F. Edwards, South Shields, 
Durham,.—22nd September, 1879. 

3841. SareTy Lamps for M'nens, R. Spencer, Gainsborough. 
3845. Sewina Macutnes for Hen-stitcHing HanpDkercuiers, B. Hunt, 
aeerle- street, Lincoln’s- a -fields, London.—A communication from J. 
H. Brown, Brooklyn, U 5 3 

8847, SAUSAGE-FILLING a H. J. H. King and T. H. Abbott, New- 


9819, BPRiNOS for SappLes of Bicycues, &c., J. Harrington, Ryde, Isle of 
W 


$851. Mrrer for Measurino Warer, &c., G. F. Redfern, South-street, 
Finsbury, London.—A communication from Messrs. Desjardin and i 
Legrand, "Rue St. Thomas, St. Quentin, France. 

3855. PREPARING TRANSFERS, &e., for LirnoGrapuic Printino, E. Edwards, 

ndon.—A communication from G. Suther- 
land, cn sect —24th September, 1879. 

$857. Contrnvous Brakes for Trays, ‘A.C. Boothby, Kirkcaldy, Fife- 

N.B. 

con teahahin RowInG Spranates, A. J. Harrison, Coventry.—A com- 
munication from J. M. Cafl ee Boston, U.S. 

3863. JEWELLERY, A. Lion, Pa 

3865, TeeToTUM, BAGATELLE, &e., R. \ i ag Birmingham. 

3867. Firecrates, W. H. Warmen, Bristo! 

3869. Stoprinc and Cosine Bort.es, i. Codd, King William-street, 

ndon. 

sett. Sream Borvers, T. H. Thwaites, W. H. Thwaites, A. Stewart, and 
J. Sturgeon, Bradfo 

3873. Heets for Boors and Snoes, F. Richardson, Providence, Rhode 
Island, U.S. 

3875. ELectric Licutina, C, W. Harrison, Southampton-buildings, Lon- 
don.—25th September, 1879. 

38381. Finrerixe and Dayine Sewace, W. Gibbs and G. C. Gibbs, South- 
ampton-buildings, London. 

8883. BREECH-LOADING SMALL-ARMs, W. M. Scott and J. Tonks, Birming- 


ham. 
3885. TREATING CaouTCHOUC, E. A. Brydges, Belle Alliance strasse, Berlin. 
—A communication from L. Heyer, Berlin. 
“a. SUSPENDING ne Sperm &e., E. ; a. and J, L. Clark, Victoria-street, 
26 879. 
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38:9. CoMBING Frsrovs MATERIALS, A. M. Clark, Chancery-lane, London. 
~-A communication from Bourcart, fils, and Company, Montbéliard, 


France. 

3301. Dampers, Fives, &c., J. R. Fielding, George-street South, and B. 
Butterworth, Casson-gate, Rochdale, 

3893, SpLit-seconD Time Reoisters, P. ‘s. Justice, Southampton-buildings, 
London.—A communication from W. B. Fowle, Newton, Middlesex, 
U.S. 

3895. Sprinos for Carniaces, J. Imray, Southampton-buildings, London. 
—A communication from E. Delessert, Paris. 

3897. Brussecs, &c., Carpets, J. Bennie, Kidderminster. 

3899. Portaste RecepTacies or Boxes, W. L. Wise, Whitehall-place, 
Westminster.—A communication from H. Roman, Paris,—7 th September, 
1879. 

3903. MANUFACTURE of Staure, J. Robinson, Lett pe 

9905. Gas Motors, E. P. A p , London.— A 
communication from C. Angele, Hanover. 

39007. Wrrnprawine, &., Fermentep Liquips, R. J. Willder, Bootle, 
Lancashire. 

3909. Lowerino Boats from the Srpve of Vessevs, F. B, Hammond, Folke- 
stone. 

39ll. Parviss having Removaste Recerracies, G. W. von Nawrocki, 
Leipziger-strasse, Berlin.—A communication from M. Weynand, Trier, 
Germany. 

3913. ComPpREssING Enornes, A. Davis, Westminster-chambers, Victoria- 
street.—A communication from J. F. Allen, Brooklyn, U.8. 

3915. Karts for Srreer or Roap Tramways, W. Page, Josephine-avenue, 
Brixton-rise, Surre ~— 

3917. Fuen, &e., E. wa" Exeter.—20th ee, had 

3919. LAVATORIES, &c., A. Smithand R. Smith, 

3923. TREATMENT of Pia IRON, G. E. Vaughan, tenmenes lane, London.—A 

tion from E. Osnabruck, ssia. 

8925. Composine and DisrrisuTine Tyre, H. J. Haddan, Strand, London.— 
A communication from C. G, Fischer, Schloss Holte, and A. von Langen, 
Diisseldorf, Germany. 

3927. GALVANO-PLASTIC Process, W. E. Gedge, Wellington- street, Strand, 

mdon.—A communication from C. Bonaz, Oyonnax, France 

3929. Wispow Sasues and Frames, A. M. Clar Chemecry-lane, London. 
—A communication from P, Sury, Paris. 

$931. CALL or SIGNALLING Apparatus, J. H. Johnson, Lincoln’s-inn-ficlds, 
London.— A communication from C. Ader, 

3932. Brick-Makinc Macuines, A. Hirst, Dewsbury. 

3933. Preparine Jute Yarn, W. Brierley, Halifax.—A communication 
from R. Francke, Niederau, Saxony. 

$935. Borries and STOPPERS, H. Barrett, Hampton, Middlesex. 

3937. Umprecias, G. L. Pouty, Hambi 

3939. Merers for Water, &c., C. Kessel sler, Mohren-strasse, Berlin.—A 
+ — acta from C. Oswald, Pelplin, Prussia.—30th September, 

my 

3940. Cuurns, W. Waide, Leeds. 

3941. Lenses, J. Ferguson, Napicr-road, Edinburgh. 

= Trprinc Wacons, E. Kuntze, Leipzig, Germany.—A communication 
from J. von Witzleben, Arnstadt. 

$947. Evo.vixe or GENERATING, &c., Hyprocen Gases, T. Atkins, 
Almeric-road, Clapham Common-gardens, Surrey. 

3949. BUTTON-HOLE STITCHING Apparatus, G. W. von Nawrocki, Leipziger- 
strasse, Berlin.—A communication from G. Neidlinger, Hamburg. —lst 
October, 1879. 

3952. MovLpixe Traps for WATER-CLosETs, W. M. Smeaton, Newcastle- 
street, Strand, London. 

2 Rotary ENGINES and Pumps, B. Tower, Grote’s-place, Blackheath, 














nt. 
weno + agape for Route, &c., J. Dodge, Newton Heath, near Man- 


3957. Rerriceratina, P. M. Justice, Southampton-buildings, London.— 
A communication from B. F, Teal, and G. G. Fryer, — elphia, 
3958. Purrinc Our Snips’ Boats, J. Hudson, Live 
3959, i aammaae Evectrope, I. L. a a Regent-street, 
ndon. 
3962, SropreRine Bort.es, J. Watson, Tatham-street, Sunderland. 
3963. Vatves, D. Blacker, "Thornhill, Dewsbury. 
3064. CENTRAL-FIRE CARTRIDGE Cass, Cc. 8. ley, Park Village East, 
Regeut’s Park, London.—2nd October, 1879. 
3965. | on goa for Emprorvery, &c., M. Guggenheim, Lawrence-lane, 
ndon. 
3967. RecuLatine Surrty of WaTeR to WaTER-cLOsETS, W. Nunn, Rye- 
lane, Peckham. 
3908. Lamps, G. Smith, Great Portland-street, Lonnon. 
8972. Tin-PLaTEs, O. Roberts mae 
3973. ROLLING MeTaLiic Bars, &c., E. A. Brydges, Belle Alliance-strasse, 
Berlin,—A communication from’ the Menten and Schwerte Eisenin- 
dustrie Company, Schwerte, Germany. 
3974. Carriages for PREVENTING ACCIDENTS in Cases of Horses Runnino 
Away, J. R. Towers and C. Berry, Birkenhead. 
2975. CHaiRs, &c., for Joists, R. Beckett, Hartford, Chester. 
3977. Sasn FRaMzs, E. Davey, Edward- street, Hampstead-road, London. 
— Groovep PLates or TABLEs of TYPE-DISTRIBUTING, &c., MACHINES, 
J. Leber, Goswell-road, London. 
3979. > Sennen Hines and Sx1ns into LEATHER, J. Dayer, Bermondsey, 


urrey. 
8982. Woven Fasrics, H. Mann, Mancheste: 
3983. Fasrentnos for ease. G. F. Charnock, Leighton-lane, und G. 
, Belle Vue-road, Leed 

3984. ROJECTILES, E. M. Minussell, Limerick. 

3985. Steam Borers, G. W. von Nawrocki, Le r-strasse, Berlin.—A 
communication from J. Géhring, Franken ermany. 

3987. Buttons, &c., A. Lowman, Aston. 

“ae and PARASOLS, F. A. Harrison and C. Priestland, Bir- 

3989. Venrer-cutrina Macuines, F. H. F. Engel, Hamburg.—A commu- 
nication from W. ¥. Zipperling, Hambu 

8990. CaourcHouc ARTICLES, J. ’ Walsh,  ceaantedhieiienn Crossley- 
street, Halifax.—A communication from J . H. Levenstein, Berlin. 

3991, REGULATING Pressures, W. A. Barlow, St. Paul’s Churchyard, 
jae ies. communication from A. Monchablon, Paris, France.—8rd 
8992. STCFFING Savsaces, J. H. Johnson, Lincoln’s-inn-fields, London.— 
A Re from J. G. oe benny oe Pennsylvania, U.S. 
3993, Stays, &c., W. E. Whale, Al eeicarem mag? ndon.—A communica- 

tion from H. Schultz, Route de Gonnesse, St , Paris. 
3994. Gas, J. G. Tongue, a a ek ae dings, Chaneery-lane, London. 
—A communication from A, Rit » Halle-on-the-Saale, Prussia, 





8995. + a Capstir, D, Grant, Water-lane, Queen Victoria-street, 

ndon 

8996. TreaTING Sotip Resipues, A. Manbre, jun., Liverpool. 

3097. BaLioons, H. Simon, St. Peter’s-square, Manchester. —A communi- 
cation from G. Baumgarten, Gruna near Chemnitz, Germany. 

8998. RapIAL Dri_iine Macuiyes, H. Simon, St. Peter’s-square, Man- 
chester.—A communication from P. T. J. Langbein, Wiirzberg, 
Germany. 

3999, en ARABLE Lanp, &c., E. Green, Earl-street, Coventry, 

j arwic! 

4000. VeLocipepes, J. Turner, Coventry, Warwick. 

4001. MrcHANICAL "LOADER, J.T. Lemaire, Hodimont-Verviers, pon 

4002. DISINTEGRATING waa yd and other Frsrous Sraiks, H. J. Haddan, 
Strand, Westmi —A m from A, Angell, East Orange, 
New Jersey, U.S. 

4003. Fire Enornes, E. T. Hughes, Chancery-lane, London.—A com- 
munication from A. L. Schultz, Tempelburg, Germany. 

4004. PRopeLine Suips and other Vesse.s, J. H. Johnson, Lincoln’s-inn- 
tields, London.—A communication from ‘a. Heel, Bielefield, Westphalia, 
Germany. 

4005. VenTiILatinG Hats, F. H. F. Engel, Hamburg, Germany.—A com- 
munication from T. Simis, Hamburg, Germany. 

4006. Automatic MusHroom Ancuor, J. E. Liardet, Breakspears-road 
Wickham Park, Brockley. 

4007. Sprino, &c., WinpLass, J. E, Liardet, Breakspears-road, Wickham 
Park, Brockley. 

4008. Dounie Grip Ancuor, J. E, Liardet, Breakspears-road, Wickham 
Park, Brockley. 

4009. Consrruction of Srinp_es, J. Brooksby, Blackburn. 

4010. Tickets, A. Ellissen, Maida-hill West, ¥ 

4012. Taps, J. A. Daniel, Halifax. 

4013. Boiters, W. Frankland, Chatburn, near Clitheroe. 

4014, Fivrerine, &c., Liquips, G. V. Alsing, Bradford. 

~~ P-aaaal Latues, J. Simpson, Lomas-street, Heaton Chapel, Lan- 


4017. , = and Taps, W. H. Crispin, Stratford. 

4018, a, A. M. Clark, Chancery-lane, London.—A communica- 
tion from F, P. de la Tega, Havana, Cu 

4019. RaiLway CARRIAGE Covritincs and Piatrorms, A. M. Clark, 
Chancery-lane, London.—A communication from R. Gamble, Talla- 

Florida, U.S, 

4020. STEEPING, &c., Correr, W. R. Lake, th ton-buildi 
London.—A communication from C. E. Botton Cleveland, Ohio, U.S. 
—4th October, 1879. 


Inventions Protected for Six Months = the Deposit of 
Complete Specification 
4171. Papiocks, N. A. Young, San Francisco, ‘California, U.S.—Lith 
October, 1879. 
-— Cousren- STAYS OF HeEL- -STIFFENERS for Boots and Shoes, H. H. 
London.—A communication from 8. L. 
Bailey, New York, U.S.—l7th: October, 1 1879. 














Patents on which the Stamp mp Duty of £50 has been Paid. 

4065. HARVESTING nage W. R. Lake, South ‘building 
London.—2Ist October, 1 

4066. HARVESTING Mac al W. R. Lake, ro id i eden 
London.—21st October, 1876. 

4071. Screw-curTTine, &c., Macuixe, E. Schlenker, Buffalo, New York, 
U.8.—21st October, 1876. 

= Musical INSTRUMENTS, C. Pieper, Dresden, Saxony.—23rd October, 
1 





4112. TREATING AnmaL, &c., Susstances, J. H. Johnson, Lincoln’s-inn- 
fields, London. —24th October, 1876. 
4113. CONTROLLING Sprep and Motion of Locomotive Enoines, H. Hughes, 
Leicester.—24th October, 1876. 
4139, Sarery VaLve Apparatus, J. C. Wilson, Mona House, Westfield 
Park, Bristol.—25th October, 1876. 
4167. GRAPNELS, A. Jamieson, , N.B.—27th October, 1876. 
4091. Rotary Morton, C. Pieper, Dresden, Saxony.—23rd October, 1876. 
4101. Lace, E. Simon, Paris, ce.—23rd October, 1876. 
4109. Fium Meter, J. Walker, Glasgow.—24th October, 1876, 
4124. ScaLe-BeamMs, &c., J. Parnall, Tyne-road, Bish 
shire. —24th October, 1876. 
4136. VALVE Gear, a Howard, Tottenham, London.—25th October, 
1876. 


4160. Hypraviic Enarnes, H. Dave: ey, Leeds.—26th October, 1876. 

4170. Enoravine, &c., G. Moulton, Manchester.—27th October, 1876. 

4173. TaBues, J. Marsden, Chandos Works, Beacon-street, Liverpool.— 
28th October, 1876. 

540. Cocks, J. Dewrance, Great Dover-street, Borough, Surrey, and J. 
Mallinson, Welwyn.—22nd November, 1876. 

4142, Inpicatixe the Number of REVOLUTIONS PERFORMED by WHEELS, 
&c., T. Dunn, Threadneedle-street, London.—25th October, 1876. 

4129. Currine &e., Rock, W. Sides and G. G. Rayner, Bootle.—25th 
October, 1876. 

4132. GRINDING, &c., INpDIA-RUBBERS, J. Heald, Chorley, Lancaster.—25th 
October, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 
3169. Straw, &c., Etevators, T. Perkins, Hitchin.—25th October, 1872. 
3101. Compounps of PYROXYLINE, &c., W. R. Lake, Southampton-build- 
ings, London. —21st October, 1872. 
$116. Savt, O. E. Pohl, Liverpool “22nd October, 1872. 
$134. Mortve-powER Encixes, J. Robertson, Glasgow. —23rd October, 1872. 
3151. Steam PLovcus, J. McLennan, Dunrobin Mains, Golspie. 94th 
October, 1872. 
3304. SrEaM ENGINES, J. Ruston, Sheaf Ironworks, Lincoln.—7th Novem- 


ber, 1872 

3148. AO &c., Smoke, &c., W. J. Johnson, Allendale.—24th 
October, 1872 

3160. Errerv ESCING Mrxturss, W. T. Cooper, Oxford-street, London.— 
24th October, 1872. 

3197. PORTABLE, &e., Sream Encines, J. Head and T. C. Brown, Ipswich. 

t ne 6) 
$212. GLass, MT T.C 


March, Pall Mall-place, Saint James’, London,— 
80th Oc 2. 
3179. Escape VALV £, J. Smith, Old Ford, London.—26th October, 1872. 


Notices of Intention to Proceed with Patents. 


1937. Looms, T. Hanson, Bradford.—l4th May, 1879. 

2173. Rotier MILts, J. Gillett, Melksham. - 31st May, 1879. 

2230. Lixinc Paper with Mus.in, C. J. Cropper, Kendal, Worcestershire. 
—5th June, 1879. 

2408. Winpow Screens, 8S. H. Sharp, Leeds.—18th June, 1879. 

2430. Pepa Music, 8. R. Stevenson, Nottingham. 

2431. Exrractinc Metats, C. Kesseler, Mohren-strasse, Berlin.—A com- 
munication from A. Wegelin, E. Hitbner, and E. Pollacsek. 

2443. Sprinc Matcu-pox, A. Martin, Store-street, Bedford-square, Lon- 
don.--19th June, 1879. 

2457. Vatves, C. Bentley, Liverpool. 

2473. Governors, T. Browett, Manchester.—20th June, 1879. 

2475. CARDING FrBRovs MATERIALS, W. Tatham, Rochdale. 

2477. Wasnixeo Sueep, R. Hall, Stockton-on-Tees. 

2478. Cuurns, P. V. de Voorde, Brussels. 

2479. Mou.pine, &c., WHEELS, G. L. Scott, Manchester. 

2489. DrawinG Gas ietonrs, A. Longsdon, Queen Victoria-street, London. 

2493. Fire AvarMs, L. A. Brasseur, Rue de Molenbeck, and. O. A. E. 
Dejacr, Place de Barricades, Brussels. 

2495. VaLves for Steam, &c., T. Sutcliffe, Halifax. 

2498. Heaps, E. Briggs, Bradford.—21st June, 1879. 

2504. Buoys, J. Clayton, Liverpool. 

2506. ComBustion of Fue. in Furnaces, W. Heiser, Berlin-Moabit, Ger- 


man 

2508. ARNING, R. Holmes, King- vatreet, Norwich. 

2509. SuLpno-acip, H. i. Lake, ildings, London.—A 
communication from Bindschedier and Busch. 

2511. Sutpwo-acip, H. H. Lake, ee eneneriidings, London.—A 
communication from Bindschedler aud Busc! 

2513. RoLLeR MILs, A. B , Fenchureb-street, London.—A com- 
munication from F, Weggmann. 

2516. Workinc STEAM FERRY TRAFFIC, R. B. Bell, Glasgow, and P. L. 
Henderson, Fenchurch- a, London. 

2518. Oris and Varnisues, T. H. Gray, Livingstone-road, Clapham Junc- 
tion, London. 

2519. Stiver Conpucrors, J. Barbour, Belfast.—23rd June, 1879. 

252). = Fort, J. "T. King, Liverpool.—A communication from C. 


» 1872. 
, 





2522. Poapuavons, C. Pieper, Belle Alliance-strasse, Berlin.—A com- 
munication from H. Pollack. 

2524. Fountains, J. Needham, Knightsbridge, Loudon. 

2526. Foor Warmers, W. E. Everitt, Ly ag 

2528. Evastic Wes, J. Molesworth and W. Ward, Wharf-street, Leicester. 
—24th June, 1879. 

2546. Hoops, E. de Pass, Fleet-street, London.—A communication from 
L. R. Foucqueteau. 

2547. Printine, &c., Macuine, F. H. F. Engel, Hamburg.—A communica- 
tion from F. Schlotke and L. Hesse. 

“ Propucine Motive Power, J. B. Rogers, St. Clement’s-lane, Lon- 


2556. Mutts, H. Simon, St. Peter’s-square, Manchester.—A communica 
tion from G. Daverio. 





2557. Furnaces, H. Simon, St. Peter’s-square, Manchester.—A communi- 
cation from C, Haupt.—25th June, 1879. 
2560. TREATMENT of ASPHALTUM, G. E. Vaughan, Chancery-lane, Lon- 
don.—A communication from E. a ay 
2562. Fricrion Gearine, H. J. Haddan, Strand, London.—A communica- 
tion from L. dei M, B. della F. o Fonti. 
2564. Cup or Fastener, T. Jenkin, oe ea London. 
2567. DisTRIBUTING Lie, &c., G. G. 8. L. Gower, Stafford House, 
Middlesex, and G. Greig, U ppat Sed Brora. 
2576. trea pat CaKED, «c., Flour, H. Simon, St. Peter’s-square, 
‘from G. Daverio and J. H. Bituzli. 
oan MALTING, | r Wirth, Frankfort-on-the-Maine, Germany.—A commu- 
nication from D. Gruber.—26th June, 1879. 
2586. Dampina, &c., Spit Peas, G. Litster, jun., Edinburgh. 
2604. CULTIVATING, &e., IMPLEMENTS, W. N. Nicholson ae W. Mather, 
Newark upon-Trent. 
2609. PreventiInG Expiosions, 8. M. Rogers, Truro, and 8. Rogers, Lon- 
don.—27th June, 1879 
wr = VENETIAN Panne 'G. Whit uker, Sutherland-place, Bayswater, Lon- 





on. 

2616, Coxe Ovens, H. Simon, St. Peter’s-square, Manchester.—A commu- 
nication from F. Carves. 

2624. Tanks, &c., I. Shone, Wrexham. 

2626. ROLLER Mitts, E. R. Turner and F. Turner, Ipswich, and J. H. 

Carter, Mark-lane, London.— 28th June, 1879. 

2636. Dies or Mouxps, J. Hamblet, West Bromwich, Staffordshire. 

ofl. Raisine, &c., WATER, I. Shone, Wrexham. —30th June, 1879. 

9129. Gas-SOLDERUNG Iron, A. L. Vangel, Vienna. 
22734. CouLectinc MELTED Matersaxs, W. R. Lake, Southampton-build- 
ings, London.—A communication from A. Lacotte. —4th July, 1879. 

2747. Buckies, A. Le Blanc, Water-street, Liverpool.—A communication 
from A. E. McConnell.—5th July, 1879. 

2760. CincuLaTiInGc WaTER in Steam Boi.ers, J. Cassels, Water-street, 
Liverpool. 

2768. Retort Lips, J. Brown, Bill Quay, Durham.—7th July, 1879. 

2788. SipHon Pumps, A, M. Clark, hasten deen London. —A communi- 
cation from the Acid’ Pump and Siphon Company. 

2790. Pump for O11, &c., A. M. Clark, Chancery-lane, Londen.— A commu- 
nication from the Acid Pump and Siphon Company.—8th July, 1879. 

as ActuaTING Mou.ps, W. Southwood, King’s Norton, Worcester.—9th 

uly, 1879. 

2865. Piston Packinos, A. M. Clark, Chancery-lane, London.—A commu- 
nication from 8. A. Youse.—14th July, 1879. 

2918. Cooxine Stoves, W. Warren, Leigh.—17th July, 1879. 

2962. Joints of Pipes, A. M. Clark, Chancery-lane, London.—A commu- 
nication from L. A. Hermann.—2lst July, 1879. 

3004. Stream Generators, W. L. Wise, Whitehall-place, Westminster. - A 
communication from A. Gillitzer.—23rd July, 1849. 

3030. Heatine, &c., Furnaces, A. J. New, Ruddington, and 8. Thomas, 

well, Notts. —A communication from D. Thomas.—25th July, 1879. 

3133. CLEANING, &c., Grain, W. Bennett, Cork.- 2nd August, 1879. 

3326. MusicaL ScaLEs, &e., ’F. W. von Kornatzki, Perry-vale, Forest-hill, 
Surrey.—18th August, 1879. 

3371. CarTripces, E. Barnes, —reaeyagea —2lst August, 1879. 

3407. SPINNING, &e., E. Hird, Bolto; 

3423. AUTOMATIC BRAKE for + ommmeany &., C. T. Powell, Lodge-road, Bir- 
mingham.—25th August, 1879. 

= Guns, &c., H. A. Bonneville, Piccadilly, London.—A communication 

m W. . Farwell and 8. G. Clark.—28th August, 1879. 

3481, gino STARCH Scan A. Manbré, Walbrook, London.—2vih 
August, 1879. 

3531. SteeL, S. G. Thomas, Queen’s-road Villas, Queen’s-road, Wands- 
worth.—3rd Septenber, 1879. 

8558. Locomotive Eneines, J. Sharp, Sheffield. 

3560. Mitrernc Woop Moutpincs, W. Bowman, Austin-road, Battersea 
Park-road, Battersea. Surrey.—4th September, 1879. 

3568. Combine Firrous SussTances, A. M. Clark, Chancery- lane, London. 
pre tong aaa from Heilman-Ducommun and Steinlen.—5th Sep- 
tember, 1879. 

3682. Hats, J. Turner, Denton, Lancashire.—15th September, 1879. 

3717. TYPOGRAPHICAL, &c., Macnines, H. A. Bonneville, Piccadilly, Lon- 
don.—A communication from H. Voirin, Paris.—16th September, , "879. 

3771. Execrric Lamps, J. Brockie, Brixton, Surrey. 

3772. Continvovs Brakes, 8. G. ‘Colquhoun, Royal- terrace, Edinburgh, 
N.B.—19th September, 1879. 

go et FRAUD, a Britten, Camberwell, Surrey.—20th Septem- 

rv, 1879. 

8869. Stoprerine Botties, H. Codd, King William-street, London. 

3874. Compinc Macuings, E. de Pass, Fleet-street, London.—A communi- 
cation from J. Imbs. —25th September, 1879. 

3887. Deracuinec Boats, &c., E. J. Hill and J. L. Clark, Victoria-street, 
Westminster.—26th September, 1879. 

3895. Sprines, J. Imray, Southampton-buildings, Chancery-lane, London, 
--A communication from E. Delessert, 

3897. Carpets, &c., J. Bennie, Kidderminster.—2 7th September, 1879. 

3930. STOPPERING Borr.es, H. Bateman, Stoke Newington, London.—30th 

tember, 1879. 
sons. Vatves, D. Blacker, Thornhill, near Dewsbury.—2nd October, 1879. 
3965. Hotpers for EMBROIDERY, &e. ,» M. Guggenheim, Lawrence-lane, 
London.—3rd October, 1879. 

3992. SturrinG Sausacss, J. H. Johnson, Lincoln’s-inn-fields, London. — 
A communication from J. G. Baker.—4th October, 1879. 

4035. BLow1ne, &c., Ar, &c., H. Wilson, Stockton-on-Tees.—6th October, 


1879. 

4056. TANNING Hives, &c., W. R. Lake, Southampton-buildings, London. 
A communication from 8. Ullmer.—7th October, 1879. 

4110. Trx-PLaTeE Bar, &c., Sir H. Bessemer, Denmark-hill, Surrey, and 

A. G. Bessemer, Oakfield, South Dulwich. 10th Octeber, 1879. 

agi. Treatinc Leatuer, W. Morgan-Brown, Southampton- -buildings, 
London.—A communication from 1. 8. Hyatt. 14th October, 1879. 

4171. Permutation Pap.ocks, N. A. Young, San Francisco, California, 
U.S.—15th October, 1879. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at _ office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
October 25th, 1879. 


791, 10d.; 1035, 4d.; 1073, Sd.; 1101, 2d.; 1145, 4d.; 1148, 6d.; 1151, éd.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





708. DesILVERING AURIFEROUS AND ARGENTIFEROUS Leap, &€., A. V. 
Newton.—Dated 21st February, 1879.—(4 communication.) 4d. 

Metallic zinc or spelter is introduced into the fused lead after cleaning 
the bath from antimony, iron and other impurities by discharging air 
under pressure into the bath. Thescums thrown up by the action of the 
air are the oxides of antimony and iron mixed with lead oxides, and may 
be termed oxides No. 1. The zinc introduced produces rich scums which 
are alloys of lead, zinc and silver, and these are subject to the action of a 
blast of air and converted into fine oxides of lead and zine, the silver 
remaining unoxidised, but intermixed in the whole mass. The scums 
from this operation may be termed oxides No. 2.__ The lead which has 
given its silver to the rich scums or to the oxides No. 2 is contaminated 
with zinc, to remove which the metal is treated with a blast of air, the 
results being, first, zinc secums which may be used_for a uew desilvering 
operation and poor oxides of lead mixed with oxides of zinc, which may 
be termed oxides No. 8. The oxides No. 1 are finely powdered and dis- 
solved ini concentrated vinegar, the antimonial yellow oxide remaining in 
suspension, and the silver left in the bottom of the vessel, when by 
filtration the antimonial oxide is separated, and a solution of acetate of 
lead left. The oxides No. 2 are similarly treated ree Coste the silver, 
while the oxides of lead and zine dissolve r of lead 
and zine, the silver being collected in the form of a ine metallic grey 

ye be — the double acetate of lead and zinc added to the acetate of 
lead 0 ed from oxide No. 1. The oxides No. 3 are treated in the same 

ae the res — silver and the double acetate of lead and zinc are 
adi ied to that previously obtained. 
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805. Macwero-Etecrric Apparatus, W. P. Thompson.—Dated 28th 
February, 1879.—(4 communication.) 6d. 

This relates to eto-electric apparatus in which electric currents 
are obtained by the forcible relative movement between the armature and 
magnet, or the reverse ; an electric current continually changing. worked 
by the repelling and impelling force of the ——. and thereby causes 
motion and changes the force of electricity into electro-motive force. 
This invention is an improvement on patent No. 2314, dated 14th June 
1877, and consists in causing the armature to move in the magnetic field 
to and across a neutral line. 

908. Fastenrtncs ror Securtne Parcets or Goons, H. E. Newton. —Dated 
7th March, 1879.—(A communication.) 6d. 

A piece of wire is bent to a suitable form and pointed at its ends, so as 
to enter into and secure the two sides or parts in position. 


914. Caeckinc anp Sropprnc Steer Wire Hawsers, &, W. M. 

Bullivant.—Dated 7th March, 1879. 5 

This relates to improvements on patent No. 3054, of the year 1874, in 

which a trough wi! el sides was firmly bolted to the deck of a 
vessel, and contained a block, raised and lowered by screws, the hawser 
being placed in the trough beneath block, which was forced down upon it 
to check and stop the hawser. In this invention one side of the trough 
is abolished, so as to facilitate the introduction of the hawser, and the 
block is forced down by means of a hand wheel or worm or worm wheel 
and excentric. Two blocks separately actuated and placed one behind 
the other are employed, and the trough has a raised part between them 
so that the hawser being deflected is subject to a frictional holding. 
921. Dress Houpers, J. G. Rollason.—Dated 8th March, 1879.—(Not pro- 

ceeded with.) 2d. 


This consists in forming two pieces of metal into such a shape that 
when secured together by an eyelet they form a half circle or other suit- 
able curve, the eyelet acting as a hinge, the metal continuing on each 
segment or curve at right angles sufficiently into the centre that they 
can be secured by rivetting or otherwise to two circular or other shape 
hollow bosses or plates of metal, into which are secured two pieces of 
india-rubber or other suitable material. 


916. Sroprerinc Borrtes ror Contarninc AERATED Liquips, T. Rule. 
— 8th March, es with.) 2d. 
The body of the bottle is oval, and is contracted on two sides so as to 
present two internal projections opposite each other about half way 
down the bottle. The stopper when forced inwards is arrested by these 
projections, thus preventing it falling upon and breaking the sides or 
bottom of the bottle. 

Q1'7. Lames ror Burninc Mrverat On, H. W. Tanner, W. J. Barker and 

R. 8. Ince.—Dated 8th March, 1879. —(Not proceeded with.) 2d. 

Any convenient number of burners are placed in connection with one 
chamber to contain the oil, and the chamber is at a short distance 
from the burners, and is connected with them by means of tubes from 
the lower of the chamber to a point below each burner, from which 
point a tube rises to the burner at a level just above that of the top of the 
chamber. 


918. Looms, J. Collins and J. Brownlee.—Dated 8th March, 1879. 6d. 

This ists in the instant topping of all “‘ picking” or throw- 
ing of the shuttle and weft, and the taking up of the fabric or the pattern 
cards in fancy and figured weaving power looms, after one weft thread 
breaks or runs out by the weft fork action or mechanism for and in addi- 
tion to only stopping the loom as heretofore. 

919. ManuracrcokeE oF ANHYDROUS SuLPHURIC Acip, C. S. Gorman. 
—Dated 8th March, 1879.—(Not proceeded with.) 2d. 

This consists in the employment or use of sulphate of alumina or alum 
cake, or potash alum or ammonia alum, and rendering them anhydrous 
by heating them first at a low temperature and then submitting them to 
a red heat in an ordinary retort to drive off the anhydrous sulphuric 
acid. 

920. Giopes or SHapes For Lamps, B. @. 
1879.—{ Not proceeded with.) 2d. 

Glass, transparent or more or less frosted or ornamented or tinted, is 
used for the lower -_ of the globe, and white glazed earthenware is used 
for the upper or reflector part. 

922. Gear ror Sreerine Sups, &., F. Bradley and B. Latham.—Dated 
8th March, 1879. 6 

Cylinders to actuate the tiller are secured thereto, and their pistons are 
operated by fluid pressure, the motion being communicated to the tiller 
through rods sec to ropes passing round pulleys on the tiller and 
secured to the deck. A valve to control the fluid which actuates the 
piston is made with a cylindrical or conical surface, and is fitted within a 
similarly-shaped valve chest secured to and moving with the tiller. The 
valve spindle is attached to an a shaft free to rock in two planes 
at right angles to each other. otion in one plane is given to this shaft 
by hand, and in the other by the transversing movement of the tiller, the 
former serving to = the valve to admit the fluid to the cylinders and 
the latter to shut the same. 

923. Apparatus FoR Borinc on Dritumsc Rock, &c., 7. B. Docwra.— 
Dated 8th March, 1879.—(Not proceeded with.) 2d. 

The boring rod or drill bar, and in some cases also the core tube and 
after part of the crown, is provided with tubular bearings or guides pro- 
vided with adjustable springs to bear against the side of the 
hole, and which springs may, in some cases, be furnished with anti- 
friction wheels or rollers. 


924. Facitiratinc RemovaL or Wixpow SasHes For CLeanine, £. 
Kelly.—Dated 8th March, 1879.—( Not proceeded with.) 2d. 

Two plates of brass or other material are placed one at each side of the 
frame, inserted in pulley stile, and slightly higher than the lower sash 
and the breadth of slip sash and freeing bead. From the under surfaee 
of the plates are secured the slips and beads by screws countersunk. 
These plates are semicircular on the top and are placed flat on the face of 
the ley stile, the upper portion of each being secured by a screw which 
acts as a pivot, and on which the plate works, permi' the lower por- 
tion thereof to swing inwards, and thus allow the to be readily 
removed. 

925. Excecrric Lamps, K. W. Hedges.—Dated 8th March, 1879. 6d 
This consists in governing the feeding movement of the carbons of an 
electric lamp by rendering them magnetic and subjecting them to the 
ttracti of magnets that have their coils in lamp it, 
whereby the carbons are pressed against their guides and have their 
movement more or less impeded. 
926. Evectro-pyxamic AND Dynamo-eLecrric Apparatus, M. P. W. 
a ghee 1879. a . adtiaaiatian a 
i ists, First, cting a of magn roi g cran! 
or reciprocating arms of different lengths on the same shaft or axis so 





Holmes.— Dated 8th March, 











that the ts al other when they are moving in one 
direction and recede from each other when they are moving in op’ 

site direction ; Secondly, at the magnets to arms of different 
len; rotating at the same velocity round axes excentric tu 
each other, so that in each revolution the rt h eac! 


ag PP 

other, and in the other half revolution they recede from one another. 

927. Exvecrric Licut, R. C. ,Thompson.—Dated 8th March, 1879.—{Not 
proceeded with.) 2d. 

This consists in the employment of carbon or other suitable material 
in a pulverised or powdered state, in lieu of the solid pencils or sticks of 
carbon as ordinarily employed. 

928. Prerarinc MaTERIALS USED IN THE MANUFACTURE OF CHINA AND 
EARTHENWARE, AND APPARATUS FOR THE Same, C. Cope and W. R. 
Renshaw.—Dated 8th March, 1879. 6d. 

This consists of a revolving chamber lined with granite or other suit- 
able material, and provided with hollow trunnions, through which the 
indicated materials are fed, and when pulverised are conveyed out of the 
chamber by a current of air. 

929. Stream Enoines, D. Joy.—Dated 8th March, 1879. 8d. 

This consists, First, in transmitting the force from the crosshead with 
which the piston-rod from each cylinder is conn to the crank bya 
frame rather than a connecting-rod, thi e taking its bearing on the 
whole, or nearly the whole, width of the crosshead, and acting with a 
similar extent of bearing on a long crank pin, which, by preference, has 
a crank and fixed bearing at each side, so that ically the strain from 
each piston is transfe to each crank, and thus blended and 
on the shaft ; Secondly, in the application and use of a simple form of 
valve gear capable of giving expansive action or reversal to the valve or 
valves. 


930. Sarery Lamp ror Mivzs, &c., G. Korner.—Dated_8th March, 1879.— 
(Not proceeded with.) 4d. 

In order that the lamps may consume, but not explode, the infiam- 
mable air, a wire gauze case is charged with pieces of pumicestone 
im ated with ethiops of tinum, and placed within a porous sub- 
stance, preferably coke, in order that the ethiops of platinum may not 
pulverise or fall to dust. 

931. Apparatcs For Oxstaininc INCREASED ILLUMINATING POWER IN 
Burwinc Gas, J. Woodward.— Dated 10th March, 1879.—(Not proceeded 
with.) 2d. 

A frame is arranged on the'top of the chimney and carries a plug to act 
as a valve which is regulated by a screw, so as toi or d the 


ing mechanism, which consists of a vertical spindle provided at its lower 
end with a drill socket, and worked by wheel gearing. 
933. Ixvistp_e CLOcK-wINDING MECHANISM, WITH PERMANENTLY LOCATED 
Keys, &. M. L. Maxant.— Dated 10th March, 1879. 6d. 
A toothed wheel is fixed on the shaft or arbor of the barrel spring of 


the striki = ; this wheel is actuated by another, and this n b 
a pinion ; this pinion is pierced in the centre with a square hole, whic’ 
is traversed freely by the shaft of a key whose head rests excentrically on 


the dial beneath the door of the clock case which conceals it ; its end 
terminates square, and is of the same dimensions as the aperture in the 
— so that in winding up, the head of the hidden key is first drawn 
‘orward, which causes its ~— end to fix in the square of the pinion 
and so renders it solid with it; the key is then turned in the usual way 
for winding. For winding the spring barrel of the part, a toothed 
wheel is fixed tothe axis of the spring, gearing with an intermediate 
wheel which gears with a pinion fixed on the shaft of the key. When 
this key is drawn forward, and when the head rests on the face of the 
clock, the pinion is ungeared and the wheel is liberated. 

934. Sewixe Macuives, G. W. Hooper.—Dated 1Cth March, 1879. 8d. 

To enable the use of the same cams for different lengths of throw of 
the looper and feeder whatever sized needles are employed, interchange- 
able loopers and a lever on the feeder carrier are employed, one of which 
loopers may be readily substituted for another, as required. To adjust 
the feeder, the roller which engages with the cam is attached to a 
separate arm connected with the feeder by a screw forming a pivot, on 
which the arm may be moved up and down. The arm has a slot through 
which another screw passes, and serves to fasten the arm in the required 
position. By adjusting the arm higher or lower the position of the 
roller is with regard tu the cam, und the throw of the feed 
i inished accordingly. A vibratory motion is given to the 
presser foot, and facilitates the passage of the work under it, and enables 
the presser foot to adapt itself to any inequalities in the work. The 
surface of the presser foot in contact with the work is made concave. A 
special device serves as a combined poe foot, work guide, and needle 
guard, and is so constructed that it may form an attachment to the 
machine. It is chiefly designed to be used with braid of the finer quali- 
ties, but may also be employed advantageously with other qualities. 
935. Gatvanic Batreries, L. A. Brasseur and 0. A. B. Dejaer.—Dated 

10th Murch, 1879. 8d. 

An archimedian screw put in motion by the tide is employed to impart 
a rotary motion to the battery elements, so as to successively expose all 
the parts to contact with air without their being any interruption in the 
pootention of electricity. 

936. Harr Pris, C. A. Day.—Dated 10th March, 1879.—({Not proceeded 
with.) 2d. 

The pins are made with a loop or curl at the bend, and are attached 
together in by a short length of covered india-rubber, so that when 
one pin is p! in the hair in one direction and the other one of the 
pair in the opposite direction, the india-rubber will pull them towards 
each other, and prevent them falling ont. 

93'7. CoMMONICATION BETWEEN PASSENGERS AND GUARDS IN TRAINS, 7. 
Hogg.— Dated 10th March, 1879.—{ Not proceeded with.) 2d. 

A bellows in each compartment is connected by a pipe with a whistle 
or reed in the brake van or upon the engine. 

938. Hansom Cass, &c., P. J. Sterckx.—Dated 10th March, 1879.—(Not 
proceeded with.) 2d. 

The hanging irons for the front of the cab are formed with a number 
of holes in the ee end, and the end of the springs have jaws to 
embrace the end of the hanging irons, and also provided with holes, so 
that the cab may be adjus' to the weight of the driver. The front 
sash or window is made in three parts joined together, the upper 

being also jointed to the top of the cab front, and the central part 
inged to the upper and lower parts, the latter being fitted to slide in 
grooves in a vertical position in front of the cab. 
939. Caim~Neys aND VENTILATING Suarts, C. H. Sharp—Dated 10th March, 
1879. 6d. 

On the top of the shaft is placed a half circular dome, the mouth of 
which is decreased in area to regulate the draught. The bottom edge is 
secured to the shaft by a ring or collar, which forms a covered surface 
underneath. Above the mouth at top is a suitable covering. When the 
wind is blowing upwards or downwards the foul air or smoke immedi- 
ately rushes up the shaft, thus securing a continuous powerful upward 
current and no down draught. 

940. Lusricatine Packine, F. Chapman.—Dated 10th March, 1879.—( Not 
proceeded with.) 2d. 

The as consists of a core of cotton, steat, or French chalk, black- 
ead, glycerine, india-rubber, all or any of them combiued, wrapped with 
cotton and asbestos alternately, until the required thickness is obtained. 
9041. FiusHinc APPARATUS FOR WaTER-CLOsETS, &c., D. Gill.—Dated 10th 

March, 1879. 6d. 

A cylindrical rod with a globe-shaped valve terminates at its upper end 
within a large iron cylinder having a short spindle air valve connected to 
the ball lever on the top. At the side of the cylindrical valve is a guide 
for the stem of the buoy cock, which is kept up during the operation of 
finshing. A simultaneous supply of air and water is thus insured. A 
funnel-shaped cup serves as a seat for the valve, a junction for the pi 
connection being provided. The cylindrical valve is kept in position by 
two movable guides. By these ments the fall of water from the 
flush-box to the closet basin is unbroken, and a plentiful supply of air is 
insured under the water head and immediately over the flush pipe. 


942. Fore Carriace, J. EB. H. Colclough.—Dated 10th March, 1879.—(Not 
with.) 2 


2d. 





The top carriage is made in one solid piece of wrought iron. In shape 
it resembles two arcs or segments of circles meeting and terminating in a 
point at one end, and at the other ends connected by a straight bar or 

. The bottom e is also of wrought iron, and has two steel 
pivots which fit into notches provided in the inner sides or surfaces of 
the arcs or segments of the top carriage in proximity to the connecting 
straight bar or part. 

90438. Governors, &c., FoR Enoines, R. Schmitz-Werotte—Dated 10th 

March, 1879. 6d. 

The principal feature in this patent is the use of a multiple force ~_ 
driven from the prime mover to be controlled, and discharging quid 
into a chamb: ich supplies a cataract, the variations in the supply of 
liquid to which chamber by acting on a hydraulic ram through it controls 
the prime mover. 

944. Apparatus FoR PREPARING TEXTILE MATERIALS AND SUPPLYING 

saMe To CaRpING Macuines, W. R. Lake. - Dated 10th March, 1879.— 

(A communication.) 8d. 

A case or receptacle is provided into which the material is thrown, and 
an elevating toothed apron for —s the material and a vibrating comb 
are . A-stripping apron is ui for cleaning off the material from 
the teeth of the elevating apron. A weighing apparatus is applied to the 
machinery used in the preparatory stages of textile facturing. 





the side of the line of types and embraving the end 80 

may be drawn back when desired. This at urges each | Sadie y: he ling 
an opening, through which rises the upper end of 
or thickness of the smallest type, w 
Se line, ~ 4 — 7s thea ae actuated b; 
evers constituting keys, the lever conn with a fr. 

tng at froma ack the Kap ar ached up yn ey 
but so that it may ep) one . A key is 4 
of the letters, spaces, &c., to be sorted. “4 for ewch 
951. Guazter’s Toot, @, F. Redfern.—Dated 11th March, 1879.4 commu. 

nication.) 6d. 

This relates to a tool for driving brads to hold window es and 
wooden backs for pictures in the frames, and consists of a reciprocating 
plunger, provided with a slot secured to a bar, provided with a plate, in 

bination with a tacl having @ spring for forcing the brads or 
Peeepuacls again tas nad of ths tate ha even thee ae ee 
receptacle it the inside of the are driven thence by th 
and enter into the wood. ™ ye ange 
952. Sream Pumpina Encine, W. Morgan-Brown.—Dated 11th 
1879.—(A ey rp | 6d, aot sare, 

The valves for the or low-pressure cylinder, for the small or high- 
pressure cylinder, and for the auxiliary engine, are located in the same 
steam chest, and the exhaust steam from the small cylinder enters 
directly into the steam chest, and from it into the large cylinder. To 
prevent shocks in the pi the steam valves and their sg 
mechanism are so arran, it the said valves are gradually reversed ~ | 
the ends of their strokes, thereby causing the pump piston to pause at 
each end of its stroke and permit the pump valves to open and close 
gradually. 

953. Locks or Fastentnos, R. &. C. Jelley and R. C. Jones.—Dated llth 
March, 1879. 6d. 
This consists in the 





application and use of an excentric bolt or catch 

made in one piece with its follower in bination with one or more 

arms or levers actuated by a flat or other pring, and with a spring catch 

projecting at its outer end over the face of the box to locks or fastenings, 

954. Macutnery ror Raisino aNp Lowerino Revotvine Suutrers, 4, 
Clark.— Dated 11th March, 1879.—( Not with.) 2 

The shutter is raised and lowered by one, two, or more endless pitch 
chains, running over sheaves at the top of the window or other opening 
and over chain and spocket wheels keyed on a ti shaft t 
at the bottom of the opening, to which shaft power is applied by a winch 
handle and worm gear for opening all the chains at once for velaing and 
lowering the shutter. 

955. Suearn or CoaTinc ror Preservine Suips, &c., C. D. Norton.— 
Dated 11th March, 1879. 

Through the centre of flat bars holes are pierced at equal distances 
from end to end ; rivets are inserted th th the holes. The bars are 
then fixed on the side of the ship at equal ces, the rivets pointing 
outwards. Short bars are fixed at right angles on to the said bars. 

956. Manuracture anv Distripution or Gas, 8. Holman.—Dated 11th 
March, 1879. 6d. 

In order to prevent back pressure when the lid of the retort is closed 
and the return of gas when it is open, an annular is made around 
the dip pipe, and is capable of being closed by a valve at the top of the 
pipe, the arrangement being such that during the working of the retort 
the valve is open, and the dip pipe elevated for the free escape of gas 
both a the dip pipe and through the annular passage ; whereas, 
when required to open the lid of the retort itis simply n to close 
the valve, thus causing its dip pipe to descend into water and prevent 
the return of the gas. To t i 1 passage 0! 

slides having 


y regulat ie 
through mains or orifices, a case or box with py me 
spaces operated by means of a double-headed cam or 











similar bars and 
lever in such a manner that by the act of moving the cam the spaces of 
the slides, will be brought either o te each other for the passage of 
the fluid, or the spaces of the one e will be brought opposite the bars 
of the other slide, and the passage of the fluid wholly or partially cut off. 
957. Hor-water Jue, &c., J. Read. —Dated 11th March, 1879. 6d. 

Two small holes are formed near the upper end of the jug or other 
vessel to receive the pivots of the cover. One or both of the pivots is or 
are made movable, and to slide in a guide or guides fixed to the cover. 
The movable pivot or pivots is or are provided with a knob or handle to 
actuate the same in one or both directions, and it or they may be operated 
by a spring, and when no spring is the knob or handle actuating 
the pivot or pivots is held in one position by a suitable stop or catch. 
958. Liquip Merers, H. B. Newton.—Dated 1th March, 1879.44 com- 

munication.) 6d. 

The meter case is formed in two parts, a lower or base portion, and an 
upper or cap portion. The lower portion contains a circular valve seat 
to receive a valve, which is free to rotate upon an arbour or dead spindle 
mounted in the base portion of the valve seat. This base portion of the 
valve seat forms a division between the valve chamber and the inlet pas- 
sage, and is provided with one or more inlet ducts by which the liquid to 
be measured enters the valve chamber and raises the valve off its seat. 
The liquid as it enters the valve chamber has a circular motion given to 
it by means of one or more steps, having inclined upper surfaces placed 
over the inlet ducts in the bottom of the valve chamber. The liquid is 
directed against wings or vanes on the underside of the valve, which is 
thus caused to rotate. 

959. Preventine IncrusTATION oF METALLIC Surraces, &€., H. Haymen. 
— Dated 11th March, 1879. . 

This consists of a mixture of pyroxiline with a metallic powder or an 
earthy or oiher pigment thinned down by the addition of a volatile spirit, 
and to this mixture is added glycerine, oil, or caoutchouc, and gum resin 
or gelatine. 

960. Dynamo-eLecrric Macuines, L. Simon.—Dated 11th March, 1879.— 
(A communication.) 6d. 

The armature is made flat and composed of several sheet iron discs, 
both side faces as well as the outside being brought under the influence 
of the magnetic poles. These poles are arranged with their highest 
intensity of magnetism directly opposite the side faces of the ring to act 





upon it. 
961. Truss, W. Merrick.—Dated 11th March, 1879. 6d. 

A belt is made of swansdown, calico, or other soft material about 4in. 
wide for the inner surface, and strengthened upon the outer surface with 
a band of holland din. less in width the inner one ; this encircles the 
waist, and is fastened in ray bf tapes. To the belt is attached a sus- 
pended carrier, with pockets inside to carry air or other pads with straps 
to fasten it to the front and back part of the belt. The whole is carried 
Awe and strong straps passing over the shoulder to the belt before and 

ind, 


oe FasTenInos ror GLoves, EF. Awbrey.—Dated 11th March, 
1879 . 

This consists in ene J studs to one or both lever arms of the spring 
Pic oes tops yet ren pening or shutt: 





945, MacuIneRY ror THE MANUFACTURE oF Rucues, FrRILLs, &., A J. 
Cresswell.—Dated 11th March, a ay og proceeded with. 3 

Two standards are ted togeth tie-rods. The standards form 
pe go for a cain shaft at the back of the machine; on this shaft the 
slot ends of three or more connecting rods slide, each carrying a truck 
operated by a cam on the . The outer front end of each rod works 
on an axle capable of adjustment in a slot in a rocking lever carried by an 
axle secu’ in the stan The — or lower ends of each of the 
rocking levers carry a spindle, to which forming blades are secured. 
These blades project inwards towards a pair of revolving hollow trapping 
rollers, which are heated by gas and air in the usual way. 


946. Woop-PaveD Sapam, J. Wheeler.—Dated 11th March, 1879.—(Not 
i 2d. 





proc with. 

Over a concrete foundation formed to the required curve is laid a thin 
layer of fine concrete, on which before it is set wooden blocks are placed. 
These blocks are rammed into the upper layer of fine concrete until they 
bear on the solid foundation below. 

947. Apparatus For Execrric Licutinc, H. J. Haddan.—Dated 11th 
March, 1879.—{4 communication.) 4 
consists, First, in providing the upper carbon point of an electric 
lamp with a mechanism which alternately keeps it stationary and allows 
it to advance by gravity, while the lower carbon is fed by the resultant 
force of magnetism caused by the —— of electricity through a coil in 
the main circuit and a coil in a shunt or branch circuit ; Secondly, in a 
device whereby any lamp placed in a circuit with several lights is auto- 
tically extinguished as soon as the resistance in the lamp becomes too 
great, so as to prevent the extinction of all lamps in the circuit when the 
regulator of one lamp fails to act. 
948. HoLpers ror SupPoRTING GLOBEs FoR GAS OR OTHER Licuts, R. W. 
Page and J. N. Sperryn.— Dated 11th March, 1879. 6d. 

This consists in various combinations for drawing inwards or diverging 

the radial arms or claws constituting the holders. 


949. Rockets anp Docent Seam, J. F. Bland.—Dated 11th March, 1879. 


parting to the rocket a considerable rotary 
ae « aa velocity round its longitudinal axis before or at the 








opening for escape of the products of combustion from the top of the 
imney. The chimney is formed with the opening at the top greatly 

sosenedl in area, in proportion to the burner and quantity of gas to be 

consum: 

932. Bormsc Macuives, W. W. Boulden.—Dated 10th March, 1879. 6d. 
This consists of two vertical frames, stayed together and fixed toa 

stand. A smaller frame extends across the vertical frame, and slides 

freely up and down within the same. This cross frame carries the drill- 





firing ; Secondly, in more or con: gases gene- 

rated in the rocket during the first moment after ition, so that the 

gases may attain a greater initial pressure and prope! force at ° 

950. APPARATUs FoR DISTRIBUTING OR SETTING UP TyPE, F. Wicks.—Dated 
11th March, 1879.—{Not proceeded with.) 4d. 

In the distributing apparatus the column or'page of type is placed with 
its face upwards in a galley, and is pressed towards one end thereof, 
where there is a transversely sliding bar of a width equal to that of the 
type, and provided, if desired, with a thin strip of metal extending along 





ra e ng ing of same. 
963. Lamp “Suspensions,” CHanpe.iers, &c., A. M. Clark.—Datel 1th 
March, 1879.—(A communication.) 6d. 

This tes to a means of fastening er the different of the 
lamp suspensions, &c., so that they may be readily taken to . 

964. CaRRIAGEs FOR THE TRANSPORT OF SHIPS AND Boats, &c., C. Pieper. 
— Dated 11th March, 1879.—(A communication.)—(Complete.) 6d. 

This consists in the use, in a carriage or combination oi for the 
conveyance of ships, boats, &c., upon rails, of a number of cylinders in 
communication with each other and contain: a suitable fluid for the 
purpose cf ae the load uniformly by meaus of the pistons of such 
cylinders, w ver may be the differences or the variations of the 
distances apart between the rails and the bearing points of the load. 


CSS, _Beempmanen Ow Lamps, J. B. Fenty.—Dated 11th March, 
1879. . 


This relates to a means of rais' and lowering the wicks in duplex 
burner lamps, and in extin; the flames in such lamps by 
mechanical stoppage of the draught. 

966. Taps anv Va.ves, C. W. Caw.—Dated 11th March, 1879. 4d. 

A recess is formed round the plug or valve, or in its seating, within 
which recess is a ring or washer of india-rubber, gutta-percha, leather, or 
copper. 

968. SicNats ror Rattways, B. R. Calthorp.—Dated 11th March, 1879.— 
(Not proceeded with.) 4d. 

A swinging magnet is fixed on the shaft which o the semaphore 
and the screen over the lamp. On either side of magnet is a fixed 
magnet ; by reversing the direction of a current of electricity ee | 
through the coils of these magnets the it of the hore an 
screen is accomplished. The current flowing through the swinging 
magnet is not reversed, this result being effected by a commutator in 
connection therewith. 


969. Brakes ror Raitways, &c., W. B. Heath.—Dated 11th March, 1879. 

aueae a to the of the carriages, and 
rame ned to the fra k engine or y a 

carries a metal plate. This frame is capable of being lowered and pressed 

on to the rails by means of an excentric, cam, or lever, under the contro 

of the guard or engine-driver. 

970. MacHINeRY FoR THE MANUFACTURE OF RippED LOoPEeD FasRics, 

T. Wigfleld.—Dated 12th March, 1879. 10d. 

When making fashioned and cleared fabrics, say on a two and one, or a 
one and one ribbed machine, when the frame or horiz: 1:\tal needles are 
brought forward previous to the jacks being drawn, the machine is 
stopped from being driven by er and run in the narrowing machine, 
and the machine turned back 7 hand ; placing the ticklers on the frame 
needles. As they recede the tipplers receiving the loops are raised up 
clear of the needles and racked, The machine is then turned forwards 
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‘ acent frame needles receive the loops from the ticklers, 
= the rence number of courses bet each be 
+ te usual way the movements are The clear selvages are 
wed ‘uced by means of cams and levers which communicate to-and-fro 
ind up-and-down movements to the thread carriers, carrier slides, and 
carrier bar The traverse of the thread carriers and carrier slides is 
ted by right and left worms and racks, the worms being provided 
- th a ratchet and LO — The ratchet wheels are operated by 
clawkers and levers by a spindle bar operated by hand. 
971. SHANKS FOR Buttons, F. des Veux.—Dated 12th March, 1879.—(A 
communication.) 4d. 
drilled in the button and the shank is passed through it and is 
osu ste A plate is secured towards the end of the shank, and a 
second plate, bent so as to form a screw, is secured to the end thereof. 
This screw is forced into the material, which occupies a position between 
the two plates, when the bottom one is lightly struck so as to clench the 


972. Boats, 'G, R Shareman.—Dated 12th March, 1879.—(Not proceeded 


with). . 
made in sections, which consist of a framework of wood 
amas canvas, which unites the sections together, the whole being 
covered with a sheet of vulcanised india-rubber. 
3. Srencu Traps, &c., R. Cardwell.—Dated 12th March, 1879. 6d. 

This relates to improvements on patent No. 260, dated 19th Jan., 1877, 
and consists in hin; the cover to the receptacle as before, but instead 
of forming the grid in one piece with the cover, it is hinged thereto, so 
that it can be opened without raising the cover, and when opened any 
matters resting — the diaphragm may be easily removed or swept 
downwards into “ sludge box. 

974. Drvinc Woven Fasrics, W. E. Gedge.—Dated 18th March, 1879.— 
(4 communication. 6d. 

The tus consists of a fan or ventilator of any kind, or ofa blower 
with piston suck or drawing in air from fthe outside and forcing it 
into Ee chambers of a heater to spread it over the fabric at high tempera- 
tures by means of distributors beneath or above the frame or 
loom, ese distributors being simply tubes or receivers pierced with 
holes on the side towards the fabric. The oscillating apparatus travels 
easily over the fubric aud covers it with hot air from one selvedge to the 
other within the limits or range of its movement. 


975. BurTon-HOLE SEWING Macuines, F. Simmons.—Dated 12th March, 
79. 6d. 





mu relates to improvements on patent No, 2302, dated 8th June, 1378, 
and consists in making the presser foot clamp of an arm secured to 
aslide working in guides in the bed. Under this slide is a second slide, 
also mounted in guides, and which carries the work under the needle in 
the sense longitudinally of the button-hole. The several motions are 
imparted to the slides by means of a compound geared cam, consisting of 
agroove and face cam combined, and which is mounted loosely on a 
rocking lever having its fulcrum on a stud axle at the rear of the 
machine. Mounted on the axle loosely is an intermediate spur wheel 
which drives the compound geared cam from gearing keyed on the 
driving shaft. 

976. Bottte Stoppers, J. C. —_— am W. F. Trotman.—Dated 12th 
larch, 1879.—( Not proceeded with. 

- ball ff elastic material is forced through the neck into the 
interior of the bottle, of which it closes the exit when forced upwards by 
the pressure within the bottle. 

977. Properuino Vessers, A. Morton.—Dated 12th March, 1879.—(Not 
ed with.) 2d. 


The screw propeller is surrounded concentrically by a conical or 
conoidal envelope or casing, with its larger end looking forwaré 
and its smaller end looking aft. 
978. Roivers or Winpow Buinps, EB. P. Purkis.—Dated 12th March, 1879. 

—(Not proceeded with.) 2d. 

A groove is made the whole length of the roller, and the edge of the 
blind being placed therein, a wedge of wood is forced into the groove and 
secures the blind. 


979. Suears For Cuttino Cioran, &c., H. 8. Purkis.—Dated 12th March, 
1879. 6d. 


The upper blade of the shears is made with a handle extending forward 

yarallel to the blade, and the lower blade is pivotted to the upper, and is 

Farther connected thereto by a spring. By depressing the dle the 
dlades are forced together. 


980. Rai_way Brakes, R. D. Sanders.—Duted 12th March, 1879. 8d. 
The piston of the brake cylinder is made hollow and the rod is divided 
into two passages, one being open at top where it is fitted with a valve to 
close the same, and its bottom end opening into the atmosphere. The 
other passage is open at top and closed at bottom. A rod is fixed near 
the centre of the inner side of the cylinder cover, and its end passes into 
the second passage of the piston rod. A notch is made near the lower 
end of this rod, and on the side of it on which the valve of the first pas- 
sage is situated. Upon the piston making a slight forward movement 
the arm of the valve engages with the notch in the rod and the valve 
opened, allowing the compressed air to escape from the cylinder. An 
automatic valve to admit air into the continuous pipes running along the 
train at several points consists of a piston enclosed in a cylinder con- 
nected with a valve chamber on one side. The piston is connected to the 
lever of the valve in the valve chamber, and the area of the piston is 
much greater than that of the valve, a small hole being made in the 
iston for slowly equalising the pressure on both sides of the piston. 
When the exhaust in the continuous pipe, and on one side of tbe piston, 
is slightly reduced, the pressure on the other side of the piston over- 
— that on ae ones —- of the — the poe pes and the valve 
8 opened, and retained in open position un’ pressure is D 
slowly restored on both sides of the piston. “" bai 
961. Apparatus ror Feeptnc Fisrovs Susstances TO CARDING ENGINES 
a W. T. Whiteman.—Dated 12th March, 1879.—(4 communication.) 


The wool or other fibre is delivered to the carding engine in such a way 
that equal weights of pe en bulk are presented thereto uniformly. This 
is effected by means of reci ting mechanism for “evening” and 
combing the wool as it is lifted by an endless lifting apron, the wool 
being prevented from lapping and winding on the rotating mechanism. 
‘and deposits feu a scale for weighiveg and delivering it diagonally to the 
and de; “ua le for w ng and deliv t onally to the 
first breakers of the carding a md “ 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue Staffordshire iron and coal trade is hardening. The com- 
mittee of the Coalmasters’ Association for South Staffordshire 
and East Worcestershire met yesterday—Wednesday—in Wolver- 
hampton, under the chairmanship of Mr. Fisher Smith, the 
ident of the society, to determine upon the price of coal. 
he chairman, who is the representative of the Earl of Dudley, 
desired to advance prices 1s, per ton. This view was not general 
concurred in by the majority of the meeting, which numbe 
some ten or a dozen members. They desired to keep prices at 
the present level till the new year. By that time, it was their 
view, the question of whether the existing activity is a spurt or a 
muine revival will have been determined, and it would then be 
ess dangerous to put on 2s. a ton than 1s. now. The chairman 
held the view that to advance prices 1s. at this juncture was 
altogether the wiser course, and exp his intention to issue 
circulars declaring that rise. Upon that the meeting gave way, 
for, by the terms of the sliding scale wages agreement with the 
miners, the price of Earl Dudley’scoal is the basisof all calculation. 
By virtue of yesterday’s decision the ruling price of smelting and 
ironmaking coal will become 9s. and 8s.; the former apply to 
furnace, and the latter to forge coal from the earl’s pits. The 
——— for slack the meeting declared should remain without 
alteration. This is the first declared advance in South Stafford- 
shire coal during the five months. 

Colliers’ wages are, by virtue of this alteration, advanced as to 
the thick coal men $d., and the thin coal men 14d. per day, on 
stint, or from 50 to 100 per cent. more in a day of eight hours 
when the men work by measurement, than is Indicated by the 
feregoin Thick coal colliers’ wages now become 3s. per 
day. The decision of the coalmasters = a stop to all business 
in iron upon ’Change yesterday in Wolverhampton ; for it was 
the inference that the marked bar firms will at once put up their 


— either 10s. or 20s. per ton. One effect of this would be to | 20s 


crease the price of medium and common finished iron. Con- 


sequently the makers of these qualities would not book orders at | £6 


the prices of two days before, though they were plentifull 
offered. All the week the marked bar firms had upon their part 
been receiving orders accompanied with specifications at £7 10s. 


in most cases, but at £8 2s. 6d. for the bars of Earl Dudley. The 


market was further strengthened by Messrs. G. L. and W. Under- 
hill, the iron merchants of Wolverhampton, who were the first 
of the merchant firms to send out circulars advancing prices 
having on Tuesday intimated to their customers that they could 
not any longer receive orders at even their last (103.) advance. 
Yesterday, without more ado, the Wolverhampton Corrugated 
Tron Company Bw up the price of their galvanised roofing sheets 
20s. per ton. Yet it is noteworthy that neither the Australian 
colonists nor those of New Zealand are responding to the advances 
upon this side recently declared. A New Zealand mail was deli- 
vered on Tuesday afternoon. Like the few previous Australian 
mails it was of little total worth, less worth considerably than 
the average of mails from that part of the world. It is, never- 
theless, satisfactory that America is now taking encouraging 
quantities of galvanised sheets. 

This—Thursday—afternoon—the attendance on Birmingham 
Ney was unusually numerous. An impromptu meeting of a 
few of the marked iron firms was held, but, iz the absence of all 
the firms, no decision upon prices was arrived at. There is little 
doubt that a rise of 203. on marked bars will be soon declared. 
Meanwhile orders were declared for marked and medium 
common finished iron. Pig makera generally adopted a similar 
course. 

On American account there are this week indications of a lull 
in the demand for tin-plates. At this makers express neither 
surprise nor regret, since they are full of orders, and the rapid 
advance in the commodity was sure to occasion a little shrinking 
by buyers. Still, orders at a little under best prices might be 
accepted freely if makers would. This last remark applies like- 
wise to hoops for America. They are largely demanded for 
coopers’ uses; but merchants will not give the prices which 
makers demand. 
t stamping sheets are selling well where makers will give 
way a little upon the maximum prices declared a fortnight ago ; 
but this yielding by the makers is exceptional. 
Local pig iron was much stronger to-day, as the result of the 
rise in coal. Most makers asked more money. The rise is ex- 
pected to become more decided a week hence. Hematites and 
the high-class Welsh pigs were the stronger by reason of the 
strength in Staffordshire kinds, but consumers declined to give 
the prices asked. ; 
The medium irons of other districts which have lately been sold 
in great aggregate lots were firm to-day. Clay Cross and Sheep- 
bridge pigs were procurable at 503., which is a rise on the 
minimum of 10s. uring the depression the Staveley Company 
held for 44s., and went on accumulating, much to their present 
om. for to-day their price is 52s. 6d., which is nevertheless a 
rop of 2s. 6d. upon the maximum quotation a few days ago, 
when in sympathy with the excitement in Glasgow and Middles- 
brough, a rise of 10s. was declared at one bound. The market 
for good Derbyshire iron is enlarging with the improved trade in 
finished iron elsewhere. For example, it is now selling to finished 
ironmakers in Middlesbrough, to mix with Cleveland and other 


pi 

Pottery mine was in great demand to-day by the finished iron 
firms, for fettling purposes mainly. The supply was, however, 
within requirement, for the North Staffordshire firms have now 
what is almost a wholly new market for this calcined ironstone. 
Itis now going to Scotland, where it is bought also by the mill 
and forge proprietors. The effect of the increased demand is 
seen in the prices at which the commodity is now alone to be got. 
Two months ago it was easy to buy at 13s; it is now 20s. per ton. 

Limestone was not ay to had from the North Wales 
quarries at less than an advance of 3d. per ton. The present 
selling price is 5s, 3d. to 5s, 6d. How little that price means 
at the quarries of Langollen, and thereabouts, will appear when 
I mention that to — the stone to the furnaces in this district 
cost, in truck hire and freightage, 3s. 10d. per ton. Thus, into 
trucks the price is only from 1s. 5d. to 1s. 8d. Lime was advanced 
to-day ls. per ton. It was not to be had under 14s. 2d. per ton. 
Lime dust, also, copes by the manufacturing chemists, was 
up 6d., and stood at 8s. 

e advances in hardwares this week are not so numerous as 
pg Age a week ago; yet advances are still taking place. 

e operative wrought nailmakers in all the Staffordshire and 
Worcestershire districts have combined, and have resolved to 
come out on strike for an advance. The number of people 
affected by this decision is roughly estimated at between 20, 
and 30,000. 

The chain makers who have been on strike in the Cradley and 
Tipton districts have, in several instances, resumed work, arrange- 
ments having been made by some of the employers whereby the 
4s. is to be paid to the men. 

It is stated that the puddlers at Earl Granville’s new Shelton 
Bau Ironworks, Etruria, North Staffordshire, who have been on 
strike for four or five weeks against a reduction in their wages of 
6d. per ton, and a revised system of work, have been allowed to 
commence work at the old rate. Herein we have an indication 
of the improved condition of the iron trade. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


ALTHOUGH there is apparently for the present a lull in the 
demand for iron, it is not more than the natural consequence of 
the large pono which consumers have been making during 
the last few weeks, and although there are a few nervous or 
needy holders who are offering iron at under current rates, 
generally a firm tone is maintained, as there is a prevalent belief 
in the soundness of the recent improvement in trade. 

There was a dull market at nchester on, Tuesday, and the 
downward movement in Scotch iron had a depressing effect upon 
business. Consumers, especially manufacturers of hoops and 
bars, are busy, but they are apparently covered for the 
remainder of the year, and are consequently not coming into the 
market for any large quantities for present delivery, whilst the 
heavy premiums which makers are asking tor next year check 
any considerable amount of buying for forward delivery. Lanca- 
shire makers of pig iron are receiving comparatively few new 
orders at present, but they are firm at their full list prices of 53s. 
per ton for No. 3 foundry, and 52s. for No. 4 forge, less 2} per 
cent. delivered into the Manchester district. In fact they have 
very little iron at all to offer for this year, and they are not at 
all anxious at present to sell for forward delivery. Stocks at 
local works are being rapidly reduced to meet deliveries on 
account of contracts recently secured, and I may state that one 
of the principal concerns in the district sent away last week in 
one day a _— quantity of iron than they have done during a 
similar period for the last ten years. For outside brands there 
has been only a moderate inquiry, and the underselling on the 
part of dealers renders it difficult for makers to secure orders at 
their full prices, but they are nevertheless firm, and in one case I 
have heard of even a considerable advance upon late rates being 
asked this week. Nominally makers’ prices generally are with- 
out alteration, with but little Business doing. 

For hematite irons there is still a g demand, chiefly for 
export, and as there is only a limited Rg mang on offer prices are 
very firm at full rates. In the finished iron trade there is also a 
very firm tone, and manufacturers who have secured specifica- 
tions, which will keep them in most cases well employed for the 
next two or three months, are holding out for the full advance of 
. per ton, which was decided upon a few weeks back, Lanca- 
shire bars delivered into the Manchester district being quoted at 
10s, per ton. Some fair orders for hoops have recently heen 
given out, and good prices have been realised. Whilst referring 
to this branch of trade, I may mention that steel—and this is a 





change the probability of which I pointed out some time ago—is 


difference in price being almost covered by the steel hoops being 
made so much lighter than those manufactured from iron, __ 
The Lancashire and Yorkshire Railway Company have just 
recently given out their order for iron chairs in this district, but 
a good local order for tram sleepers has, I understand, gone into 
the Stockton district. 
The general plans for the New Manchester Station for the 
London and North-Western Railway Company have been decided 
upon, and although many of the details have yet to be carried 
out, it is expected that the work will be commenced before long. 
Another important a of engineering work, which is in imme- 
diate prospect, is the construction of an overhead railway in 
connection with the Liverpool Docks, and some dissatisfaction 
has been expressed that the work was not taken in hand before 
the recent advance in the price of iron. 
In the coal trade generally there is an upward tendency so far 
as the price of round coal is concerned, the demand both for 
house fire and iron making purposes being considerably better. 
In the Manchester district the partial advance made last month 
is being extended all round to other classes of fuel both locally 
and in the outside districts, and generally throughout Lancashire 
there is a stiffening up in the price of round coal. In the im- 
rtant district of which Wigan is the centre an attempt has 
n made to secure general action in advancing prices, and a 
meeting of coalowners was held last week; some of them, how- 
ever, reported that as their pits were not yet in full work they 
did not consider it advisable to advance prices at present, and 
the result was that any movement in this direction was left to 
individual action, and from some collieries notices of an advance 
of from 6d. to 1s. per ton on house coal have been sent out. 
Engine classes of fuel are without material as The average 
rices at the pit mouth are about as under: Best house coal, 
Bs. 6d. to 9s.; seconds, 63. 6d. to 7s. 6d.; common round coal, 
4s. 9d. to 5s. 6d.; b , 33. 6d. to 43, 3d.; good slack, 2s, 6d. to 
3s. 3d.; and common about 2s. per ton. 
In the shipping trade the advance in freights has tended rather 
to slack business, but there is still a fair amount of activity, and 
prices are steady. 
For coke there is more inquiry, with a hardening tendency in 
prices. 
The iron and steel trades of North Lancashire and Cumberland 
are in a steadier position than for some weeks past. The spurt 
in the demand which took place two or three months ago has 
subsided tosuch an extent that, while the position and attitude of the 
district has not materially changed, a much steadier tone and 
basis has been arrived at. This is considered by those who watch 
the movements of trade as an evidence of the permanent charac- 
ter of the improvement referred to ; because makers are not only 
sold forward at good prices, but they could, if they were in the 
ition to complete deliveries, accept orders of some magnitude. 
teel makers remain very busy in the production of rails for 
home and foreign companies, tram rails for several large towns in 
England, and merchant qualities of steel for the general market. 
Tron shipbuilders, having secured a few orders recently, are better 
employed, and as there is a fair demand for steam shipping and 
for the sailing class of vessels, at a trifling better price than has 
ruled of late, it is probable the activity at their works will be 
further manifested. Iron ore is in brisk request, at last week’s 
rates. Coal and coke display a stiffening tendency. Shipping is 
not quite so well employed as for a few weeks past, but there are 
indications that the winter’s trade will be more than ordinarily 
brisk. The Barrow Hematite Iron and Steel Company has 
increased the wages of its miners at Dalton-in-Furness and 
elsewhere 10 per cent. 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
Tue iron markets continue to be fairly active. Hematites 
maintain the advanced quotation, 82s. 6d. per ton, noted last 
week, and orders are not booked forward for even that figure. 
As arise in the price of coal is fully expected, contracts for fin- 
ished iron for forward delivery at present prices are also refused. 
An advance in coal, of course, would at once be followed by an 
advance in the value of iron. Marked Staffordshire bars make 
£7 10s. the standard price; common bars, sheets, &c., which have 
long been quoted at a very low figure, are now stiffening in price, 
It has been said that a lull has taken place in the American 
demand for iron. If the statement is true, it has certainly not 
affected prices as yet. 

There is much excitement in the coal-mining districts. Having 
passed a resolution in favour of an advance of wages, the Council 
of the South Yorkshire Miners’ Union forwarded the demand to 
the employers, as represented by the South Yorkshire and North 
Derbyshire Coalowners’ Association. The miners alleged that 
pig iron had improved in value during the last two months to the 
extent of 10s. or 12s. per ton, and bar iron to the extent of £1 
per ton, while they also alleged that coal had risen in value from 
6d. to 1s. 6d. per ton. They therefore asked for an advance of 
10 per cent. in wages, and at various meetings a pretty broad 
hint was given that unless the demand was granted the miners 
would be encouraged to adopt the policy of restricting the output. 

The coalowners, who were also requested to call a meeting to 
receive a deputation and discuss the points at issue, have declined 
to meet any deputation or have any discussion at all. The reply 
contains some interesting statements. ‘‘ No advance,” they say, 
“has taken place in the value of hard coal. On the contrary, all 
the railway contracts lately entered into have been at lower 
prices than have been paid for many years; many of the pits are 
admitted to be still working at a positive joss ; any advances in 
house coals are not to the extent youstate, or by any means general, 
and are only due to the usual increase over the summer prices, 
consequent on the approach of winter.” Under these circum- 
stances, the coalowners consider the application for a rise in wages 
as premature and ill-timed, fail to see that any would result 
from an interview, and express the opinion that ‘‘the men should 
be advised to see the coal trade placed permanently on a more 
satisfactory basis before taking any steps in the matter.” 

Mass meetings of miners have been held during the week. 
Mr. Frith, one of the secretaries of the Miners’ Association, has 
stated that since Mr. Ellison’s award was given, twenty-one 
collieries had submitted to a reduction in wages, five others were 
under notice, and six others were awaiting the decision of the 
mass meeting of which he was speaking. This was at Wombwell, 
where it was resolved to support, by a levy of 1s. per head, the 
men employed at the Edmunds and Swaith Main and the Womb- 
well Main Collieries. The men at these collieries are resisting a 
reduction of wages. Meanwhile, there are disputes at Birley and 
other pits; and the Miners’ Association itself is in a fair way of 
being split up by the formation of a new association. The effort, 
however, does not seem very formidable, as only eighty members 
are said to be concerned in it. 

Steel rails continue to be as briskly called for as ever ; new con- 
tracts, of course, are only accepted subject to the rise in hematites, 
and it is difficult to state the present value of steel rails. I 
daresay, however, we have now heard the last of the turning out 
of rails at the bare cost of production. Orders at £4 9s. 6d., and 
in one case 5s. less, will not be repeated. £6 and £6 10s. even 
for ordinary sorts will be a more common figure, though a good 
deal less is probably being received on contracts in course of 
completion. ‘ 

I hear that orders for about a hundred locomotives have been 
sent to Glasgow. This will assist the Sheffield steel manufac- 
turers considerably, though not so much, perhaps, as the improve- 
ment in the shipbuilding trades of the Clyde, the Tyne, and the 
Wear. For the steel plates and the parts of the vessel in which 
steel is used, there will be a considerable ‘‘call” on Sheffield 
firms. A significant sign is the rapid rise of all the stocks of our 





rapidly taking the place of iron in the manufacture of hoops, the 


leading steel and iron firms, for which there is now a brisk 
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THE ENGINEER. 











inquiry. In some cases shares have improved from £20 to £35 
during the month. 

I cannot hear that our engineering firms are much better, 
except in the case of engineers’ tools, which are in request. 

ives are not made in Sheffield now to the extent they 
once were, but their different parts are frequently constructed 
here and sent north, where they are “‘ put together. 

I hear that reductions are pending in the shee trade. 
This is owing to the introduction of machinery. One firm, I am 

have given notice of a reduction of 25 per cent. The 
forges are anticipating that there will be very slight work for 
them during the winter, as the demand for the machine-made 
article is in remarkable request. 

Cutlery, saws, and files are generally quiet, except in the case 
of one or two houses, which have good orders in hand. Several 
leading steel manufacturers are in receipt of good orders from 
America and other foreign markets. 

Tires and other railway material are in brisk request, both for 
home and foreign customers. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue pig iron trade has been quieter throughout the week, but 
a@ firm tone is still observable. It is the generally-received 
opinion that a permanent improvement has set in, and the basis 
for that view is taken to be the fact that the manufactured iron 
trade of the country shows decided symptoms 
While the in demand for Cleveland iron only came from 
America it was of course liable at any moment to be shut off 
from a variety of causes, but seeing that the general home demand 

the prospect is 


is im full of hope. The returns of the 
Clordlsad Ereneazsters 


of revivification. 


» Association for the current month of 
are looked forward to with very great interest. No 

definite data as to the disposal of iron during the month can be 
ea until they are issued. It is, however, generally 
ieved that notwithstanding the fact that the G w market 
has been seriously beared during the past two or three weeks, 
and that consequently Cleveland prices have fluctuated in such a 
way as to put Cleve. makers out of the market toa large 
extent, a considerable quantity of iron has nevertheless been 
sold. On Tuesday at the Middlesbrough market merchants 
offered to sell No. 3 at 40s. 6d., but makers’ prices are nominally 
45s. The fact is that makers being well sold ahead are not 
willing to book further contracts until the market has assumed a 
steadier condition. As an indication, however, of what is being 
acce by makers in cases where they effect sales, I may say 
that I know a fair quantity of forge iron was sold by a maker to a 
consumer on Tuesday for 42s. 6d. essrs. Connal and Co. 
report that their stock of Cleveland iron amounts to 86,500 tons. 


The Cleveland mineowners have met the representatives of the 
miners on the question of an advance of 2d. per ton demanded 
by the men, and also on the —— of a sliding scale for the 
future regulation of wages. ith to the first question 
they state, “the owners do not feel able to concede the desired 
advance, and having to the wide divergence of view 
between themselves and the miners as to the facts ed as 
bearing on the question, and as to the influence that such facts 
should have, the owners can only offer to refer the miners’ claim, 
as above set forth, to open arbitration, with full power to the 
arbitrator in the event of his awarding an advance to make such 
advance apply from Monday next, the 3rd November.” With 
aes to the question of a sliding scale the miners submitted the 
following proposal :— 


Per ton. 

When pig iron is under 40s.8d... .. .. .. .. «. Os. lid. 
” - at 40s. 8d. and under 44s. 4d. ls. 0d. 

é * at 448.44. ,, 48s.0d. .. 1s. 1d. 

me at 48s. 0d. ,, 52s. Od. ls. 2d. 


And so on upwards at the rate of one f 


ing for every shilling 
advance in pig iron. The mineowners’ pro} 


was as follows :— 

Per ton. 

Sengipteat hae Ch endaiemes os oe b> 
40s. 


9d. 

at 37s. 6d. bee ile 7 5 

TD en (ee i 

” ” Shey ” dy eo ee =e d. 
at 45s. Od. 4 ee 

3 is at 47s. 6d. 7 50s. Od. ea 

” » at 50s. Od. + SaOh.... 20. = 3 


And so on. The owners stated that they were prepared to discuss 
with the miners any modification of the scale. The miners’ 
representatives are now taking the vote of their lodges upon the 
uestion, and will meet the owners again on y, the 
ist prox. It is extremely important that the matter should be 
amicably because a stoppage of the mines just now 
would be a most serious my and though it might lead toa 
temporary rise in the price of pig iron, it would destroy the 
pee re trade in the district. 
manufactured iron trade is definitely impreving. The 
inquiries for manufactured iron which have recently been made 
in this district promise very well for the future prospects of this 
branch. There are still some sectional difficulties with regard to 
the award of Mr. David Dale, affecting the wages vf plate mill 


men, 

The Eston Steel Works of Messrs. Bolckow, Vaughan, and Co., 
were brought to a standstill on Monday, owing toa strike by the 
rail straighteners for an increase —— e men were sum- 
moned before the magistrates for of contract, but before 
the case came on for hearing they expressed their willingness to 
refer the matter in dispute to arbitration, and signed an agree- 
ment to abide by theaward. They then returned to work. 

I understand that a mechanical difficulty has been found to 
exist in connection with the Bessemer converters which Messrs. 
Bolckow, Vaughan, and Co. recently lined with Messrs. Thomas 
and Gilchrist’s mt bricks. It ap that at present the 
converters “‘gob” at the mouths with continual “blows.” So 
satisfied, however, are the managers of Messrs. Bolckow, 
Vaughan, and Co., with the utility of Messrs. Thomas and 
Gilchrist’s now widely known process, that they intend going to 
the expense of two new converters, specially constructed to 
obviate the difficulty to which I have referred. The cost of the 
converters will be about £10,000. In the meantime they will be 
compelled to resort to Spanish ore for the production of steel 


The Committee of Inspection in re the West Hartlepool Iron 
Company have resolved to recommend the creditors to offer the 
entire plant, consisting of blast furnaces, &c., for sale. 

The iron shipbuilders still continue on strike. On Saturday 
last a conference between the masters and representatives of the 
men was held, at which the masters agreed to take a less emount 
of reduction. The operatives, however, have decided in their 
lodge meetings not to accept any reduction at all, consequently 
the yards at Teesside and epool are all standing empty. 

The coal trade shows considerable improvement. Prices are 
increased, and the demand is larger. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Durine the week the tone of the iron market has been 
comparatively fiat, but yet a very large business has been done, at 


prices which, in the case both of warrants and makers’ iron, are 
several shillings per ton lower than those of the —— week. 
The demand for pig iron for America may be said to show no 
sensible diminution. week’s foreign shipments of pigs 
amounted to 22,945 tons, showing an increase of 14,022 over 
those of the corresponding week of 1878. On the year to date 
there is a total increase in the export of 135,673 tons. Arrivals 








from Middlesbrough, however, have been declining since the 
reaction set in in the prices of Scotch brands. The continental 
demand continues pretty good, but is, if anything, rather 
quieter. Very heavy deliveries of piss are being made into 
store. In the course of last week 8769 tons were added to the 
stocks under the ch: of Messrs. Connal and Co., which now 
amount to about 350, tons. Stocks in makers’ hands are 
understood to have considerably decreased, and since last report 
four additional furnaces have been put in blast. There are 
now in all ninety-three blowing, being three more than at this 
date last yen, The ironmasters have re-lighted all the fur- 
naces which were put out of blast about two months ago, and 
should the present extensive demand continue, there is no doubt 
that the number in operation will be still further increased. 

The warrant market has been less active this week, but still a 
large business has been done. Prices have continued to decline, 
though not at the same rate as they did a week or two ago. On 
Friday forenoon business was done from 55s. to 55s. 6d. cash, and 
from 53s. 3d. to 55s. 9d. one month. In the afternoon figures 
touched 55s. 74d., but thence receded to 55s. cash and from 56s. 
to 55s. 6d. one month. On Monday the market opened firmly 
with sales at 55s. 3d. one month and 55s. 6d. cash, receding to 
54s. 103d. cash. The afternoon’s business was quiet at 55s. to 
54s. 6d. cash. The tone of the market on Tuesday was dull. 
Prices receded during the forenoon to 52s. 9d., and in the after- 
noon to 52s. 3d., closing a little firmer, buyers offering 52s. 6d. 
cash. Business was i ar on Wednesday at from 52s, 3d. to 
53s. 9d. cash and 54s. one month. ig ng 3 tee 
apenas quietly at 53s., and receded, with a fair business, to 
52s. 34d. cash. 


The prices of makers’ iron are somewhat irregular, and a 
further reduction has taken place, ranging from 1s. 6d. to 5s. per 
ton. The quotations are as follows :—G.m.b., f.o.b. at Glasgow, 
of im ton, No. 1, 56s.; No. 3, 52s.; Gartsherrie, No. 1, 

3; No. mH Coltness, No. 1, 62s. 6d.; No. 3, 56s.; 
Summerlee, No. 1, 60s.; No. 3, 55s.; Langloan, No. 1, 60s.; No. 3, 
55s.; Carnbroe, No. 1, 60s.; No. 3, 55s.; M No. 1, 56s.; 
No. 3, 52s.; Clyde, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Govan, at 
Broomielaw, No. 1, 56s.; No. 3, 52s.; Calder, at Port Dundas, 
No. 1, 60s.; No. 3, 55s.; Glengarnock, at Ardrossan, No. 1, 
61s.; No. 3, 54s. 6d.; Eglinton, No. 1, 56s; No. 3, 52s. 6d.; 
Dalmellington, No. 1, 56s.; No. 3, 52s. 6d.; Carron, at Gran 
mouth, No. 1, 60s. 3 ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 60s.; No. 3, 55s. 

e improvement in the shipbuilding trade has exercised a 
very salutary influence upon the different branches of the manu- 
factured iron trade. Large orders have been placed within the 
past week or two for plates, both iron and steel, bolts and nuts 
rivets, and also for forgings and castings of a larger class require 
in marine engineering. The prices of manufactured iron have 
considerably advanced. Large contracts have been in some 
instances at the old rates, but for special orders for 
immediate supply the prices are considerably higher. 

The shipment of iron manufactures from the Clyde during the 
last fortnight included £18,500 worth of machinery, of which 
£9339 went to Rangoon, £2102 to the Mediterranean, £1276 to 
Demerara, £1250 to Odessa, and £1200 to Mauritius; £19,400 
castings, of which £7950 were pipes for Port Lyttleton, £5270 
for Colombo, £1609 to Melbourne, £1100 to Singapore, £856 to 
Sydney, and £723 to Adelaide; £2475 steel rails for Colombo ; 
£5000 railway sleepers for Buenos Ayres; £24,500 miscellaneous 
articles for different places, £2500 worth of old iron for Baltimore, 
a steamboat hull valued at £9900 for Rangoon, and £8330 worth 
of sewing machines. . 

The coal trade is{in an unfortunate position. The rush for 
supplies on the part of domestic consumers, which was occa- 
sioned by the rise in price, has now ceased, and there is hardly 
any appreciable improvement in the demand for manufacturing 
——. As to the shipping department of the trade, it is in a 
still worse position. Shippers are getting supplied at other ay 
where the prices have not been neteiell y advanced. Coal- 
masters are in a sense powerless to obviate the undesirable state 
of matters, on account of the increased wages paid to the miners, 
and the manner in which they are restricting the output of coals. 
In the eastern mining counties the shipping demand is also very 
moderate, and it is reported that coalmasters are obliged to store 
& proportion of the output. The home trade is also slow, and in 
these circumstances the masters are declining to advance the 
colliers’ wages. 

Mr. Macdonald, M.P., at whose instigation the policy of 
restriction has been carried out by the miners, is evidently 
afraid that the men may carry the thing too far, and he is now 
advocating the adoption of a sliding scale of wages, which should 
vary with the condition of the market. As indicated above, the 
miners of Fife are not getting their wages advanced ; neither are 
those of Ayrshire, in the same proportion as the men who are in 
union in Lanarkshire, and, of course, the employers in the latter 
county are handicapped in the race of competition. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great event in South Wales, the starting of Cyfarthfa 
Works, was duly carried out on Monday. The first in ent of 
the start was, as I mentioned last week, confined to the Castle 
Mill and a forge with sixteen puddling furnaces; but the 
drying of the blast furnaces is being carried on with all = 
sible speed, and first two, and then four will be put into blast. 
Mr. Crawshay is Yee on @ wise course in the starting. All 
the old rails, chairs, an’ are being melted down and 
utilised, and such is the quantity that some time must elapse 
before this source of supply is exhausted. 

In addition to the start at Cyfarthfa there are pros 
movements in the district. I have heard it confidently stated 
that a firm com of some of the leading northern iron 
masters in connection with several local gentlemen have concluded 
to purchase and restart the well-known works at Plymouth, once 
the property of Mr. Anthony Hill, and lately of Mr. Fothergill. 
The works are not in such g condition as Cyfarthfa, but a 
part might soon be put into action, and possibly the bar trade 
might be fostered again. It is a well-known fact that the bar 
iron of Plymouth was once in t request for chain cable and 
anchor work, and like the Gadlys iron under the management of 

r. W. Davies, won a great reputation. 

There is an impression in iron circles that Mr. Edward 
Williams, of Middlesbrough, who has just purchased an iron- 
works in the North of England, will be identified with other 
ironworks in Wales. 

The Dowlais Works are in full operation. This week a mill, 
which has been many years inactive, was again . So bus 
are the management in the legitimate business, that not muc 
progress has been made of late in tire and tin-plate additions. A 
number of the Dowlais men have returned to their old work at 
Cyfarthfa, and already 300 selected hands, all good workmen, 
have been engaged at the latter place. 

There has been a belief in the district that Mr. Edwin Craw- 
shay was in negotiation for Plymouth. For this I cannot 
guarantee, but it is certain that he has purchased the furnaces, 
tin-plate mills, &c., mineral properties of Messrs. James and 
Greenham in the Forest-of-Dean for £130,000, and the furnaces 
will soon be in active operation. 

Tin-plate industry is also active in other parts of the Forest, 
and mills near Cinderford have been taken by Mr. Morris, of 
Lianelly, and will be started at once. 

Burnyeat, Brown, and Co. have been in treaty for Plymouth 
Collieries. Though not concluded, it is possible, as the addition 
< four-feet seams to Lletty Shenkin will be an important aid to 
the firm. 


of other 





Ba og) been ane the see igo 
shipments foreign show the which the Welsh 
brands is held. A slight advance.in price has.again taken place 
and in a few Rabcnuten much as 1s. 6d. per 

quotations of last month’s list has been noted. Lange shipments 
of rails took place last week, principally to New York and Balti. 


more. 

The coal shipments continue large, the total from W; 
week fully reaching the late average of 110,000 — an 
Indian shipments are increasing, and those to France have been 
fully maintained, the total from Wales being slightly above 
30,000 tons last week. Prices are firm, and 3d, and in some cases 
* rigs a — been 2 opae paatin 

am g note the continuance o at New 
as the iron and coal industries in the efjasens talons are dhooine 
steady improvement, this again tells favourably on the port. The 
coal exports have been almost doubled of late, and a fair average 
abe taken as 20,000 tons. The import of foreign ore this 
wee n large. 
A line has been projected for opening out a connection 
the Rhondda Valley and the impro i midwa: ae 
Swansea and Cardiff, and it meets with a good deal of support. 
The project, however, more favourabl aoe rl is that of a 
connection between the valley and the and North. 
Western line. 

Blaina Mills will soon be in operation. I hear that &@ manager 
has been appointed from the now stagnant works at Melingriffith. 

The Forchneol Colliery, lately owned by Mr. Rees Bevan, is 
doing well under the new company. The coal is the well-known 
Graig, and 400 tons large are being turned out daily. 

It has been finally decided to remit the 74 per cent. reduction 
taken from the tin-plate workers in the whole district; the remis- 
sion will date from the new year, as contracts have yet to be 
worked out at the old rates of 16s. and 17s. per box ordinary coke, 

The Old Lodge Works, Llanelly, are stated to have been bought 
and will soon . A furnace at Briton Ferry, 
blown out twelve months ago, was re-lit this week; and this 
week wlais, for the first time for many years, was in a com- 

lete state of activity, a large number of dis-used puddlin 

urnaces being started. Men are becoming scarce. The Powe! 
Duffryn colliers are beginning to agitate for a 10 per cent. 
advance, They say that they were reduced before the others, 
and that, as there is an expectation of a general advance early in 
the year, they ought to have the advance now. 








Sourn Kxnsrineton MusguM.—Visitors during the week ending 
Oct. 25th, 1879:—On Monday, Tuesday, and Saturday, free, 


from 10 a.m. to 10 p.m., Museum, 11,255; mercantile marine, 
building materials, and other collections, 1596. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 4 p.m., 
Museum, 1810; mercantile marine, building materials, and other 
collections, 87. Total, 14,748. Average of corresponding week 
in former years, 14,514, Total from the opening of the Museum, 
18,488,307. 

Tue Price or Ratts In THE Unrrep Srares.—On the 17th 
inst., steel rails were wey in the United States, at £12 88. to 
£13 per ton at the mill, the highest price being offered for early 
delivery. It was impossible, however, to secure immediate 
delivery for large orders, the mills being all full. Iron rails were 
quoted at £11 16s. per ton at the mill for 56 1b. section, and £12 
tc £12 8s. for lighter rails. Several sales of small lots of light 
rails are noted, and one large order for 56 1b. rails. There was 
more inquiry for new rails than the week before. Old iron rails 
are quoted at £8 per ton in Philadelphia, and £8 12s. to £9 in 
Pittsburgh, but few or none are to be had at present. Railroad 
spikes were quoted in Pittsburgh at 3c. per lb. for immediate, and 
She. for future delivery, with a brisk demand. 

An American Post Cakp.—On Tuesday morning we received 
a post card, the contents of which deserve to be put on record. 
They run‘as follows :— 

Grand Central Hotel, New York, Oct. 17th. 

Dear Sir,—Have sent you two original and important lectures 
(pamphlets) on River and Harbour Hydraulics, one on ‘‘ Deepen- 
ing Bar at New York,” and one on “ River Surfaces,” neither of 
which have you noticed in journal. It seems you dare not 
criticise them, important as they are ; first, because no man in 
England can criticise them adversely, and, secondly, neither 
favourably either eeeapen simply for fear of offending the 
Inst. of Civil Engineers, who a er ——ws the question in its 
past mystery, so as to cover up their past present errors on 
this subject ; and, God knows, such errors are lamentable to the 
status of your nation.—Respectfully, H. F. Kwapp, C 
Is it not a pitiable thing thatthe Institution of Civil Engineers 
should exercise such terrorism over the Press? We are glad to 
expose the dark dealings of the body ; yet we tremble as we con- 
template the evils which may befall us should the wrath of the 
Institution descend on us, instead of—as we sincerely hope it may 
—on the head of Mr, H. F. Knapp, C.E. 

can. now ‘be 


Mouier’s “ AupHa” Gasmakinc MAcHINES 
supplied for lighting up churches, chapels, villages, and buildin, 


igs 
of every class in any country, with pure of rich illuminating 
Soman” Estimates given, including pipe laying, Gitinas, &¢. he, 
=" all further particulars - . 7g H. ‘L, Maller, 
Mary Ann-street, Birmingham, an Queen Victoria- 
street, London, E.C.—[{Apvr.} : 
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THE GROSSER KURFURST. 
No. I. 

ircumstances of the collision between the Kénig 
Bo which occurred on the 3lst of poy 1878, 
and the Upousse East iirst, a turret ship, are too fresh to 
itulation. 
pede a half miles south-west from Folkestone, and 
within six or eight minutes of being struck on the port 
uarter by the ram of the ironclad, the Grosser Kurfiirst 
filled and entirely disappeared, sucking down in the 
vortex many of the crew who were afterwards saved, and 
many who perished. An illustrated account of the 
accident will be found in Tue Encringer for June 7th, 
1878. ‘The vessel has since lain in eighteen fathoms of 
water, bottom upwards. In July, the Wreck Recover y 
and Salvage Company undertook to raise the vessel, and 
we are informed that they have since been more or less 
actively engaged upon the task. We have received from 
a correspondent some information as to the means 

employed, which we think will prove interesting. 





Fic.| 


The vessel being completely capsized, the system to be 
adopted consists in forcing out the water by air in 
such a manner that she herself being filled with air 
down to her water line will rise to the surface, or in 
other words, will attain the same ay al in an inverted 
position that she would have on her keel. The first con- 
siderations therefore was to fit a shield to cover the frac- 
ture in her side caused by the collisicn ; that this shield 
should bear a pressure from the inside outwards, and 
that it should be perfectly air-tight. The centre of 
gravity in all ironclads bw so near their water line, the 
great difficulty to apprehend has been the possibility of 
the vessel canting on coming up, thus allowing the air to 
escape, the ship inevitably going down again in the same 
position. To counteract this another portion of the plant 
1s brought into operation, namely, the flexible pontoons. 
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The pontoons are made of plies of india-rubber 
between canvas, and are cylinder-shaped with egg ends. 
The greater number have a displacement of from 10 to 
15 tons each, the largest one of about 40 tons. Each 

ntoon is covered with a netting of rope capable of 

aring the load the pontoon will lift. The nettings are 
attached to iron bars, and these bars to the vessel or 
whatever object is intended to be raised. Each pontoon 
has also a safety valve which allows the air to ap #4 
when it gets beyond a certain pressure to which the 
aie is tested. This valve likewise prevents the pontoon 
ursting from expansion of air when rising from a depth 
and passing through the different pressures. he 
pontoons will be so arranged along the keel of the vessel 
as to prevent the possibility of her overturning on her 


The scene of the disaster lies about P 


coming up. A trial that took place in August last 
furnishes full eng of their efficiency. A large block 
of granite weighing several hundredweight was sunk in 
the harbour of Dover, to which was attached a small 
pontoon some 3ft. long and 20in. in diameter. A hand 
ump inflated the pontoon in a short space of time, and 
it came with a bound to the surface, bringing with it the 
block of granite. 
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The first step, however, towards raising the Grosser 
Kurfiirst was effectually to cover the rent in her bull 
just below the armour-plate, and at length a shield was 
putin hand. After several attempts to devise a shield 
to cover the collision hole, it was found that in former 
measurements, although the length and breadth had been 
given with some correctness, it had been overlooked that 
a flap or blade of iron, driven in by the bow of the Konig 
Wilhelm, instead of opening in the centre and dividing 
— to each side, had only been broken from one side 
of the hole, leaving there a sharp edge, whilst a large flap, 
53ft. wide, remained attached to the other side of the 
hole, passing inside the vessel, and rendering an alteration 
in the original fastenings imperatively necessary. It will 
be seen, by reference to our engravings, that the shield 
takes an oval form, the extreme length being 10ft., and 
the greatest width 7ft.; the weight, with all connec- 
tions, is about one ton. Its strength is calculated to bear 
a pressure of 50 tons. Around its outside edge has been 
placed a channel way, 6in. wide and 3in. deep, in which 
india-rubber hose, constructed for the purpose, is inserted. 
When the shield is firmly secured to the vessel by fasten- 
ings—as shown in Figs. 2 and 4—water is forced into the 
hose, which, under a pressure of 60]b. per square inch, 
not only fills up the daanel, but seeks out any inequality 


on the side of the vessel, and makes an air-tight joint. 





The fastenings, in consequence of the shape of the 
flap, are on an entirely new plan. The top and bottom 
fastenings are simple screws, which pass out through 
holes in the shield, having been previously fitted and 
firmly fastened to the side of the vessel. The centre 
fastening is of very best steel, the screw 2}in. diameter, 
to which large arms are fitted, so that it catches the 
centre of the flap, with a back lever to prevent the flap 
closing from the strain. This is also screwed to vessel. 
These screws having been properly adjusted the shield 
was placed over them, the screws ame through holes 
made in the shield for them. Each screw has a cup 
washer 18in. in diameter, with an india-rubber joint, 
the top of the washer being faced so that the large 
nut, 6in. square, will bear directly on the washer and 
bring the shield home. The fastenings in this instance 
are all on one side in consequence of the flap before-men- 
tioned—Fig. 4; an outside lever, 4in. thick, of steel is 
screwed on the centre fastening with a powerful nu 
bringing the short arm close to the side of the vessel, an 
the long arm on the shield over the position of the flap. 
On this end of lever is another large steel serew which is 
forced down, throwing a pressure on the outside of the 
shield of 15 tons on the part where no fastenings could 

placed—see Fig. 4. The shield, which is of steel, and 
the fastenings were made by Messrs. Hall, of St. Swithin’s- 
lane, London, in a very masterly manner. Some altera- 





tions were required, and these were made after the screws 





had been first attached to the vessel and a template taken 
from screws, so that the holes should fit perfectly. The 
ghield has been successfully secured to the vessel and is 
quite ready for the trial about to take p plore. 

Fig. 1 shows the inside of the shield, showing thechannel 
way for water packing, and position of holes for screws 
and stop cocks. 7, channel for water packing ; 2, open- 
ings for stop cocks; 1, holes for screws. Fig. 2 is an 
outside view of the shield as it appears on the side of the 
vessel. 1, stop cocks for air pump to pump air into 
vessel, Gin. diameter in bore ; 2, cup washers, covering 
openings in shield, and taking 6in. nuts; 3, lever bar, 
showing position on shield and fulcrum on side of vessel; 
4, ringbolts for lifting theshield. Fig. 3 gives the shape and 
position of breach with respect to shield. 6, deep flap, 
going in 33ft. from plane of the side of the vessel; 2, 
showing positions of screw fastenings ; 5, dotted lines, 
showing size of shield. Fig. 4 is a section in a line pass- 
ing through the centre of the lever, showing the section of 
the side of the vessel and the position of the centre fastening. 
3, the lever ; 2, side plate of vessel ; 8, deep part of flap, 
showing iron rib ; 9, centre fastening with lever arm ; 
10, traveller on centre fastening to secure it to the flap ; 
11, screwed dogs to fix arm of lever to side of vessel ; 
7, section of water packing as seen when inflated ; 5, 
plate of shield with 6in. dish ; 12, end screw of lever for 
putting pressure on the shield where it cannot be 
fastened to the vessel. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the members of the Institution of 
Mechanical Engineers took place in the Lecture-room in 
the New Town Hall, Manchester, on the evening of the 
30th ult. The attendance at meeting was small, and unless 
it can be said that the subject of the papers lacked gene- 
ral interest, the smallness of the attendance must be put 
down to the place of meeting. Three papers were on the 
list to be read, and their subjects sufficiently diverse to 
attract as well, probably as any other three papers 
which have preceded them. A little business, private to the 
Institution, was also to be transacted, which, considering 
alterations of rules were involved, ought to have secured 
attention. The fact was, however, that though the going 
down to Manchester was in accordance with certain 
rules passed at the time of the change of residence of the 
Institution to London, very few are to be found to 
support such a rule by a day’s travelling, more or less, 
in order to be present at an evening meeting commencing 
at seven p.m., and lasting at most three hours. The 
absurdity of the thing was moreover made very evident 
on Thursday evening, by the number present who were 
either resident in or near London, or nearer to it than to 
Manchester, and by the fact that all three of the 
papers were by men who must come from London 
to attend, if they had done so. The second paper 
was, however, postponed because its author could not 
leave London, although, had it not been postponed, 
the third could not have been read. From past 
experience it ought to be possible to estimate the number 
of papers which may be read and discussed in a given 
time. The three papers brought forward on Thursday 
could not possibly have been got through in the time at 
disposal for an evening meeting, and either of them 
would have well occupied at hen a whole evening 
if the meeting had been held at a place more con- 
venient for the attendance of members who could 
have added to the information contained in the paper. 
If the discussions following the papers brought a 
the Institution are to retain any value as supple- 
mentary—by the contribution of the practical in- 
formation and experience of others—to the commu- 
nications of the reader of the paper, they must be 
read at a place whereat the best attendance may be 
secured. Those meetings of the Institution which 
occupy several days may, without much loss, be held at 
considerable distances from the residence of the Institu- 
tion, because the number of attendants, of papers, and 
the opportunity of seeing and doing, which is given by a 
three or four days’ gathering for meetings and excursions, 
makes a journey of considerable distance more worth the 
conditions attending it. But it is plain that single 
evening meetings as now carried out are of little use 
either to the Institution, to its members, or to the Pro- 
ceedings, if any value is to be attached to the discus- 
sions. 

The preliminary business of the meeting of Thursday, 
the 30th ult., related chiefly to the proposal of certain 
changes in the bye-laws regulating the election and 
transfer of graduates, associates, and members, and to 
the nomination of president and members of council for 
election at the next meeting, Mr. E. A. Cowper being 
nominated president, and moving the proposed changes. 

The first paper read was by the Hon. R. C. Parsons, on 
“The Loss of Power in the Screw Propeller, and the 
Means of Improving its Efficiency.” Some time since 
the author was engaged upon experiments relating to the 
flow of water through centrifugal pumps,* and was led to 
the conclusion that the blade cf the pump fan should 
meet the water in a direction tangential to their surface, 
that they should gradually impart a rotary motion to the 
water passing along them, and that the escaping water 
should receive no sudden change in velocity or in the 
direction of its motion. These conclusions led him to the 
following considerations :— 


THE Screw PROPELLER. 

By the screw propeller rotary motion is imparted to 
the water acted upon byit. This rotation is traceable to 
(1) The pressure exerted against the water by the sur- 
face of the blades, which has the effect of propelling the 
water in a direction perpendicular to their surface, 
whether there is friction or not between the surface of 
the blades and the water. (2) The skin friction between the 
surface of the blades and the water. (3) The fact that the 


* See ‘* Proc. Inst. C.E.,” vol. xlvii 
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water displaced by the blades is not able to flow rapidly 
enough into the spaces previously occupied by them ; in 
consequenceof which eddies are formed, anda large volume 
of water is drawn forwards in the wake of the vessel. 
This last cause is probably greater than the first two put 


together ; and at speeds of from 70ft. to 80ft. per second, also supports the extremities of the 


which are common velocities for the extremities of the 


propeller blades in large vessels, this eddying rotation of | from this combination, the case of H.M.S. 


the water becomes intense. In order to utilise this rotary 
velocity of the water, various contrivances have been sug- 
gested, among the most successful of which was Mr. 
Arthur Rigg’s invention in 1864.* His propeller was a 


the propeller and guide blades is a cylindrical casing N, 
3ft. 6}in. in diameter, which is attached to the rudder- 
post and stern-post, and also to the keel of the ship. This 
casing, besides confining the action of the propeller and 
guide blades to the volume of water enclosed within it, 
ide blades. 

be derived 
rd Clyde is 
taken as an example. Of that ship the diameter of pro- 
peller is 23ft., diameter of boss, 6°5ft.; revolutions per 
minute, 64°75 ; speed in knots per hour, 13°45 ; indicated 
horse-power, 6064; mean pitch of propeller, 23°5ft. The 


To illustrate the advantages which ma 





portion of an Archimedean screw with two threads. Abaft | triangle, Fig. 5, shows the relative velocities of the outer 
the propeller were six guide blades, attached tothe rudder- | extremities of the blades (81°96ft. per second), and of the 


post, and so curved as to meet the effluent water at the 
a with which it left the propeller. This contrivance 
did not meet with much support. 

After ——. some experiments upon a model pro- 
peller 3in. in diameter, designed to reduce the losses 
above mentioned, Mr. Parsons was enabled by Mr. 
W. Anderson to experiment with a propeller of 3ft. 6in. 
diameter. The forms of the med 5 
blades were those which had been found to give the best 
results with the model in the preliminary trials, and were 


as follows:—The curves of the blades differ from most | 
= in being helices increasing rapidly in pitch | 


rom their forward to their after edges, as shown in Figs. 
2, 3, 4; Fig. 2 represents a longitudinal section through 


er and of the guide | 


| water meeting them (77°9ft. per second) ; and it will be 
seen that, in order to produce a slip of 2’8ft. per second 
| to the water leaving the stern of the ship, the extremities 
|of the propeller blades must be forced through the 
| water with a velocity of 81°96ft. per second ; and the 
| consequent loss by skin friction, as well as that due to 
| displacement, is very considerable. 
n the late Mr. Froude’s report to the Admiralty upon 


| surface friction, p. 10, it is stated that, at a speed of 


600ft. re minute—l0ft. per second—a surface of fine 
sand of 1 square feet area produces a frictional resistance 
of 0°69 lb.; and for this surface the resistance varies as 
the square of the speed. Assuming that the surface of 
the propeller blade resembles fine sand, then at 59°2ft. 
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the propeller and guide blades, and lig. 3 two elevations, 
one of the propeller and the other of the guide blades. 
Fig. 4 is a section across one of the propeller blades, A B, 
and one of the guide blades, C D, at their outer extre- 
mities, as at SS Fig. 2, and shows the centres and radii 
from and with which the curves are struck. In the pro- 


peller under consideration the pitch of the forward edge | 


was 5'07ft., and that of the terminal edge 15°92ft. 


water in a direction tangential to the surface of the 
blade, and meets it in a direction P A; thus there is no 
shock or eddying motion produced in the water at its 
entrance upon the blades. The pitch of the blades being 
thus increased, a rotation is gradually imparted to the 


The | 
pitch of the forward edge A is designed so as to cut the | 


water, which issues from the propeller with a tangential | 


velocity considerably greater than from most propellers, 
theoretically in a direction B Q, assuming that there was 
no friction upon the propeller blades, but owing to the 
friction — their surface it follows a path BR. Abaft 
the propeller are four guide blades, curved in a helical 
form until they terminate in a direction parallel to the 
keel. The rotary velocity produced in the water by the 
propeller is converted by the guide blades into a back- 


quently the enly losses which are occasioned are those 


| horse power. 


~ 
NI 
©) 


per second the circumferential velocity of the blade at 
theradius of mean friction, 8°70ft. (found by the formula in 
—,/2R*—r 
a 5°R*--r* 
which R = radius of propeller in feet, r = radius of boss 
in feet, and y = radius at which loss by friction is a mean) 
the resistance per square foot of blade surface amounts to 


(=*)’ x 0°69 = 2418 lb. In the case of the Lord 


Clyde the total surface of the blades is 203 square feet, 
and the mean distance travelled over is 59°2 x 60= 
3552ft. per minute; consequently the total loss by friction 
3552 «K 24°18 x 203 = 528- 
33,000 ta 

At a mean speed of 47ft. per second, the 
loss by friction would have been reduced by half, 
and at 30ft. per second this loss would have been 
but 014 of its original value. This reduction 
of speed in the propeller may be easily effected by 

itch of its blades towards their after- 


upon the blades amounts to 


amg ft the 
é , | edges. e surface of the guide blades may be assumed 
ward linear velocity parallel to the keel; and conse- | 


equal to that of the propeller blades. The speed of the 
propeller being reduced from _59°2ft. to 30ft. per second, 


ue to the skin friction on the guide blades, and the} the surface friction is reduced in the ratio of 1 to 0°14, 


slight eddying motion produced by them. Surrounding | and supposing the loss u 
coc hci : ~~*| same as on the propeller b. 


* Sce “ Trans. Soc. Eng., 1868,” p. 202. 


n the guide blades to be the 
es, the total loss by friction 








upon the blades will have been reduced in the ratio of 1 
to 0°28, 

A saving which is expected to result from reducti 
the thrust upon the thrust block, due to the a) a 
of guide blades. A forward thrust is impa: through 
the guide blades to the ship by the deflected water, By 
this meena ee the same propelling force and speed of 
ship, the thrust upon the thrust block can be reduced 
by about 40 per cent. Now, with a reduction in the 
speed of the propeller of about 50 per cent., and at the 
same time a reduction of 40 per cent. in the thrust, there 
is a resultant saving of about 70 per cent. in thrust block 
friction. 

Thefirst series of experiments which were carried out with 
Messrs. Easton and Anderson’s steamer was with a three- 
bladed ca age of constant bigs throughout the length 
of the blades, and not fitted either with a casing sur. 
rounding it or with guide blades abaft it. The following 
is the mean result of four trials made on the Thames at 
Long ch :—Diameter of propeller, 3ft. 6in.; mean 

itch, 6°35ft.; speed in knots per hour, 6°3 ; indicated 

orse-power, 21°8 ; revolutions of propeller per minute, 
ne slip, 33 per cent.; boiler pressure, 50 lb. per square 
inch. 

This propeller was then removed, and replaced by 
one of ae y_ increasing pitch, fitted with casing and 
guide blades, shown in Figs. 2, 3, and 4. Four trials 
were then made, under circumstances resembling as 
nearly as possible those of the first series, and the follow- 
ing are the mean results : Diameter of propeller, 3ft. 6in.; 
pitch, 5°07ft. to 15°92ft.; speed in knots per hour, 5°6 ; 
indicated horse-power, 13°5 ; revolutions of propeller per 
minute, 100; boiler pressure, 50 lb. per square inch, 
Assuming that the power required to propel the vessel 
at speeds of 5°6 and 6'3 knots per hour varies as the 
cube of the speed—an apenas which is borne out by 
the experiments made by Mr. Froude on H.MLS. Grey- 
hound—then the ratio of the efficiencies will be :— 

(63)? x 13°5 __ 3375 
(5°6)? x 21°8 ~~ 3823 
or 13°4 per cent. increase of efficiency. 

A semi-cylindrical casing was tried, but proved not 
nearly as satisfactory as the complete cylinder. To 
determine whether the water entered the casing with a 
proper velocity, so as to meet the propeller-blades tan- 
gentially to their surface, gauge-glasses were attached to 
sin. gas pipes, which pomted in the direction of the 
stream, both entering and leaving the propeller. The 
velocities were then determined by the head of water 
indicated by the gauge-glasses in the cabin. The direc- 
tion of the water leaving the propeller-blades was also 
determined by the same means. When these experi- 
ments were worked out, the author does not say how, it 
was found that the errors in designing the angles of the 
propeller and guide-blades were very slight indeed. 

In the late Mr. Froude’s recent investigations upon 
this subject, he found that it is inp wate 7 to increase 
the pitch of the propeller blades considerably, so as to 
produce a slip of from 30 to 40 per cent. The beneficial 
results which were obtained by him from this alteration 
seem to have been due toa reduction of skin friction 
upon the blades. 

In some remarks previous to the commencement of 
the discussion upon his paren, Mr. Parsons said that 
owing to the death of the late Mr. W. Froude some 


investigations, which it was intended should have been 

made by him, were postponed, but the interest shown by 

the Admiralty in the propeller, as described, has been 

revived and its 5 aren nag placed in the hands of Mr. 
n orde 


Froude’s son. r to show the efficiency of the 
cylinder and guides in 
utilising the thrust of the 
stern- sent column of 
water, the screw spindle 
in the model has _ been 
produced as indicated in 
the annexed sketch, which 
shows the guide and pro- 
"| peller blades and a sec- 
tion of a bell-mouthed 
casing over both these. 
When the casing with the attached guides was 
moved back on the extended screw spindle to 
the collar thereon, and the water cau to pass 
astern as if the propeller were on a ship, the casing 
remained close to the collar. When, onl the 
screw was set in motion, and the column of water 
passed through the guides, the latter and casing im- 
mediately left the collar and closed up with the propeller, 
thus showing that there is a decided thrust by the 
guide blades themselves. In the diseussion Mr. William 
Anderson explained that the decrease in the indicated 
horse power of the engine in the second trials was due 
to the inability of the engines to “get away” with the 
new screw, of so much a larger pitch than the old 
screw. A greater pressure of steam could not be used, 
and hence the engines were unable to indicate as much 
power with the new propeller. Of the experiments on 
the friction of the casing in water he mentioned that 
they had in a marked degree confirmed the results 
obtained by the ordinary = for loss of head due to 
y* x : . ine 

rere Bae which H = the head 
of water in feet, v the velocity in feet per second, d the 
diameter of the pipe. Mr. Froude’s formula had been 
used, and it was found that while the friction in the casing 
calculated according to it would, for a speed of 15 miles 
r hour or 22ft. per second, have been 3°34 lb. per square 
oot, by the above it was 3°43 1b. Professor Osborne 
Reynolds drew attention to the necessity for purposes of 
comparison for some information upon the screw with 
which the new screw had to compete, and it was stated 
that the old propeller on the boat was one out of eight 
which for that boat had been found to give the best results. 
As there is not more than from 3 to say 7 per cent. of 
difference between the efficiency of the worst and best 























friction in pipes H = 








Nov. 7, 1879. 


THE ENGINEER. 


843 








probably is sufficient to know this, 
for the choice of eight different screws ought to 
suit a boat and su ply a fair competittor for 
a new invention, The calculations given by the 
author respecting the Lord Clyde it was pointed out 
might have no value whatever ; calculations being excep- 
tionally inefficient when applied to the —— per- 
formance of screws, and experiment wi each screw 
alone giving useful information. Professor Reynolds 
said that in most large vessels with large screws the 
yrincipal loss was no doubt due to the differential effect 
Mf the streams impinging on the different parts of the 
propeller blades. A suggestion was made that screw pro- 
ulsion should form one of the objects of the research 
committees of the Institution, but this was very wisely 
objected to on the round that the Admiralty or the 
Iustitution of Naval Architects were much more the 
proper bodies to incur the expenses of such investiga- 
tions. The diagram Fig. 1 shows the weight dynamo- 
meter employed by Mr. Parsons in estimating the rotative 
force of the water sent aft by the screw, and the tendency 
of the guide blades to revolve. It was stated that the 
new cage eyed caused scarcely any eddies, and that its 
e 


— : 
ordinary screws, it 


rip on the water is immediate. Mr. Parsons’s paper was 
fol owed by one on fireless locomotives for tramways, by 
M. Léon Francq, of Paris. 


Frretess TRAMWAY LocoMmorTIvEs, 


The engine described by M. Francq is one or iws or 
three which have been brought out since Dr. Lamm first 
made one on the = involved, namely, that in a 
heated liquid the boiling point rises or falls ae as 
the pressure on its surface increases or diminishes. Thus, 
if water be stored in a vessel at a temperature greater 
than that corresponding to the boiling point at say 
atmospheric pressure, it will continue to give off steam 
or vapour as the pressure is reduced from the higher to 
the lower limit. By nearly filling a tramway engine 
vessel with water, under a pressure of say 200 lb. per 
square inch, and a corresponding temperature of 382 deg., 
the engine may be run until the temperature of the 
water has been lowered by the removal of steam under 
constantly decreasing pressure to say 269 deg., or about 
41 lb. per square inch absolute. The application of this 

rinciple dispenses with the necessary apparatus for pro- 
Soclag steam by a fire in the locomotive boiler, and 
employs instead a simple reservoir for water heated at 
certain intervals to a high temperature by the injection 
of steam from fixed boilers working under high pressures. 
Some of the engines thus made are at work in Paris, and 
others have been at work on the Rueil and Marly 
tramway in the neighbourhood since the middle of 1878. 
In many respects the fireless locomotive is, with the 
exception of the absence of fire-box and attachments, 
similar to other tramway locomotives of recent design. 
Exceptional and ingenious contrivances have, however, 
been adopted, in order to overcome the difficulties attend- 
ing the use of steam between the limits of about 197 lb. 
and 28 lb. above the atmosphere. The chief of these is a 
very ingenious reducing valve, which may also form a 
regulator for the admission of the steam into the 
cylinders. On the line mentioned one engine drew, in 
1878, a train of which the gross weight was 18 tons 8 cwt. 
The pressure at starting was 197 |b., and on the return 
journey 28lb. But in August, 1879, under the same 
limits of pressure and with a maximum consumption of 
4400 gallons of water, the same engine, which was no 
longer new, drew a train composed of the engine, weigh- 
ing 8 tons 11 ewt. and four carriages, weighing 
10 tons 16 cwt., and carrying a maximum number of 295 
travellers, weighing about 18 tons 14 cwt.; total, 
36 tons 2 cwt. The length of road, comprising both jour- 
neys, was 9°14 miles, partly level and partly rising and fall- 
ing. The company which worked the line between Rueil 
and Marly le Roi in 1878 stated in the report given to the 
shareholders that the expense of drawing a train of four 
corsage was 49 centimes per kilometre—7'8d. per mile 
— with fireless engines on Francq’s — e; and 
63 centimes per kilometre—10'1d. per mile—when ordi- 
nary fired engines were employed. This 7°8d. includes 
the wages of the stokers who accompanied the fireless 
engines, in accordance with the existing Government 
regulations, the amounts paid for wages to engi- 
neers, assistant-engineers, stokers and their assistants, 
inspectors, and cleaners; for coals and various other 
items ; for the lighting of the engines and boilers ; for 
the salaries of te manager and clerks; and for the 
supply of water, general repairs, and renewal of engines 
and generators. 

The fixed boilers at the stations for supplying the loco- 
motive were made by Messrs. Cail and Co., Paris, and 
have the following dimensions :—Total heating surface, 
545 square feet; surface of fire-grate, 9°96 square feet ; 
volume of water, 100°48 cubic feet; volume of steam, 
70°63 cubic feet; authorised pressure per square inch, 
242 lb.; weight of steam generated per hour, 1650 lb.; 
ditto per square foot of heating surface per hour, 3 Ib. 
They generated 8 lb. of steam per pound of coal used, 
and from this economy that of the fireless locomotive is 
cbtained. Three engines can be supplied per hour from 
one boiler. The fireless locomotive is being introduced 
into this country by Mr. James Cleminson, of West- 
minster, and one is being made, or just completed, in 
Leeds. The chief dimensions of this engine and of those 
made in Paris are given in the following table. It should 


Paris Leeds 

Engine. Engine. 

Pressure in hot-water reservoir, lb, per sq.in. 213 ... 225 
Volume of water to be utilised, galls. ... ... 396 400 
Number of tubes in the condenser .... ... ... 603 950 
External diameter of tubes in ditto, inches... 1 1 
Total is surface of ditto, sq. ft... ... ... 402 954 
Weight of the engine alone, tons... ee ee 7 
Weight of the engine when working, tons ... 8°60 8°75 
Diameter of pistons, inches... ... ... .. «.. 9°05 9°00 
Stroke, inches 0.0... 00.0. one w. 9°84 12°00 
Outside diameter of wheels, inches .. 20°54 30°00 


be noted that the engines are provided with a kind of air ! prod 





condenser, consisting of a vessel containing a large 
number of tubes, through which the mona on 


its way to the atmosphere, most of the steam 
densed and noise prevented. 

If the minimum coefficient of adhesion to the rails is 
taken as being one-seventh, the traction due to the 
weight of the machine will be 2710 lb. The traction at 
the tread of the wheels due to the cylinder pressure is 
given as 7201lb., with a pressure of 20 lb. per square 
inch ; 1260 lb. with a pressure of 70 lb. per square inch; 
1800 lb. with a pressure of 100 lb. per square inch ; 
2300 lb. with a pressure of 130 lb. per square inch. This 
class of engine has been designed for a line on which the 
return journey is made, under a pressure of about 40 lb. 
per square inch., on a level road, or a road having only a 
slight ascent. In this case the weight of the train is 
26 tons, with a tractive resistance of about 17°62 lb. per 
ton. The speed that can be attained is 12} miles per 
hour. In working the locomotives, the steam is reduced 
without performing work from the higher pressures down 
to about four on and it is considered that this 
is more economical than using the steam direct at 
high pressures. It was however, in the discussion, 
pointed out that, by the adoption of variable expan- 
sion gear, the reducing valve and its connec- 
tions might be dispensed with, and the steam more 
economically used. Mr. Cowper said that 
some time since he had professionally calculated 
the distance which one of the metropolitan engines would 
run without a fire, and found it either 5; or 5% miles, 
with steam ct 250 1b. to start with. He considered that 
the reduction of the steam pressure by the reducing valve 
was a direct loss, and explained by a diagram that the 
reduction could be most economically effected in the 
cylinder by means of simple variable expansion 
gear. Mr. Crampton and M. Bergeron both spoke 
very highly of the performance of the engines at work in 
and near Paris, and the opinion seemed to be general 
that the fireless locomotive offered an excellent solution 
of the problem of street tramway working. It also 
removes the objections to mechanical power in docks 
and on quays where hitherto horses have been used in 
deference to the laws cag ors | to fires on such premises. 
Several modifications in detail were suggested, more par- 
ticularly with reference to the necessity for raising the 
working parts of the engine as high as possible from the 

round, the arrangement adopted by Mr. Brown, of 
Winterthur, being referred to as suitable. There is no 
doubt that the —— involved is likely to become 
largely adopted, though the engine itself as at present 
designed will Seger A be very materially modified in 
this country. The advantages claimed for the engine 
were summed up as follows :—“ No danger of explosions 
in the street, or of accidents to the boiler; no red 
glimmer from the fire during the night; no burning 
cinders dropped on the roads ; no cases of fire or other 
accidents caused by the engine; no noise produced by 
the valves, blow-off cocks, or blast; no smoke, soot, or 
disagreeable smell of burnt gases ; po << result- 
ing from the burning out of fire-bars, cracking of plates, 
leakage of tubes, or other causes, and to all may be added 
that which is the most important of all, namely, the 
economy which can be realised.” After the discussion of 
this paper the meeting was adjourned. 


ing con- 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
NovEMBER 4TH. 
(Sir James Cotviiz, Sir Barnes Peacock, Sir MontacvE Suitu, 
and Sir RoBERT COLLIER.) 

AN ak pce was made by Sir Joseph Whitworth, F.R.S., 
for a prolongation of letters patent granted to him on the 24th of 
November, 1865, for his invention of certain improvements in 
casting iron and steel and in apparatus employed for that purpose. 
The invention, which is v well known, is described, techni- 
cally, as “‘ consisting in forming and employing moulds of steel, 
in combination with pressing plungers, in such manner that 
fluid steel, when in such moulds, is subjected to very high 
degrees of pressure.” The term of the letters patent expires on 
the 24th inst. 

Mr. Aston, Q.C., and Mr. Macrory were counsel for the 
petitioner, Sir Joseph Whitworth; Mr. Gorst, Q.C., and Mr. 
A. L. Suir for the Crown. 

The evidence of Sir Joseph Whitworth was taken before the 
learned Registrar—Mr. Henry Reeve, C.B.—on the 21st of July 
last, and was now read at length to their Lordships. Sir J _—_ 
having formally spoken as to the utility and novelty of his 
invention, deposed that before 1865 no such thing as compressed 
steel was known in the market. Before 1865 there was no getting 
steel that had the requisite amount of ductility and soundness. 
Steel of a certain amount of hardness could be got, but not of 
ductility. For guns, ductility was indispensable; but when 
ductility was required air-cells were liable to be formed. He 
caused a large ingot of steel to be split open in order to examine 
the character of the metal. He found the upper part of it full 
of air-cells and consequently unsound. It was the best steel 
in the market, Bessemer steel. From these difficulties he 
directed his attention to improving the manufacture of steel. 
For many years he devoted his thoughts to it and made constant 
experiments. Before the letters patent were granted he had 
made at least 2500 experiments. e believed that the use of 
steel barrels, both for rifled small arms and for rifled guns, was 
attributable to his adoption of that metal for guns. He knew 
of no other manufacturer who had advocated the use of steel for 
firearms. He —— ‘Damascus metal,” so called, with his 
own. The former t with 105 grains charge; the latter did 
not burst at all. The fluid-compressed steel was thus very much 
the stronger metal. His invention consisted practically in 
——s moulds of steel in which fluid steel was subjected to a 
very high pressure. retained in the fluid metal were 
pressed out, and the particles of the metal were thus forced into 
the closest possible connection. A pressure of not less than six 
tons on the square inch was required. The want of steel suffi- 
ciently strong to be used with this test delayed his operations for 
many years. The ordinary steel in the market could not stand 
the test. At last he made what was known as the 8000-ton press. 
His invention was also applicable to cast iron, but it was more 
advan us to compress steel than cast iron. Compressed steel 
was made down to 30 tons strength and 40 per cent. ductility. 


The demand for the fluid-compressed steel was gradually increas- 
ing, and accidents had been materially reduced. It was not 
until 1869—four years after the patent was granted—that he was 
able to complete his works and ag oye so as to enable him to 

petitioner then gave intri- 


uce steel in useful quantities, 
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cate evidence as to the accounts kept by the firm as to the profits 
or losses of the invention. 

In oer of the petition, Sir John Hawkshaw, Mr. Barlow, 
C.E., Mr. Hotchkiss, presniee of the revolving cannon, 
Wright, engineer-in-chief to the Royal Navy ; Mr. Davis, works 
——— of the Torpedo Department at Woolwich Arsenal ; and 
Mr. Purdey, the gunsmith, were called and — evidence. 

The case was then adjourned until Wednesday, when the 
evidence was resumed. About the year 1863 the business of 
Sir Joseph Whitworth’s then firm was purchased by a company, 
in which he held by far the largest number of shares, and which 
company became eventually ‘‘the Whiteworth Company 
(Limited).” The latter company carried on the business of the 
firm until the end of 1868, when, having the intention of 
eventually forming a company of another character which should 
afford special advantages to those of his workmen who were 
industrious and well conducted, he repurchased all the business 
and again became the sole ema In 1874 he formed a 
company called “Sir Joseph Whitworth and Co. (Limited),” of 
which, as before, he was by far the largest proprietor. It was 
so constituted that whenever any deserving workman in the 
employ of the comgery or firm desired to take shares and so 
invest his savings, he might do so under conditions that would 
be specially advantageous to him. The petitioner then described 
the various modes by which his invention had been brought before 
the public, and he contended that he had not hitherto received 
any adequate remuneration for the labour, time, thought, and 
capital he had expended. Inasmuch as the at merit of his 
invention and the necessity of having a metal of t strength 
and a been demonstrated, Sir Joseph Whitworth 
prayed her jesty in Council to grant him a prolongation of 
the terms of his letters patent. : 

In further support of the ago besides the witnesses called 
on Tuesday, Mr. Leese and Mr. Carrington were examined as to 
the merits of the invention. Professor Tyndall, F.R.S., was also 
in court, but was not called. 

Mr. Aston, in closing the case, contended that Sir Joseph 
Whitworth, the petitioner, had done as much as possible to bring 
his invention before the public and to give them the benefit of it. 
The question, therefore, was whether Sir — as patentee or 
manufacturer, had been sufficiently rewarded for the invention ; 
and he argued that looking at the expense and trouble involved, 
and Sir Joseph Whitworth’s well-known efforts to educate and 
improve the workpeople in his trade, a prolongation of the patent 
was justified. 

Mr. Gorst, on the part of the Crown, admitted the great value 
of Sir Joseph Whitworth’s invention, and only directed their 
Lordships’ attention to the accounts submitted to them in order 
to guide them as to whether or not the patentee had, as yet, 
profited sufficiently by his invention. 

Their Lorpsuips, in the result, prolonged the patent for five 
years on the usual and formal understanding that the Government 
and its contractors might use the invention without the payment 
of any royalty or charge. 








THE SYDNEY WATER SUPPLY. 


THE Government of New South Wales have determined to pro- 
ceed with the Upper Nepean scheme for the Sydney water supply. 
Up to 1860 constant complaints were made as to scarcity of water 
supply, and in 1862 a Royal Commission was appointed to investi- 
gate the whole subject, and report thereon. A Commission 
was engaged eighteen months, and recommended that water 
should be taken from the united Nepean and Cordeaux rivers, 
at a point near Pheasant’s Nest, some 40 miles south of Sydney. 
From there that the Cataract River at Broughton’s Pass sho uld 
be reached by a tunnel 4} miles long, and a dam formed there by 
which the Cataract also should be utilised, and the whole brought 
to Sydney in tunnels, canals, aqueducts, or pipes, as the varying 
nature of the — might demand, also that a large storage 
reservoir should be formed in the neighbourhood of Parramatta. 
The present scheme is substantially that recommended in 1862. 
From: Pheasant’s Nest to Sydney the whole couatry has been 
contoured, and borings made, thus reducing the estimate of the 
cost (£1,086,768) almost to a certainty. The drainage area of the 
Nepean, Cordeaux, and Cataract rivers above the points from 
which the water is diverted is approximately 350 square miles, 
and having a sandstone rock formation, and few habitations, 
yields water as pure as it is possible to have in any country. The 
storage reservoir at Prospect, about seven miles west of Parra- 
matta, which is one of the most prominent features of the Upper 
Nepean scheme, resembles the Yan Yean in Victoria, which has 
an area of 1303 acres, and cubic capacity 6400 million gallons. 

he Prospect will have an area of 1290 acres, and an available 
capacity of more than 7000 million gallons. The retaining dam 
will be one and a-quarter miles long, and 80ft. high in the centre, 
holding up the water to 195ft. and 170ft. above high water at its 
highest and lowest stages respectively. Besides the 7000 million 

lons available for distribution, 3000 millions will remain below 
the 170ft. level, forming a magnificent settling basin, and 
preventing any undue rise in the temperature of the water supply. 
From this reservoir it is proposed to bring the water as far as the 
valley of Duck Creek, in an open canal, as before. The valley is 
then to be er with an iron aqueduct, and the canal continued 
to within eleven miles of Crown-street reservoir, with a capacity 
of 30,000,000 gallons per day. Here there will be a small 
equalising reservoir, and the ground falling suddenly for the 
remainder of the distance, pipes must be had recourse to. It is 
proposed in the first instance to lay these of 36in. diameter with 
a daily capacity of eight million gallons, doubling and tripling 
the pipe lines as may become necessary. Various sma!] reservoirs 
will be constructed on the route to supply Ashfield, Burwood, 
Petersham, Waterloo, &c. The whole length of the conduit is 
63 miles, and is made up as fo lows :—tunnel, 10} miles ; open 
conduit, 34} miles ; aqueduct, 3 miles; pipes, 134 miles; reser- 
voirs, 1} miles; total, 63 miles. is may Be compared with the 
principal aqueducts elsewhere, some of which are :—New York, 
Croton aqueduct, 40 miles; Glasgow (Loch Katrine), 26 miles ; 
Aberdeen, 20 miles ; Vienna, 57 miles; Paris, 104 miles. Crown- 
street reservoir, which will be the distributing point, is 141ft. 
above high water, and commands by gravitation nine-tenths of 
the City of Sydney. In fact, only a limited area in the 
neighbourhood of Waverley and Woolahra will be above its reach. 
This district will be supplied by pumping, for which the present 
engine, which was erected in accordance with the recommendation 
of the 1861 Commission, will suffice for a long time to come. 
The largest quantity of water ever sent into the city in one day 
was six and a-half million gallons. As the first 36in. pipe will 
supply about eight million gallons per day, and this can be 
increased as required, it will be seen that an ample supply will 
be atforded, not only in the present, but for future generations. 
The Upper Nepean scheme includes the supply of from six to 
thirty million gallons, between Broughton’s Pass and Parramatta, 
for the purpose of irrigation.— Australian Eng. and Building News. 








THE Quebec HARBOUR CoMMISSIONERS have instructed their 
engineers, Messrs. Kinipple and Morris, of Westminster and 
Greenock, to prepare contract drawings for the wet dock in con- 
nection with the Quebec harbour works. The extensive river 
embankment, of about 5000ft. in length by 330ft. in breadth, 
now drawing to completion, will enclose an area of about sevent; 
acres of water in front of the town, twenty acres of which will 
be used for tidal harbour, and fifty acres for wet dock purposes. 
The tidal harbour walls, which are 50ft. in height, with 25ft. of 
water against them at low-water ordinary spring tides, will be 
completed this year. The graving dock for the same commis- 
sioners will be sboat 550ft. in length by 100ft. in width, and 35ft. 
Paro from coping level to floor. These works were commenced, 
in 1878, 
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THE BRITANNIA MANUFACTURING COMPANY, COLCHESTER, ENGINEERS. 


WE illustrate above a new milling machine tool, made by 
the Britannia Manufacturing Company, Colchester, which 
appears likely to be very useful in small shops. The prin- 
cipal features of the machine will be understood at a glance. 

There is a traversing table 24in. by 12in. with four T slots for 
securing work. This table has a traverse of 9in.; the bed is 
6ft. long and self-acting through its whole length, and is 
fitted with rack and pinion for quick return. A headstock is 
fitted in the centre of the bed, back-geared, and with four 
speeds for a2} strap. The gearing is 1} by 3 pitch, and is 
put in and out by an excentric. The spindle is of cast steel, 
running through, and with coned —e_ The neck of the 
spindle is 2} diameter, and the nose is bored out 2in., coned 
and tapped lin. beyond to take various milling tools. A 


strong adjustable arm B traversing ina rest is used to support 
the mandril when necessary. 

It is claimed by the makers for this tool that it possesses 
the advantages of :—(1) Novelty of design ; (2) great length 
and range of work; (3) by the use of the arm a series of 
cutters can be used so as to finish such parts as slide bars on 
the top and on the sides at one operation ; (4) the slide being 
on the face of the bed, offers great facility for use; (5) the 
arm, which is of great strength, is easily detached ; (6) the 
price is far lower than that of any other tool doing similar 
range of work. 

We have seen the tool in operation, and can speak well of 
it, as doing its work well and cleanly, and being very handy 
and expeditious. 





ARCHER’S PEDAL ACTION FOR SMALL MACHINERY. 
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Tue apparatus illustrated herewith, though chiefly appli- 
cable to working sewing machines, is also suitable to many 
other classes of light machinery which may be worked by 
the foot. The object is to procure a smooth and continuous 
rotary motion in one direction by means of pedals, and in the 
case of sewing machines, to remove all necessity for ‘‘ learn- 
ing” to use a treadle as ordinarily applied with a crank 


motion. The apparatus consists of an arrangement of 
friction clutches, either singly with a spring to give the 
return motion of the clutch pulley, or double, by which 
springs are avoided. In our illustrations Fig. 1 is a 
side and Fig. 2 is an end view of a pulley showin 
one arrangement of the clutches. Fig. 3 is a longitudina 
and Fig. 4a vertical cross section of theclutch ; Fig. 5 is a longi- 





. . . ease 
tudinal and Fig. 6 is a vertical cross section of a clutch pulle 
showing a spring applied thereto; a is the loose ulley, b the 
shaft, c the boss keyed to the shaft ); the pulley @ work 
loose on the boss c; ¢ is the circular hollow disc or cylinder, 
which may be grooved internally if desired or thought 
necessary, and // fare short friction levers in the hollow disc 
see Figs.3and 4. These levers are jointed to the boss c, orto a 
flange thereon ; and gg are springs acting on the boss and the 
levers fh; Figs. 5 and 6 show the spring which is dispensed 
with in the arrangements shown at Figs. 1, 2,3, and 4; i the 
band on pulley a, and & is the band on cylinder e, The action 
of the apparatus is as follows :— 

When the band is pulled the grip levers 
against the inside of the rim of the cylinder e, carrying them 
round, On the return stroke the fusee spring h (when one is 
employed) releases the levers / and draws the rim back - vy 
the next stroke the rim is pulled again, the grip levers thereby 
gripping the rim at new points or parts of the rim, and so 
giving motion to the spindle 6. A double, or left and 
right-handed apparatus, Figs. 7 and 8, may be fitted with the 
clutch pulleys (shown at Figs. 1, 2,3, and 4) to the same spindle 
Fig. 7 shows in front elevation, and Fig. 8 in side elevation, 
these arrangements as applied to a sewing machine; / and m 
are the treadles to which one end of the leule k, k, are con- 
nected. The other ends are here shown connected to small 
additional polars e‘,e', instead of todisce,e. This arrange- 
ment is adopted where speed is required, but where more 
power is required, bands are connected to the disc e, or 
alarge pulley takes the place of the small pulley e’. The 
bands i, i, are shown connected at one end to the pulleys a 
and the other end to rollers x which are fast on the shaft p, 
so that when a treadle is depressed the band k is unwound off 
the pulley e* and the band? is unwound off the roller n and 
on to the pulley a. While this takes place on one side its 
action on the other is the reverse. For sewing machine work 
the arrangement is advantageous for this reason, as well as for 
the fact that the machine cannot be driven backwards. The 
apparatus, which is the invention of Mr. Archer, of 
4, Hornsey-street, Holloway-road, N., removes several of the 
objections to the ordinary treadle and crank, and will pro- 
bably find many applications. 


J grip tightly 








HOBBS'S SIDE-SUCTION PUMPS. 

THE arrangement of pump here illustrated is designed to 
obviate the necessity for a rose at the end of the suction pipe, 
as commonly used for portable pumps. It will be seen that 
the arrangement is very simple, and that the rose is dispensed 
with by a simple change’in the position of the suction valve 


from the bottom of the pump barrel to the side. All stones 
and other solid heavy materials are deposited in the space 
below the valve V, where they lie in quiet water, and are not 
carried to the plunger and valve. Portable and fixed pumps 
for all ordinary purposes are made with this arrangement of 
suction valve and pipe by Mr. Hobbs, of Market Harborough. 








LonDoON ASSOCIATION OF FOREMEN EnGIngERS.—At the meeting 
of Saturday, November 1st, after the election as honorary members 
of Mr. Frederick and Mr. Frederick A. Hamilton, the last-named 

entleman read a paper on ‘‘ Optics as Practically Applied to the 
llumination of Dark Localities.” The subject was well treated, 
and numerous diagrams, lenses of various forms, together with a 
photometer, aided the reader most materially in its elucidation. 

Society or Arts.—The programme of this Society fox its 126th 
session has just been issued. It gives a list of the papers and 
lectures for the session so far as they have been arranged. The 
following are the papers to be read at the evening meetings pre- 
vious to Christmas :—November 26 :—‘‘ Suggestions for Dealing 
with the Sewage of London,” by Major-General H. Y. D. Scott, 
C.B., F.R.S. December 3: ‘‘ Apprenticeship: Scientific and 
Unscientific,” by Sylvanus P. Thompson, D.Sc., Professor of 
Applied Physics at University College, Bristol. December 10: 
“Art Vestiges in Afghanistan; the Results of some Recent 
Explorations in the Jellalabad Valley,” by William Simpson. 
December 17: ‘‘ The Panama Canal,” by Captain Bedford Pim, 
R.N., M.P. The dates of the papers after Christmas are not 
announced, but the following are among the subjects to be 
treated :—‘‘ Domestic Poisons,” by Henry Carr ; ‘‘ Gas Furnaces 
and Kilns for Burning Pottery,” by Herbert Guthrie, C.E.; 
“The Utilisation of Slag,” by Charles Wood; “Art in 
Japan,” by C. Pfoundes; ‘The Trade and Commerce 
of the Yenisei,” by Henry Seebohm; ‘‘ Modern Anuto- 
graphic Printing Processes,” by Thomas Bolas, F.C.S.; ‘The 

History of the Art of Bookbinding,” by Henry B. Wheatley, 
F.S.A.; “ Art Ironwork,” by J. W. Singer; ‘The History of 
Musical Pitch,” by A. J. Ellis, F.R.S.; “The Recent History of 
Explosive Agents,” by Professor Abel, C.B., F.R.8.; ‘‘ Ireland 
peas 4 Resources,” by C. G. Lock; ‘*The Future of Epping 
Forest,” by William Paul, F.L.S. Three courses of ‘‘ Cantor 
Lectures” are to be given. The First Course is by Dr. Charles 
Graham, F.C.S., F.I.C., Professor of Chemical ‘Technology at 
University College, London, on ‘‘The Chemistry of Bread and 
Bread-making.” ‘The Second on the ‘‘ Manufacture of India- 
rubber and Gutta-percha, by Thomas Bolas, F.C.S. The Third 
by R. W. Edis, F'.8.A., on ‘Art Decoration and Furniture. 

The first. meeting of the session will be held on_ the 19th inst., 
when the opening address will be delivered by Lord Alfred 5. 
Churchill, Chairman of the Council, 











345 


THE ENGINEER. 














£ eqqissod oymb st sv “ysznq 07 sosnyor un oy} vy} osoddus sn yoy “peey | yng ‘punoypoorg 94} Uo pertavo osTe sway USI] o1qooTo UW 
GAOG OY} JOpuN soaulod pepuezuT queUITIedxe oY} Jey MOY oaTNbUT 04 | OA 8 
Surysoroquy sf 4] ‘eouepIns omngny Joy Vyep UYeDS 07 AO “oTqrsrjequrUN | be 
‘Ajsnoraseid Suryjoutos urepdxe 07 s9yyIe peyoortp eq prnoys quourttedxe | YnouiTy ‘uoroeatp Auv ut shi oy} a4v14U00U00 0} sv Os ‘10q0efoad ¥ Ut 
OYHUSIOS B MONT “SN JO 4SOUT UT JUOIOYUT YSsUUIS pULIT E JO GACT 4UOFWT OY} | posopoue sosvo Y{Oq UT E1OM SzYRI] OYJ, “OULSUe pooyroyoIg wv Aq poysom | 
0} peoway ApoqwurTytn eq ATquqoad yySrur 4t 4ynq YsorozUL sty} Jo Suywwout | sea yorym ‘romod eTpuvo QOO'cZ Jo oMIWIEID CZ ® pur ‘ourgorum suouiorg | 
oy} osdyeue 07 4[NOWIP St 4] = ‘apwur oq 07 4n0qQe quoutliedxa oy} ur peourad | e wor porddns o10m Aoyy, “sUOTys¥q O44 Jo Yous UO poxy zy ST] oLayoo]9 
ST SOIO}UT FwOIT ywyy pu ‘ozo7dt0d ATIvoU oI¥ UNF JoIepUNTT, oy} Jo JuoUE | [nJ1eMod Omg Jo suvotA Aq “QUOIJ UT vere oTQUE 904} Jo UOIyeUTUMITT 
~4vary]eUr OY} 103 suoTyervderd oy} 484} sn ][99 ATMp stodud oy, —UIg 94} 09 oNnp AyUyeUI sv UOJYOUOTY 410,q UT suNS oyy Aq apvut eorjovad | 
“INGWIYAIXA OIWLINAIOSNOD NV [eo1e10043 prpuefds eyy, ‘Awoue oy} Jo Yyouordde oy} jeusts 0} pur | 
“m0 84} JO UOIZIsod 944 YavuUt 07 SB Os PoIOOUT 4voq B ‘oYDIT YY UO 4eU} | 
SEM ..‘81]90 SOAOIN) AQUEAES,, JO UOIUOUT NOL 4yBIT oYy, ‘stepudzep | 
oyg Aq pasn 4Yy3IT oFtG00T9 EY} 0} yUNODDe QuUOT[A0xo eRTMIENIO MOA | 
ur eonysnf euop A[pavy oavy nod yuryy ynq “yser0quT YouuT yyTA YNOUL 
“SHOT FV szuoutedxe opedio, oy} UO ope MOA peor OABY T—UIG 
“MOVLLV LHSIN HINONSLUOd AHL 


*Aqisu94ur 
puv SsoUrpveqs spavso1 sv q30q ‘poyTeuL AJOA SAL OUTYORUL OUTUTE.LY) | 


wWory 9eyy Jo Aqttotedns oyy ‘1emod oures oy} ynoqe jo ATpeurWOU 





"17138Z 10qo70O ‘AoysuTINYSE AA ‘07v5-s,ouUW EEN?) 
‘SEDGaH HIMOMONITID 

“qy SI] O1Aq09T9 oY} Jo SAvI Furyorves oy} apun souTut 
Jo yyuIAgey & Yous YFnoryy oedessed e oor0z 04 AtioUe UL 1O¥ ge eect 
09 9xou oq 0} porvodde 41 ‘y10J OY} 0} OSOTD [TBM vos Oy} UO Surpuyys 
‘gut oy, *8780q pavnd szepuojep oq} Jo [eMvIPYyyIM ayy Aq peowereg | 
-reqgun0o ATquqoid sea sty} { sIepUejep 943 07 ESuQUBAPE oMIOS BAvS su 

ey} JO Suty-uou oy} woIy syOUIs Jo soUesqY oY, “IoY UO pouTedy 
Suns XIS PVY OYS oUlTy ouo 4U 4vYZ ‘“GLOJ OY} UT UMOUY [fA Os eurvoaq 
WoT}Isod §,Jess0A STY} ‘su AI SB fyow ye O43 SuLMp pasn Woples svar | 





syuapuodsa.t0o 








MM, 


—Y 
yy 








sno fo sururdo oy sof agrsuodsa. soajos.no pjoy you op 21) | 
‘AOLIGT FHL OL SULLgt | 








*saapvor ane 480r0,0r 4qnop ou [ITM puv ‘Y904sUIOD O44 UO soUTUT 
JOATIS 4v013 oy} odopoaop 0} posn Zuroq st yvqy Arouryouut jo ssvpo oy3 
jo ojdurvxe pood v srsryy, ‘AuvduroQ Saray yoyour Mozjo x ayy 04 
qooursue ‘10944%q “HM ‘AW Aq sudisop mory 4[rnq uoeg oavy Aoyy, 
‘qt Jo Suravaduo soyjoue ysiyqnd pyeys om worsserdut 4xou mo Ut 
puv ‘Azouryovur oy} Jo weyd @ punoy oq [[IM SpE oSed gy ‘su0} OCE 
SI SoULTUO Oso} JO FYAIOM [e}I0Z OY, ‘eTvO OY} 04 UOMoUT Jo 400 
yovo roy roqurod oy} 04 wor0Ur ‘UIT SeAId ave J0yz¥voOrpuT oY { Ive 
Yo-jNo O[qeIAvA puv FuIsIOAel YUI] oAvY Soulsuo oy, ‘ourery oulsuo 
oy} sepun szopuryAo orpneapAy Aq pozesodo oe pure ‘yyeys oy} jo 410d 
088400 UY UO OpI[S pu JoJOUTeIp UT “439 OTe SoyOyNTO wUNAp ony £ Y4yBUoT 
UI ‘UIP OAV SPuLIvEG o804} ‘soSpem [o0}s YZIM dn gos sossvaq [eIpTs 
XIs JO Surystsuoo “4yvys oy} Uo sdulreeq o[qezsn{pe oavy so1qU99 [oor O44 


| £TojoUIVIP “4JCT JOOUM owIG B 4AIM poqzy Youve “Q;eYs O44 UO osOOT UNI 


oso} ‘Opis}NO UO JOJOUIVIP “FJG] PUB 91ZU00 UT JoZOUNIp “439 ore odor 
[2038 4Y ‘UIg Joy suNIp oy} SJojoWNIp 43g] ‘soqetd yULIO OAT 4svO 
UI poPosUr UOT! FYBNoIM Jo syuBIO {Durr OpIs Ul JOJOUIVIP “IGT 
‘Surrvoq o1jW99 UI JoJOUTeIpP ‘WIZZ yyBYys oulsue {syIou ye IJOJOUTeIP 


‘UIQ ‘o1}U90 UL JOJOUIVIP “UID, ‘seryUeD UOEM40q “4jZZ Spor Suryoou 





-“u00 fJoJoUIeIP ‘uIg ‘fo048 Jo spor mo4sid £°439z ‘sxopurpo Jo sarzU90' 
M90eMJOG SULISIP !4vaq o[qnop ‘UIQ, ‘soATeA ysnvYyxe f4veq eTqnop 
‘uIg ‘SeATVA UWOISsItUpe {41g ‘oyxorys Jo YyBueT f'uIgzZ ‘saopuryAO Jo 
IOJOUIVIG, : SMOT[OJ Sv O1v SoUIZUe oseyy Jo SuOIsUoWIIp [edroutd OTL, 
‘aorqou jo AyzIOM [[OK WETz 
Surzopuoa ‘soinyvoj opqeyavuos Auvur szuosead ArouLyqoew styy yey} Wes 
oq [IM 4]T « “40vA} U0 9Y} Jo Furusrs oy} woz shep OZ Ul opeur o10M 
seurduo oyy, ‘Auvdwuog Sururyy yoyour mopjox oy} 07 acooutSuo Zar 
-g[usu0o ‘u944%q “H ‘MM “II JO 8udisep 044 wos ‘ooslouvrg ueg ‘sued 
“UID SYIOAA OATJOUIODO'T PUB UOIT UOpsTy oYyy Aq 4[INq Woeq OAvY 
Aout, °3000F JO u3dop & woz pura ApoyeuTyIN [IM pure ‘Mou “4jO0ST 
jo yjdep pozuepoooidun oy} wory purm juts Aoyy, “4[tNq 19A0 soursue 
Burpurm [njzomod ysour oyz Ajqeqoid yoom siyy oyeaqsnq[I oA, 
‘qnjzomod A[Zurpuodses109 st Wey} y10M 04 posn ArJOUIYyOeUL 04} 
{p]1om oy} ut ysedoep oY} ore vIUIOJITeH Jo soUTUI JoATIS ONY SNY, 
‘AVM SJooUISUe OY} UI puLys 03 poqyytuzod oq 03 avodde soporysqo 
ou 4vy4 ‘void os Sureq yons4s st opoy, soaps poos v usyM pry 
eq 0} prvmer oy} “4o144stp seyjo Aue sdeysed uvyy suourut jo red 
oy} UO oestId10jzUS o1OUI S{soJIUeUT YPLACN JUOWMOU yuosead oY} LY 








—Yj 


“7 
“sty 








VINUYUOAITVO ‘ANIN UWAATIS 


xd 
€ 
mn 
y 
m 
is 
ut 
y 
0 
d 
€ 
mn 


—_ | 


YX 











1334 30 31V9S 














‘SUAANIONG ‘OOSIONVUA NVS ‘ANVdIXOD SHUOM AALLONODOT GNV NOUL NOGSIY AHL 


LOUWMOvVve MOTTAA AHL LV 


SGdNIONG OD 


NIGQNIM 














346 


THE ENGINEER. 





Noy. 7, 1879, 








then nothing is gained but the presumption—not the certainty— 
that its twin was not double-shotted. The past accident is not 
ex and for the future we can only say with certainty that 
a -loaded gun may not burst—not even that it will not 
burst. Such a result as thismay possibly tend to diminish care 
in working heavy guns, but it has no scientific value at all. 

Again, let us suppose that the maltreated yun does burst. If 
the mode of fracture strongly resembles that of the twin gun, 
then I admit that a correspondingly strong presumption as to 
the cause of the accident has been arrived at. But the unknown 
conditions operating in the case of an explosion of this kind may 
not repeat themselves, and the mode of fracture may be very dis- 
similar. In the last case we have learned nothing whatever 
except that a gun, treated as no gun should ever be treated, will 
burst—surely no great addition to knowl , and no guide for 
the future, for it will hardly be considered necessary to build 
future guns to stand improper treatment. 

To sum the matter, only one result can be in the least satisfac- 
tory, and this is satisfactory only in so far that it may tend to 
increase popular confidence in the gun. Unless the resemblance 
of fracture is closer than is at all likely, scientific confid will 


between the boiler and the piston, and of 3b. as an allowance for 
loss from uncondensed vapour in the condenser. What, may I 
ask, are his allowances of 15 per cent. for the friction of aes 
and pumps, and 10 per cent. for balance in favour of the engine, 
but “‘rules of thumb” dictated by experience; and he, forsooth, 
would give his professional brother a stone when he asks for 
bread, and gloss over his own superficiality by saying he takes 
refuge within the walls of mathematical precision. 

re is no one more devoted taan I am to the correct line of 
mathematical investigation, but I know when and where to use 
it, and if Mr. Henry is under the impression that this is the 
course adopted by engineers who are competent from experience 
a gage first-class compound engines, he is very much at sea 


I cannot conclude without testifying my appreciation of the 
calm, dignified, and valuable contribution on the subject by 
“7.m" Joun TuRNBULL, JUN., 

184, Buchanan-street, Glasgow, November 4th. 


Sir,—The discussion now going on in your pages may lead to 
thing useful if it elicits facts as well as theories and rules-of- 








not be greatly increased. Failing this close resemblance all other 
theories as to the cause of the original explosion will survive, and 
flourish. As the experiment in question is not inexpensive, and 
as money for military experimental purposes of all kinds is not 
lavishly expended in this country, the considerations I have 
endeav to state are not unimportant. If the gun is to be 
destroyed would it not have been wiser to try first whether the 
shot could be jammed in any way which might possibly occur in 
service—for instance, by ramming the wad hard ? 8. 





THE THEORY OF THE COMPOUND ENGINE. 

Srm,—“‘ A Student’s” letter has called up a host of advisers. 
Will you kindly allow me to suggest to him that the best way to 
avoid such a difficulty in future is to acquire such a knowledge of 
mathematics as will enable him to investigate the sciences bearing 
on his profession. This may, perhaps, not be welcome advice to 
him, and the work may be very irksome ; but it is, nevertheless, 
essential in this scientific age. I would also, in common with 
“X. Y. Z.” and “ An Engineer,” point out to would-be members 
of our profession that there is no Royal road toit. This I would 
specially commend to the notice of ‘“‘An Apprentice,” who 
evidently craves after that road, in his uest for ‘‘a short, 
ractical article . . + giving a simple rule in plain 
” Doubtless you can employ your time to better mee 
than making investigations which some of us are too idle to do 
for ourselves. Surely it is time every student bestirred himself 
to acquire “‘the invaluable experience of a thorough scientific 
training,” which you mention something to our disadvan in 
your comparison of English and foreign engineers in last Friday’s 
issue. If aman commences the practice of medicine without a 
knowledge of the sciences bearing on his profession, he is oe 
& quack, and is altogether a character in whose hands none of us 
would care to trust ourselves. Considering the low estimation 
in which we hold his would-be medical brother, I cannot conceive 
how any well-informed man can trust important engineering 
work, perhaps involving the expenditure of thousands of pounds, 
in the hands of the ‘oe, bigot called a “ practical man,” 
who is simply a quack. 

It must not be supposed that I ignore the use of the knowledge 
acquired by experience or practice. On the contrary, such 
acquired under the guidance of scientific training constitutes true 
engineering knowledge, as distinct from the mere theory of the 
impracticable dreamer on the one hand, and the ignorance of the 
** practical man” on the other. It is to be hoped the correspond- 
ence called forth by “‘ A Student’s” letter will guide many into 
the path of true knowledge. My advice to him, and every other 
student, is after the test of personal experience. When I com- 
men serving regularly under an engineer, which was at a 
later age than usual, I had not a very extended knowledge of 
mathematics, but an undigested store of miscellaneous informa- 
tion, all very useful when put in leading strings. Fortunately, 
I was articled to a gentleman with a thorough theoretical train- 
ing, under whose direction the chaos of miscellanies was reduced 
to law and order, as soon as I had recognised the importance of 
applying myself to the study of the physical sciences, G,. L. 

tanwix, Carlisle, November 3rd. 


Str,—‘‘A Student” has been kind enough in his letter, 
re ee in your correspondents’ column last week, to express 
is indebtedness to me for my efforts to assist him out of his 
difficulties in connection with designing the se epeinn on of the 
cylinders in a wet engine to indicate 90-horse power ; and 
as such an acknowledgment amply compensates one for any little 
trouble in connection therewith, I would not again have tres- 
upon yourspace had my method of treating the subject not 

called down upon my unlucky head the wrath of Mr. John 
Henry, of No. 11, South Lambeth-road, who, in language not by 


lain, 


any means the most elegant, yet possibly reflecting the inner 
y= # Henry, has little hesitation in applying his appreciation 


of my efforts to enlighten ‘‘ A Student” to his own standard of 
excellence, and pronounces, with due solemnity, although wantin 
in grace, the fiat “‘found wanting.” To prepare a mental dis 
for ‘‘A Student,” or indeed any tyro in the mechanical arts, 
is comparatively an easy and a simple matter; but how 
am I to satisfy the immoderate cravings of Mr. John Henry, who, 
in his own peculiarly eloquent way, rebukes me for daring to 
feed any one with what “are clearly ‘rules of thumb,’ having no 
relation or affinity whatever to the known laws belonging to the 
expansion of steam.” How clearly, now, does the great wisdom 
of the Prince of Lilliput dawn upon my mind? When he sum- 
moned together his wise men and instructed them to make the 
necessary calculations that would enable him to determine the 
requisite quantity of food that should be allowed to Gulliver, and 
when the wise little men had by numerous observations, taken 
with their quadrants, ascertained that Gulliver's altitude exactly 
exceeded by twelve times that of any one of their ordinary 
soldiers, they, by an intelligible process of exact mathematical 
reasoning, arrived at the conclusion that Gulliver must reasonably 
be allowed 1728 times the quantity that was allocated to one of 
the ordinary soldiers of Lilliput in the shape cf rations, but, as 
I had no intention to feed such a doughty champion as Mr. John 
H » at least, in the meantime, he should have known that I 
was ng with a Lilliputian in the art of designing compound 
engines, and not with such mighty men as he. 

e takes —— to the first line of my table; and on the 
assumption that I contemplated eight expansions for each of the 
different pressures, he erects a monument to his own inability 
to deal with that which he has the confidence to criticise. He 
has actually a da tant number of expansions with a 
constant terminal pressure of 5 lb., and initial pressure of 45 Ib., 
80 Ib., and 125 Ib. boiler pressure. 

And what a deformity of a compound engine does he point out 
to us—one, I am sure, | . Simpson and Co. will be the first 
to repudiate, as explained by Mr. John Henry, for whilst the 
a, ag between the capacities of the cylinders are passable 

or 40 Ib. ppece tj epee and 216ft. speed of piston, still all the 
power that could be got with the economy due to the proper use 
of the compound principle would not exceed 200-horse power ; 
but to give out the amount claimed by Mr. John Henry the 
ressure on the condensing piston would have to be so much 
increased that the back pressure on the high-pressure piston 
would have entered on a processof augmentation that would gradu- 
ally cause this cylinder te practically disappear altogether; and 
this is what Mr. Henry calis a componnd engine. 

Need I point out that Mr. Henry has used a uumber of “ rules 
of thumb ” to contort his delicate mathematical investigation to 
suit his own purposes. What, may I ask him, are the figures 5 1b, 
and 3lb. in his formula to ascertain the average pressure but a ‘“‘rule 
of thumb ” allowance of 51b. as a loss in the pressure of the steam 





thumb. As representing the practical element I wish to know 
what has become of the Wanderer, a 600 ton yacht, which started 
ona te  « round the world to emulate Mr. Brassey in the Sun- 
beam. The engines of the Wanderer were made by Messrs. 
Perkins to carry 500 lb. steam. They were designed by Mr. 
Spencer. It is reported that these engines are a total failure, 
and barely brought the Wanderer home from the Bay of Biscay. 
It was stated that the engines of the Wanderer have run for 
seventy-two hours without stopping. To what is the failure due? 
This is a very important question, for the Wanderer is certainly 
not a toy, and much is to be learned from her performance. 
Leeds, Nov. 5th. Yacur. 





Srr,—TI have read of an engine and boiler on Perkins’s prin- 
ciple being at work on the Tyne, and on inquiry learn that there 
are three cylinders, 10in., 20in., and 28in. respectively, the first 
taking steam on one side only, and exhausting into the second, 
also on one side only, and thence into both sides of the third, 
whence it passes to the condenser. The boiler pressure is 450 lb., 
and the Loftus Perkins is said to work on 14 lb. of fuel per horse- 

wer. What is the horse power of this engine, and what should 
- the initial pressure of steam in the second and third cylinders ? 

Chesterfie'd, Nov. 4th. INQUIRER. 

S1x,—To prevent misapprehension I beg to state that the 
letter inserted by one of our inspectors in your issue of 3lst 
October, in which my name and that of one of my assistants is 
used, was forwarded to you without my knowledge. Of course if 
persons desire to avail themselves of our experience, they can do 
so in the usual manner, viz., by placing their boilers and engines 
under our inspection. Henry HILueEr, 

Chief Engineer. 

The National Boiler Insurance Company, Limited, 

22, St. Ann’s-square, Manchester, November 3rd. 





TEST OF A COMPOUND ENGINE. 

Sim,—In your impressions of April 5th and 12th, 1878, = had 
the kindness to illustrate a compound engine, made b essrs. 
Pearson and Spurr, engineers, Birstal, for the firm of Messrs 
Robert Brearley and Son, woollen manufacturers, Batley. I 
have now great pleasure in forwarding you a copy of nase, sien 
tracings of cards taken from the same engine, and the tests being 
under my supervision, I can vouch for their accuracy. 


(Copy of report.) 
Messrs. R. Brearley and Son. July 10th, 1879. 

Gentlemen,—I beg to hand you a report of a two days’ test I 
have made with your compound engine, in order to ascertain the 
rate of consumption of fuel per indicated horse-power. I had 
intended having the evaporative duty of boiler tested at the same 
time, but not having been able to secure a water meter has pre- 
vented me. 

Having made all necessary arrangements, I commenced the 
test at eight o’clock on Wednesday morning, the 2nd instant, the 
test extending over seven and a-half hours. A similar test was 
made on the following day, the length of time extending to eight 
hours. The coal was carefully weighed under my superintend- 
ence. The engine was indicated seven times in the course of 
each day at intervals of about one hour with two of Richards’ 
indicators, 

The enclosed diagrams are selected as fair average diagrams. 


"| 


Steam was got up to the working pressure, and the fires damped 
down as low as Satie. The water level in the boiler and the 
steam pressure were the same at the end as at the beginning of 
the trial. The boiler pressure ranged between 60 lb, and 66 lb. 
above the atmosphere. : 

One boiler, made by Richard Pollit, Phenix Boiler Works, 
Bolton, 26ft. long by 7it. 6in. diameter, supplied the steam during 
the trials ; in connection with the boiler was one of Elson’s econo- 
The coal used in the tests was Biakeley’s Soothill 
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misers. 
unriddled engine coal. Number of strokes, as registered by one 
of Harding’s patent engine counters, per minute, sixty-one. The 
result was as follows :— 
| 
Pounds of coal 
| Indicated | Coal used in 
. 5 LH.P. 
Date. Hours run. horse-power. The. am = 
sii } 
July 2nd, 1879) 7} 204 4592 2-01 
July 3rd, 8 283 4592 2°02 
Total & aver- 
ae ce ss 775 298°5 = 2-01 














I may here say, that in consequence of the long-continued 
depression in trade we have not been in a position to put on the 
full load which the engines were designed to drive, but if ever 
the time should come for the engine to be loaded, I almost feel 
confident that we shall come under 2 1b. of coal per horse per hour. 

Talbot-street, Batley, November 3rd. ILLIAM WIXN. 





CONTINUOUS BRAKES, 
S1r,—In your issue of yesterday I see a letter signed by 





J. B, H, Harrison, in which he quite properly points out errors 











in the railway returns to the Board of Trade. 
but that many failures were not reported, whilst many insig. 
nificant casualties were made too much of. I hasten to inform 
Mr. Harrison that the automatic vacuum brake is working per. 
fectly satisfactorily upon the Great Northern Ruilway between 
Doncaster, Lincoln, and Peterborough, where it has been in ser. 
vice for the past six months without a single failure. This brake 
is not Lg daily upon the M. S. and L. Railway, owin 
to the fact that they have only one engine so fitted, whick 
cannot be kept in that special service. uring the time it is 
working it gives no trouble whatever, and their engineer is per. 
fectly satisfied with its practicability. A similar train is at pre- 
sent being fitted on the London and South-Western Railway, 
Mr. Harrison has been misinformed as to the action of the 
Midland Railway. The Smith’s vacuum brake has not been von. 
demned. I think he will find upon inquiry that it is the Westing- 
house automatic brake that has been rejected by that railway, 
This company is at the present moment completing an order from 
the Midland Railway for fittings for thirty engines and 130 
—_ The main line expresses to which Mr. Harrison refers 
are only being changed from Smith’s ordinary to an automatic 
vacuum brake as designed by Mr. T. G. Clayton, the carriage 
superintendent of that railway. 
D. M. Yromans, 
Manager Vacuum Brake Company, Limited, 
32, Queen Victoria-street, London, November Ist. 


There is no doubt 





LINKS IN THE HISTORY OF THE LOCOMOTIVE, 

Siz,—The illustration of the ‘‘ Dart” engine given in last 
week's ENGINEER is misleading, inasmuch as it does not represent 
the original, but the reconstructed engine put into the habili- 
ments which happened to be fachionalthe on the Stockton and 
Darlington Railway at the time of its reconstruction. ‘The only 
parts by which I can identify the little ‘* Bart” of schoolboy 
memory are the wheels and coupling rods. The D fire-box, 
which was its most peculiar feature, has evidently been replaced 
by one of modern build, 000, 

Darlington, Nov. 3rd. 

SCREW PROPULSION. 

Srr,—In the letter from your correspondent, Lieut. Armit, on 
screw pro’ ion there to be a fallacy. Your correspon- 
dent says that the slip of a screw produces “the same result as 
obtains when steaming against running water; it must retard the 
speed of the vessel.” A ship is retarded by running water 
because the current acts on the hull, driving it back. Is the ship 
retarded when the current acts only on the screw? And again, is it 
retarded when it is the screw itself that produces the current? 
Suppose a ship to be advancing through still water at a certain 
8 . Now let a backward current begin to act on the screw. 

he power required to drive the screw is immediately reduced, 
for the simple reason that the water is running in the same direc- 
tion as the screw is trying to drive it. The resistance to the screw 
being diminished, the load on the engines is lightened. ‘The load 
being lightened, their s increases, till the previous horse. 
power is develo There is now the same resistance as before 
acting against the screw, and the ship consequently does not 
slacken in her speed 

In the case whee it is the screw itself that produces the cur- 
rent it is impossible to understand how a current forced backward 
from. the back of the blades can give rise to acurrent acting on 
the front of the blades sufficiently great to retard the advance of 
the propeller boss through the water. The reason why there isa 
current running backward to the screw is that a column of water 
having been forced astern, a vacuum is caused, and the water in 
advance of the screw being sucked back to fill it, rans round the 
edges of the blades, but exerts no pressure on them. 

Your correspondent says:—‘* The screw in the diagram would 
pass water at the rate of 3ft. per revolution, passing through 
water at the same time at the rate of something over 20ft. per 
revclution.” That is to say, a screw of 17ft. pitch, if prevented 
from advancing, would drive water back at the rate of 20ft. per 
revolution—a most curious screw. The fact is, that the screw 
passes water at the rate of 3ft. per revolution, and advances 17ft. 
through the water at the same time. In other words, the pro- 
peller boss has advanced 14ft. from any given point, and 3ft. of 
water have passed it, going astern. 

If I am wrong in the foregoing remarks I shall 
correction ; if right, 





be glad of 
of confirmation. W. A. C, 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE Council of the Institution of Civil Engineers have awarded 
the following premiums for the session 1878-79 :— 

For Papers READ AT THE ORDINARY MEETINGS, 

1—A Watt Medal, and a Telford Premium, to George 
Frederick Deacon,* M. Inst. C.E., for his paper on ‘Street 
Carriage-way Pavements.” 

2.—/ Telford Medal, and a Telford Premium, to John Bower 
— M. Inst. C.E., for his paper on ‘*The Avonmouth 

iock.” 

3.—A Watt Medal, and a Telford Premium, to James Nicholas 
Douglass,* M. Inst. C.E., for his paper on ‘“‘ The Electric Light 
applied to Lighthouse Illumination.” 

4.—A Telford Medal, and a Telford Premium, to Adam 
ree ee Blandy, M. Inst. C.E., for his paper on ‘ Dock 

yates.” 

5.—A Telford Premium, to Edward Dobson, Assoc, M. Inst. 
C.E., for his paper on ‘The Geelong Water Supply, Victoria, 
Australia.” 

6.—A Telford Premium, to James Price,* M. Inst. C.E., for 
his paper on ‘‘ Movable Bridges.” 

7.—A Telford Premium, toJohn Evelyn Williams, M. Inst. C.E., 
for his paper on ‘‘The Whitehaven Harbour and Dock Works.” 

8.—The Manby Premium, to John Purser Griffith, Assoc. M. 
Inst. C.E., for his paper on ‘‘The Improvement of the Bar of 
Dublin Harbour by Artificial Scour.” 

For Papers PRINTED IN THE PROCEEDINGS WITHOUT BEING 
Discussep. 

1,—A Watt Medal, and a Telford Premium, to George William 
Sutcliffe, Assoc. M. Inst. C.E., for his paper on ‘‘ Machinery for 
the Production and Transmission of Motion in the Large Factories 
of East Lancashire and West Yorkshire.” 

2.—A Watt Medal, and a Telford Premium, to Edward Sang, 
for his paper on ‘‘ A Search for the Optimum System of Wheel 


Teeth.” 

3.—A Telford Premium, to William George Laws, M. Inst. 
C.E., for his paper on ‘‘ The Railway Bridge over the River Tyne 
at Wylam, orthumberland.” 


4.—A Telford Premium, to George Higgins,* M. Inst. C.E., 
for his “‘ Experiments on the Filtration of Water, with some 
— on the Composition of the Water of the River 

ate, 

For Papers Reap at THE SUPPLEMENTAL MEETINGS OF 

TUDENTS. 

1—A Miller Prize, to Arthur Cameron Hurtzig,} Stud. 
Inst. C.E., for his paper on “The Tidal Wave in the River 
Humber.” 

2.—A Miller Prize, to Robert ear) Read, Stud. Inst. C.E., 
for his paper on ‘‘ The Construction of Locomotive Boilers.” 

3.—A Miller Prize, to John Charles Mackay,t Stud. Inst. 
C.E., for his paper on ‘The Excavation of a Tunnel in Rock by 
Hand Labour and by Machinery.” 

4.—A Miller Prize, to Percy Wilson Britton,t Stud. Inst, 
C.E., for his paper on “The Design and Construction of 
Wrought Iron Tied Arches.” 


* Have previously received Telford Medals, 
t Have previously received Miller Prizes, 























Nov. 7, 1879. 











RAILWAY MATTERS. 


ils of the Dewsbury and Batley Chambers of Com- 
ane have received intimations that the Great Northern Rail- 
way Com y does not propose to make the suggested railway 
between the above towns and B 


Ar a meeting of the Liverpool Tramway Company, last 
Friday, a proposal of the corporation to purchase the company’s 
lines for £50,000, and to give the company the lease of all new 
lines for seventeen years, was agreed to. 

Ir was expected, when the last mail left British Guiana, that 

yrtions of the tramway system in Georgetown would be opened 
for traffic in a few days. ‘The expenditure on the construction of 
these tramways has been very small, but considerable doubts are 
expressed if they would prove remunerative investments. 


Mr. Warp’s proposal in favour of a conference to consider the 
uestion of securing intercolonial railway communication between 
the colonies in the eastern half of Australia had been, at latest 
supported by the South Australian Government, and 
carried, Tie conference would, says India and the Colonies, be 
held at Sydney during the Exhibition, 


A LARGELY-ATTENDED meeting was held on Saturday afternoon 
last at the Assembly-rooms, Bath, at which it was unanimously 
resolved that tramways were uncalled for, injurious, and calcu- 
lated to injure Bath. A deputation was appointed to accompany 
the chairman (Dr. Falconer) and present the resolution to the 
‘own Council at its meeting on Tuesday next, 


AccorDING to the last news it was announced at the opening of 
the Tasmanian Parliament that proposals would be submitted for 
the purchase of the main line of railway between Launceston and 
Hobart Town, and also for the purchase and completion of the 
Mersey and Deloraine line. It was also said that the extension 
and maintenance of main roads was urgently required for the 
development of the resources of the country, and increased taxa- 
tion would be requisite, 


Mvcu interest has been created in Darlington within the past 
two or three weeks respecting the adoption of a system of tram- 
ways. ‘T'wo rival schemes have been placed before the town, one 

romoted by the ‘Tramways Trust Company, Limited, the other 
e Mr. MacNay, engineer, of London. ‘These schemes were 
brought before the General Purposes Committee of the Town 
Council, but by one vote the consideration of the subject was 
deferred to a meeting of the council on the 10th inst., when the 
plan to be put in operation will be decided upon. 


PrepaRATions for the work Bigg to the construction 
of a railway into the interior of Africa are now being made in 
France. French engineers are exploring the territory from 
the starting-point of the future line to the Lesheuns in the south. 
From that point as far as the line from Ain Sala au Khat 
military-technical expeditions are to prepare the way. Besides 
this the Oran Geographical Society and the Vice-Prefect of 
Tlemcen are to send caravans along the frontier of Morocco. 
MM. Soleillet and Duveyrier will travel on their own account 
for the same object. 


A TRAIN containing a good many passengers on the New York 
Elevated Railway recently had a novel experience. A house had 
caught fire and sent the blaze right across the Elevated Railroad 
track, close by the Fulton-street station. The driver deter- 
mined to dash through it, and the fire being some distance 
from his starting place, speed was pe Mires and the train 
rapidly passed the burning building and stop at Vranklin- 
square, A hasty examination of the cars proved that no damage 
had been done save a slight blistering of the paint. One of the 
platform men also discovered that his hair had been singed. 


Tue prineipal Scotch railways have from the first of the present 
month reverted to the rates for the carriage of iron-making 
materials which were current at the beginning of the year. 
Owing to the depression of trade the companies, although sorely 

ressed in the matter of their own finances, deducted 15 per cent. 
rom the rates, but ay now apparently consider that the im- 
provement in the trade justifies them in charging the former 
amount. ‘The iron and coal-masters, on the other hand, would 
have liked to see the lower rates continued for some time longer, 
until surer guarantees were had as to the permanent nature of 
the improvement, 


Tue railway for the ascent of Vesuvius is now finished. It is 
900 metres in length, and will enable tourists to ascend by it to 
the edge of the crater. The line has been constructed with 
great care upon a solid pavement, and it is believed to be perfectly 
secure from al] incursions of lava. The mode of traction is by 
two steel ropes put in movement by a steam engine at the foot of 
the cone. ‘The wheels of the carriages are so made as to be free 
from ~ danger of leaving the rails, besides which each carriage 
is furnished with an exceedingly powerful automatic brake, which, 
should the rope by any chance break, will stop the train almost 
instantaneously. One of the chief difficulties of the undertaking 
was the water supply, but that has been obviated by the forma- 
tion of two very large reservoirs, one at the station, the other near 
the observatory. 


NEVER was a man of big schemes more truly born in the nick 
of time tham M. de Freycinet. is pro increase of the 
French railway system seems likely soon to ‘bear fruit. Accord- 
ing to a recent report of the Minister of Public Works, it was 
decided in the last Parliament to proceed with the construction 
of between 11,000 and 12,000 kilometres of new lines, which, 
roughly speaking, will thus be divided among the different 
systems :—Nord, 796 kilometres ; Est, 2549; Ouest, 2335; Orleans, 
2341; Lyons, 1962; und Midi, 2126. Traffic between France 
and other countries is, or will be, abundantly served by forty 
international lines, of which twenty-nine are already at work 
and eleven have to be made. When all these lines are finished 
France will have communication with Belgium at twenty-two 
es with Germany at seven, with Switzerland at six, with 

taly at three, and with Spain at two. 


In bigs to the Society of Arts Journal, Mr. A. 8S. Churchill 
says the Western Railway Company of France are at present 
engaged in constructing a branch line from Dol to Dinan; this 
has to cross the river Rance at about two miles below the latter 
town by a single span at an elevation of about 100ft. The 
method by which this, the Bridge of Lessart, has been accom- 
plished is considered unique in this country, and deserves some 
notice. The iron portion of the bridge itself is of the usual 
lattice construction, its length is 96°5 metres, or 314ft., and its 
total weight 1,300,000 kilogrammes, oy to about 1250 tons. It 
has been constructed | the Maison Jolly, of Argenteuil, a well- 
known firm, and has them been put together on the line of 
railway immediately jolning the intended span. Large wheels 
or rollers were placed beneath the bridge, and it was determined 
to push or propel the bridge across the stream by hydraulic 
power. In order, however, to regulate this operation, and to 
prevent its overtopping into the river below, a portion of a 
viaduct of a lighter construction, intended for another section of 
the line, has temporarily attached or bolted to the fore 
end of the main span; this is about 150ft. in length, while another 
section is attached to the near end of the main iron bridge. By 
; — this method the fore end of the iron structure 

will arrive at the 1g gee ng pier on the further side before the 
centre of gravity of the main span will have passed that on the 
home side ; it will then be supported at both ends until finally 
placed in Fog As soon as this is accomplished, the two 
sections of the lighter viaduct will be removed. ‘I'o M. Morse, 
sugineer.in-chiet to the railway company, is due the credit for 
this bold and original conception, and under his able direction 
and supervision this great un 


king has j 
seveniliched: ertaking has just been successfully 
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NOTES AND MEMORANDA. 


Sranor Dario Mazzzl, stenographer to the Italian Senate, has, 
it is said, invented a machine which will reproduce a speech 
in the ordinary printed characters as rapidly as it is spoken, a 
word of several syllables being recorded by a single Paho <p of the 
keys. ‘The Michela machine, shown at the Paris Exhibition, had 
the disadvantage of requiring the transcriptions of its relief 
characters into ordinary writing, or at least an acquaintance with 
the former by compositors. 

A REVISION of the calculations relating to the population of the 
globe, in the year 1877, gives it as 1,429,145,000 occupying a 
superficial area of 134,460,000 square kilometres, The distribu- 
tion of population among the continents was according to the 
following proportions, namely, Europe is credited with 
312,398,480; Asia with 813,000,000 ; Africa with 205,219,500 (this 
is getting the “‘dark continent” down rather fine); Australasia, 
4,411,300 ; and America, 86,116,000. ‘ 

Tue authorities at Vienna, in consequence of the frequent 
cases of spontaneous combustion, have decreed special arrange- 
ments for the package and transport of weighted silks. A 
chemical contemporary advises public carriers to place such silks 
in the class of dangerous goods, to be carried only at extra freight 
and under special arrangements. Fire insurance companies 
should also be aware of the special risk run when such goods are 
stored up in shops and warehouses. 

In the period 1866-70 the amount of wood-pulp manufactured in 
Norway for paper annually was about 110 tons; in 1871-75 it was 
about 4600 tons; in 1876 it reached 12,200 tons; in 1877 it was 
14,900 tons; and in 1878 it rose to 19,000 tons. ‘This last quantity 
represents a value of about 1,200,000 kroner, 18 kroners being 
equal to £1. The British Consul at Christiania speaks of the 
growing importance of the industry, and says that about twent 
mills are at work in Norway on the preparation of this material. 

Some of the American papers are talking about a sword made 
from a piece of meteorolite which was picked up somewhere in 
Northern Mexico years ago and sent by Gen. Ord of Texas to 
Col. Benton at the armoury, some time ago, to be made into a 
sword. The sword is now said to be just finished. The meteoro- 
lite, a composition of iron, steel, nickel and other metals, was 
received in a square piece. ‘‘ It was very brittle, and the water- 
shops folks had considerable trouble in hardening it so as to make 
a blade.” So it might be expected, or the identity between the 
material of the sword and the piece of a meteorite might be diffi- 
cult to prove, 


Some time since the Académie des Sciences offered a prize of 
2500f. for a method of satisfactorily and permanently silvering 
mirrors, and which should save the workmen the danger of expo- 
sure to the effect of mercurial vapours. The prize has been 
awarded to M. Lenoir, whose process is eubstantially as follows : 
The glass is first silvered by means of tartaric acid and ammonia- 
cal nitrate of silver, and then exposed to the action of a weak 
solution of double cyanide of mercury and potassium. When 
the mercurial solution has spread uniformly over the surface, fine 
zinc dust is powdered over it, which promptly reduces the quick- 
silver, and permits it to form a white and brilliant silver amalgam, 
adhering strongly to the glass, and which is affirmed to he free 
from the yellowish tint of ordinary silvered glass, and not easily 
affected by sulphurous emanations. 


Ir is curious that no use has been made of the fact that when 
a strong ray of lightis thrown upon a jet of steam issuing forth 
into darkness the steam becomes brilliantly illuminated, and the 
light thus transmitted is visible from long distances. The 
example of this, frequently seen in the steam issuing from a 
locomotive engine at night, when the driver opens his tire-door, 
has not been lost, for, taking advantage of this principle, M. 
Carl Otto Ramstedt, late of the Russian Navy, has devised a 
system of night signalling on board ship, with which some expe- 
riments have recently been made by the Trinity Board. The 
apparatus consists of a dished pete Rn in which the inventor 
burns strontium or other substances so as to produce a variety of 
colours if desired, At the back of the chamber is a reflector, by 
means of which the light is thrown on the steam either steadily 
or in flashes at will. ihe steam thus becomes a luminous mass, 
varying in colour with the substances used in combustion. The 
result of the experiments recently made showed it to be very 
effective and applicable to its intended purpose, and there 
pe ae to be little doubt that it will prove of value as a means 
of signalling at sea. 

THE following gives the composition of the material used in 
the black—not aniline—copying ink pencils made on the Conti- 
nent. It is said to give a very black writing, capable of being 
reproduced by the copying machine, and does not fade on expo- 
sure to light. It is or em as follows :—10 lb. of the best log- 
wood are repeatedly boiled in 10 gallons of water, straining each 
time. The liquid is then evaporated down till it weighs 100 lb., 
and is then allowed to boil in a pan of stoneware or enamel. To 
the boiling liquid nitrate of oxide of chrome is added in small 
quantities, until the bronze-coloured precipitate formed at first 
is re-dissolved with a deep blue coloration. This solution is then 
evaporated in the water bath down to a syrup, with which is 
mixed well kneaded clay in the proportion of 1 part of clay to 
34 of extract. A little gum tragacanth is also added to obtain a 
proper consistence. The salt of chrome must be used in the 
right proportion ; an excess gives a disagreeable appearance to 
the writing, while with too little the black matter is not suffi- 
ciently soluble. Other salts of chrome being crystallisable cannot 
be used in this preparation. The nitrate of oxide of chrome is 
prepared by precipitating a hot solution of chrome alum with a 
suitable quantity of carbonate of soda. The precipitate is washed 
till the filtrate is free from sulphuric acid. The precipitate thus 
obtained is dissolved in pure nitric acid, so as to leave a little 
still undissolved. Hence the solution contains no free acid, which 
would give the ink a dirty red colour. Oxalic acid and caustic 
alkalies do not attack the writing. Dilute nitric acid reddens, 
but does not obliterate the characters. 

THE population of the United States is now about fifty millions. 
The general rate of increase has been remarkably steady since the 
commencement of the century, shown by the following table :— 
1790, 3,929,827 ; 1800, 5,305,925 ; 1810, 7,239,914 ; 1820, 9,638,131 ; 
1830, 12,866,020; 1840, 17,069,453; 1850, 23,191,876; 1860, 
31,443,221; 1870, 38,558,371; 1880 (estimated), 50,858,000. 
Between 1790 and 1860 the rate of increase was from 32 to 36 per 
cent., but between 1860 and 1870—the years of the war—it fell to 
224 per cent. Two points are very remarkable throughout the 
States—first, the extraordinarily rapid increase of the large cities; 
second, the persistent migration of population westward. New 
York, the population of which in 1860 was 813,669, reached the 
figure of 942,292 in 1870, and is now over a million. At the 
time of the revolution of 1776 the cities of Boston, Bal- 
timore, and Philadelphia contained from 20,000 to 30,000 
inhabitants, whereas at the last census they had respec- 
tively 250,000, 267,000, and 674,400. Chicago, at the be- 
ginning of this century a small village, is now a city of 
300,000 ; and St. Louis, which in 1834 was only an Indian trap- 
ping station, now contains 310,000 inhabitants. The other cities 
possessing over 100,000 are Cincinnati, 216,000; New Orleans, 
191,000 ; San Francisco, 149,000 ; Buffalo, 117,714; Washington, 
109,000 ; Newark, 105,059 ; Louisville, 100,753. The gravitation 
westward of the population has been most marked. In 1800 the 
centre of ae was in the longitude of Washington; in 
1840, of Pittsburgh ; in 1870, of Cincinnati; and next year it 
will probably be found at Indinapolis. In connection with this 
migratory feature, the population statistics at the last census of 
the western territories are of interest, viz.:—Arizona, 9658; 
Colorado, 39,864; Columbia, 131,700; Dakota, 14,181; Idaho, 
14,999 ; Montana, 20,595 ; New Mexico, 91,874; Utah, 86,786; 
Washington, 23,955 ; Wyoming, 9118, 





MISCELLANEA. 


AN important meeting was held in Adelaide, on September 15th, 
in reference to outer harbour accommodation. 

A proposay has been made to hold an International Exhibition 
in South Australia on the occasion of the jubilee of the colony’s 
foundation. 

Avy accident, said to be the result of subsidence following rain, 
has killed nineteen passengers and wounded forty-five, on the 
Madras Railway, near Arcomun. 


THE Marine Board of South Australia have decided to establish 
the electric light at Cape Northumberland, at a cost of £20,000. 
In the event of the electric current failing, an oil lamp would be 
ready as a stand-by. 

Mr. Tuomas Ormiston, C.E., has been sepeeied to report on 
the dredging of the harbour and making a breakwater at Fama- 

ta. Great and glorious news, says a contemporary, Famagusta 
Gees is not to be dredged, but to be reported on. 

A CORRESPONDENT suggests that as we are feeling the first frosty 
air it is time to consider the possibility of providing sand carts 
which would automatically distribute sand on the slippery streets, 
in order, by the expenditure of a few pounds, to save thousan 
in smashed horses and carts, and street blocks and delays. 


GrounpD has been broken on a new coal-field at Lightburn, 
Cambuslang, which has been leased by Mr. James Russel from 
Mr. A. G. es Graham. The field is not of large area, but 
altogether there will be nearly 20ft. in thickness of workable 

from the various seams, some of which lie at no great depth 
from the surface, although the lowest seam is 120 fathoms deep. 


A NEw system of street lighting has lately been tried in 
Bristol. It consists in substituting for the ordinary burner 
in the street gas lamps two smaller burners, consuming the 
same amount of gas, and placing between the two a convex 
lens, which acts as a reflector. According to the local papers the 
roadway was more effectively lighted than with the usual 
arrangement. 


Or the ten new vessels ordered by the French Campagnie 
Generale Trapsatlantique, orders for eight have gone to the 
Clyde, Messrs. John Elder and Co. having secured four, Messrs. 
A. and J. Inglis two, and Messrs. Caird and Co., of Greenock, 
two, Other fresh contracts have likewise been placed in this 
district within the past few days, and the prospects of the ship- 
building trade are very encouraging. 

Tue poll of the inhabitants of Liverpool upon the proposed 
new water supply from the River Vyrnwy in Montgomery- 
shire, adopted ty the Town Council, was completed on Tues- 
day. When the votes were counted a very large majority of 
voters was recorded in favour of the scheme, the numbers being 
21,974 for, and 19,314 against. The water committee will now 
proceed to take the necessary steps for obtaining parliamentary 
powers. 


Many attempts have been made to introduce automatic ma- 
chinery into the manufacture of clay pipes. It cannot be said 
that these efforts have been altogether unsuccessful, as there are 
machines for this purpose of various kinds now at work. The 
most perfect and complete machine of this kind is now, says a 
Glasgow paper, at work in the establishment of Messrs. Wil- 
liam White and Son, of Gibson-street, in this city, and if all is 
true it is a very ingenious production. ‘‘ Blocks of pipe clay are 
inserted at one side of the machine, and they are delivered out at 
the other completely finished, at the rate of seven or eight in 
the minute. It is calculated that the machine will accomplish 
the work of three skilled pipe-makers. It is entirely automatic 
in its action, and simply requires to be fed with the raw material 
as it is delivered from the pugging mill.” 


Propuction of zinc does not seem to flourish in America. 
Speaking of the zinc mines of the States the Philadelphia Ledger 
says :—‘‘For more than thirty years capitalists have been pros- 
pecting in Pennsylvania and New Jersey for mines of zinc. In 
all this time, we learn from one interested, only four have been 
discovered. One is at Bethlehem, Pa., owned by a Philadelphia 
company, the others are in Sussex County, New Jersey. The 
one at Franklin is owned by Moses Taylor, of New York; the 
second, at Ogdensburg, is the property of a New York company ; 
the third is a newly-found mine that belongs to William A. 
Bryan, of Newark, N.J. This last is undeveloped, but those 
who have examined it pronounce it one of the most valuable zinc 
deposits in the country. The revenue from each of the developed 
mines is very large. The zine mill of the Lehigh Zinc Works, 
South Bethlehem, Pa., started up on the 20th of September, 
with a full complement of hands, after a stoppage of almost two 
years.” 


Tue first general meeting of the 23rd session of the Institution 
of Engineers and Shi; builders in Scotland was held on Tuesday, 
the 28th ult., in the Corporation-buildings, Glasgow, Mr. Robert 
Mansel, the president, in the chair. Mr. R.S. Newall, F.R.S., 
F.R.A.S., Gateshead-on-Tyne, formerly an associate, was elected 
a member of the Institution ; and Mr. James Tait, C.E., Wishaw, 
and Mr. John Young, ironfounder, Glasgow, were also appointed 
members. The following were admitted as graduates :—Mr. 
Jonathan Dean, pupil civil engineer, Glasgow; Mr. Donald 
M‘Taggart, foreman engineer, Glasgow; and Mr. William 
Willox, M.A., pupil civil engineer, Glasgow. The following 
medals were afterwards presented :—The Institution Medal 
awarded to Mr. Charles C. Lindsay, C.E., for a paper on ‘‘ The 
Desiga and Construction of Partick Bridge,” read during session 
1877-78. ‘The Marine Engineering Medal to Mr. James Howden, 
engineer, Glasgow, for a paper on ‘The Action of the Screw 
Propeller,” also read during session 1877-78. The president then 
delivered an introductory address, after whieh a discussion took 
place on a paper formerly read by Mr. Howden on “ The Reaction 
of the Screw Propeller.” Mr. John Turnbull, jun., subsequently 
read a paper on “ A New and Perfect Compound Action Piston 
Packing,” and the meeting then adjourned. 


AN inquiry as to the effect which the discharge of the metro- 
politan sew; into the Thames at its present northern and 
southern outfalls has had upon the navigation of the river, was 
commenced on Tuesday morning at the Institution of Surveyors, 
Westminster, before Sir C. Hariley, the umpire appointed by 
the Board of Trade; Captain Douglas Galton, C.E., the 
arbitrator ppt by the Thames Conservancy; and Mr. 
Bramwell, C.E., the arbitrator nominated by the Metropolitan 
Board of Works. Mr. Pope, Q.C., and Mr. Theodore Aston, 
Q.C., were counsel for the Thames Conservancy ; Mr. Bidder, 
Q.C., Mr. Mitchell, Q.C., and Mr. Edward Clarke represented 
the Metropolitan Board of Works. This inquiry was stated by 
Mr. Pope to be the outcome of a long correspondence which had 
been going on between the parties to the arbitration for several 
years, and the claim of the Thames Conservancy is based upon 
the 20th and 21st sections of the Thames Navigation Act of 1870, 
which provided that any banks or other obstructions of the 
navigation of the river which might arise from the discharge 
into it of the sewage of London must be removed at the expense 
of the Metropolitan Board. This, Mr. Pope remarked, was 
entirely apart from any question of pollution of the river in a 
sanitary point of view, and the inquiry would, therefore, be 
limited to the question of navigation. And by a further provi- 
sion of the Act the result of the arbitration would not be given 
by the tribunal in the nature of an award, but would be sent into 
the Board of _— as a ners to be acted upon by them as they 
thought fit, and upon which they would determine, if they were 


of opinion that any obstruction had risen partly from the outfall 
of sewage and partly from other causes, how tar the expense of 
the removal of the sewage should be borne by the Metropolitan 
Board of Works and how far by the Conservancy Board. 
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NTS FOR THE SALE OF THE 
FOREIGN AGENTS GINEER. 


§.—Madame Boyveau, Rue de la Banque. 
PARLIN. ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORE.—Tas WILLMER tf Rogers News Company, 
. mn . 
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TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
i intended for insertion in this column, must, in all 
public, and intended j UM, 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*.* We cannot undertake to return drawings or manuscripts; we 
* must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, 07 
“containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

G. F.—We replied mm our correspondence columns on the 10th of October to 
your first letter. ; k aint : 

8. b.—See THe ENGINEER, vol. axiv., page SU, for information on the 
Theory of the Indicator. pan ; 

7. P.--The Manchester tidal navigation project and meeting were referred to 
in our columns of the 24th ult. E i 

J. R. (Islington).—Unless you can get some one to take the invention up we 
cannot advise you to patent it. 

Puri. (Automatic Wagon Coupli 
is not new, and was, you will fir 

last. 

C. Fae We imagine that no better packing can be had for a Hugon gas 
“engine than asbestos. Mukers of asbestos packing advertise, so you can have 
no difficulty in finding where to get what you want. 

T. B.— The letter to which you vefer has been carefully revised with the 
author's manuscript, and there are no printers’ errors. We cannot under- 
take to correct the errovs in our correspondents’ letters. If we did, the 
letters would soon lose the individuality which gives them so much interest. 





ng).—That which is good in your proposal 
9 shown in our impression for the 10th of 





ENAMELLING IRON. 
(To the Bditor of The Bngineer.) 
Sin,—l would feel much obliged to any one who can 
adiress of any firm or firms that enamel iron, brass, &c. 


give me the 
L. C. M. 
Pelfast, October 30th. 





THE STRENGTH OF FLITCH BEAMS, 
(To the Editor of The Bngwneer.) 

Sir,—Any reader who will give me a simple and reliable formule for 
the strength of flitch beams made of two timbers, with a flat iron plate 
of the same depth belted between them, vertically, will confer a favour on 

Birmingham, November 4th. D. 





REPLIES. 

Replies to correspondents have been sent to J. 
Machinery " SuBscRIBER 
Bricks”), H. E. (“ Simall 
Plate "). 

Replies await application by X. Z. (‘‘ Removing Scale from Boilers ”). 


P. (‘Steel Pen 
Ce Cutting Machines”), P. B. (“ Basic 
lowers"), Soxicrrous (‘‘ Metallic Reflector 





SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
‘st the various veilue; oh mop if preferred, be supplied derect 

from the office, on the following terms id in advance) :— 


Yearly (including two double numbers).. :. :. £1 98. Od. 
If credit occur, an extra of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tuk Exaineer Volume, price 2s. 6d. each. 
he following Volumes of Tuk ENGINEER can be had, price 18s. each :-— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of Tak Enotneer can be made up, comprising 47 volumes. 
Foreign 8 iptions for Thin Paper Copies will, wntil further notice, be 
received at Sollowing rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGiIngER weekly and post-free. Sub- 
pep peter by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 
’ by Post-office — Australia, 
Fran = German: Ganttan India, 
ce o y. tar, 
Ral, Netherlands, New nl fowtountion Tasmania, 
ew » wi ey, 
U ;, West Coast of Africa, West Indies, China vid South: 
—, £1 16s. 


ittance by Bill in a Buenos Ayres, Ceylon, France, 
Algeria, , had Tonian Islands, Norway, Panama, 4 Russia, 
pore, Spain, eden, £1 16s. Chili, Borneo, and Java, £258. India, 


, Sw 
£2 5s. Od. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings 


and 
8 
vid 


for every two lines one ing and odd lines are 
charged one shilling. The line a seven When an adver- 
tisement measures an inch or more the i inch. Ali 


A CANNOT BE INSERTED BEFORE 
*,* nt Sp sdedemnen ent Publishing Department of the 
. 

are to be addressed to the Publisher, Mr. Leopold Riche; all 


letters to be addressed to the Bditor of Tux Enotnerr, 168, Strand. 











MEETING NEXT WEEE. 


Tae Institution oF CrviL EnGIngers.—Tuesday, Nov. 11th, at 8 p.m.: 
Discussion upon Mr. Blandy’s paper on ‘* Dock Gates.” 
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CIVIL ENGINEERS AND THE INDIAN GOVERNMENT. 

Tue Indian Government in its dealings with the civilian 
officers of the Public Works Department has seldom 
manifested much concern, we will not say for their likes 
or dislikes, but for justice. Trained engineers are 
put into positions entirely subordinate to those held by 
officers who have no experience of any kind in civil 
engineering operations, however efficient they may be 
in the conduct of military engineering work. The pay of 
the civilian has always been less than that of the soldier, 
and in the matter of pensions, furlough, and retirement 
allowances, the military man in all waysand at all times has 
had the best of it. We have no desire to speak harshly 
of any body of men, but it is well that the truth should 
be brought forward somewhat prominently now and 
then ; and the truth as regards India is that enormous 
mistakes have been made over and over again by mili- 
tary engineers, while those of which the civil engineer 
working in Hindostan has been guilty are comparatively 
fewand small. It could not be otherwise. Military engi- 
neersdo not generally possess the special knowledge which 














is needed for planning a great railway and making it, for 
designing a bridge and superintending its erection, or for 
laying out and constructing irrigation works on an 
enormous scale. It is true that there are now in India 
men who hold military appointments, and who are at the 
same time competent civil engineers; but the Indian 
Government has had to pay for the experience acquired 
by these gentlemen at no small cost. That the system of 
employing captains or colonels to do the work that ought 
to have been done by civilians has not answered well the 
Indian Government dare not deny. Over and over 
again it has been in difficulties. The supply of 
military engineers of any use for the intended purpose 
has been too small, and the rewards held out to civil 
engineers have not been enough. The result is that the 
most singular expedients have been adopted to get men, 
and as these failed one after the other, the Government 
was at last driven to found Cooper’s Hill College, in 
order to train men up for service in India. To this 
moment the supply has really been behind the legitimate 
demand. 

When the first campaign against Afghanistan was con- 
cluded, and Sir L. Cavagnari was established in Cabul, 
the Indian Government began to count the cost of the 
war, and proceeded at once to retrench. The retrench- 
ment took the form practically of stopping all public 
works, save those of necessity, in Hindostan. As to what 
was and was not necessary, opinions may differ. In the 
eyes of the Government hardly any works were necessary, 
so it was determined to make a pretty clean sweep of the 
Public Works Department. ngineers of all grades 
and all terms of service were “ retired,” and man 
after man received his compensation and made his 
arrangements for his return to England. A change 
came, however ; Sir L. Cavagnari was murdered, a new 
advance was made on Cabul, and it was then found by 
the Government that railways must be made for military 
purposes, if for nothing else. As a result the order for 
retirement has been countermanded in many instances, 
and a number of engineers who had been virtually 
dismissed have been employed again. The results 
in some cases have been very satisfactory to the 
engineer, but the advantage to the Government 
has been, to say the least, problematical. For 
example, Mr. Price, engineer of the harbour works 
at Kurrachee, was retired. He got a bonus of 15,000 
rupees and full pension. But the Government changing 
its mind has retained his services after all in the 
same position, his pay being debited to what is known 
as the Port Fee Fund. It will strike outsiders that this 
debit might have been made without retiring Mr. Price, 
and so 15,000 rupees could have been saved. Those who 
know Mr. Price best will be least likely to grudge him 
his good luck ; but the principle involved in the whole 
transaction is obviously wreng. 

The retirement scheme a prepared in a way to 
place the civil engineer at a great Pons secant as com- 

ared with his military brethren. For example, a Royal 

ngineer is offered furlough for two years which count for 
India service, and which he probably wants. He can return 
at theend of the time stated, having benefitted in healthin 
the mean time, besides being probably in a better posi- 
tion, thanks to the chances of the service operating in the 
shape of deaths and promotions while he was away. 
But the civil engineer is retired for life at a pension of 
£200 or £300 a year, just at the period of his service 
when the rewards of that service begin to fall to 
his lot, and when he is too old to commence life again at 
home, and when the demands on his purse are probably 
most urgent. Few men will deem this to be justice. 
They will ask bn. | the military engineer should be 
retained, being merely put on one side for a little time, 
while the civilian is turned adrift on the world after 
fifteen to twenty-five years’ faithful service? The prac- 
tical result will be that for many years to come all engi- 
neering work in India will have to be done either by the 
Royal Engineers or by comparatively inexperienced and 
youthful men, the whole valuable staff of trained and 
experienced men in the Public Works Department, which 
had been got together with infinite pains and difficulty, 
being broken up and scattered to the four quarters of the 
= Nothing but the urgent want for railways in 

ndia has prevented this result from being actually 
attained, and to the determination of the Government to 
make those railways is due the retention of some good 
men in India who would otherwise have been dismissed, 
and who could not have been replaced. Another point 
worth attention is that native engineers are delighted 
with the retirement scheme, and are leaving the service 
as fast as they can. It may not be generally known that 
there is in India a large number of natives who have 
been trained to fill subordinate engineering posts very 
well. These men can live on very little ; they are not 
particularly fond of hard work, and they are charmed at 
receiving a good lump sum from the Government, on 
which they return to their native villages and live happily. 
Some day, and that not a day in the remote future, ave 
men will have to be replaced—How? and at what cost ? 
Surely it is ill-placed economy to pay large sums to get 
rid of men who may be wanted again in a year. 

The compensation part of the scheme has been very 
curiously planned. It is so involved in its terms that 
some little trouble must be taken by those who wish to 
understand it. The highest pension that can be drawn 
is 5000 rupees, or, say, £400 per annum. This pension 
can be drawn only y those who have served at least 
twenty-five years, and who have had a salary of over 
12,000 rupees per year. A man who has served twenty- 
five years is allowed to count for service three years of 
furlough. Until he has served twenty years, furlough 
does not count at all to the civilian. The amount of 
pension is calculated in terms of a proportion of the 
average salary which he has received during the previous 
five years. Thus a man who has served one year gets as 
a pension jth of his annual pay. A man who has 
served ten years gets 1¢ths ; service for twenty-five years 





entitles the pensioner to ¢gths. But no matter what pay 





a man has been receiving, he cannot get as a pension more 
than 2000 rupees until he has served at least nine years. 
It will be seen, that superintending engineers and chief 
engineers are comparatively well off, but the scheme falls 
with great hardship on the men of inferior grade. Thus, 
for example, an executive engineer who has served for 
eighteen or nineteen years, of whichfifteen are active ser- 
vice, and three or four years leave, cannot draw more 
than 2000 rupees, or say £180 per annum. It may be 
pe me that a great many men in this country would be 
only too well pleased if they were sure of a pension of 
£150 or £200 per annum after twenty years’ service, and 
that engineers in India are really very well off ; but the 
cases are not parallel. When all has been said that can 
be said in favour of service in India, the fact remains 
that it is not popular, and that it is full of hardships and 
trials, and ts which he who stops at home has not to 
incur. Besides, it must not forgotten that the 
appointments in the Public Works Department have 
ways been regarded as permanent in the sense that so 
long as a man did his duty he would not be dismissed. If, 
however, the Indian Government scheme be pushed to its 
limits, and forcible retirement on a large scale is insisted 
upon, the appointments will certainly not be permanent, 
and very great hardships will be inflicted. A corre- 
spondent of the Proneer of August the 25th wrote : 
“I fear that few men will be induced to send 
in applications for voluntary retirement, and if 
this should necessitate compulsory retirements, it will 
bring ruin to many families, as many executive engi- 
neers, under the impression that their appointments 
were permanent, have committed themselves to pay- 
ments for insurances and endowment funds for widows 
and children, to the extent of monthly subscriptions 
about equal to the amount of the pension which they 
would psa under the rules. -They would therefore 
be compelled to give up subscribing to these funds, 
thus losing all previous payments, and find themselves 
with all future provision sacrificed, and a life pension of 
about £150 for present support of a family.” There can 
be no doubt that the picture is not overdrawn. If the 
Indian Government is resolved to break faith with its 
servants, of course they cannot help themselves ; but the 
time will assuredly come when a Government of India 
will pay heavily for the injustice done by its predecessors. 
When engineers understand that their appointments are 
not to be permanent, and that pensions will be small, and 
the social position of the civi ee sed unpleasant, the 
chances are that very high pay will have to be given to 
induce men to take service in India at all. From first to 
last the present scheme has been a mistake. It was a 
mistake to set it on foot. Mistakes have been made in 
partially stopping its operation; but the greatest mistake 
of all is to tallow’ that Hindostan can meke any moral 
or material progress, that she can ever be free from 
famine and misery, or that she can ever pay her way with- 
out the aid of men just such as those whom the Govern- 
ment, in its short-sighted policy, wishes to dismiss, 


THE CROWN AGENTS FOR THE COLONIES. 


THERE are few larger purchasers in the manufacturing 
markets of England than the gentlemen who act as 
agents for the Crown colonies in obtaining ye of all 
descriptions required for colonial service. The range of 
such purchases is pres larger, and certainly far more 
mone than that of purchases made by any dozen mercan- 
tile firms put together, and the very extent of their busi- 
ness renders it most desirable that it should be entrusted 
to gentlemen of exceptionally high character and standing. 
Such, we need scarcely say, are the present Crown agents 
who direct a guasi Government department at the public 
offices in Downing-street ; and one would scarcely have 
believed it probable that such men could become 
the objects not only of hinted suspicion, but of direct 
charges. The greatest of Roman Emperors remarked 
to his consort that “The wife of Caesar must be above 
suspicion.” We can only say that the wearer of the 
Imperial purple must have been a remarkably sanguine 
man if he hoped to find any character, male or female, and 
however perfect, against whom the Benjamin Backbites of 
this world could not bring accusations. It is particu- 
larly the fate of those who occupy public positions to 
become the objects of such attacks from those whom they 
or their deputies may have disobliged ; and the Crown 
Agents have, we regret to learn, proved no exception to 
this fatality. 

From the island of Ceylon we have received copies 
of a correspondence which has passed between the 
Colonial Government, the Secretary of State for the 
Colonies, and the Crown Agents, on the subject of charges 
made against the latter reflecting on the mode in which the 
purchase of stores is made by them ; and on their alleged 
dilatoriness in executing the commissions entrusted to 
them. The history of the case giving rise to this corre- 
spondence is briefly as follows :—Consequent upon state- 
ments made by parties in Columbo asto maladministration 
of the Colonial Store Department, which arranges the 
supply through the Crown Agents of all material indented 
for by the various Government departments, the Governor 
and Executive Council deemed it to be desirable that a 
Commission should be appointed to inquire into such 
statements and take evidence respecting them. That 
Commission forwarded a report which distinctly charged 
the Crown Agents with neglecting to avail themselves of 
the best markets and system for purchase, and, with the 
dilatoriness above referred to,a Mr. Capper gave evidence 
involving even a graver charge. He asserted that he was 
aware of one instance which was typical of a not uncom- 
mon practice, namely, that Mr. Stanford had informed 
him that he divided the trade discounts with “some 
one in the Crown Agent's office.” The Commission appear, 
from some cause or other, to have attached no value to 
Mr. Capper’s evidence, and omitted all reference to it in 
their report ; but it had been so publicly referred to, and 
involved so disgraceful a spo cao the wording of the 
evidence left it doubtful whether it referred to the 


Crown Agents themselves or to some of their subordinates 
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—that the Secretary of State for the Colonies deemed it 
right, when forwarding the report of the Commission to 
the Crown Agents, to make special mention of such 
evidence having been given. 

On the 28th January of this year the Crown Agents 
replied on the whole subject, and a more satisfactory 
exculpation than is afforded by their letter it has never 
been our lot to read. It was natural that the indignation 
provoked by Mr. Capper’s charge should place it foremost 
of those dealt with. We need not further refer to it than 
to say that Mr. Stanford most emphatically denied upon 
oath that any such transaction had ever taken place, or 
that he had ever spoken on such a subject to Mr. Capper. 
No further refutation of this charge is needed. The 
Crown Agents, however, collaterally point out that 
Mr. Stanford tendered with others for certain supplies, 
and that his, the lowest tender, being accepted, 
he was entitled to receive the amount of it, and could 
have had no possible object in paying away part of any 
money to the whole of which he had a full and legal 
claim. In dealing with the charge of injudicious 
buying, which is believed to have arisen from the 
fact that certain articles supplied by them could 
be underpurchased in the island markets, the Crown 
Agents give a printed list of the many items they 
annually largely purchased. It includes rails, sleepers, 
iron bridges, locomotives, and other rolling stock, consum- 
able stores such as oil, waste, &c., pig and bar iron, 
cement, hardware, coals, stationery, clothing, drugs, 
machinery of all kinds—from a steam dredger and steam- 
ships to minor tools and boats—and, in short, every 
conceivable form of supply. Such a variety in indent 
renders it “impolitic if possible to adhere to one rigid 
rule in the purchase of all these articles.” The Crown 
Agents, from whose letter we have made the foregoing 
extract, then proceed in it to detail at length the 
several methods pursued by them to ensure the best 
results in each case. Into such detail we cannot 
of course follow them within the limits of this article. 
Suffice it to say that the explanations given, prove 
to use their own words, that “under all circumstances 
the Colony has the full benefit of every discount.” The 
Crown Agents next proceed to deal with the evidence 
adduced before the Commission to the effect that the 
price of many articles supplied through their agency was 
considerably higher than they could often be purchased 
for in the local Lazaars, Their letter says on this point : 
“ We do not pretend to purchase good serviceable articles 
at the price at which Ceylon merchants can supply them- 
selves with goods bearing the same name, but which 
there is abundant testimony to show are of a most inferior 
quality ; we will refer, however, to the evidence only of 
one official and one unofficial witness before the Com- 
mission. The Colonial Storekeeper’s evidence on page 17 
could not be stronger. It is to the following purport :— 
Local prices have occasionally been lower than our price 
list rate, but the inferiority of the articles made them 
dear at any price. When he had to resort to the local 
market for mamoties (Anglicé, hoes) he found that, with 
the exception of a few hundred which had some steel, 
they were of the commonest kind, absolutely worthless. 
Mr. Bennett, in confirmation of this, is reported to have 
said that articles in the local markets are generally 
inferior.” Certainly the Crown Agents are right in sum- 
ming up this evidence with their remark that “quality 
in hardware is the only real:test of value.” 

The defence goes on to prove thatthe system of pur- 
chase by tender for a net price, as followed by the 
writers, is identical with that adopted by railway and 
other contractors in the purchase of material for their 
works, and remarks that “A contractor, in his own 
interest, would naturally adopt the most economical 
and best course for obtaining the articles which are 
manufactured in this country and are required on 
his work, and we find Mr. Mitchell—a local railway 
contractor—pursuing precisely the same course as we have 
followed for years past.” In fact, the Crown Agents will 
not acknowledge in any way, or have anything to do, 
with the system of trade discounts which opens the door 
to so much fraudulent action. A variety of cases 
cited by the witnesses before the Commission rre 
then dealt with seriatim, and in every case the Crown 
Agents are able to prove by reference to their invoices, 
either that those witnesses have incorrectly stated facts, 
or that the brands and marks quoted in those invoices 
fully justified the rates paid. Mr. Capper again comes 
prominently forward with evidence en such points as 
regards the article of paper, but it 1s conclusively 
disposed of in the reply. As regards the accusation of 
delay in the execution of orders, the evidence adduced 
against the Crown Agents quotes four and a-half, six, 
and ten months as elapsing between dispatch of an order 
and its execution. The defence to this charge is that the 
indents are made up in the colony for a whole year’s 
service, but that much material of those indents is not 
required until towards the close of the service year. 
In such cases, the letter states, “it appears to us that 
delivery too early would be as erroneous as too late.” 

On the 20th March last the Secretary of State for the 
Colonies forwarded this correspondence to Sir James 
fongden, the present Governor of Ceylon. In his 
closing despatch he writes, “I feel certain that your 
Government will concur with me in thinking that the 
explanations offered on every point are full and satisfac- 
tory. I cannot but express my regret that charges at 
once serious and groundless should have been brought 
against the Crown Agents, and I am of opinion that 
greater discretion might have been shown in the manner 
in which evidence was taken on the subject. The allega- 
tions of Mr. Capper were such as should have been either 
entirely rejected, or if treated as credible and important 
testimony, should have been duly weighed and inquired 
into.” The fact that the engineering trades supply 
so large a portion of the purchases made by the 
Crown Agents for the colonies renders it of iaterest 
to readers of this journal that the complete exculpa- 
tion these gentlemen have secured from the serious 





charges. made against them should be known. No one 
who has had experience of their mode of procednte, 
or business intercourse with them, could have sup- 
sed for one instant that such charges had any 
oundation. The dealings of their department are most 
multifarious. Not only do they embrace such pur- 
chases as those to which we have referred, but the 
whole home financial business of the several colonies is 
under their management. It is by them that loans of 
many millions in amount are raised and the dividends 
upon them paid. Through their agency, also, large 
contracts for public works are concluded ; and the 
paperanes of the interests entrusted to them may be 
judged from these facts. It is well, therefore, that the 
tty carping of a few disappointed local importers in 
Bey on has given the opportunity of demonstrating to 
colonial constituents the care and honesty with which 
business is conducted by their agents in this country. 





CLEVELAND IRON SHIPMENTS. 

Ose of the most satisfactory of the signs in the Cleveland 
iron trade is the large increase in the shipments both of crude 
and manufactured iron. It is now becoming increasingly 
evident that Cleveland depends very largely upon the demand 
from other iron manufacturing districts for her cheap crude 
iron. Hence that outer demand is very largely an index of 
the prosperity of the trade. During the present year the 
shipments of pig iron from the port of Middlesbrough show a 
serious declension from the averages for these months during 
April, May, June, and July—the period when the dulness in 
the iron trade was most marked—but that declension is now 
more than counterbalanced. September and October show 
very remarkably increased shipments—the average shipments 
for the month of September for three years prior to the pre- 
sent were about 71,000 tons, but the shipments for September 
last rose to 101,000 tons. And in October there is an equally 
satisfactory increase—the month’s shipments from Middles- 
brough being 95,000 tons. That increase is likely to be con- 
tinued, and it will result in a very large reduction of stocks 
in the hands of makers. It is true that pig iron is less 
profitable to a district than manufactured iron, but with the 
vast output of the Cleveland smelting plant it is a necessity 
that there should be a large sale of crude iron if the iron 
trade is to continue healthy. It is satisfactory to notice that 
there is now shown a large increase in the shipments of 
manufactured iron, and from the orders that have been 
placed it is certain that this will grow. Whilst, then, the 
Cleveland district can continue to ship about two-thirds of 
its output of crade iron, a healthy increase of production 
may be expected—the more especially when stocks continue 
to fall at the rate they have done in September and October ; 
and the growth of the demand for manufactured iron will 
stimulate that want, so that it is certain now that for some 
months to come there will be a fuller demand and a healthier 
trade for Cleveland. The lower prices that now prevail will 
tend to further increase the shipments, at least of pig iron, 
and there are now indications of the revival of the American 
desire for iron, so that it may be fairly anticipated that the 
increase in shipments over corresponding figures will continue 
for the present year. 


IS TRADE REVIVING? 


Peruaps the best answer to this question, so far as the 
‘hard goods” of England are concerned, is found in a com- 
parison of the exports to America during September of the 
last two years. America, it has been frequently said, is the 
key-stone of England’s business. The remark was made 
before the country had the good sense and commercial enter- 
prise to look for other markets ; but it still holds good to a 
very material degree. If business in the States is languid, 
the trade of Britain is far from brisk. Now that things are 
looking up across the water, there is a more healthy “all 
round” feeling here. American writers affect to regard recent 
statements in regard to the export of iron to their markets 
as exaggerated, but the Board of Trade returns are conclu- 
sive on that point, as well as in regard to finished goods. In 
September, 1878, the total weight of pig iron, bars, rails— 
iron and steel—hoops, sheets, and plates, tinned plates, cast 
iron, old iron, and steel, amounted to 11,526 tons; in the 
corresponding month of 1879 the weight was 86,587! This 
is an enormous increase, and, what is equally important, it 
continues, and exists along with deciced signs of improvement 
in other quarters. Descending to details, it is plain that the 
most perceptible increase is in pig iron, old iron, and rails. 
Pig iron has increased from 1500 to 32,000 tons, rails from 
34 to 8431 tons, and old iron from 289 to 26,540 tons. Every 
item, however, is improved, so that trade may be definitely 
declared to have revived in a very material degree. 
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The Naval Architects’ and Shipbuilders’ Pocket-book. By 
CiemEeNT Mackrow. Crosby Lockwood and Co., Loudon. 
1879. 

Tuis is a book which should be used by all who are 

engaged in the construction or design of vessels. The 

author, in his preface, states that “An effort has here 
been made to gather all this valuable material, and to 
condense it into as compact a form as possible, so that 
the naval architect or the shipbuilder may always have 
ready to his hand reliable data from which he can solve 
the numerous probleins which daily come before him.” 
All engaged in the pursuit of this important profession 
know the great want that has always existed for such 
data as we find embodied in this compact and useful 
work. They also know what an amount of time and 
labour has to be expended in looking through the com- 
plicated eteans. works in existence before they can 
get together enough reliable data to assist them in 
carrying out any novel design. This book will be found 
to contain the most useful tables and formule required 
by shipbuilders, carefully collected from the best autho- 
rities, and put together in a popular and simple form. 

The effort made by the author has been successful, as far 

as the usefulness of the work is concerned. 

The examples of practical geometry, mensuration 
areas, centres, and moments of figures, will be found useful 
by practical shipwrights just commencing work as 
draughtsmen or foremen. The displacement, centre of 
grayity, and stability of ships are gone into most 





ee 
thorcnshiy. The displacement table, fully worked out 
as it is, showing the method of obtaining the displace. 
ment, longitudinal and vertical centres of buoyancy. 
longitudinal and transverse metacentre, and area of water 
lines, is quite complete and correct. The constants 
for estimating weights, tables of weights of ships’ fittings 
and strength of materials;have been well prepared, and 
are of great use, as also are all the various tables 
and examples throughout the whole book. To set forth 
the full value of this work in detail is quite unnecessary 
It is a compilation of the most useful tables and formula 
required in shipbuilding, condensed and published jn 
such a handy form and size that it can be carried about 
as a pocket-book of reference. 
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THE SYDNEY EXHIBITION, 
No. I. 

On the 17th of September the Sydney Exhibition 
was formally opened. An International Exhibition 
held in a British colony is beyond question of itself 
an interesting fact. It is the first time that the 
whole world has been invited to show specimens of 
its talent, industry, and resources on Australian soil, 
and as regards the extent to which that invitation 
has been accepted, the success has far exceeded all 
expectation. The idea of such an Exhibition originated 
amongst private individuals—colonists and their friends 
in England. The New South Wales Government sanc- 
tioned the proposal, and it was taken up by the Agricul- 
tural Society of the colony, the Government having 
promised a grant in aid of the undertaking. Of course, 
a full representative collection of the productions of the 
United Kingdom was one of the chief objects, and with 
thatend in view, a London committee was formed in Septem- 
ber, 1878 ; and communications were opened with the 
various European Governments, as well as with that of the 
United States. The result of these steps was so decided 
that it was evident the Exhibition should be in the 
hands of the New South Wales Government, and a Com- 
mission was appointed with the Governor of the colony 
as president, and the President of the Council, the 
Speaker of the Assembly, the Chief Justice, and Sir 
Alfred Stephen as vice-presidents. 

The London committee, of which Sir Daniel Cooper is 
chairman, and Mr. Edmund Johnson hon. secretary, took 
up the business in the most energetic and practical 
manner, and the result has been that British exhibitors 
were found for every inch of space that could possibly 
be conceded. 

In April of the present year a British Royal Com- 
mission, with the Prince of Wales at its head, was 
appointed to give at once the sanction of the Government 
to the Sydney and Melbourne Exhibitions of this and the 
following year, and to aid the respective commissions and 
committees in other ways. The British Commission 
appointed various committees, and aided materially in 
the fine art, educational, and scientific sections. Her 
Majesty and the Prince contributed to the collection of 

ictures, and the Society of Arts, the Royal Institute of 
British Architects, the Art Union of London, and many 
artists and amateurs contributed to the various sections 
of fine art, which comprise more than 500 items. The 
total number of British contributions in all classes 
amounts to 800, and the entries in the catalogue to 
double that number. Germany contributes 695 ex- 
hibitors, France 518, Belgium 286, Austria 170, and the 
United States of America 150. 

With respect to the scheme of classification adopted, we 
do not hesitate to say that that before us is much the 
worst we have ever seen, and we hope that the Melbourne 
Commission will take warning from it. 

The first section of the industrial portion is properly 
devoted to minerals and articles produced from them. 
It was not to be expected that this would be a large 
section, for Australia is well off for stone, marble, and 
other material. However, the Bessbrook Granite Com- 
pany show fine specimens of their beautiful stone, 
dressed and polished ; Messrs. Grant and Watt send au 
obelisk and vases in polished grey and red granite ; Mr. 
Hunter, like the former firm, of Aberdeen, contributes 
similar articles; Messrs. Weiller and Company, of London 
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Massa-Carra, show specimens of beautiful Italian 
pont and marble works i Messrs, Sessions and Sons, of 


1 ter, show enamelled slate chimney pieces ; Messrs. 
roy | Greig and Roberts and Hunter, roofing slates; 
Mr, Lascelles, in conjunction with Messrs. John Basley, 
White and Bros., has sent a cottage constructed of cement; 
Mr. Levett, Messrs. Gostting and Co., McLean and Co. 
and White and Brothers contribute cements and artificia 
marble; and Messrs. N. Hingley and Sons the only 
samples of coal. To these must be added a highly 
valuable and interesting collection of geological and 
mnineralogical specimens, more than sixty in number, 
made by Dr. C. Le Neve Foster, one of her Majesty's 
Inspectors of Mines; and collections of minerals and 
fossils, illustrating Professor Geikie’s “ Primer” and 
Professor Bormey’s “ Manual of Geology,” by Mr. J. R. 
Gregory, of London. ; d 

The iron and steel trade is admirably represented, 
which will be evident when we state that Sheffield is 
represented by Messrs. Turton and Matthews, Taylor 
Brothers, W. Cooke and Co., Askham Brothers and Co., 
Joseph and Robert Dodge, the Hadfield Steel Foundry 
Company, Thomas Jowitt and Sons, Ibbotson Brothers 
and Co., Macbrair Brothers and Co., 8. Osborn and Co., 
S, Newbould and Co. ; Stourbridge, by Messrs. Thomas 
Webb and Sons, E. P. and W. Baldwin ; Dudley, by a fine 
collection of Lord Dudley’s various productions, rough, 
polished, broken, tied, &c. ; by Messrs. Hingley and Sons, 
who, besides iron, show anchors, rigging, mining and other 
chains, known all over the world. Amonst other exhibi- 
tors are the West Cumberland Iron and Steel Company, 
Workington, showing a capital collection illustrative of 
Bessemer pig iron, speigeleisen, &c.; Messrs. Webster 
and Co., of Sunderland, who show iron and steel ropes ; 
the Steel Company of Scotland, who illustrate the 
Siemens steel process ; the Shropshire Iron Company 
also showing iron ropes, and wire; to which may be 
added the special products of the Phosphor Bronze Com- 
pany ; the tin-plates of Messrs. Peat, Chattock, and Co.; 
the malleable castings, brass fittings, and mining lamps, 
of the Nottingham Iron Company ; the metal sheathing 
of the Muntz Company; the sheet iron and tin-plates 
of Messrs. Hatton, Sons, and Co., of Kidderminster and 
Bilston ; the galvanised wire and goods of the Gospel 
Oak Company, of Tipton and Wolverhampton ; Messrs. 
Harper and Moore’s Stourbridge crucibles ; the iron and 
wire of the Castle Iron Company, Birmingham ; and the 
manufactured iron of Messrs. W. Barrows and Sons, of 
Tipton. Messrs. Appleby Brothers, of East Greenwich, 
exhibit one span of an iron bridge for Cove Creek, Sydney, 
which they have made for the Colomal Government. 
Messrs. Doulton contribute plumbago crucibles and fire- 
clay goods. 

The machinery department is quite as well filled as 
the preceding. Messrs. William Blews and Sons have a 
large show, including gas making apparatus and fit- 
tings, standard weights and measures, bells of all kinds, 
from the tinkling sheep to the sonorous church bell, a set 
of fifteen musical hand bells, and a variety of general and 
ornamental metal work. Messrs. W. Allday and Sons, 
of Birmingham, exhibit a collection of their well-known 
forges, hearths, vices, and other fittings and tools for 
engineers and blacksmiths. Tools, fittings, and chain 
forgings are also shown by Messrs. J. Wood, Aston, and 
Co.; J.C. Onions, of Birmingham ; and Eli Bailie and Co., 
of Stourbridge ; Froom, Sons, and Co., of London ; Thomas 
Eveson and Sons, of Stourbridge ; Davies and Primrose, 
of Leith, who show two steam hammers; Mr. John 
Brooks, of Lye; and Mr. 8, A. Daniel, of Birmingham. 
Messrs. Powis Bale and Co. show their estate carpenter 
and joiner machine; Messrs. Bamford and Sons, their 
chain and other yoy of T. and C. Clark and Co., of Wol- 
verhampton, pulley blocks, hinges, hardware, and staple 
fittings ; Mr. Henry Faija, of Westminster, his machinery 
for mixing dry powdered substances, and his speed indi- 
cators ; Messrs. William Foster and Co., saw benches ; 
the Foreign and Colonial Tunnelling and Prospecting 
Company show their boring machinery, and specimens of 
boring ; Messrs. Llewellins and James, of Bristol, make 
a large show, including brewers’ plant, double-barrelled 
brass force pump, their self-contained malt mill, sanitary 
appliances, fire-extinguishing apparatus, and fittings ; 
Messrs. William Gilpin, Sen., and Co., show a large collec- 
tion of tools for miners and others, axlearms, and such like. 
Messrs. J. and arede show their pumping machinery; 
Messrs. Hathorn and Co., of London, their rock drill, 
air compressor, and vacuum ventilator; Messrs. John 
McDowell and Sons, of Johnstone, show wood-working 
and sawing machinery ; the Nailsworth Foundry Com- 
pany exhibit their parabolic engine governor and 
equilibrium throttle valve, a good collection of fittings 
of all kinds, and an pe Bod, wis finishing machine; 
Messrs. Smith and Coventry, of Salford, show their 
tool-holders and twist drills ; Messrs. Thos, Smith and 
Sons, of Birmingham, heavy tovls of all kinds in con- 
siderable variety ; Messrs. Spear and Jackson, of Sheffield 
make a good show of saws, files, mining, engineering and 
other tools; Messrs. Chas. Powis and Co., wood-working 
machinery; Mr. John Rennie, of London, his patent 
rotatory pump; and Messrs. D. and W. Robert- 
son, of London, Dundee, and Sydney, have a 
fine show. onan a rolled girder 40ft. long, 163in. 
deep, and 7in, on the flange ; a bar-edged icles plate, 
measuring 43}ft. in length and 2}ft. in width, and their 

uplex stone moulding machine, shown in motion. 
Messrs. Joshua Wilkinson and Sons, of Dudley and 

pton, make a capital show of merchant bar iron and 
smiths’ tools, forges, and vices, of best quality. Messrs. 
Thomas Smith and Sons, of Birmingham, also show solid 
cast steel hammers and large tools of various kinds made 
by machinery, and also bicycles, and parts of the same, 
produced in fae simile by the stamping process, and a 
variety of small articles. Messrs. J. Stone and Co., of 
Deptford, show pumps, fire engines, water fittings, de. 
Messrs. Thomson, Sterne, and Co., of Glasgow and 
London, show emery wheels and machinery for their 
application to mechanical purposes. Messrs. Tangye 





Brothers exhibit their special, compound contrifogal, 
and other pumps. Messrs. Webster na Cs, of Sunder- 
land, show a complete collection of their ropes in hemp, 
steel, and iron. Messrs. Samuel Worssam and Co., of 
Chelsea, exhibit a series of wood-working machinery 

including their general joiner and combined planing and 
moulding machine, sawing, saw-sharpening machines, and 
boring machines, 

In the classes of textile machinery there are not many 
exhibitors, as might be expected. Messrs. Schofield and 
Kirk, of Huddersfield, exhibit their tweed power looms; 
Messrs. John Ingham and Sons, shuttles ; Messrs. Shaw 
and Sons, of Huddersfield, leather and cloth cards of all 
kinds ; Messrs. John Sykes and Sons, of the same town, 
have a large and important show of woollen machinery, 
consisting of a self-acting teaser, wool burring machine, 
twisting and doubling frame, and waste opening machine 
with double cylinders ; and Messrs. Robert Taylor and 
Sons, of Marsden, contribute one of their looms for 
weaving woollen cloth. 

The group of leather-dressing and working machinery 
is important and highly interesting to colonists Messrs. 
Charles Mortimer and Co., of London, show their ma- 
chiues for dressing skins and leather, which attracted 
considerable attention in Paris last year ; Messrs. Hux- 
ham and Brown, of Exeter, and Messrs. Gambee and 
Co., of London, also show leather manufacturing ma- 
chinery, and the former a bark mill ; Messrs. Ullathorne 
and Co., of London, show shoe-making machinery. The 
Howe Machine Company, the Singer Manufacturing 
Company, Mr. Owen Robinson, of Kettering, Taylor's 
Patent Sewing Machine Company, and Messrs. Newton 
Wilson, and Co., of London, exhibit sewing machinery of 
all kinds, for leather as well as for textile fabrics. 

The classes which include printing and cognate matters 
are small, but the show made by the proprietors of the 
Graphic newspaper, illustrative of the whole process of 
producing a great illustrated paper, with models of 
the machines worked by gas, forms one of the most 
attractive portions of the Exhibition. Mr. William 
Greaves, a Leeds, also contributes double demy litho- 
graphic printing machines, and Messrs. Squintani and 
Co., Powell and Son, and the Birmingham Machinists’ 
Company small platen printing machines, including the 
“Model” presses, which have recently attracted much 
attention. The Birmingham Company also show a 
stereotype foundry. The “Durable” Printers’ Roller 
Company, of London, show their productions, with the 
materials. Messrs. Fleming and Co., of Edinburgh, 
exhibit their inks, with 700 newspaper headings printed 
with them. Mr. T. J. Lawrence, of London, shows his 
neat boxwood blocks for engravings; the Printing Sur- 
face Company its india-rubber surfaces, stamps, &c.; 
Mr. Menuel, of London, cast brass type and bookbinders’ 
tools ; and Taylor's Patent Sewing Machine Com- 
pany, electro and pneumatic printing and writing 
apparatus 








J. CLERK MAXWELL 

WE «xtremely regret to announce the death of Professor 
James Clerk Maxwell, M.A., F.R.S., which took place on 
Wednesday, November 5th, at his residence in Scroope- 
terrace, Cambridge, after a few weeks’ illness. Mr. Maxwell 
graduated as secord Wrangler in 1854. Mr, Routh was senior 
Wrangler, but in the contest for Smith’s prize these two 
gentlemen were bracketted equal. His College—Trinity— 
elected him to a Fellowship. He afterwards became Professor 
of Natural Philosophy at Mareschal College, Aberdeen. In 
1871, upon the establishment of the Chair of Experimental 
Physics at Cambridge, and the erection of the Cavendish 
idlenneny for the prosecution of physical research, he was 
elected the first professor. His life has been exceedingly 
active, and his original publications are numerous. 
His latest work has been the editing of the ‘‘Caven- 
dish Papers,” and the volume has only been issued by 
the Cambridge Press during the past month. His 
‘* Electricity and Magnetism,” published six or seven years 
ago by Messrs. Macmillan, and reviewed by us at the time, is 
the most important work on the subject in this or any other 
language. e of the ablest mathematicians, and at the same 
time an experimentalist of the present type, he not only wrote 
well on the mathematical portion of the subject, but his clear- 
sighted reasoning pointed out innumerable fields of discovery. 
Some of these have since been slightly investigated by W. J. 
E. H. Gordon, B.A., secretary of the British Association, 
Profs, Ayrton and Perry, and others, but the work indicated 
by the late Professor isenormous. Besides electrical work, in 
conjunction with Helmholtz, Thomson, and others he studied 
deeply molecular phenomena, and his papers on this subject are 
will kaownend appreciated by allscientificmen. An elementary 
work on heat, published in Longman’s scientific series, shows 
how ——w he could adapt his writing to the require- 
ments of his reader. Whilst his book on electricity is directed 
to supply the wants of the best mathematicians, the work on 
heat can and should be read by everybody who desires a 
knowledge of the subject. We cannot refer to his isolated 

apers read before the Royal Society; the Mathematical 
Society, &c., his lectures before the British Association, the 
Chemical Society, &c., his contributions to Natwre, the Elec- 
trician, and numerous other publications, 

Not only did he write papers wholly technical, but like 
other able men, he delighted to amuse himself and his 
readers with poetry, delicate airy verses, treating grave 
scientific questions with an inimitable originality. During 
the vacations, free from university life, he usually retired to 
Scotland, where, we believe, he had a small estate. His loss 
leaves a void in the scientific world which, for the moment, 
it seems difficult to fill, and there can be no doubt that the 
death of Maxwell following so closely on that of Clifford, has 
considerably weakened the ranks of British science, 








Sourn Kxnstncton Musrum.— Visitors during the week ending 
Nov. Ist, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,458; mercantile marine, 
building materials, and other collections, 1793. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 4 p.m., 
Museum, 1515; mercantile marine, building materials, and other 
collections, 113, Total, 13,879. Average of corresponding week 
| oe years, 14,542, Total from the opening of the Museum, 
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THE DE BAY PROPELLER. 

In the month of February we carried out a series of 
experiments with a model of the De Bay propeller, 
intended to determine its efficiency as compared with a 
Griffith’s screw of good power. Particulars of these 
experiments, with illustrations of the apparatus used 
and of the screws tested, will be found in Tou ENGINEER 
for February 14th, 1879. It may be well, however, to 
explain here once more that the De Bay propeller consists 
of two screws, one four-bJaded and the other five-bladed, 
or one with three and the other with four blades, which 
revolve round the same centre in opposite directions. 
Notches are cut out of the blades of both propellers, and 
these are so disposed that the solid portions of the blades 
of one screw pass, when in motion, through the notches 
or gaps in the other. A glance at the engraving on p. 352 
will make the construction of the propeller intelligible. 
The object had in view is to prevent the water acted 
on by the screw from obtaining a whirling motion ; and 
to obviate the tendency which is always manifested by 
ordinary screws to fling the water to the right or left, as 
the screw is right or left-handed. In a word, it is 
intended that the De Bay screw shall force a body of 
water astern in a direct line with the keel, and that as 
little as possible of the power of the engine shall be 
wasted in imparting any other motion to the water save 
one right astern. It requires no demonstration to prove 
that a screw securing these objects must, other things 
being equal, give the greatest possible thrust, and prove 
the most efficient propeller. 

Before he carried out the experiments referred to in 
the preceding paragraph, Mr. De Bay had tried his pro- 
peller in a steam launch on the river Thames on a scale too 
small to give results of any value. A company was, how- 
ever, formed, and the steamer Elaine, a large screw collier, 
was chartered forafew months. Someruns weremade with 
this ship on the measured mile on the Maplin Sands with 
her own screw. She then went to the North and was 
fitted with the De Bay propeller. The gearing used, 
however, was badly designed, badly made, and badly put 
into the ship. It did not exactly break down, but it did 
something very near it on a run from the North to Lon- 
don, and it was seen that if the propeller were to be fairly 
tried the gear must be remodelled. But the term for 
which the laine had been chartered had expired, and 
so nothing remained but to take out the experimental 
gear, restore the old screw to its place, and look out for 
another ship. 

After some delay Mr. De Bay hired the yacht [olair, 
and with this vessel a series of experiments has been 
carried out, which we propose to describe here. Every- 
thing connected with screw propulsion which can point 
the way to improvement is of immense importance. Our 
purpose is now to place a statement of facts before our 
readers, from which they can draw their own conclusions. 

The Iolair was built and engined by Messrs. Scott and 
Co., of Greenock, in 1876. She is schooner rigged, and 
can spread a good deal of canvas. She is 81ft. Gin. long, 
12ft. beam, and 8ft. 2in. deep. Her gross register tonnage 
is 40°37. Her engine-room tonnage 12°92, and her net 
tonnage 27°45. She is propelled by vertical direct-acting, 
compound, surface-condensing engines. The high-pressure 
cylinder, forward, is 9in. diameter; the low-pressure 
cylinder, aft, is 18in. diameter. The stroke is lft. 3in. 
Steam is supplied by a single boiler of the ordinary 
return tube type, with about 10 square feet of grate sur- 
face. The safety valves are loaded to 80 Ib. The surface 
condenser is rather too small for the engines, and when — 
they are pressed the vacuum falls to about 1é6in. When 
the engines are linked up a little it rises to 20in., but 
never exceeds this. When Mr. De Bay obtained her she 
was fitted with a common screw 6ft. 2in. in diameter, 
with a pitch of 6ft. 4in. It is stated that the screw wes 
well suited to her, and the makers believed that no better 
results could be got by any other screw. Its outline is 
shown by the dotted lines in our engraving. 

With this screw several experiments were made on the 
measured mile just below Gravesend. On the 22nd of 
April we were present when the results set forth 
below were obtained. The yacht was just out of dock, 
and her bottom had been cleaned and coated with com- 
position. Four runs were made over the measured mile, 
two with and two against the tide; the weather was 
quite calm. The following table gives the result :— 


Time. Min. Sec. 
1st run with tide xiii toad] Cag eteht ied Gaede Seo cee 
Teel Gib. OR TIIE nck 535. ann ene csn, wir, oe EO 
ee =F ea rae 
Us SEI oc nce” ake 1 ces: sew. ose sea ERE 
Average revolutions per minute ... ... ... ... 124 
SSCS UCIIUII SF oc ed i el eae Se 
Vacuum ... jo TedE non 


The average speed of vessel was, it will be seen, seven 
miles per hour. Four diagrams were taken on each run, 
or sixteen in all, and the average power calculated 
from these diagrams was 45 horses. 

During the summer the yacht was docked and fitted 
with the De Bay propeller, as shown in our engraving. 
The gear was designed by Mr. Hiscock, Mr. De Bay’s 
pr 7 bows was made by Messrs. De Ritter, engineers, 
of Limehouse. As the gearing is extremely ingenious, 
we shall describe it before going further. 

The great objection urged against the De Bay pro- 
peller is that gearing must be used to drive one or other 
screw. Anyone possessed of the least ingenuity can 
scheme several ways of obtaining the required end. The 
difficulty is to get gear which shall be practically noise- 
less, will not wear out, shall be strong, and occupy little 
room. The whole of the gearing in the Iolair stands on 
one bed-plate, which is secured in the after cabin of the 
yacht. The end of the crank shaft is fitted with a 


coupling in the usual way, and to this is secured a second 
crank shaft with the cranks at right angles. This shaft 
is carried in bearings as shown, the principal bearing 
coming between the two cranks. The shaft is continued 





aft, and forms the screw shaft for one of the propellers. 
The other propeller shaft is a tube I, as shown ; on this 
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are keyed two spur wheels, the bodies of which are of 


| small a boat usually encounters, the gear is at present 





While making her last run the Iolair had to go out of 


cast iron, the toothed rings being of phosphor bronze. | better than when it was put in, in the sense that it has | her course to avoid a large steamer, and for this an allow. 


These wheels are so disposed that the teeth of one come 
posite to the spaces between each pair of cogs in the 
other. The wheels are 2ft. in diameter. 
In bearings above the screw shafts is carried a counter 
shaft E, = 4 













Conn eeeee""" DIA OF PROPELLER 








right angles. These cranks are coupled 
to the cranks on the screw shaft below by 
two rods F. The arrangement is precisely 
that of the side rods of a four-coupled 
locomotive. When the crank shaft of 
the engine revolves the counter shaft 
must revolve with it, and care has been 
taken by fitting one end of each rod with 
double gibs and cotters, to render it pos- 
sible to adjust the lengths of the rods to 
the distances between the crank shafts 
with the greatest nicety. In practice the 
two shafts revolve as though they were 
one. 
On the counter shaft E are keyed two 
spur wheels, preciself similar to those on 
escrew shaft D. Theyalso have phosphor 
bronze tocthed rings. It might be sup- 
that the stepped gear has been 
introduced to diminish noise and shock, 
and so it has, but its operation is not that 
of step gear in general. Mr. Hiscock has 
introduced here one of the most elegant 
improvements in gearing with which we 
are acquainted. Of the two pairs of \. 
wheels, one pair is used for going ahead, 
the other pair for going astern. The 


| worn itself bright, and come to a bearing. 


| On Saturday last, the 1st inst., Mr. De Bay placed the | 6'm. 27s. instead of 6 m. 37s. 
She was = out | 

rew an | 
one dip crank and one overhung crank at | inch or two more water than during the trial of the | uniform,"and we have thought itj/necessary to work out 


| Iolair at our disposal for experiment. 


| of dock, and her bottom was quite clean. She 












ance of 10°seconds is]not too much, making the last run 
The average speed of the 
vessel was 8°3 miles per hour. Four sets of indicator 
diagrams were taken on each frun. These are very 














only one set completely, which gives 
about the maximum power exerted, viz., 
58-horse power. 

At moderate speeds it is indisputable 
that the power required to propel a ship 
increases at a rather more rapid rate than 
the cubes of her speeds. Assuming, how- 
ever, that the resistance of the [olair 
varied only as the cubes, a simple calcu- 
lation shows that as she required 45-horse 
power on the 22nd of April to give her 
a speed of 7 miles an hour, her engines 
must have exerted 75-horse power, 
omitting fractions, to drive her at 83 
miles an hour, with her original screw. 
With the De Bay propeller, however, 58- 
horse power sufficed, from which it fol- 
lows that the De Bay propeller is 29°3 
ver cent. more efficient than the old screw. 
Ve make nv comment on this, our object 
being to place facts before our ers, 
leaving them to draw their own conclu- 
sions. 

As regards vibration, we cannot write, 
because there was absolutely none. The 
vessel was as quiet as though under sail. 
In her wake there was no foam or 








rings are made adjustable on the wheel 
ies, and bymeans of screws G they can 
be so set that the following faces of the 
teeth of the aft wheel, which is for going 
astern, shall always be in contact, while 
the leading faces of the teeth in the \, 
other wheel shall also be in contact with 
the driven wheel. In this way back-lash 
is entirely prevented. To make this clear, 
let us suppose that two cog-wheels run 
together, with some play between the 
cogs. It is certain that with such a pair 
back-lash may occur at any moment. 
Let us now suppose that we have the 
power of so thickening the cogs in the 
driving wheel that they will fill up all the 
space between the cogs in the driven 
wheel, and it becomes clear that there 
could be no back-lash. In practice it is, 
of course, impossible to do this; but by 
using two wheels, and stepping the cogs, Mr. Hiscock 
has secured an equivalent result, and that so satisfac- 
torily that, as we can say from personal experience, 
no noise is to be heard when the gearing is runnin 
at 125 revolutions, save a species of not unmusica. 
humming. There is absolutely no back-lash or jarring. 
Although the Iolair has made over 2000milessince she was 
fitted with the De Bay propeller, running round to 
Southampton and the Isle of Wight, and to France and 
Belgium, and meeting with as much rough weather as so 
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THE DE BAY PROPELLER AS FITTED TO THE YACHT IOLAIR. 


| 22nd of April, but in other respects her trim was just the 
same. Four runs were made a short time before high 

water—that is to say, between one and two p.m.—on 
| the measured mile below Gravesend. The water was 
| smooth, but a smart breeze blew from the north. The 
| results obtained were as follows :— 


wo» Ist run against tide ... . 7m. 59 sec. 
2nd do. with tide 6m. 24 sec. 

3rd do. against tide ... . %m. 53 sec. 
4th do. with tide 6m. 37 sec. 


Average steam pressure, 77 ib. : ‘vacuum, 17in.! 


| head only | 
| hundred yards had been traversed It 
' that she steered fairly well while goin 


troubled water. It was difficult, indeed, 
to believe that a pair of screws were 
revolving 125 times per minute under 
her stern. The water driven aft moved 
in a direct line with the keel, and for 
minutes together she was left to steer 
herself with her helm amidships, and she 
kept her course in a perfectly straight 
line until driven off it by the wind. 
After the speed trials were over two 
turning experiments were tried. She 
came round to port at full speed in 2 min. 
20 sec., and to starboard in 2 min. 41 sec. 
We may say for the purpose of com- 
parison that two similar experiments 
made with the old screw required 2 min. 
56 sec. and 3 min. respectively. The 
helm was then put amidships, she was 
stopped dead, and the engines were then 
driven full speed astern. Under these 
he made a straight course astern, and her 
gan to fall off slowly after a couple of 
was also found 
astern, either to 
port or starboard. We need only add that the experi- 
ments were watched by Mr. De Bay and by Mr. Folkard, 
Mr. Tanner, secretary to the De Bay Propeller Com- 
pany, 159, Piccadilly, was also present. The Iolair’s 
original propeller had, as we have said, a pitch of 6ft. 4n., 
its diameter being 6ft. 2in. The De Bay propeller has a 


conditions * 
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— : 
i 4ft. 8in., and a pitch of 7ft. 6in, The com- 
pone nf nln be ‘of the two are clearly shown in our 
raving. Lt is a noteworthy fact that the slip of the 
ol screw was 28 per cent., and that of the De Bay 
ropeller is 27'7_ per cent., from which it is evident that 
the best possible result has not yet been got by Mr. 
De Bay. With a screw of. quicker pitch he would no 


doubt get more speed. 








SLEY, WILD AND CO’S_ IMPROVED 
HA OTIONAL BOILER FOR WASTE GASES. 


: ing illustration represents animproved sectional 
TH ACO Tiag made by Messrs. Hawksley, Wild, and Co. 
Bryntside Boiler Works, Sheftield, for utilising the waste 
heat from coke ovens, blast furnaces, &c., being specially 
designed to obviate the many defects which are inseparably 
connected with the application of the plain cylinder boiler, 
enerally hitherto used for waste gases. The plain cylinder 

iler used for taking the waste heat from furnaces, ovens, 
&e,, is generally of great length and diameter, the gases pass- 
ing un erneath, heating the boiler about half-way round the 
shell; thus with the lower side of the boiler hot, and the top 
side cold, unequal expansion is produced, with the effect of 
elongating the rivet oles, and causing rupture at the ring 





seams, and sometimes with disastrous results. 





It is claimed for the sectional boiler that these defects are 
entirely obviated. As will be seen by the illustration, this 
boiler consists of an upper and lower cylinder attached 
together by a number of connections 17in. diameter, through 
which a man for cleaning, &c., has free access to pass from 
one cylinder to the other, and which provide = circula- | 
tion for the water and steam. The lower and larger cylinder | 
is entirely enveloped in the gases, rendering the expansion 
equal all round, a small amount of heat also reaching the 
upper chamber and encircling the top cylinder which contains 
the steam, thereby giving a maximum amount of heating sur- 
face for a given length ; the cylinders containing both water 
and steam being of comparatively small diameters, safety in 
working is secured. 

These boilers are made in lengths, suitable for easy transport 
and handling in setting, and any number can be fixed side by 
side, or end to end, so as to fill up any available space. It 
has been customary in fixing boilers for these purposes to rivet 
brackets to the sides of the shell, such brackets resting on the 
side walls of flues. When any of these flue walls give way, as 
they sometimes do, an undue weight is consequently thrown 
on the remaining brackets, resulting in a severe strain or 
rupture of the boiler. The boiler we illustrate is sus- 
pended at two points in its length by means of bolts carried 
by cross beams, we the whole boiler full freedom of 
expansion ; and either of these supports giving way would not 
throw, as in the case with separate and rigid brackets, any 
undue pressure on other parts of the boiler. 








KRUPP’S PROTECTED NON-RECOIL GUN. 

Tue ENGINEER of some months ago contained a drawing of 
a protected gun designed by Krupp. The principle proposed | 
consisted in pivotting the gun itself to an armour-plate by a 
ball-and-socket arrangement at the muzzle, and protecting the | 
muzzle by a sliding mantlet lowered just before and raised by | 
chains and a crab directly after firing. Some details of a 
series of experiments carried out with this protected gun have 
lately come to hand, and are decidedly interesting. 

The gun first employed had a calibre of 15 centimetres— 
5‘9in.—and was rather heavier than the gun of similar calibre 
of the German siege train. The carriage allowed of a hori- 
zontal angle of fire of 45deg., an elevation of lideg., a 
depression of 5deg. The shield was made of the toughest 
iron procurable, and its various parts were held together by 
keys in place of screw bolts. The plan of the one-gun battery 
was something like a lunette with the angle cut off. The | 
front armour-plate was 50 centimetres—19-7in.—-the side 
plates 22°5 centimetres—8‘86in.—thick. The roof was formed 
of 10 centimetres—3*9in.—plates. Both sides and roof were 
further protected by earth. The total weight of iron in the | 
shields amounted to 104 tons. The gun fired shells of | 
29°75 kilogrammes—65°5 lb. —the corresponding siege gun firing | 
shells of only 27°7 kilogrammes—and solid shot of the weight | 
of the 15 centimetres shrapnel. The powder charge was 
62 kilogrammes—13°6lb. The first experiments were made on 
the 30th October, 1877. A 12 centimetre—4‘7in.—and a 
15 centimetre—5 ‘9in.—gun fired the following shells at ranges | 
of ng metres —240 yards—and 340 metres—372 yards respec- 
tively :— 


2 . . Kilogrammes 
No. Centimetres. Kilogrammes. powd ~y | 
Bs inisseante Gee i os 16°2 3°2 
2 .. «. «. 12 chilled shells 19 o. 82 | 
aera: phe 39°5 65 


The mantlet was raised during the experiment. The effect | 
of the three 12 centimetre shells which struck the front shield | 
above the mantlet was practically nil. The two chilled | 
shells struck at the same place and penetrated toa depth of | 
13 centimetres. No greater result was obtained from the | 
15 centimetre chilled shells, The first struck and scored the | 
right side shield, the second the front plate, the third the 
mantlet. The latter shell penetrated to a depth of 18°5 centi- 
metres—7‘27in.—but did not crack the mantlet, nor interfere 
i any way with its working. The officers in the battery 
compared the striking of the shells to a blow from a heavy 
hammer which caused a vibration lasting a short time. On 
the 7th November fresh experiments were made, at which 
several foreign officers were present. ‘The protected gun 
fired sixteen blind shells of 29°75 kilogrammes—65°61b.— against 
a target at 550 metres—6014 yards—distance. The mean 
deflection was from three to four times as great as in the 
corresponding siege gun, owing to faulty arrangements 
subsequently remedied. ‘The powder smoke from the breech 











' centimetres—6'19in.—weighing 3600 kilo 


proved inconvenient after ten or twelve rounds. The effect 
of five 12 centimetres chilled shells fired at the protected gun 
was practically nil. Fora more crucial experiment, the shield 
un eleven shots, while eleven blind shells were being 
red at it from the 15 centimetre gun, the mantlet bein 
raised and lowered between each round. The third she 
struck the roof-plate and threw off about 4 cubic metre of 
earth in rear of the battery, partially blocking the communi- 
cation with the powder magazine. The tire was stopped for a 
few minutes and then proceeded, 

Finally eight chilled shells were fired at the protected gun ; 
of these four struck the front armour-plate, three the side 
plate, one the mantlet. The mantlet employed on this day 
was formed of steel of good quality ; it was hit in the centre, 
and broke in two. 

On the 8th November the broken mantlet was replaced by 
one of wrought iron which had been used before. Ten 
12 centimetre shells were fired at the shield gun; the mantlet 
was not raised, so that the muzzle was unprotected. The ball- 
and-socket joint was slightly damaged, and the gun became 
jammed. By the help of a crab it was got into position for 
firing again. After firing three shots the jamming was to 
some extent removed. The shooting had, however, become 
wild, and the subsequent experiments were confined to firing 
at the shield with the mantlet raised. Of six 15 centimetre 
shells one struck the side armour plate, one the front plate, 
and one the mantlet, producing no effect calculated to prevent 

the working of the gun. The 

other three shells, striking the 
mantlet very nearly at the 
same spot, a corner was broken 
off and fell into the well into 
which the mantlet is lowered. 

On removing this piece the 

mantlet worked as well as ever. 

The mantlet beinglowered, five 

15 centimetre chilled shells 

were fired at the unprotected 

muzzle; two of these shells 
struck the spherical end and 
broke it off from the rest of 
the gun, the latter and the car- 
riage falling back. The gun 
In the above experiments sixty- 


itself was much damaged. ) 
"one projectiles were fired from the shield gun, and the results 


went to show that a non-recoil gun is quite possible. And, 
moreover, it appeared that the gun did not alter its position 
and could be fired over and over again without being laid. 

Against the shield gun 53 projectiles were fired, and all, 
except those which eventually broke the gun, produced no 
real effect. On the 28th June, 1878, the experiments were 
resumed, the 15 centimetre gun being replaced by one of 15°5 

i mmes—71 cwt.— 
and firing 39°5 kilogrammes—87°08 1b.—shells with a charge of 
6°5 kilogrammes—14‘3 lb.—Groups of ten rounds each were 
fired at targets in order to ascertain the accuracy of the gun. 
To test speed of firing 45 shots were fired right and left alter- 
nately at targets 40 metres—43°7 yards—apart at 560 metres 
—612°4 yards—range. The firing took 18} minutes, or about 
25 seconds per shot, about one quarter of the time required for 
a similar gun on a siege carriage. y 

The experiments were concluded by — a cross-shaped 
figure on a target at 564 metres range. The gun showed 
‘“extraordinary” accuracy. In all, 120 projectiles were fired 
from this 15°5 centimetre gun, and no bad effect of any kind 
was observed. 

There can be little doubt that we shall hear more of the 
protected gun. ‘The experiments above quoted prove that 
the recoil of a gun of this weight can be checked altogether, 
and that after 120 rounds no damage occurred, while the 
accuracy of shooting was greatly increased. The German 
writer from whom the above statements are taken estimates 
the efficiency of the gun as equal to that of six similar guns 
mounted in the usual way. A gun which it is nearly impossible 
to silence, and which, when once laid, can be fired again and 


| again without further aiming, would bea valuable weapon 


for land defence. On the other hand, the lateral range is 
very small, and the principle may prove inapplicable to the 
far heavier guns required for coast defence. In any case, 
however, the mantlet should prove valuable. 








Kine’s CoLLeGeE ENGINEERING Socrery.—-At an ordinary meet- 
ing held on Friday, October 24th, the president in the chair, Mr. 


| F, W. Kershaw read a paper on ‘‘ Continuous Brakes.” After a 


few introductory remarks he proceeded to describe what is a 
continuous brake—the conditions which it should fulfil as required 


| by the Board of Trade ; giving at the same time the name of the 
| different forms of brake in use, and noting in what particular 


each brake differed from the required conditions. He then went 
on to show the disadvantages incurred by different companies 
who interchange traffic using different forms of brake power, 


and advocated the universal adoption of one brake. The author 


| then gave a short list of stops made with different brakes to show 
| which is the most efficient form. Then he proceeded to describe 


the principle of the various brakes and their method of working, 
illustrating the Westinghouse, automatic, and Sanders’ automatic 
by diagrams, and concluded by remarking on the action of the 
London and North-Western Railway with regard to their brake 

wer. A discussion took place after the reading of the paper, 
in which several members joined. At the end of the meeting a 
hearty vote of thanks was passed to the author. 


LiverrooL ENGINEERING Socrety.—The usual fortnightly 
meeting of this society was held at the Royal Institutiou, Col- 
uitt-street, on Wednesday evening last, the 5th inst., Mr. M. E. 
eatman, M.A., president, in the chair, when a paper, entitled 
** Notes on Sewers and ates was read by Mr. E. H. Allies, 
Member of the Association of Municipal and Sanitary Engineers 


| and Surveyors. The author divided his subject into four parts : 


(1) Drainage works both ancient and modern; (2) the sewer in 
its relation to public health; (3) the form, construction, and 
ventilation of sewers; and (4) the disposal of sewage. After 

lancing at the construction of sewers by the Romans and others 
Sonn to our own times, the author went on to show how great 
an effect the sewer had on public health, and how important it is 
that work of this description should be properly designed, carried 
out, and kept in repair. He treated at considerable length of the 
ventilation of sewers, and the various methods proposed from 
time to time for — this object, advocating the system of 
open grid ventilators at frequent intervals, and condemning the 
use of charcoal in lever ventilators. In conclusion he treated of 
the disposal of sewage, and showed how the difficulty of dealing 
with this part of the question has increased of late years. The 
author does not believe in any of the chemical treatments of 
sewage being made to pay at present, in proof of which he stated 
that at least nineteen-twentieths of the sewage of Great Britain 
is still thrown away. He advocated agricultural irrigation as the 
least expensive mode of disposing of town sewage when there is 
no direct outlet to the sea, and gave the area required for this 


purpose per head of population. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and Yy both to th lves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Months 


4021. Lusericants, F. P. Warren, Southsea. 

4022. DrawBencues, &c., A. Stewart, J. Stewart, and J. Wotherspoon, 
Coatbridge. 

4925. MoTHER-OF-PEARL, &c., Burrons, L. D. Bezancon-Desmarest and 
A. A. Chevallier, Paris, France. 5 

4026. Tram-cars, H. Hughes, Loughborough, and J. H. H. Duncan, 
Co; -buildings, London. j 

4027. Screw-stock, W. H. Beck, Cannon-street, London.—A communica- 
tion from C. A. Furon, Paris. 

4028. SHARPENING, &c., the Terra of Carps Usep in Carptne, &c., 
Enotnes, H. A. Bonneville, Piccadilly, London. —A communication from 
F. Lemée, Rouen, France. 

a ened and CicarReTTe Hoipers, A. M. Job, Cannon-street, 

mdon. 

4031. Rorary Enorngs, B. J. B. Mills, Southampton-buildings, London. 
—A communication from W. N. de Groat, sen., and A. L. Maxwell, 
Knoxville, Tennessee, U.S. 

4032. SewinG MacuHINE TaBves, &c., A. M. Clark, Chancery-lane, London. 
—A communication from J. P. Suriray, Paris, France. 

4033. Four Dressinc, &c, Macuine, T. Ashley, 8S. Ashley, and T. 
Ashley, jun., Louth. 

4034. Drum Guarps, J. Lampitt and H. Bloxam, Banbury. 

4035. BLowine, &c., Air, Gas, and Fiuips, H. Wilson, Stockton-on-Tees, 
Durham. 

4036. Oreratinc the Dust Sreves, &c., of VentiLateD MILLsToNEs, 
W. R Lake, Southampton-buildings. London. —A communication from 
W. Seck, Bockenheim, near Frankfort-on-the-Maine, Germany. 

4037. WaTERCLOSET Apparatus, W. R. Lake, South ton-b ig8, 
a communication from A. Edwards, Philadelphia, Pennsyl- 
vania, U.S. 

4038. Propucine Vixecar, C. Kesseler, Mohren-strasse, Berlin.—A com- 
munication from V. Michaelis, Rollingergrund, Luxemburg.—6th 
October, 1879. 

4040. Governors, R. Waddell, and D. Taylor, Liverpool. 

4042. Furnaces or Firepvaces, J. T. rPst ete Glasgow. 

4044. CuEeckinc, &c., Fares or Moneys Recizvep, A. J. Aspinal 
Liverpool, Lancaster. 

4046. Locks, G. W. Appleton, Brecknock-road, London. 

4048. VessEL for HoLpING Mustarp, J. Koch and J. M. Charvet, Warner 
street, Clerkenwell. 

4050. MeasurRinG Liquips, &c., W. H. Howarth, Cleckheaton, Yorkshire 

4052. BLeacuineG, J. Scharr, Bradford, Yorkshire. 

4054. Stoves, W. H. Byram, Oakworth, near Keighley. 

4056. TanninG Hipes or Skins, W. R. Lake, South ton-b igs, 
London.—A communication from 8. Ullmer, Lyons, France.—7th 
October, 1879. 

4060. Cootine and CLEANING CorreE, &c., F. G. Fleury and E. D, Barker 
Bedford-row, London. 

4062. Carrs and Fastentnes for Ratts, J. Turner, Brighouse, Yorkshire. 

4064. InrRopucING, &c., the Feep-watreR of Steam Boi.ers, J. McNeil, 
Greenwich. 

4066. Gas Burners, A. A. Coch q 

4068. Looms, A. Haley and R. Gill, Bradford. 

4070. SHorinc Horses, J. W. Learmonth, Polmont.—A communication 
from J. Keeping, Hamilton, Victoria. 

4074. Steam GENERATORS, A. M. Clark, Chancery-lane, London.—A com- 
munication from C. Ward, Charleston, U.S. 

4076. Bixpine Cut Crops into SHeaves, W. McIntyre Cranston, Worship- 
street, Finsbury, London.—A communication from W. A. Wood, 
Hoosic Falls, New York, U.S.—8th October, 1879. 

4078. Puriryinc SULPHATE of ALUMINA, &., W. Chadwick, T. Chadwick, 
and J. Chadwick, Manchester, and J. W. Kynaston, Liverpool. 

4080. AsHes Lirrers for Steamsuips, R. B. Lindsay, Glasgow. 

4084. Gas Meters, A. G. Henderson, Edinburgh. 

4088. SOLDERING lrons, J. Hamilton, Halifax. 

4090. Furnaces, W. Garner, Salford. 

4092. VeLocipepes, &c.,T. H. S. Hawker, Dalston, London, T. Puntis, 
+ = Park, Essex, and C. J. Boyce, Wandsworth, Surrey.—9th October, 

879. 

4094. Door Sprine, E. Bull, Halifax. 

4096. CuurNs, E. B. Neel, Watling-street, London.—A communication 
from E Rhodes, Illinois, U.S. 

4098. Cases for Cicars, &c., C. J. Klapka, Red Lion-street, London. 

4100. Fiat Wire Rope, J. T. Wright, Universe Works, Puplar, London. 

4102. Securinc WHEELS, G. H. Dixon, Sheffield. 

4104. CONCENTRATING AciIDs, H. E. Newton, Chancery-lane, London.—A 
communication from A. Nobel, Paris. 

ie — J. P. Bawlings, and E. J. Barnes, Whitechapel-road, 

mdon. 

4108. Knitrinc Macutyss, W. R. Lake, S 
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Pp ildings, London. 

—A communication from J. A. Tholozan and Co., Nimes, nce. 

4110. Trn-pLaTE Bar or Stabs, Sir H. Bessemer, Denmark-hill, London, 
and A. G. Bessemer, Oakfield, South Dulwich.—10th October, 1879. 

4112. Bonprn Net or Twist Lace, G. L. Bates, New Basford. 

= Door and other Hinces, J. T. B. Bennett, Angelsea-street, Lozells, 
Aston. 

4116. Frurer Presses, J. J. Musto, Clinton-road, Mile End, London, and 
A. W. Johnson, Great Winchester-street, London. 

. SEAMED TIN VeEssELs, 7. G. F. Dolbey, Dulwich, Surrey. 

2. ALKALIES, R. Lancaster, Kirkdale. 

. Kins, J. Foster and C. J. Foster, Normanton. 

3. Weavine Fancy Fasrics, J. Hamilton, Strathaven. 

. Reerine Sats, H. C. Field, Birmingham.—A communication -from 

. Flowers, Halifax, U.S.—11th October, 1879. 

2. PERMANENT Way, J. Livesey, Victoria-chambers, West: 

. OBTarNinec Extracts, T. G. F. Dolby, Dulwich, Surrey. 

. Nats, W. R. Lake, 3 pton-buildings, Londeon.—A communi- 

cation from D. Armstrong, Chicago, Illinois, U.S. 

4140. ELastic WHEEL Tires, J. L. Hancock, Goswell-road, London, and 
N. Salamon, Holborn Viaduct, London.—13th October, 1879. 

ar - ert for Stuns, J. V. Casteel, Ghent, Belgium.—Ist August, 

879. 

3403. SecuRING Winpows, F. L. Leech, Westbourne-grove, Cheetham-hill, 
near Manchester, and E. Holland, Halliwell-lane, Cheetham-hill.—23rd 
August, 1879. 

8708. Botrtes and Sroppers, W. B. Fitch, Little Britain, London.—16th 
September, 1879. 

3747. Gas Recovarors, J. B. Cox, Strand, Torquay, Devonshire.—18th 
September, 1879. 

3852. AtracHine Tickets, &c., to Sewing TuHreap Spoots, &c., W. 
Ralston, C. F. H. Bolle, and W. W. Schofield, Manchester.—24th 
September, 1879. 

3916. Spinntne and Dovs.ixe, J. Bastow and W. Woodhead, Halifax.— 
29th September, 1879. 

4039. Gas Apparatus, 8S. Chandler, sen., 8. Chandler, jun., and J. 
Chandler, Newington Causeway, Surrey. 

4041. Grinpine Grass, W. W. Pilkington, St. Helens, Lancaster. 

4043. DistnrecRaTING, &c., CRUSHED or BruisED Grain, W. Anfield, 
Great Driffield. 

4045. Inpicators, H. J. Haddau, Strand, Westminster.—A communica- 
tion from G. H. Crosby, Massachusetts, 5 

4049. INCREASING, &c., DRAUGHT in CHimNEys, T. Janeway, Kennington 
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Surrey. 

4051. CARRIAGE AXLEs, G. Wearing, West Bromwich. 

4053. Puriryino lron, F. T. Read, King’s Bench-walk, Temple. 

4055. ConTROLLING the Pressure of Gas, W. R. Lake, Southampton- 
buildings, London.—A communication from M. G. Wilder, Brooklyn, 
New York, U.S.--7th October, 1879. 

4059. PREsERVING STEEL, &c., W. C. Woodhams, Long-acre, London. 

4061. WaTEeR Gavuces, T. Hughes, Ingrave-street, Battersea, Surrey. 

4063. Harrine of CuTLery, H. Bramhall and E. Blaydes, Advance Works, 
New Thomas-street, Sheffield. 

4065. Gas Tap, J. W. Gray, Holborn. 

4067. Sprines for WasHnG, &c., Macuines, H. L. Wilson and J. Clegg, 
Clayton-le-Moors. . 

4069. SHRAPNEL SHELL for RirLep OrpNaANcE, Sir W. G. Armstrong, 
Elswick Works, Newcastle-on-Tyne. 

4073. Bepsreaps, G. W. von Nawrocki, Leipziger-strasse, Berlin, Germany. 
—A communication from J. C. Richter, Grimma, Saxony. 

4075. a G. Green and C. Savage, Islington, London.—8th 


4077. Pumps, F. N. Mackay, —— 

79. ORNAMENTAL PILE Fasrics, J. 8. Templeton, Glasgow. 
4081. Sprnnine, &c., Corron, H. Ashworth and T, Ashworth, Walsden. 
4083. HorsesHors, W. W. Box, Crayford. 
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4085. Stoneware for Coverrno Wats, C, Wilcox, High-street, Fulbam, 
mdon. 
4087. Atuminium, &c., J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from H. M. A. Berthaut, Paris. 
4089. Propucine Parrerns on CLorus, &c., B. Jowett, Queen’s-street, 








Leeds. 

4091. Preventine the Revo.ution or Movement of SprnpLe Frames, &c., 
H. Bezer, St. John-street, Smithfield, London. —9th October, 1879. 

4093. Iron, J. H. Kidd, Wrexham, and J. Green, Brymbo, Denbighshire. 

4095. Consrructine Giosss, &c., of Liguip AERATING Macurings, H. M. 
Thomas, Albion-road, Steuke Newington, London. 

4097. Reck Drits, J. Imray, Southampton-buildings, London.—A com- 
munication from C. W. Burton, Paris. 

4099. Pepper Boxss, &c., J. Shilvock and J. Hipwood, Aston. 

4101. Gas Encryes, C. Emmet and J. J. Cousins, Leeds. 

4103. Sanrrary Recepracvss, A. Parkinson and D. Sweaney, Manchest 
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2819. Cocks and Taps, E, T. Lambert, Short-street, New-cut, Lambeth. 
2820. SumMine Macnine, W. Marcet, M.D., Stratton-strect, Piccadilly, 
London, ~10t July, 1879. 

2828. SuLpHo-acips of Rosantiine, C. D. 
Chancery-lane, London.—A i 
July, 1879. 

2848. Fire-arms, J. McNaughton, Edinburgh, N.B. 

2851. Vices, &e., C. Neil, Sheffield.—12th July, 1879. 

2896. Rartway Covuriincs, N. Chandler, Cannock Chase Foundry, 
Headnesford.—l6th July, 1879. 

7 See Boxes, E. A. Ball, Fenchurch-street, London.—17th July, 
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Abel, Southampton-buildings, 
tion from E. Jacot —llth 





. Kyrrrine Macutines, H. J. Haddan, Strand, Westminster.—A com- 

munication from the Home Knitter Company. 
2959. Cas &c., F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 
1 from J. Boehm. —21st July, 1879. 





41-7. Pier Jort, G. H. Ellis, Walbrook, London. 

4109. ConTROLLING the Orenine and CLosine of the LxLet and OuTLET 
Cocks of Barus, &c., H. Masters, Corn-street, Bristol. 

4l1l. Divine and Swoimine Apparatus, A. Graf, Islington, and J. 
Patschke, City-road, London. —10th Getober, 1879. 

4113. Disinrectine and Purtryinc WearinG APPAREL, &c., W. Lyon, St. 
Mary-le-Strand House, Old Kent-road, London. 

4115. Manuracturine Gas from Crupe Perroteum, &c., l. Kendrick, 
Camberwell-road, London. 

4117. Urivisixe the Gases of Bast Furnaces, J. Alexander and A. K. 
McCosh, Lanarkshire, N.B. 

4121. Ticiine Apparatos, P. 8. Justice, Southampton-buildings, Lon¢ on. 
—A communication from C. E. Sackett, Matilda Furnaces, Pennsyl- 
vania, U.S. 

4123. Brack CoLourine Matter, G. E. Vaughan, Chancery-lane, London. 
—A communication from A. d’Andiran and G. Wegelin, Mulhouse, 
Alsace, Germany. 

4125. CoLLars and Currs, J Carter, Belfast. 

4127. Propvucine Licut and Heat, Q. L. Brin, Shepherd's Bush, London 
~ A communication from A. Brin and A. Valiere, Paris.—llth October, 

879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

4294. CewrrirvcaL Macuyes, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from E. Everett, Quimby, U.S.—22nd Octodver, 
1879. 

4299. CoLovRING Fisrovs Mareriats, W. R. Lake, Southampton-build- 
ings, London.—A communication from H. W. Vaughan, Providence, 
Rhode Island, U.S.—22nd October, 1879. . 

4318. Datino, &c., Stamps, G. E. Emerson, San Francisco, U.S.—23rd 
October, 1879. 

4375. Hemmann Compinc Macurngs, A. M. Clark, Chancery-lane, London. 
—A communication from A. D. R Dujardin, Lille, France.—27th Octo- 
ber, 1879. 

4385. Mrppiines and Fiour, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from T. Wallace, Joliet, Illinois, U.S.—28th 
October, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

4176. Forminec, &c., Ice Sunraces, J. Gamgee, Chelsea, London.—28th 
October, 1876. 

4179. StLK-winprisc Macuiyery, J. E. Vanner, Coleman-street, London. 
—28th October, 1876. 

4201. Constructine and GLazine Roors, H. Barham, Hastings, Sussex.— 
30th October, 1876. 

4220. Permanent Way of Rattways, J. P. Smith, Glasgow.—lst November, 
1876. 

4428. LyexpLosive Steam Generator, J. F. Belleville, Paris.—16th Noven- 
ber, 1876. 

4197. Ciasps for ALBuMs, &c., J. Miiller, Berlin.—30th October, 1876. 

4209. Carnpinc Enorixes, W. Barker anc T. Barker, Manchester.—31st 
October 1876. 

4250. Tricycies, W. B. Blood, Dubiin.—3rd November, 1876. 

4279. Workine Hipes and Learner, H. J. Haddan, Strand, London.—6¢h 
November, 1876. 

4240. VentILatinc WaTERPROOF GARMENTS, S. L. Worth and J. H. Pontl- 
fex, Oxford-street, London.—2ad November, 1876. 

3169. Wer TREATMENT of SizicaTe Ores of Copper, 8. Pitt, Sutton.—1l0th 
August, 1876. 

4216. Carniaces, G. H. Morgan, Long Acre, London.—3lst Octoler, 1876. 

4217. Ornnamentine Articcesof Guass, &c., P. K. de F. d’Humy, Oxford- 

@strect, London.—3lst October, 1876. 

4225. Hot-am Batu, T. Galbraith, Crawford-square, Londonderry.—1st 
November, 1876. 

4271. Srram Borters, W. L. Wise, Chandos-chambers, London.-—4th 
November, 1876. 

4357. Wire Fences, W. D. Hunt, Scott, Cortland, New York, U.S.—10th 
November, 1876. 

4252. Comninc Woot, C. Bradley and J. Campbell, Bradford.—3rd Novem- 
ber, 1876. 

4258. Ostarninc Ricut ANGLEs, H. 8. 8. Watkin, Woolwich.—3rd Novem- 
ber, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 

3626. Currinc Harp Susstances, A. V. Newton, Chancery-lane, London. 
—2nd December, 1872. 

$284. Steam Borters and Fcrnacgs, J. F. Belleville, St. Denis, France.— 
Sth November, 1872. 

2884. Metat Larus, J. Hodgkinson and D. Clarke, Birmingham.—lst 
October, 1872. 

3225. Preventinc DowNwaRp Dravcut in Cumneys, R. Brown, Ryde, 
Isle of Wight.—31st October, 1872. 

3169. Wer Treatment of Siricate Ores of Correr, 8. Pitt, Sutton, 
Surrey.—1l0th August, 1872. 

3268. Removine Oxssteuctions from Gas Pires, G. Goldsmith and J. 
Dilkes, Leicester.—4th November, 1872. 

3248. CyLivpeR Partiysc Macuives, B. W. Davis, Kennington-lane, 
aud J. Pardoe, Whitefriars, London.—2nd November, 1872. 


Notices of Intention to Proceed with Patents. 
1913. Starve, &c., Venicies, H. P. Holt, Park-row, Leeds.—13th May, 
1879 


iv. 

2537. Gas, W. Young, Clippens. 

= Recisterinec Fares, V. I. Feeny, Paulet-road, Camberwell.—25th 
une, 1879. . 

2563. Puorocraruic Imaces, H. J. Haddan, Strand, Westminster.—A 
communication from D N. Carvalho and E. Marx. 

2568. Steam Encives, L. A. Groth, Bective-road, Surrey.—A communica- 
tion from C. 8. Tegnander. 

2571. Brick-cuttine TaBxes, J. Davis, Laurence-hill, near Bristol 

2580. Cooxinc Ovens, J. M. Timmis, Birmingham, Warwick.—26th June, 
1879. 

2587. Buttons, A. Lambermont, Cureghem. 

2601. Preservine the Sinews of Horses, G. W. von Nawrocki, Leipziger- 
— Berlin.—A communication from H. Lehmann and A. Borendt. 
—2ith June, 1879. 

2631. Dryosc Tea-Lear, &c., J. Norman, Glasgow. 

2633. VertTicaL Poncninec Macuines, A. H. Bateman, East Greenwich, 
and J. Snowden, Frankiin-road, New Brompton. 

2635. WeicHinc Macuines, R. Simon, Wilford-road Works, Nottingham. 
—A communication from E. Reisert. 

2640. EXTINGUISHING Fire, H. 8. Parmelee, New Haven, Connectizut, 


2642. Preservinc Lire at Sea, M. E. Bowra, Upper Norwood, Surrey. 

2645. VoLaTitisinc CrEsYLic Acip, J. H. Valentine, Providence, Khode 
Island, U.8.—30th June, 1879. - 

2650. Reapine, &c., Macuines, W. McIntyre Cranston, Worship-street, 
Finsbury, London.—A communication from W. A. Wood. 

2653. Or Lamps, A. M. Silber, Wood-street, London. 

mene and Purirvine, J. A. Stephan, Madeley, Salop.—lst July 
1879. 

2678. CLeansinc the Mesues of Boitinc-screens, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from W. W. Huntley, 
A. P. Holcomb, and A. Heine. 

2684. Scarrotpinc, W. R. Lake, Southampton-buildings, London.—A 
communication from Dr. G. Marzari. 

2685. Gas, 8S. Holman, Queen Victoria-street, London. 

2687. Dryinc Sunstances, J. F. Hoyue, Kingstown. 

2688. Suirts, B. J. B. Mills, Southampton-buildings, London.—A com- 
munication from C. Répécaud and Co.—2nd July, 1879. 

2692. Sream Enornes, E. W. Anderson, Washington.—A communication 
from W. H. Garlock and R. Cooke. 

2693. Pumps, E. W. Anderson, Washington.—A communication from 
W. H. Garlock and R. Cooke. 

2707. Warr Beams, H. E. Newton, Chancery-lane, London.—A communi- 
cation from P. I. Billaudel. 

2710. Puriryryc Coat-cas, 8, Hallsworth, Armley, near Leeds, and 
R. Bailes, Woodhouse Carr, near Leeds.—3rd July, 1879. 

2719. LuBricatixe, &c., T. H. Thompson, Oldham, Lancashire.—4th July, 
1879. 

2735. CONFECTIONERY, J. Greenwood, Bacup, Lancaster. 

2737. ORNAMENTAL TILEs, &c., G. A. Marsden, Col 2. 

2749. Printine Faprics, J. N. Wilson, Flixton.—ith July, 1879. 

2806. ANENT Way,8. Nicholls, Parliament-street, Westminster.— 

9th July, 1879. 





3017. Keytess Watcues, A M. Clark, Chancery-lane, London.—A com- 
munication from P. Gontard.—24th July, 1879. 

3094. Loops for Hanaine Coats, &c., C. Kesseler, Mohren-strasse, Berlin. 
—A communication fron E. Echtler.—30th July, 1879. 

3150. BarBep Fence Wire, A. M. Clark, Chancery-lane, London.—A com- 
munication from A. Cary. 

3151. Sarery Wixpow CLeanrne Cuatrs, A. M. Clark, Chancery-lane, 
London.--A communication from A. Dormitzer.—5th August, 1879. 

3156. Rotter Bearrnos, G. Singer, Coventry.—@th August, 1879. 

$233. Gas Enotes, R. Simon, Nottingham.—12th August, 1879. 

3265. Artists’ Pencits, G W. von Nawrocki, Leipziger-strasse, Berlin.— 
A communication from J. Faver.—13th August, 1879. 

3441. Lawn-mowrnG Macurnes, W. P. Thompson, High Holborn, London 
—A communication from P. Mast and 8. W. Martin.—26th August, 
1879. 

3462. Tramways, J. H. Johnson, Lincoln’s-inn-fields, London. —- A commu- 
nication from Count Dellamarre. 

$463. Jotntnc, &c., TRamway Rats, J. H. Johnson, Lincoln’s-inn-fields, 
ae — A communication from Count Delamarre.—28ih August, 

879. 

3493. CLearine of Tramways, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don. —A communication from C. Marsillon.—30th August, 1879. 

3511. TrReEatinc Piants, C. D. Abel, Southampton-buildings, Chancery- 
—. maaan -A communication from A. :. Neumann.—2ad Septem- 

r, 1879. 

3580. Ovens, H. A. Bonneville, Piccadilly, London.—A communication 
from C. Lesobre.—6th September, 1879. 

3656. Urinistnc Excrementitious Matrers, &c., J. Wadsworth, Man- 
chester.—12th September, 1879. 

3670. Roturc and Poutsuine Leatuer, C. Huxham, Exeter.—13th Sep- 
tember, 1879. 

3747. Gas Reovtators, J. B. Cox, Strand, Torquay, Devonshire.—18th 
September, 1879. 

3761. Composition for Coatinc Sutrs’ Borroms, J. T. Rowe, Plymouth.— 
19th September, 1879. 

3788. Brakes and Brake Gear, J. A. F. Aspinall, Inchicore, Dublin.— 
20th September, 1879. 

3824. Booxs, &e., for Hotpinc Paints, &c., E. 8. Glover, Portland, 
U.S.—23rd September, 1879. 

3862. EsamMeLurne Cast Iron Ho.tiow-ware, &c., J. Woodhead and A. 
Orme, Wolverhampton. —25th Septeiaber, 1879. 

3893. SPLIT-sECOND Time RecisTe P. 8. Justice, South ton-build- 


handle, The tongue of the buckles works freely on the shanks 
screws, and the buckles, which are free to turn thereon as on an pe -~ 
revented from becoming detached from the handle by the projectin 
eads of the screws. g 
983. SMELTING OREs AND RECOVERING SULPHUR THEREFROM, W, Henderson, 
—Dated 12th March, 1879. 6d ‘ 

This relates to improvements on patents Nos, 5°0 and 1181 of the year 
1878, and consists in ae be! a furnace of the form of an ordinary 
blast furnace, the whole of the upger part, including the stack and the 
upper part of the boshes, being supported on strong pillars, whilst the 
hearth, crucible, and the other part of the boshes are removable, tho 
latter parts being formed of an outer casing of boiler plate, bearing a cast 
iron core, the whole being lined with solid carbon. The blast employed 
consists of steam mixed with air, the former being employed on ‘the 
principle of an injector to be the motive power for introducing the air, 
There is a set of tuyeres arranged on the slant so as to blow downwards 
into the molten fluid to within 1ft. of the hearth, and about 2ft. above 
them is a second set to be used when more heat is wanted, or more sul- 
phurous acid. The gases are drawn off some feet below the charging 

lace and down a flue to the cond 8s, which termi rapidly in a 
arge brick chamber, from whence the gases pass up and down through 
long narrow chambers, the floor of which is lined with firebrick formed 
in ridges, so that as the flowers of sulphur melt they run into the furrows 
which have tap holes to draw it off. At the end of the condenser is a 
tower filled with glazed bricks, through which the gases pass into the 
chimney, a stream of water passing over the bricks and carrying off the 
last traces of sulphur. 
984. Manuracture OF ENAMELLED Cast Iron Ware, EZ. C. Quinby and 
E. Baldwin.— Dated 12th March, 1879. 4d. 

The enamel is composed of equal parts of refined borax and silica, 
which are fused and run into oad water, the glass thus produced being 
then ground with about 10 lb. of white clay to every 100 Ib. of glass, 
This mixture is passed through a sieve and allowed to settle for about 
ten or twelve hours, when the surplus water is removed from the top. A 
smell quantity of calcined and ground magnesia is then added to obtain 
the required consistency, and the enamel is then ready to be applied to 
the surface to be coated, when it is allowed to dry. 


985. VentiLarons anp Cuimney Tops, H. W. Heale.—Dated 13th March, 
1879. 





a . 

As applied to chimneys the apparatus consists of a cylinder fixed to 
the top of the chimney, the upper part being enlarged so as to assume a 
spherical formation cut away at the top, leaving an outlet equal in size to 
that of the lower tube, This outlet is surmounted by an inverted conical 
ring, the larger diameter of which forms an annular s immediately 
around the upper edge of the et enlargement of the lower tube, 
The wind blowing against the spherical sides of the tube, and the inclined 
surfaces of the conical ring, will be thrown off in a direction which pro- 
duces a partial vacuum in the chimney, thus effecting a constant upward 
current therefrom. 

986. Air Motor Enorne, J. Jmray.—Dated 13th March, 1879.—(A commu- 
nication.) ~(Not proceeded with.) 2d. 

The engine consists of a hollow wheel with a rim in which are six 
circular equidistant openings, each forming a cylinder fitted with a 
piston and rod. The piston rod in each case enters a hole in a hollow 
segment of the boss in which a vacuum is maintained. As the wheel 
revolves each piston is caused to make a short stroke in one direction by 
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ings, London.—A communication from W. B. Fowle.—27th September, 
1879. 

$935. Borries and Srorrers, H. Barrett, Hampton, Middlesex.—30th 
September, 1879. 

3940. Cuurns, W. Waide. Leeds. 

3945. Tiprinc Wacows. F. Kuntze, Leipzig.—A communication from J. 
von Witzleben.—lst October, 1879. 

3983. Fastentnes for Skates, G. F. Charnock, Leighton-lane, Charnock, 
and G. Addy, Belle Vue-road, Leeds.—3rd October, 1879. 

3999. CLEANING ARABLE Lanp, &c., E. Green, Earl-street, Coventry, 
Warwick.—4th October, 1879. 

4021. Lupricants, ¥F. P. Warren, Southsea.—6th October, 1879. 

4052. Bieacuina, &c., J. Scharr, Bradford.—7th October, 1879. 

4063. Hartine of Curtery, H. Bramhall and E. Blaydes, New Thomas- 
strect, Sheffield.—8th October, 1879. 

4079. ORNAMENTAL Pive Fasrics, J. 8. Templeton, Glasgow. 

4083. HorsesHors, &c., W. W. Box, Crayford, Kent. 

4092. VeLocipepes, &c., T. H. 8. Hawker, Dalston, T. Puntis, Upton 
Park, Essex, and C. J. Boyce, Wandsworth, Surrey.—9th October, 1879. 
4101. Gas Exoixes, C. Emmet and J. J. Cousins, Leeds.—10th October, 

1879. 
4117. Uriistyc Gases of Biast Furnaces, J. Alexander and A. K. 
cCosh, Lanark, N.B.—11th October, 1879. 
4142. Feep Water Heaters, L. Vericas, Chancery-lane, London.—A com- 
munication from J. A. Bsewer.—1l4th October, 1879. 

4294. Cenrrirucat Macutnes, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from E. E. Quimby. : 
4299. CoLourinc Frsrous Mareriats, W. R. Lake, Southampton-build- 
ngs, London.--A communication from H. W. Vaughan.—22nd October, 

1879. 

4318. Datine, &c., Stamps, G. E. Emerson, San Francisco, U.S. 
October, 1879. 

4375. Hermann Compinc Macurne, A. M. Clark, Chancery-lane, London. 
—A communication from A. D. R. Dujardin.—27th October, 1879. 


All persons having an interest in opposing any one uf such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


791. Lockinc on Recuiatine THe Surpty axp DiscHarce or WATER, 
&e., J. G. Stidder.—Dated 26th February, 1879. 10d. 

The bath apparatus consists of two screw-down valves at the top of 
bath for supplying hot and cold water, and a standing waste pipe for 
discharging the water. When the lever or wheels which actuate the hot 
or cold water valves are turned on it passes a bolt working through a 
socket over the top of the waste pipe by means of a rack and pinion, and 
so fastens down the plug and prevents the discharge, and when the 
water is being run off the hot and cold supply valves are locked, so that 
no water can enter the bath during the discharge. A lavatory basin is 
made to tilt up to discharge its contents. Under this basin is a second 
basin arranged to swing in or out to receive the waste water from the 
lavatory, or can be asa urinal or slop closet. A water waste pre- 
venter is made with a double chamber to supply water, and works by a 
lever outside a cistern, and a horizontal lever on the inside, attached to 
which are two rods on the ends of which weights are fixed, so arranged 
that when one is shut the other is open for water to pass from one 
chamber to the other before passing to the discharge Pe. On the inside 
of the top chamber is a ball valve to regulate the supply from the main. A 
trap is formed to prevent the return of water up the pipes and consists of 
a bend forming a trap with one or more inlets at the top. The water 
passes round the bend and over the lip, and in so doing lifts a flap valve 
made water-tight, and passes away into the main drain. After all the 
water away the flap falls upon its seat and so forms a water-tight 
joint for stopping the return of water passing back up the pipes. 

982. HanpDLes ror Rue Straps, S. Spooner.—Dated 12th March, 1879. 6d. 

The buckles are formed separate from the handle, and are secured 
thereto by screws whose shanks pass freely through holes in the sides of 
the buckles, the screws taking into screwed holes in the ends of the 





pheric pressure and in the other by a suitable spring. 


987. Macuinery For SEPARATING AND Puriryinc Mipp.inos, &c., L. 
lee 13th March, 1879.—(A communication.) —( Not proceeded 
with.) 2d. 

The middlings are led from a hopper fitted with a feed roller to a sieve, 
from whence they fall sorted through the — of the purifier on to a 
circular disc revolving at a high speed. ‘his throws the middlings 
according to their specific gravity into two cylindrical compartments 
below, centrifugal force operating against a current of air. 

988. Urizisation or THE Fat or Sewace ror Motive Power, M. Birk- 
head.—Dated 13th March, 1879.—( Not proceeded with.) 2d. 

A motor is placed in the sewage conduit, and the power is conveyed 
thence by a t passing out of the sewer through a stuffing box. 


989. Apparatus Usep In THE Manuractore or Gas, J. Cort. —Dated 13th 
March, 1879. 6d. 

This relates to improvements in retort lids and mouthpieces, and con- 
sists in forming the mouthpiece round its front edge, and part of its 
periphery being turned true. A lug is formed on each side of the mouth- 
piece, and to one of them is hinged a cross bar, the opposite end of which 
falls into acatch. The lid is hollow and overlaps the edge of the mouth- 
piece, the posterior edge of the lid being turned true, and a part of its 
interior circumference turned true and taper. A screw fixed to the 
centre of the lid projects and works through a nut in the centre of the 
cross bar, so that when the latter is secured and the lid revolved the 
tapered surface of the lid is brought to bear on the turned edge of the 
mouthpiece. To the socket which receives the ascension pipe is attached 
a toothed piece arranged so that when the lid is opened or closed it 
operates a toothed quadrant and opens or closes a valve placed between 
the junction of the top of the ascension pipe and the bottom of the H 
pipe. 

990. Bows, Arrows, TaRGeTs, aND TARGET Stanps 4, M. Clark.—Dated 
13th March, 1879.—(A accep: My proceeded with.) 2d. 

The bow is made in three parts, a central metal part with a socket at 
either end to receive the end pieces, which are of wood. The centre piece 
is pierced with a cross-shaped opening for the passage of the arrows. The 
wings of the arrow consist of hair, cloth, or sheet metal, and are inserted 
in longitudinal saw cuts, and fastened in by pins. The target is made of 
long and fine wood shavings covered with coarse bagging, and is sewn 
through and through in a spiral line with stout twine. The stand is 
made in sections, and consists of a metallic head with a poiut to receive 
the target and a lug on which the central leg is pivotted. 

991. Faure, C. J. Little.—Dated 13th March, 1879.—(Not proceeded with.) 
2d. 


The valves are made with a loose nut on the screw spindle, such nut 
having movement in the line of spindle only, the outside being square and 
fitting into a recess in the forging. 

992. Locks, B. 7. Hughes.— Dated 13th March, 1879.—(A communication.) 
—(Not proceeded with.) 4d. 

This relates to improvements in locks known as tube or cylinder locks, 
that is to say, arotating cylinder within a stationary cylinder, and means 
for engaging the two combined with tumblers operated upon by the key 
to disengage the rotating cylinder from the fixed cylinder, and the 
rotating cylinder in connection with the bolt of the lock, so that the 
rotating cylinder draws the bolt. 

993. FLoatinc Naval ARSENALS, Docks, &c., A. Vogt and A, Figge.— 
Dated 13th March, 1879.—( Not proceeded with.) 2d, 

This consists in combining two or more floating pontoon stages with a 
floating or fixed platform or stage for containing machinery, workshops, 
stores, and such like, the whole rendered capable of being tuwed and 
anchored anywhere, and also of being worked independently of tidal 
influence. 


9094. Sreerinc Apparatus, G. Guthrie.—Dated 13th March, 1879.—(Not 
proceeded with.) 2d. 

The rudder post is brought up to about the height of the centre of the 
steering wheel, and fitted with a horizontal worm wheel. This worm 
wheel is actuated by two worms placed parallel to each other, the worm 
wheel being between. The axle of each is supported in the frame of the 
apparatus, and is capable, to a slight extent, of moving horizontally. 
Each end of the bearings of the shaft butts against elastic cushions, or 
springs, or buffers, so that should the worm wheel receive the shock of a 
heavy sea striking the rudder, the two worm shafts would receive motion 
therefrom and gradually come to rest by the action of the elastic 
cushions, 

995. Lupricators ror Steam Enornes, £. Meanock.—Dated 13th March, 
1879. 4d. 

A vessel containing oil is placed in any suitable position and provided 
with a small force pump, the suction pipe of which is furnished with a 
clack valve at or near the lower end. The plunger of this force pump is 
attached to a small lever above, one end of which is acted upon at each 
stroke of the engine by a tappet attached to the crosshead or other suit- 
able moving part of the engine, so as to press down the plunger at cach 
stroke, and force the oil along the delivery pipe. This pipe is carried to 
the steam cylinder, or other part to be lubricated, when it terminates in 
a nozzle provided with a very small opening, near to which there is also 
a clack valve, 

996. Foo Sicnat Compass, W. Hughes.—Dated 18th March, 1879.—(Com- 
plete.) 6d. 


This volates toa special compass card with figures corresponding to 
definite points of the compass, and which indicate what sounds to make 
with whistle, bell, or horn, by means of an established code of sounds. 
997. Fasreninos ror Neck-t1es, &c., D, Cutler.—Dated 13th March, 1879. 


This consists essentially of a foundation plate secured to the back of the 
tie, and to which plate a second or loop plate is jointed, the loop plate 
being provided with a spring slide or slides, which on being pressed in- 
wards uncover the loop and permit the head of the collar button or stud 
to enter the loop, the slide or slides when pressure is removed from them 
engaging behind the button or stud, and fastening the loop plate to the 
button or stud. 


998. Hose ror Conveyina Water, E. Pavoux.—Dated 13th March, 1879. 
6d 


This relates to the manufacture of hose consisting of an india-rubber 
portion and a fibrous covering, and consists in the combination with the 
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or strips of canvas or other suitable material interposed 
ame of of iate rub rand fibrous portions of the hose. 
999. MALTING, H. Svmon.—Dated 18th March, 1879.—(Partly a communica- 
tion.) 8d. 
the combination of consecutive operations whereby the 
Te ee mob “ steeping and couching tanks and is then sub- 
eted inside revolving germinating drums, to nlated currents of 
Jooted, moist, and filtered air drawn through the drums from the 
oor minating room, into which it is introduced through coke filters. 
1000. Rove Grippina Drivina Puutey, F. Hurd.—Dated 13th March 
1879. 8d. 


9. . 

to improvements on patent No. 571, dated 26th February, 
Peg hs ond ot mf making the rim of the — of a curved U shape, the 
ides being ted by midfeathers at equal distances apart, which 
midfeathers act as for gripping levers and strengthen the sides. 
On the side of the rim are cast owe or projections to receive the spokes 
or arms of the pulley, which vary number ing to the of 

power to be transmitted. 
1001. SecuRine Rounp Iron Suarts IN THE WooDEN ROLLERS OF Wasu- 
ING AND WRINGING Macuines, H. M. Butler, — Dated 13th March, 1879. 








4d. 
onsists in securing round iron shafts in the wooden rollers by 
ms . of a flange of snotale which flange has cast on its inner surface pro- 
jecting midfeathers or paps, or serrated concentric rings, and on its 
outer side a boss with a keyway cut in it when it fits over the round iron 
shaft. This flange is screwed on to the wooden roller, and in the iron 
shaft is fixed a key, which fits into the keyway cut in the boss of the 

flange. 
1002. Cuvck or Suart Courtine, H. M. Butler.—Dated 18th March, 1879. 


6d. 

wo split taper metal bushes are bored to suit the shafts to be coupled 
oven whic! be of the same or of different sizes, and the cannes 
are chased, one with a right-hand and the other with a left-hand thread 
to screw into either end of the outer casing of this cou . The la 
ends of the metal bushes are of square, or other shape, inside 
or outside, in order that they may be tightened with a key; or they may 
be round, with holes drilled in the ends to receive a hook wrench. 


1008. Latues, R. J. Worth.—Dated 13th March, 1879. 6d. 

This consists in the use or employment in the fast headstock of a lathe 
of additional gear for driving main ») from the first motion 
shaft, such additional gear consisting of a pinion and wheel connected by 
an idle wheel. 


1004. Prixtino Macurnery, J. a —Dated 13th March, 1879. 8d. 

This relates specially to introducing any given number of coloured inks 
into a printing machine, and thereby to produce at one operation finished 
works in a variety of colours. In place of the loose diagonal rollers for 
distributing the colour on the — table rollers are employed, mounted 
transversely of the table, and capable of receiving an endway as well as 
axial motion in their bearings, such endway motion being adjustable at 
pleasure. 

1006. Borwers ror Lamps, &c., E. De Meuter, jun.—Dated 14th March, 
1879. 6d. 


A circular wick is contained in the interior of a cylindrical tube, which 
is closed at the bottom. Within this tube is placed another cylindrica 
tube of smaller diameter, the circular wick being held in position 
between the two tubes. A circular chamber is provided, which runs 
vertically through the reservoir for = the oil. The cylindrical 
tubes are placed within the circular chamber of the reservoir, so that the 
lower end of the exterior cylindrical tube will noey reach the bottom of 
the chamber, whilst the upper end of the wick-holder extends above the 
top of the reservoir. An annular air space is ded between the wick- 
holder and the circumference of the circular ber. The lower part of 
the oil reservoir is connected with the wick-holder by one or more small 
tubes, by which the wick is supplied with oil. The wick is raised or 
depressed by means of any suitable contrivance. 


1007. Mitustone Drivers, G. M. Murray.—Dated 14th March, 1879.—(A 
communication.)—(Not proceeded with.) 4d. 

This consists in a ng about the spindle and between the spindle 
and the forks of the jointed driver a ring or collar, which affords a 
bearing for the inner ends or forks of the driver section, and by allowing 
the inner ends to swivel about the same secures an equal and more 
m t bet the sections of the driver, obviates lost motion, and 
yet does not require the forks to touch the spindle. 


1008. Arrarsrus ror CurTinc THe THRrEaDs or TuLLe, Lace, &c., 0. L. 
Deschamps.—Dated 14th March, 1879. b 

This consists in effecting the cutting of the threads of tulle, lace, 
embroidery, and similar aes, be means of a blade simultaneously 
"an with a backward and forw: movement, one vertical, the other 

orizontal, besides an automatic pivotting. 
1009. “ Taxrno-orr” Apparatus FoR Printinc Macuines, J. Esson.— 
Dated 14th March, 1879. 6d. 

A bracket is fixed on each of the main cylinder bearings by screws to 
carry a double set of parallel faced rollers, over which tapes pass ; one of 
the rollers of each set is driven one by a gut band from the main shaft to 
move its set of tapes, the other by a distinct gut band on the first of the 
second set from a whorl on the first roller of the first set. The first- 
named roller works the lower tapes, and is kept continually running 
while the main shaft rotates, as is also the first roller of the second set, 
the two first rollers of each set being free by a slackness given to the 
tapes while the type table moves in one direction, the other rollers and 
the tapes standing still the while. On the t; table moving in the 
reverse direction the a become tightened, and the printed sheet as it 
leaves the cylinder is taken hold of by the taking-off tapes and delivered. 
1010. Manvuracrure oF Sours, R. B. Lecky and W. H. Smyth.—Dated 14th 

March, 1879. le 

Jute or flax is put together in the form of a flat plait or band which is 
wound in a coil, and confined in a carrier capable of moving in guides 
around an opening in the bed-plate of a sewing machine. Two needles 





ced on diametrically opposite sides of carrier, and pass from } 


are 

outside the carrier through the plait or band and to the opening in which 
the hooks to take up the loops from the needles are situated, with their 
centres at the side of the path of the needles, so that they take up the 
thread from the needles after they have passed through the plait or band 
into the opening. As each stitch is ie a feed motion of jal rota- 
tion is given to the carrier for the next stitch. The plait thus sewn is 
placed in a mould, one of whose sides slides therein and is connected 
a a press, which compresses the fibrous material into the shape of a 
sol 


1011. Stoves, &c., 8. C. Davidson.—Dated 14th March, 1879. 6d. 

This consists in having a smoke chamber attached to the back of the 
See of the apparatus, and in having a communication door in the 
divisional plate between it and the fire, which, when open, will allow the 
products of ‘bustion from the fire to pass direct into this smoke 
chamber, and thence direct to the chimney, without having to pass round 
the various flues within the apparatus, and so get exelel, and by thus 
escaping to the chimney comparatively uncooled a stronger draught 
therein may be created when required. 

1018. Sream Steertne Gear, T. EF. Brigham.—Dated 14th March, 1879.— 
(Not proceeded with. 
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1019. Gas Cuecks ror Breecn-Loapine Onpyance, IW. Morgan-Brown. 
—Dated 14th March, 187 —— communication. )}—(Conplete.) 4d. 

The gas check is formed of two substances, preferably metals of 
different physical qualities in hardness, tensile strength, compressibility, 
and extensibility, whereby the check has the most suitable construction 
to form a perfect and close check at its sides with the seat in the 
chamber of the gun, and at the same time have its base portion of a hard 
and unyielding substance that will prevent any binding or sticking of 
the breech firmature in moving to perform its functions. 


1020. ous Carniaces, F, Wirth.—Dated 14th March, 1879.—(A commu- 
i 6d. 


nication. 

The axle-tree of the carriage is of wrought steel, of square section, and 
is turned at the ends to receive the wheels. The ween the wheels 
is curved to a radius equal to the length of the trail from the shoe to the 
axle, and has on either side a rer for fixing the apparatus for 
lateral adjustment. The checks of the gun trail are of wrought iron or 
steel plates, planed in such manner that a projecting rim of rectangular 
section surrounds the central part of the cheek which is thinned by plan- 
ing. The trail cheeks have at the front upper side circular recesses for 
the gun trunnions, closed by straps, and below these they have a rect- 
angular hole through which the axle-tree , and in which it can 
slide to and fro. lower ends of the cheeks are fixed to a shoe with a 
broad spur to secure it to the ground, and the upper ends rest upon the 
axle-tree. The gun is sighted laterally by means of a screw which passes 
through a bush on the gun trail. 

1021. Mawnvuractore or Sprincs, J. Whittle and J. Brown.—Dated 14th 
March, 1879.—{ Not proceeded with.) 2d. 

The plates to form the spring are hardened while they are straight, and 
afterwards tempered, and while in a heated state bent or curved to the 
required form. 

1022. Hanpies ror Umprettas, A. G. Aaron.—Dated 14th March, 1879. 
6d. 


The handle is covered with a cord or braid of silk, wool, or other textile 

material, which is wound round it so as to provide a soft and comfortable 

for the hand. The handle has a flange at top and bottom to pre- 

vent displacement of the cord, the ends of which are secured by passing 
them through holes formed in the handle. 


1023. Maxixo up Biocxs or Woop ror Enoravers, W. J. Ingram.— 
Dated 14th March, 1879.-- (Not proceeded oT id. 
The difterent sections of the block are held together in a clamping 
frame, instead of being secured by screws and nuts. 


1024. Tea anp Corree Pots, FE. and A. E. Bonser.—Dated 14th March, 
187: 


9. 6d. 

A spring barrel is attached to the lid of the tea-pot, and by suitable 
gearing gives motion to an agitator,so that when an infusion is being 
made, the contents of the pot are continuously agitated. The knob of 
the lid serves to wind = spring. The strainer over the opening to 
the spout is fitted to slide in guides so that it can be removed for 
cleaning. 

1025. Manovracrore or Beer, F. Wirth.—Dated 14th March, 1879.—(A 
conimunication.) 4d. 

This relates to the method of keeping the beer at as high a temperature 
as possible in order to mature the same as guickly as possible, and only 
keeping it at freezing point long enough to darge the same with carbonic 
acid and effect the clearing. 

1026. Lamps, W. R. Lake.—Dated 14th March, 1879.—(Not proceeded with.) 
A communication.) 2d. 

The burner body is connected to a | ened tube. A closed glass 
covering of funnel shape is provided with an armature, such covering 
being below the chimney. A perforated tube or chimney holder is con- 
nected to the lengthened tube. Outside the ordinary = tube or 
chimney is a second tube of larger diameter, and fitting into the glass 
covering or funnel-shaped piece so as to prevent the entrance of air from 
the exterior. The air to support combustion enters the between 
the two chimneys and is thereby heated before passing to burner. 
1027. Cuarr Currers, H. Simon.—Dated 15th March, 1879.—(A communi- 

cation.) —(Not proceeded with.) 2d. 

The shaft carrying the cutting blades gives motion by means of change 
wheels to a second shaft which by mitre wheels causes a vertical spindle 
torevolve. On the latter is a right and a left-handed worm, each in gear 
with a wheel fixed respectively to the axes of the two feed rollers. 

1028. Anti-rovtrnac axpD Preservative Compositions FOR SuHIps’ 
Borros, &c., A. C. A. Holzapfel.—Dated 15th March, 1879. 2d. 

The composition consists of :—{1) 5 parts coal tar or black varnish ; (2) 
25 parts methylated spirit ; (3) 10 parts rosin ; (4) 5 parts shellac ; (5) 3 
saan pine oil ; (6) 32 parts colouring matter, umber brown and oxide of 

n; (7) 2 parts chloride or oxide of mercury ; (8) 12 parts sulphide of 
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1040. Wirpow 9 &e , H Brittain.—Dated 15th March, 1879.—{Not 


proceeded with.) \. 

As applied to sliding windows of e heads, the outer frame is of 
sheet metal, and the trough and vertical’web as described in patent 
No. 3648, dated 18th September, 1876, are formed in one piece, which is 
soldered to the hollow bar forming the top of the outer frame. The 
other part is made of a larger trough-piece, with a part on which the 
glazed frame slides. The got frame is hollow and is fitted together by 
angle or elbow pieces and screws, A movable style against which the 
top part of the sliding frame bears is fitted to the fixed frame, and is 
acted on by springs to prevent the window shaking. 

1041. Ittuminatep Sicns on Lamps For Day or Nicut Uss, R. Jack.— 
Dated Vith March, 1879.—(Not proceeded with.) 2d. 

The sides of the lamp are made of sheet metal perforated with letters 
or designs, behind which are placed sheets of coloured glass. A light is 
placed in the interior of the lamp. 

1042. Arparatus ror Cueckinc THE RetuRN or Fares MADE By Con- 
pucTors OF OmnNiBusES, &c., E. A. Beresford.—Dated 17th March, 1879. 


6d. 

Two small ratchet wheels are placed in the same plane in a flat box on 
two axles, one registering the incoming and the other the outgoing pas- 
sengers. These wheels are toothed in opposite directions, so as to be 
acted on by a part of a pendulum extended above the suspending pin, 
the lower end of the pendulum being acted on by two depressive steps or 
boards, upon which every passenger who enters or leaves the vehicle has 
to tread. The wheels have a few more tecth than there can be persons 
carried in the vehicle at one time, and they bear the figures 0, 1, 2,3, 4, 
&c. A hole is cut in the side of the box, behind which one numeral 

pp as the ratchets are revolv 
1043. Apparatus For Corrine AND Spuiittmnc Woop, M. C. Dutfy.— 
Dated 17th March, 1879. 6d. 

On a suitable frame at each end are mounted two vertical guides in 
which travel cross pieces carrying a series of circular disc cutters. The 
cutter blocks also carry a cutting-off blade at right angles to the discs ; 
such blade comes into contact with the wood when the last of the discs 
has cleared the same, £0 as to detach the wood into separate pieces. The 
cutter blocks are connected with a crank, carried by a shaft driven by 
pulley. The wood is kept up to the cutting apparatus by suitable racks, 
pawls, and pressing rollers. 

1044. Evecrric Apparatus For TraIN SIGNALLING ON Rattways, E. 
Pyer.—Dated 17th March, 1879. 10d. 

This relates to improvements on patents No. 3015, dated 29th November, 
1861, No. 1845, dated 2Ist May, 1873, and No. 1013, dated 23rd March, 
1874, and consists in forming the cylindrical armatures which are acted 
upon by electro-magnets, so as to move the signal indices or pointers, of 
a thin shell of soft ivon cut in halves and fixed on the circumference of a 
non-magnetic disc, so as to complete the cylinder all but the narrow cuts 
separating the two half shells. At these cuts middle portions of the half 
shells are notched out, so that at the intervals separating them they each 
present two narrow tongue pieces nearly meeting one another. The 
armature being pol by two magnetic poles, the absence of metal 
between these tongue _— has the effect of making the armature turn 
partly round on its axis with considerable force when the other magnet 
of the instrument is excitea by e of a current through its coils. 
The commutator consists of a disc of non-conducting material which can 
be turned into various positions. On its face are fixed certain metallic 
plates. and facing, but not touching them are a number of contact springs. 

e disc can also be pushed inwards, so that when it has been turned in 
a position to ensure the desired contacts, it is pushed inwards, thus 
forming the required connections between some of the conductors, and 
breaking the connections of others. 
1045. Deoxivisixg Iron, &c., W. Morgan, BE. R. Daniel, and L. Howells, 
—Duted 17th March, 1879.—(Not proceeded with.) 2d 

Hydrogen, coal gas, or other hydro-carbons are passed through a 
chamber containing the plates or iron articles to be deoxidised. The 
plates may be coated with tar, glue, powdered charcoal, sawdust, 
resin, pitch, or other carbonaceous material, and subjected to a high 
temperature. 

1046. Mayvracture or Iron anv Steet, M. Wilks and R. Howson.— 
Dated 17th March, 1879. 6d. 

This consists in manufacturing iron and steel by injecting hydro- 
carbons, oils, or spirits combined in a finely divided state with the blast 
employed, so as to maintain the molten materials at the required 
temperature. 

1047. Manvuracrure or Sutpuipe or Zinc, J. Cawley.—Dated 17th March, 
1879.—(Not proceeded with.) 2d. 
" Zinc is volatilised in a crucible and passed into a chamber whose 








antimony ; (9) 6 parts arsenic. Substances 3 and 4 are dissolved in 2; 
then 1, 5, and 6 added, and afterwards 7, 8, and 9, the mixture being 
allowed to stand twenty-four hours before filling into casks. 
1029. Treative Hemp anp FrLax Waste, A. C. Henderson.— Dated 15th 
March, 1879. {A communication. }—(Not ed with.) 2d. 

The waste is cleansed and freed from for matters, and then washed 
in hot water. It is then subjected to a bath of caustic lye at 3deg. 
Beaumé, and then washed am my when it is placed in a bath of i 


perature is slightly higher than the boiling point of sulphur. The 
vapour is brought into contact with an excess of sulphur vapour, and 
these vapours unite with incandescence in the proportion of equivalent to 
equivalent, as represented by the equation Zn + 8 = Zn S. The resulting 
Iphide is precipitated in the combination chamber in the form of a 
white impalpable powder. 
1048. Looms, J. Blakeley.—Dated 17th March, 1879. 2d. 
The portion of the slay over which the shuttle passes is covered with 








cal oxide of copper at 2 deg. Beaumé, and then rewashed. It is now 
bleached and submitted to the action of a bath of spirit of salt or 
hydrochloric acid at 3 deg. Beaumé, thoroughly washed, treated with a 
soap bath, again washed and then dried, when itis ready for use. 


1030. Rai-way Wuee ns, W. Stroudley.—Dated 15th March, 1879. 6d. 

In order to prevent the wood segments working loose by the action of 
the brake uw the tire, a number of circular bosses are formed upon and 
projecting from the outer face of the back plate of the main boss of the 
wheel, such bosses pone through the seg its so as to offer a larger 
bearing surface to the wood, both in a tangential and radial direction. 


1081. Sreertno Gear ror VesseEts, &c., A. Anderson.—Dated 15th March, 
1879.—{Not proceeded with.) 2d. 

A crosshead is fitted to the head of the rudder post, and from it project 
ou oye sides two pins which bear on each face of an inclined disc 
fixed on two parallel shafts on each side of the rudder head. 

1082. Grazinc Earruenware, W. A., A., and W. Gray.—Dated 1ith 

March, 1879. 2d. 
The body of the article to be glazed is composed of ball clay, china clay, 
d flint, and Cornish stone, and such article is treated as follows :— 

e first firing or biscuiting is disp d with, and the article in its 
green, state is coated with a glaze composed of 28 parts Cornish 
stone, 12 white or whiting; ball clay, 6 ; ground flint, 4 parts ; 
and a small quantity of cobalt. When coa the article is fired in the 
kiln, thus effecting the baking and glazing at one ‘ring. 

1083. Excravine vpon Grass, Metal, AND Stone, By PHOTOGRAPHIC 
Means, F. Kaiser and A. A. Duplessy. -Dated 15th March, 1879. 4d. 

Mineral tar or pitch coming from the residuum of coal from gasworks is 
treated with sulphuric ether, producing a golden yellow liquid, which, 
when mixed with fatty and resinous bodies, such as bitumen, copal, and 
other varnishes with spirit or oil, caoutchouc, gutta-percha, 
pitch, Canada m, or balsam of Peru, forms a sensitive preparation, 
which, when laid on the surface to be ee, and then exposed to 
light beneath a cliché or eee are negative, or under a drawing upon 











Y ) 2d. 

Upon the driving axle of the steering apparatus is loosely ited a 
worm wheel, which is driven by a worm upon a horizontal shaft sup- 
ported in bearings in the framework of the apparatus, and provided at 
each end with a crank or disc driven by a steam cylinder, piston, and 
connecting rod, all suitably arranged and fixed below the crank or disc. 
Se” J. C. Bunten.—Dated 14th March, 1879.—(Not proceeded 

witn, . 

Transverse wrought iron or steel sleepers are employed, each slee 
being formed out of a long rectangular plate shaped by a stamping 
operation so as to have a trough-like form with a semicircular or curved, 
or partly curved, cross section, except at the ends, which are made 
spherical or spheroidal, with the corners of the original plate projectin 
horizontally, or nearly 80. Combined with this sleeper, which is pincod 
with its convex side uppermost, there is for each raila single-jaw chair 

ly designed for rails of the double-headed, or double-bulb, or I 
section, but capable of modification to suit rails of other sections. 
1015. Gatvanic Batreries, 7. J. Howell.—Dated 14th March, 1879. 6d. 

This consists, First, in the employment, in combination with a us 
cell, of a slotted cell, tube, plate, or diaphragm; Secondly, 9 the 
employment of bone = ed of manganese (known commercially as white 
manganese) in combination with peroxide of manganese and broken 
carbon or graphite. 


Tag Syuaats For Burinp Corps, &c., S. M. Orriss.—Dated 14th March, 


A slide capable of adjustment by means of a set screw is mounted on a 
rod and carries the pulley around which the blind cord passes. 
1017. Avraratus ror Roastina Jomts, H. BE. Stevenson —Dated 14th 
March, 1879.—(Not proceeded with.) . 
bar is made at one end to hook on the fire-bars, and at the other end 
is a slot through which a hook is passed, and notches are formed along 
the slot to shift the hook nearer to or further from the fire. The joint 
to be roasted is suspended from the hook. 
1018. Rotiers ron Expressine Fivrps, G. W. von Nawrocki.—Dated 14th 
March, 1879.—(A communication.) 4d. 

A cast bush is keyed on to the shaft, and is formed with a series of 
rings and adise at each end. Wood w are driven in radially all 
Hay Retwese the Senge aed St on and een the em ee so that 

joints wedges in any circular ring shall n opposite 
the ead between the wedges in the adjoining rings. 





paper, the parts struck by are rendered insoluble. The picture is 
then developed by means of olive oil, hog’s lard, petroleum, or benzine, 
which is rubbed over the surface, and the fatty matters then removed by 
a cloth, when the surface is ready for inking. 


1034. Snips anp Vesse.s, EB. Smith.—Dated 15th Murch, 1879.—(Not pro- 
ceeded with.) 2d. 

An outer spherical vessel contains a central opening to receive a second 
spherical vessel, fitted with wheels to gear with racks fixed in the 
opening of the first vessel. @ space between the two vessels is filled 
in with water, and the inner vessel contains the cabins and is attached 
to — deck, which are prevented from following the motions of the 
vessels, 


1085. Raitway SIGNALLING AND Recorpine Apparatus, J. Longshaw and 
T. Priestman.— Dated 15th March, 1879.—{ Void.) 4d. 

An electric apparatus is placed in the signal cabin and sends a current 
through conductors running along the line, and upon which a metallic 
conductor fixed on the ne presses. This conductor is connected with 
an alarm apparatus, so that the signalman can communicate directly 
with the driver or guard of a train without the use of fog or other signals. 
An indicator is to register the time and nature of a signal given. 
1086. Wrappers ror Jars, Borries, or Canisters, F. Marris.—Dated 

15th March, 1879.—(Not proceeded with.) 2d. 

The wrapper is shaped so that the covering for the top of the bottle or 
jar and that for the sides are all in one piece, and by wrapping it on to 
the sides brings the cover in position to be fastened down. 

1038. Coxnectinc Door AND OTHER Knops TO THEIR SPINDLES, @. J. 
Williams.—Dated 15th March, 1879. 6d. 
This consists in the combination of the notched end or ends of the 
indle with a single or double-branched fastening key or bolt passed 
rough the neck of the knob and made to engage with one or witha 
pair of notches in the spindle. 
1089. Rraces For SusPENDING ARTICLES oF Dress, J. B. Brooks.—Dated 
15th March, 1879. 6d. 

The tabs are placed upon the buttons of the trousers and the central 
part bears upon a loop formed by a flexible attachment secured near the 
end of the brace by means of a solitaire fastening, so that by releasing 
the solitaire the loop is free to open, the tabs escaping therefrom, thus 
detaching the brace from the trousers, but lca’ the tabs on the 
buttons. To attach the brace again the end of the loop is passed between 
the two tabs and the solitaire again fastened. 





Vv india-rubber, or a composition of india-rubber sufficiently 

hard to resist wear, but retaining enough elasticity to prevent damage 

to the warp. The composition is covered with a woven fabric or web on 
the underside, and this is glued on to the slay or “‘ sherr” bottom. 

1049. Water Meter, J. G. Wilson.—Dated 17th March, 1879.—(A cone 
munication.) 6d. 

Through an enclosed vessel passes a pipe forming a continuation of the 
supply pipe. Inside this vessel and upon the same pipe are arranged a 
oa of cocks, one actuated by the person drawing off the water hy means 
of a handle and rod passing through to the outside of such vessel, and 
oe og the latter cock is arranged horizontally in connection with a 
shaft, the extremity of which is capable of being operated upon from 
the outside by a key when it is required to reopen such cock. Between 
the first cock and the bib from which the water is drawn is arran an 
adjustable orifice opening into the inside of the euclosed vessel, so that a 
definite portion of the water flowing through this pipe is capable of fall- 
ing into a suitable vessel, suspended from an arm branching from the 
shaft in connection with the second-mentioned cock, and which suspended 
vessel when it becomes filled falls by its own gravity, so closing the plug 
of the cock which stops the supply, and, at the same time, opening a 
valve to allow the ae of its contents. This vessel can only be raised 
again, so as to place the meter in its position of giving out a further 
supply by means of the key applied to the shaft described. The shaft is 
cted to a suitable counting mechanism. 

1050. Rectiryixe Spirits, F. H. F. Engel.—Dated 17th March, 1879.—(A 
communicatron.) 4d. e 

Crude spirits are rectified by adding to 10,000 litres of spirit from 20 to 
50 grammes of nitrate of silver. 

1051. Apparatus ror SEPARATING STOUT AND OTHER LiquoRS FROM SLIMY 
or Souip Matters, &c., J. F. C. Farquhar and W. Oldham.—Dated 17th 
March, 1879. 6d. 

The stout is separated from the grounds by running through a filtering 
bed of sand, sawdust, or other filtering material in a granular form, the 
slimy material being prevented from obstructing the e of the stout 
by means of a scraper or brush moved over the top surface of the filtering 
material, so as to remove such slimy material as it is deposited. 

1052. Rotter Suurrers, H. Smith.—Dated 17th March, 1879.—(Not pro- 
ceeded with.) 2d. 

The lath is of sheet zinc, steel, or other suitable material, and is of T- 
section, the vertical arm being bent so as to form a recess to receive the 
edge of the adjoining lath. The laths are strung together by a steel wire 
which is passed through holes pierced through the grooves and hung in 
the ordinary manner. 

1053. Optica InsTRUMENTS FoR MEASURING Distances, &c., WW. R. Lake. 
— 17th March, 1879.—(A commumeation.)—(Not proceeded with.) 





2d. 

This invention is based upon the principle of utilising refraction 
through a prism with variable angles, composed of two elementary 
prisms of the same power revolving one against the other at the same 
speed round a common axis, and in an inverse direction. The prisms 
have a central opening coincident with the axis of rotation, and of which 
the surface is equal to half the sectional surface of the luminous cone 
which enters the pupil of the cye, so that the observer who looks through 
the centre of the instrument sees at the same time through the opening 
and through the mass cf glass forming the prisms. 

1054. Manuracture oF Waite Leap, &c., J. C. Martin —Dated 18th 
March, 1879. 6d. 

Solutions of lead salts are produced by dissolving with a suitable 
solvent splashes of metallic lead formed by dropping lead in a molten 
condition upon a cold dry surface. Fine granulated lead is formed by 
dropping molten lead on a wet surface, and white lead is precipitated 
by means of carbonic acid from the solution formed by dissolving such 
lead splashes or granulations. Hydrated oxide of lead is mixed with the 
white lead while the latter is wet, and the mixture is ground when dry 
for the pu e of increasing its specific gravity. In the place of 
the hydrated oxide, suboxide of lead or the oxide produced in combina- 
tion with the lesser proportions of oxygen, and formed at low tempera- 
tures, may be used. The oxide of lead or white lead is separated from 
water or the solution by means of a trough divided by partitions into a 
long continuous gutter with other divisions across its length, along and 
over which the solution is carried, and deposits the material in its 


passage. 
1056. Raitway Crossines anp Swircues, J. S. Williams.—Dated 18th 
March, 1879. 10d. 


Switch rails or shifting pieces, and the bearing surfaces for the wheels 
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of vehicles, also interlocking apparatus and the parts ordinarily com- 
bined with the same, are constructed by means of dies, non Oy or 
forms. The levers for the interlocking apparatus are also formed in dies, 
and the bell crank lever being constructed with ring ends, and the con- 
necting rod with a hook. The meeting rails of the main line are made 
with blunt points to lap each other, and the side line rail is also 

to lap the main line; by these means the open joints are obviated, and 
the wear of the main and side line ral in combination, and give 
increased strength to the switch rails. In crossing lines longitudinal 
sleepers are combined with the ordinary sleepers that support the 
crossed line. 

1057. Pumeine, &., H. J. Haddan.—Dated 18th March, 1879.—(A com- 

munication.) 6d. 

In removing liquids from mines provision is made for ventilation by 
creating currents of pure and cold air. A gas is expanded and intro- 
duced into a convenient pumping chamber, and then exhausting and 
condensing the gas. The gas is placed in a boiler with inlet and outlet 
pipes leading to valve chests of the pumping chamber, which is provided 
with a float adapted by its varying height in the chamber as it rises or 
falls with the different depth of water therein, to automatically regulate 
gl and exhaust valves secured to a valve rod upon which the float 
works. 

1058. Furnaces, W. Willicms.—Dated 18th March, 1879. 6d. 

This consists ia intruducing a mixture of air and steam into the fire- 
boxes or combination chambers of furnaces, for supporting the combus- 
tion of the fuel therein by means of one, two, or more pairs of pipes 
supplied with steam jets symmetrically arranged on opposite sides of the 
said fire-boxes or combustion chambers, the ends of the pipes opening 
into a closed chamber under, or under and at the sides of the fire-box, 
the mixture of air and steam supplied to the said chamber entering the 
fire-box through the perforated bottom, or through the perforated bottom 
and perforated sides of the fire-box. 


1060. Pranorortes, J. Brinsmead.—Dated 18th March, 1879. 1s. 6d. 

A repeater check action, consisting of improvements on patent No. 774, 
dated 6th March, 1868, is formed with the combination of a bevel from 
the top of the jack, and a connection between the butt and the jack by 
meaus of a loop and spring, the loop being immediately over the notch, 
and the hook of the pe | above the jack. The escapement is effected 
by an arm at the bottom of the jack. A metal frame for horizontal grand 
pianos is cast in one piece with an improved plate and wrest plank, the 
iron bars at back and front of wrest plank being cast with the longi- 
tudinal bars. The down pressure bar is made with feet on one edge to 
avoid the possibility of its moving out ofits horizontal line. A tone- 
sustaining pedal, consisting of appliances to hold up the dampers of any 
notes which have been struck, is in one arrangement formed by a small 
pointed lever fixed toa centred rail placed over the damper lever, the 
fork of which has a tongue behind. When a note is struck and the pedal 
used, the lever passes under the tongue and holds up the damper. A 
sostenente sounding board is formed by thinning at the edges where it is 
connected to a wooden rim. A double escapement motion is formed 
with the hopper bevelled from the top, and the escapement is regulated 
by the ordinary button. After this a second button presses on the top of 
the lever and prevents blocking. Springs ure used to regulate the tone 
of the piano by pressure against the sounding board. 

1061. Apparatcs FoR MEasuRING Distances, &c., E. B. Scott.—Dated 18th 
March, 1879. 6d. 

On a rigid base is mounted a radius working on a vertical pivot, and 
carrying a mirror, the upper half of which is unsilvered. At the side of 
the radius and near the mirror is fixed a second mirror, so set that when 
the radius is against a stop on the base at one extremity of its stroke, the 
two mirrors are inclined to one another at an angle of 45deg. On 
base plate is another stup, against which the radius can be pressed, the 
angle through which it with its mirrors is turned from one stop to the 
other being half the desired vertical angle of the triangle. When an 
observer lovks through an eye-piece at the end of the base plate at the 
radius mirror and sees through its transparent part one distant object, 
and in its silvered part the image of another object coinciding with the 
former, he knows that the lines of sight to those two objects form an 
angle with one another, which in the one position of the radius is a right 
angle, and in the other position of the radius exceeds a right angle by 
double the angle through which the radius is moved from the one stop to 
the other. 

1062. SrralGHTENING anp CLEANSING Rounp Bars anD TUBES OF METAi, 
A. B. Perkins.—Dated 18th March, 1879. 6d. 

The machine is formed with a foundation frame having the top plate 
planed true to receive the heated bar. The frame has side plates, and 
under the top plate is a pipe drilled with holes, through which water under 
pressure flows to cleanse or remove the scales of the bar being straightened 
and also to keep the foundation plate cool. A heavy strong straightening 
movable frame receives a rocking and forward motion from excentrics, 
so as to roll and straighten the bar. This movable frame is formed with 
water chambers to regulate the weight and to keep the frame cool. 
10638. Burwers, SHapes, anp Lamps, J. IW. Corbett.— Dated 18th March, 

1879.—{ Not proceeded with.) 4d. 

Burners are employed in which the gas escapes out of a slit, the gas 
burning at right angles to or across the slit. The ends of the slit are 
made a do angle inclining towards each other at the top. The cross section 
of the lamp is an equilateral triangle. 

1064. CenxtrirccaL Pumps, &c., A. Krank.—Dated 18th March, 1879. 
6d 


This consists of a circular main casing closed with a circular cover on 
one face, within which is contained a revolving disc and the vanes fixed 
thereon. The fluid admission pipe is cast as part of, and in the centre 
of the main casing. The ee is also cast as part of, and tangen- 
tially to the side of the casing. e circular cover carries a wide journal 
in its centre in which the disc spindle revolves. The cover is provided 
with a tongue, which enters the cavity in the main casting at the circum- 
ference. The face of the tongue is spiral to the plane of the cover, witha 
perpendicular rise where the deepest and shallowest portions meet. 
1065. Hamoer ess Guns, M. W. Parsons.—Dated 18th March, 1879. 6d. 

When the gun is opened it is caused to cock itself by means of the 
barrels acting as a lever, and on the barrels being depressed a suitably 
shaped lump is caused to act upon a horizontal bolt, which runs through 
the false breech and in its turn presses against the front of the tumblers 
(which act as the hammers) and raises them to full cock. On the gun 
being closed a spiral spring working on the end of the cocking bolt forces 
the bolt back to its original position. 

1066. Dress Suspenpers, W. A. and W. J. Bancroft.—Dated 18th March, 
1879. 6d. 

This consists in mounting two gripper levers between two plates of 
metal, the fulcrums of such levers being at the open ends of the plates. 
The free ends of these levers extend inward and are fitted with suitable 
rings of india-rubber or other equivalent between which the dress is 
held. The outer ends of the levers are connected to two arms working 
on a pin between the two = sliding in a slot in the back of the base 
end of the metal plates. To this pin is attached a loop of metal through 
which the cord is passed for suspension. In front of the base end of the 
metal plates is fixed a pin between which and the sliding pin is placed a 
spring. 

1070. Oxstarntnc on Exrractinc Tannix, W. A. Barlow.—Dated 18th 
duarch, 1879.—(A communication.) 4d. 

The water employed for the maceration is slightly acidulated by means 
of an acid, of a salt, or of an acid salt. 








A New Artiantic Sreamer.—The Cunard Company has just 
concluded a contract with Messrs. James and George Thomson 
by which that firm is to build on the Clyde a screw steamship, 
the size of which will be exceeded only by that of the Great 
Eastern, while the speed will be greater than that of any ocean 
steamer afloat. This new vessel will be of 7500 tons and 10,000- 
horse power, her dimensions being 500ft. in length, 50ft. in 
breadth, and 41ft. in depth, propelled by inverted direct-acting 
compound engines, with three cylinders and seven oval tubular 
boilers, having thirty-eight furnaces and 1000ft. of effective fire- 
grate surface. She will have an extra promenade deck, and will 
practically be a five-decker, being fitted for 450 first-class and 600 
steerage passengers, with accommodation for a crew of 200 officers 
and men. Her cargo capacity will be equal to 6500 tons, with 
1700 tons of coal and 1000 tons of water ballast, having a double 
bottom on what is called the “longitudinal and bracket 
system.” This vessel has been designed, after lengthened con- 
sideration, to meet the requirements of transatlantic service, 
and the company have adopted in every detail of the ship and 
engines the most advanced scientific improvements compatible 
with the safe working of so great a vessel. Steel has been 
adopted for the hull es boilers, but under a provision so stringent 
that every plate, before acceptance, will undergo a severe test by 
a qualified surveyor appointed and stationed at the steel manu- 
factory for that special payer and the manipulation of the 
steel by the builders shall be subject to an equally careful super- 
vision by qualified engineers of the company’s appointment. The 
steel is to be made on the Siemens-Martin process, and all rivets 
as well as plates throughout the ship are to be of steel. The 
name of the new vessel is to be the Sahara, and she is to be ready 
for sea in March, 1881. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ironworkers by an award on Tuesday in Birmingham of Mr. 
Joseph Chamberlain, M.P., who sat as arbitrator, received a rise 
of 6d. per ton for puddling. The other classes of forge and mill 
hands had their wages at the same time put up 5 per cent. This 
rise left the wages of the puddler 7s. 6d. per ton, a decrease upon 
the maximum a little over five years ago of 5s. per ton. Themen 
had hoped for a greater rise, but inasmuch as the prices then pre- 
vailing were hardly higher than compensated for the reductions in 
price which the ironmasters have had to submit to since the scale 
was fixed at 7s., they could hardly look for more. It would have 
been a little different if the marked bar firms had declared a rise 
of say £1 per ton. 

The effect of this decision upon the course of business upon 
*Change in Wolverhampton on the following day—yesterday— 
was to increase the firmness of the market for both crude and 
rolled iron. Previously the chief merchants had been refusing to 
execute orders for merchant iron at less than in the proportion of 
£8 10s. for marked bars. That figure when buyers sought quota- 
tions was made to regulate the tenders of makers. 

Best sheet iron was not to be had under the rise of from £1 to 
£3 per ton recently declared, and makers reported themselves 
with plenty of orders on their books, and others coming on at 
current prices. Medium sheet makers were beginning again to 
press customers for specifications in fulfilment of orders previ- 
ously booked, and they complained that new business is less 
active than it was. For singles some makers asked £8 15s. per 
ton; the majority of the firms would, however, for medium 
singles have taken £8 10s. readily. All were at the same time 
seeking to get again into vogue the custom of charging £1 10s. 
ner ton difference between the chief gauges or sheets. Hence 

or doubles £10 was sought, and for latens £11 10s., but for 

28 w.g. £12 would have been taken. At any of these prices only 

very little business was done. 

Buyers hold off from giving the money demanded for marked 
bars; but the houses of most note in this branch of the trade are 
too well supplied with orders to lead them to abate their demands. 
At Round Oak the mills of Earl Dudley are running full time. 
The orders are from several quarters, our own Government, and 
excellent American buyers being among the chief. It is alto- 
gether a most satisfactory feature of the current trade that the 
Americans are again buying the high-class finished irons of this 
district in lots of 50 tons at atime, and for the same use for which 
they were accustomed regularly to buy many years ago. Conti- 
nental, and Indian, and Antipodean, and home orders for Stafford- 
shire best bars are likewise reaching the firms whose brands are of 
the highest repute, and, as a consequence, the Bloomfield and one 
or two other similar works are as full of work as they care to be; 
and they have that confidence in the early future which leads 
them to contemplate preparations for considerably enlarging their 
subsisting productive capacity. This confidence in the future is 
also expressed by some others of the marked bar firms, who are 
as yet unable to speak in these encouraging terms as to the extent 
of demand which they are now experiencing. 

This afternoon there was much anxiety on ‘Change in 
Birmingham to know what would be the rise in finished iron 
decla: by the marked bar firms then sitting in deliberation. 
The sitting was unusually protracted, and it terminated with a 
resolution to advance finished iron 10s. per ton. The decision was 
approved on open ‘Change by cautious ironmasters, but dis- 
approved by the majority, who contended that a greater advance 
would have been justifiable. Your readers interested will notethat 
this increase will correspondingly affect prices quoted elsewhere. 

The eee ape makers are experiencing a little favourable 
change from the marked quietude which for some time past has 
overhung this branch of business. Orders are now arriving in 
fairly encouraging numbers—the result, it is believed, of the 
increased amount of work doing by the engineering firms in the 
chief manufactwing centres the kingdom through, and by the 
shipbuilders upon the Tyne and upon the Clyde. 

Galvanised sheets are worth more money, as the result of the 
rise in iron and spelter, both of which are advanced upon the 
week. Most of the galvanised corrugated sheet firms are askin 
a rise of 20s. per ton upon recent quotations, making a tota 
advance of from £2 10s. to £3. For the “Emu” brand in 
London £17 is asked, as to 24 w.g.; and for 26 w.g. £19 is the 
quotation. 

Pigs are very firm. Makers to-day were more reluctant to 
quote than they were a week ago. Ina few days prices will be 
more settled. For Lilleshall all-mine £3 15s. was yesterday 
asked, and Barrow hematite could not be got at anything under 
£4. At that figure some 1000 tons had been sold earlier in the 
week. Cinder pigs have likewise in the past few days sold in a 
few instances at as high a figure as £210s. Hardly six weeks 
ago a similar quality was easy to buy at £1 17s. 6d. 

In South Staffordshire about thirty-five furnaces are now in 
blast out of 149 erected, while in North Staffordshire twenty- 
three are at work out of thirty-nine built. It is not so long 
since in South Staffordshire there were only twenty-five furnaces 
at work, but the increased demand has induced firms to re-light 
furnaces, and more are being prepared. Stocks are decreasing, 
but there are still lying upon the canal wharves and at the 
furnaces large quantities of pig iron, for which the holders expect 
to realise higher rates than are at present offered. Some anxiety 
was manifested this afternoon by ironmasters as to supplies of 
coal. They announced that difficulty was experienced in cbtainin 
fuel from certain seas with all the promptitude needed. 
This was attribu to the increased number of orders which 
owners find are thrown upon them, and also to the dissatisfaction 
amongst the colliers with the rise in wages. Partial strikes are 
going on at some of the thin-coal pits, the men declaring that 
they must have double the present advance. Happily it is not 
generally believed that the difficulty with the men will be long 
continued. 

The increased production of pig iron will make the scarcity of 
coal the more observable until additional pits are re-opened. A 
case was mentioned in which a blast furnace proprietor finds it 
difficult to keep his plant going for want of sufficient fuel. There 
is plently of coke in the market, butthe prices, whether for South 
Wales, or Derbyshire, or North of England sorts, are higher than 
pig makers here are at present prepared togive. They will, how- 
ever, have to give the money, and the fact is gradually dawning 
upon them. Agents to-day made known that they were forbidden 
by their principals to take less money than they have been 
demanding now mostly for a fortnight past. 

At the extraordinary Smee meeting of the Patent Shaft and 
Axletree Company, held in Birmingham this week, it was agreed 
on the recommendation of the directors to reduce the ordinary 
share capital of the company by £3 per share, in order to meet 
the deficiency which appeared in the last balance sheet, owing to 
the falsification of accounts by the late cashier. It was also 
decided to issue debentures to the amount of £60,000 in terminable 
bonds. If the late cashier (Mr. Coath) is apprehended it was 
— that he will be charged with stealing from £50,000 to 
£70,000. 

A meeting of the South Staffordshire Mines Drainage Com- 
missioners was held in Wolverhampton on Wednesday, at which 
sums amounting to £2088 on general drainage and £3947 on 
mines drainage account were voted for payment. In reply to a 
commissioner the chairman said that thei finances were not yet 
in a position which would allow of their resuming the system of 
paying colliery owners a portion of their expenses incurred in 
may 24 water, but intimated that such a course might by-and- 

ye be pursued should the improvement in trade—as it was his 
conviction it would—resultin the opening of collieries now closed, 
and so increase the income of the Commission, On the same day 








the annual election of ten commissioners in the room 
retiring took place, when the retiring members were prt vale 
Prices of heavy and light hardwares alike continue to tend 
upwards. 

At a recent meeting of the rivet makers in the 
district, who are upon strike, it was stated that th 
now working for 8d. per cwt. jess than they had ever been known 
to work. ‘The operatives demand that the masters should return 
to the ‘4s. list” of seven or eight years ago, and until this is 
done they decline to commence work. 

The nailers in South Staffordshire and East Worcestershire 
still remain out on strike, and mass meetings are being held 
throughout the district. The men believe that the masters wil] 
have to give way, as they say out of the 29,000 nailers not more 
than 300 are at work. A list has been prepared and presented to the 
. a nail makers, but it isnot expected that it will be accepted 

y them. 

In North Staffordshire the leading finished ironmasters are 
ee to be raising prices from 5 to 10 per cent., and they are 
refusing contracts for over two months ahead. 

In my last letter it was stated that the puddlers and their 
workmen at the new ironworks, Etruria, had returned to work 
at the old vrices. This, we are assured, is incorrect, the men 
having decided to proceed with their work on the terms to which 
they previously took objection, and which had been in operation 
some time elsewhere. It is stated, however, that the method of 
working referred to may be discontinued after a while, it being 
considered too costly. 


Blackheath 
© men were 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE excitement which so suddenly came over the iron trade in 
this as well as other districts about a couple of months back 
seems to have subsided, at least for the present, and the opinion 
was expressed to me the other day by a gentleman of considerable 
experience in connection with the iron-making trades of this 
country that the recent renewed activity had fad a very mis- 
leading effect upon the mind of the public generally. Although 
there could be no doubt that towards the end of the summer con. 
siderable bond fide transactions had taken place in iron and steel 
and in rails for the American continent, this improvement, chiefly 
on the raw material, had only in the remotest Tease affected the 
engineering and other similar iron manufacturing trades. In 
some cases locomotive works were busier, and a few of the 
engineers were better employed, but the position of millwrights 
and machinists was quite as as ever, and of the many 
important works throughout I hire gaged in the 
equipment of mills there was scarcely one that was fully 
employed. ‘The number of men out of employment in the 
various iron manufacturing trades is reported to be larger than 
has been known for many years, and certainly the gloomy reports 
which are issued by many of the workmen’s societies seem to 
bear out the opinion I have quoted. One report which I have 
just seen, the last issued by the Ironfounders’ Trades Society, 
states that their funds have fallen to between four and five 
thousand pounds, and that out of a total membership of 11,977 
there were 3336 chargeable on the books, including men on dona- 
tion, sick fund, and superannuation. In view of its financial 
embarrassments, the society has ordered an extra levy of 1s. per 
week per man, so “that on October 18th each member working 
three days a week and under would have to pay 1s. 8d. per week, 
and each member working over three days would have to pay 
2s, 2d.” Ido not hear of any further movement for a reduction 
of wages, eres as the alternative course of an exten- 
sion of the hours of labour, and this I understand has been 
carried out in several important centres, such as Coventry, Brad- 
ford, and Huddersfield, the men at Bradford now working 564 
and at Huddersfield 574 hours a week. 

So far as smelters and forge proprietors are concerned, a good 
deal of work has without question been thrown into their hands, 
which will keep them fully employed for the next two or three 
months, and > Frcaer 4 there is at present a lull in the demand, 
and merchants and dealers are underselling in the market, pro- 
ducers continue firm at their full prices. Lancashire makers of 
pig iron, although they are not securing many new orders at 
present, are fully occupied with their deliveries on account of 
contracts, and the Wigan Coal and Iron Company have this 
week blown in another of their furnaces, making seven out of the 
ten owned by the company which are now in blast. The chief 
demand is for forge numbers, and these are now the same price 
as foundry qualities, both foundry and forge iron delivered into 
the Manchester district averaging about 53s. per ton, less 24 per 
cent. In outside brands the underselling going on amongst 
dealers causes prices to be very irregular, and Middlesbrough iron 
has been offered at 4s. to 5s. per ton under the figures quoted by 
makers. For Lincolnshire and Derbyshire irons the average 

uotations for delivery into Manchester are about 54s. 6d. for 

Yo. 3 foundry, and 52s. 6d. for No. 4 forge, less 24 per cent. 

The finished iron trade is very firm, and bar and hoop manu- 
facturers are holding out for full rates, Lancashire bars delivered 
into the Manchester district being now quoted at £6 10s. to 
£6 15s. per ton. 

At the meeting of the Manchester Scientific and Mechanical 
Society last Friday a new telephone transmitter, patented by 
Messrs. D. Moseley and Son, of Manchester, was exhibited and 
described by Mr. W. F. Bottomley. The principal feature of the 
transmitter was the introduction of a thin diaphragm made of 
wood, on which were carbon blocks, and between these powdered 
charcoal, the disturbance of these atoms altering the battery 
power. iaphragms being made of wood, instead of metal 





e dia) 
plates, as in Blake’s and Edison’s transmitters, it was claimed 
that it would not be affected by variations of heat and cold. At 
the same meeting Mr. Savage, deputy superintendent of the 
Manchester Fire Brigade, exhibited a model of improvements in 
fire-escapes in connection with elevation of additional ladders to 
those now in use. 

In the coal trade there is a good steady demand for house fire 
classes of fuel, and prices are moving upwards, although no 
general advance, except in Manchester, has yet been carried out. 
For steam or forge classes of fuel there is also a better demand, 
and prices are stiffer, but burgy and slack are still only in poor 
demand, with prices quite as low as ever. The average quota- 
tions at the pit mouth are about 8s. 6d. to 9s. 6d. for best Wigan 
Arley ; 6s. 6d. to 7s. 6d. for common ; 6s. 6d. to 7s, for Pember- 
ton four-feet, 4s. 9d. to 5s. 6d. for common coal; 3s. 9d. to 
4s. 3d. for burgy ; and 2s. 6d. to 3s. 3d. for slack. z 

The annual meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, and 
the retiring president—Mr. J. H. Johnson—having reviewed the 

roceedings of the society during the past twelve months, Mr. 
Ea. Pilkington, of the Clifton and Kearsley Coal Company, was 
elected president for the ensuing year. 

In the Barrow-in-Furness district the demand for Bessemer 
and forge qualities of hematite iron remains considerable, and 
within the past few days a large business has been done at about 
65s. per ton for forge qualities, and 67s. 6d. for Bessemer descrip- 
tions, at makers’ works. I am told that in some instances sales 
have taken place at a few shillings more money than represented 
by these quotations. Shipments of metal have fallen off 
to some extent, but several cargoes have yet to be deaetined 
to America, the Continent, and elsewhere, and all the iron 
produced is going into delivery either on home or other 
account. A large tonnage of Bessemer iron is made with 
a view to furnishing steel makers with their requirements, 
but there is also a very considerable demand for forge iron for 
general consumption. Steel rails are in large demand, and tram 
sections are being largely rolled. Shipbuilders are employing 
more workmen, and at some of the y: where very little wor! 
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has been done of late there are signs of revival. The trade in iron 
ore is very large, and buyers are complaining of their inability to 
secure early deliveries of raw material; 15s. per ton is now the 

uotation at the mines. The coal trade is very steady, and prices 
show an upward tendency. e 

On Thursday last a tug boat belonging to the Maryport trustees 
was launched from the yard of Messrs. Williamson, of Harring- 
ton. The boat was named Florence, and is of the following 
dimensions :—Length, 100ft.; breadth, 18ft. 6in.; and depth of 
hold, 10ft. She will be supplied with engines of 70-horse power, 
and with a multitubular boiler of Bessemer steel by the Barrow 
Shipbuilding Company. This is the last vessel to be built at 
this yard, as the land is wanted for other purposes. During the 
past forty-two years seventy-three ships have been built in this 


ard. 
i It is rumoured that Messrs. Williamson, of Harrington, are 
negotiating with the lessees of the low shipyard at Workington 
for the pu: of commencing en sr poem 

Mr. i Moshenais has commenced sinking another pit shaft 
contiguous to his other iron ore pits at Crossfield in Cumberland. 

The Cumberland coalowners and the representatives of the 
miners have upon a sliding scale of wages, which is to 
remain in force for two years, 

The Barrow Hematite Iron and Steel Company, who have 
eleven and soon will have twelve furnaces in blast, have com- 
menced the erection of the thirteenth, which will be of consider- 
able capacity. The North Lonsdale Iron and Steel Company at 
Ulverston have built a fourth furnace, which will soon be at 
work. The furnaces of the Parton and Lowther companies in 
Cumberland are shortly to be re-lighted. On Tuesday the 
Derwent Iron Company put their third furnace in blast at their 
works near Moss Hay. There are indications of other furnaces 
in various parts of the district being re-lighted at an early date. 

The confidence felt in the future of the iron trade is shown by 
the fact that in one instance a contract has been entered into for 
100,000 tons of lime by one company. 

The men of the West Cumberland Iron and Steel Com- 
pany have asked for an advance in their wages of 10 per cent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HEAR that Messrs. John Brown and Co., Limited, pro- 

se to re-open their ironworks at Swinton after the Christmas 
Polidays are over. This is the most substantial testimony 
I have yet heard of the belief in the permanency of the 
iron trade revival. The works have been standing idle for a long 
time, and as they are capable of giving employment to 1000 men, 
the fact is hopeful of the future of the iron industry in this 
district. 

At Frodingham I hear there is renewed activity. Six leading 
houses are getting busier every day. This applies to Messrs. 
Dawes and Co., Bony Cliffe, North Lincoln, Messrs. Appleby 
and Co., Iron Smelting Co., and another firm. Fresh furnaces 
are being put in blast every week. 

Prices continue very firm for hematites, but the demand has 
stimulated production, and prices do not show any appreciable 
advance. When coal rose 10d. to 1s. a ton last Saturday there 
was an expectation that iron would rise at once. The expected 
advance was not made, though it is probable in afew days. A 
large dealer here informs me that there can be no doubt of the 
permanency of the present revival in the iron trade. If a re- 
action takes place, he says, it will only be temporary, and will be 
followed by « still more marked advance. 

In the steel trade there is renewed activity. Messrs. William 
Jessop and Sons, Limited, Brightside Works, and Messrs. Sander- 
son Brothers and Co., Limited, are fully employed. Messrs. 
Jessop are employed largely on steel for circular saws, which 
includes a new make intended to be used in asaw where the 
teeth are harder than the plate itself. 

I have already inform ou of the manner in which Messrs. 
Ward and Payne, edge tool manufacturers, Sheffield, have intro- 
dnced machinery into the sheep shear branch of their trade. 
Mr. Ward fought a stiff battle with the union for the introduc- 
tion of machinery, and won it. The result is that last Saturday 
the firm gave four-fifths of their forgers a month’s notice to leave, 
their services being no longer required. Under the old system of 
working two men considered they had done a fair week’s work if 
they had produced fifteen dozen of shears, earning between them 
about 13s. aday. By the machinery they have put down, the 
firm are able to produce shears at the rate of one pair per minute, 
‘These goods, which are said to be equal if not superior to hand- 
made, can be produced at much less cost. Mr. Ward is now able 
to go into the German manufacturers’ own markets and undersell 
them by 15 per cent. He is also in a position to compete success- 
fully with the keenest American houses. I am told that at this 
moment orders are being received—not by hundreds, but by 
thousands of dozens, particularly for the South American market. 
By his enterprising action Mr. Ward will retain the sheep shear 
trade in the town, although the introduction of machinery will 
undoubtedly deprive many of his workmen of employment. 

I have been informed that Messrs. Davy Bros., Limited, of the 
Park Ironworks, are in receipt of heavy orders for special 
machinery used in the rolling of rails. This machinery is their 
own invention and has been liaed of great practical value in the 
trade. It has been referred to by me several times in the course 
of my letters, particularly when alluding to the Dronfield Steel 
Works, where I think it was first laid down. Messrs. Dav 
Brothers have now orders on their books which I am told will 
make them busy for some months to come in this department. 
The new orders placed with Messrs. Davy are on behalf of firms 
at a distance who hope in this way to cope with Sheffield manu- 
facturers, whose position has been greatly improved by their 
adoption of the latest improvements and facilities for the manu- 
facture of rails. 

In the coal trade there is no 1 ing of the disputes which 
have so long disturbed the districts. At the pits of the Sheffield 
Coal Company, at Birley Vale, 1100 men and boys are still on 
strike against a reduction in wages, said to amount to 15 per cent. 
The employers have been endeavouring to fill their places with 
hands from a distance, but have only Peed able to secure some 
200, and these, it is said, have been paid 6s. a day, which is a 
higher rate of wages than the workmen earned, Owing to the 
firm attempting to introduce what is known as the ‘‘butty” or 
contract system amongst their new workmen, a fresh difficulty 
has arisen, and a considerable number of the new hands have 
been paid off on account of their refusing to work on any other 
terms than payment of 6s. aday. An effort is being made to 
bring the strike to an amicable conclusi Other disputes of a 
similar character are proceeding in the Barnsley and neighbouring 
districts. 

Ald. Ward, the Mayor, has again expressed himself in very 
decided terms as to trades unions. Asked to interpose his good 
offices for the settlement of the Birley Vale strike, the Mayor 
wrote to Mr. W. Chappell, the secretary of the South Yorkshire 
Miners’ Association, as follows :— 

“Sheffield, October 28th, 1879. 

‘Dear Sir,—Whilst thanking you for your intention in 
asking me to see or write Mr. rif insford in the matter of the dis- 
_ now existing, I must beg to decline in any way interfering. 

have had considerable e:er’ance in trades unions, and have 
come to the conclusion that vue distress they are the means of 
producing can never be compensated by any imaginary gain which 
the members hope to realise by being connected with them. For 
my own part, I Tellove they have tended greatly to produce the 








depression which has so long existed in the country. 
** Believe me, yours repeal, 
Win win **Davip WARD, 
wer ‘* Mayor of Skeffield. 


The report of Messrs. Wheatman and Smith, Limited—steel, 
edge-tools, saws, &c.—is issued. The directors are able to pay a 
dividend at the rate of 15 per cent. per annum on the called-up 
capital for the year; also a bonus of 5s. per share. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THERE is now every prospect of a continuance of improved 
trade. No doubt the shipments of pig iron will fall off as the 
dark season advances, but as a set-off to that the local and inland 
demand is increasing. Prices, which fell from the inflated position 
they assumed upon the first enlarged demand, are now creeping 
steadily up again. The trade at present is entirely in the hands 
of merchants. Makers are all well sold a-head, and though the 
prices they are receiving for their contracts are much below the 
rates now obtained by merchants, their turn is coming. They are 
keeping up their quotations, and circumstances are conspiring to 
help them. The consequence will be that when the iron now on 
the market in merchants’ hands is sold, makers will be enabled to 
obtain their own prices. They now quote No. 3 at from 45s. to 
46s. The general merchants’ price now is about 41s. 6d., and 
when it is remembered that the iron they are selling at that figure 
was purch from makers mainly at 36s. or 37s., it will be seen 
that their position is an enviable one. 

The returns of the Cleveland Ironmasters’ Association for the 
month of October show a great clearing out of stocks, notwith- 
standing the make of iron was considerably larger than in the 
previous month. The total make of the district was 164,084 
tons, as against 149,762 tons in September. Of this 141,851 
tons were of Cleveland iron, and 22,233 tons hematite 
and spiegeleisen. e increase in the make of Cleveland 
iron alone for the month was 12,414 tons. At the end of 
October there were 89 furnaces in blast, as compared with 
82 at the end of September. Makers’ stocks show a reduction of 
19,323 tons on the month. They now amount to 107,602 tons. 
The stocks in warrant stores show a total increase of 517 tons. 
Public stores—comprising North-Eastern Railway Company’s 
stores and Messrs. Connal and Co.’s—now contain 102,440 tons, 
as compared with 96,369 tons in the previous month, and makers’ 
stores 61,995 tons, as compared with 67,449 tons. Makers’ unsold 
stocks have been reduced 57,657 tons in two months, and although 
warrant stores have been increased in that period they represent 
chiefly iron sold, but not delivered. The shipments, both foreign 
and coastwise, exhibit a falling off of 6591 tons, as compared wit 
last month, but an increase of 32,345 tons, as compared with 
October of last year. The shipments to foreign ports last month 
from the port of Middlesbrough amounted to 48,631 tons, and the 
coastwise shipments in the same period amounted to 45,932 tons. 
These returns are unequivocally satisfactory and reveal a sound 
state of trade. 

Mr. Edward Williams took possession of the Linthorpe furnaces 
recently purchased by him from the mortgagees of Messrs. Lloyd 
and Co. It is intended that the works shall be entirely over- 
hauled, the kilns raised, &c. It is, therefore, not likely that the 
furnaces will be put in blast for a few months. Messrs. Lowney 
anc Jo, are renovating the Lackenby furnaces, but will not com- 
mence to make iron this side of Christmas. 

The Cleveland miners’ wages question, which has provoked 
considerable discussion, is now practically settled. The men’s 
aacagag is assured by means of a sliding scale on an equitable 

asis. 

The claim of the blast furnacemen for an advance of 15 per 
cent. again came before the ironmasters on Monday, when the 
latter agreed to alter the scale they proposed on the 20th October, 
so as to read as follows:—‘‘When No. 3 pig iron reaches 40s., 
but does not reach 42s, 6d., 74 per cent. advance on present 
wages. When No. 3 pig iron reaches 42s. 6d., but does 
not reach 45s., 10 per cent. advance on present wages. When 
No. 3 pig iron reaches 45s., but does not reach 47s. 6d., 124 per 
cent. on present wages, and so on, being 24 per cent. advance or 
reduction in wages for each 2s. 6d. in the price of pig iron. The 
price now current to be assumed at 40s., so that 74 per cent. 
advance shall be due at once, and the price afterwards to be 
ascertained by fs voce audits.” The men were willing to accept 
10 per cent. advance and leave over the question of a sliding 
scale, but to that the masters would not agree. A meeting to 
finally settle the question will be held to-morrow, Friday. 

The Tees’ shipbuilders’ strike is now happily terminated. The 
masters sehueed their claims to 74 per cent. reduction on some 
items of platers’ work, —s r cent. on rivetters and caulkers. 
This was eventually accep’ y the men. The yards on Tees- 
side are very bare, but in all probability will soon be briskly 
engaged again. The Wear dispute is not yet arranged, but it is 
nearer a settlement. 

The manufactured iron trade is slowly but steadily improving. 
The demand is really better and manufacturers are able to obtain 
advanced prices. e engineering trades are also better em- 
ployed, and foundry work is in considerable request. 

The works of Messrs. Jones Bros., Limited, in liquidation, 
will be re-started shortly. A pro to re-float a new company, 
composed of the creditors of the old company, is under considera- 
tion, and will very are ven be carried out. 

The coal trade is brisker and prices are slightly advanced. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market is now much quieter than it was a 
few weeks ago, there being less speculation and excitement. A 
large business is, however, being done in warrants, at prices which 
are rather steadier than those of last week. The shipments show 
a falling off to the extent of fully 5000 tons in the week, but are 
still comparatively very large—-17,000 tons as compared with 
8702 tons in the corresponding week of last year. The arrivals 
from the North of England are somewhat heavier. News of 
the state of the American market for pigs indicates mare caution 
here. Since last report an additional furnace has been ce at 
the Langloan Ironworks, and there are ninety-four in all blowing 


tion being so much increased, and the demand for shipment rather 
less, the deliveries into store have been heavier than usual. 
The stock in Messrs. Connal and Co.’s stores was augmented in 
the course of the past week to the extent of 9222 tons, and now 
amounts to 357,656 tons. 

Throughout the week the warrant-market has been steadier 
with a very fair business doing. On Friday forenoon transac- 
tions were effected at from 52s. 6d. to 52s. 9d. cash and 52s. 104d. 
to 58s. 3d. one month. In the afternoon prices receded from 
58s. to 52s. 9d. cash and 53s. 3d. one month, buyers offering 53s. 14d. 
On Monday the market was dull at the opening, and business 
went back 24d., but a good recovery subsequently took place. In 
the morning business started at 52s. 9d., and fell to 52s, 64d., 
thence to 52s. 74d. cash, and from 53s. 3d. to 53s. 14d. one month. 
There were more buyers in the afternoon, and prices improved to 
52s. 9d., and thence to 53s. 3d. cash. The market was very 
steady on Tuesday, with a quiet business at 53s. 6d. cash to 
53s. 4d. cash. Business was done on Wednesday up to 54s, 9d. 
cash and 55s. one month. The market opened firm to-day— 
Thursday—at 55s. cash, and rapidly improved to 56s. 6d., from 
=_ it again receded to 55s. 74d. cash, a large business being 

one. 


tailed, prices have in declined. 
For nearly all Kinds of manufactured iron there is a very good 





“Mr. W. Chappell, Swinton, Rotherham.” 


as against eighty-eight at the same date last year. The produc- | 


still abundant on American account, and there is a large business 
doing in many departments of the manufactured iron trade, 
chiefly in those branches which are more or less directly connected 
with the shipbuilding trade. 

‘There is hardly any change for the better in the coal trade, 
which has fallen into a deplorable condition as regards th 
shipping department. This will be understood when it is 
stated that the shipments reported last week aggregated only 
1730 tons, whereas they were averaging 30,000 tons weekly before 
the rise took place in prices. Shippers are now supplying them- 
selves at other places, where the prices have not yet been in- 
creased. Both the iron and coal masters now seem to think that 
miners’ wages were advanced too rapidly, and they are proposin 
to deduct a portion of the increase; but to this the men wi 
hardly submit without a struggle, and they are well organised to 
offer resistance. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Every day sees an improving condition in the iron and coal 
trades, and one of the best authorities states that in his confident 
opinion it will be a case of lighting up all around by the first of the 
year. I will narrate seriatim the improvements and prospects 
which have occurred during the last few days. Cyfarthfa has 
increased the number of balling turnaces by six, and now ten are 
in full work, and sixteen puddling furnaces. The fires have also 
been lit in two of the blast furnaces, and the blast will be put in 
on Monday next. Plymouth Works, if not actually sold, are 
expected to be this week, and so also Booker’s Works at Pen- 
hfe and Melingriffith. So many rumours are current as to 
the names of purchasers, that shall refrain from giving 
any until next week. A decided movement has set in 
at Blaina. Mr. Spence will start a portion there at -once, 
and it is expected that by January all will be in action. 
At Blaenavon signs are encouraging. At Llynvi an additional 
furnace has been blown in, and at Briton Ferry there is consider- 
able activity and improvement. I hear nothing of Abernant 
Works, Aberdare, that can be relied upon; it is, however, known 
that Mr. Fothergill is in London, and as he has stated publicly 
that by a little foreign capital these works and Plymouth could 
be started, expectation is rife in the district that this is his aim. 
Prices have gone up considerably, and it is a difficult matter to get 
quotations at all. The leading figures given for iron generall. 
show an advance all round, as makers and buyers say, of 27s. 6d. 
per ton. 

T had the acs voy this week of examining some of the first rails 
rolled on Monday at Cyfarthfa, and must admit never to have 
seen a finer brand. 

I note that American buyers are not content with getting rails 
and bars, but are buying up all old rails and scrap iron, and ship- 
ping off. Coal, too, isin demand by the States, and Newport, 
Mon., has been shipping to Texas. ‘No great change is to be 
observed in the coal trade, though owners tell me that they are 
confident that a little more development of the iron trade will 
tell upon the price of coal. Unfortunately there has been a pre- 
valence of easterly winds at the ports, and the result is that last 
week’s exports did not show any such increase as would justify 
an advance. When the foreign exports from all ports remain 
fairly stationary at 130,000 per week, and the consumption of coal 
at works becomes, instead of a few hundred tons, 20,000 tons per 
week, there can be but one result—an appreciable advance. Some 
coalowners in the Rhondda are well placed for orders. One has 
secured several, amounting in the aggregate to 224,000 tons. 
Several of the shippers have been endeavouring of late to place 
large contracts, but coalowners hold back and refuse unless at an 
advance. 

Coke, best brands is advanced 2s. per ton. The total cval 
exports from Wales last week were 122,605 tons. _Swansea con- 
tinues to show an increase, and has begun to ship iron to the 
States, but it is at Newport that the coal trade seems to have 
taken a leap, and to have sustained it. The average exports now 
at that port are 20,000 tons weekly. The iron exports from 
Newport last week were confined to one cargo of rails for 
Baltimore. Cardiff, on the other hand, sent off nearly 5000 
tons. _Dowlais continues making rails for America; Rhymney 
sent off last week a cargo of rails to Rio de Janeiro, another to 
Karlskrona, and a third to Gefle. In miscellaneous iron ship- 
Fw ara oe ages 6 to the United States, I note a great increase 
from Wales, chiefly pig, wire, and bar. No. 2 blast furnace 
has just been put in at Briton Ferry. 

The quantity of coal shipped last week from Penarth was the 
largest ever known since the opening of the docks. 

In railway matters there is a good deal moving. The London 
and North-Western are surveying between Cefn, near Merthyr, 
and Rhondda. Valley, and the ‘‘Treferring Valley” is being 
flooded in shares at £10. There is a movement, too, for uniting 
St. David’s and Haverfordwest. 

In the Forest of Dean there is a general improvement in all 
the staple industries. Best coke plates are quoted there as high 
as 25s. House coals have been advanced 1s., and Parkend Wor 
will soon be in full action. I am glad tosee that the men are not 
moving in wage matters, though the house colliers of Monmouth- 
shire are beginning to petition. 

Steel rails are quoted at £5 5s. 








AccoRDING to news by the last British Guiana mail, the 
Georgetown, the new lightship for Demerara harbour, had arrived 
safely after a voyage of forty-five days. She was built in Amster- 
dam, and has a length of 90ft., her breadth being 21ft., and depth 
woes _ would be in her position in about a week after the 
mail left. 


New Tramway Locomorive.—On Monday, the 27th ult., a 
1 company of gentlemen, including the Mayors and members 
and principal officials of}the Corporations of Newcastle, Gateshead, 
Tynemouth, South Shields, and Sunderland, assembled at the 
engine works of Messrs. Black, Hawthorn, and Company, 
Gateshead, for the purpose of witnessing the trial of a tramwa’ 
locomotive engine designed and manufactured by that firm. R 
tramway car was attached to the engine which was run on a lon 
line of rails in the yard of the works. Recently, Messrs. R. an 
W. Hawthorn, of Newcastle imported a tramway engine— 
| Browne’s patent—which has been at work on the Continent, and 
which is to be tried on the lines on the North-road, Newcastle, 
and now Messrs. Black, Hawthorn, and Co, have built an engine, 
which possesses the qualities insisted upon by the Board of Trade. 
The compound system has been adopted, and a special feature in 
the engine is a surface condenser, in which the same condensing 
water is used over and over again continuously, thus obviating 
the necessity for frequently taking in new supplies. The 
cylinders are placed between the frames, and are 7in. and 12in. 
diameter respectively, with a piston stroke of llin. The engine is 
direct-acting, thus differing from Browne’s, and has four 24in. 
coupled wheels. The boiler is of the locomotive type, having 
copper fire-box and brass tubes, with a working pressure of 
150 Ib. per square inch. The engine was tried in steam for 
four consecutive hours. There was no appearance of steam 
nor smoke, and the engine was practically noiseless during 
the whole trial. The engine is short and compact, and runs very 
smoothly and steadily. It can be worked from either end, the 
driver sitting in front, having an unobstructed view before him. 
The engine is fitted with a steam brake, which can also be worked 
by tal, and is capable of bringing the engine to rest in a distance 
equal to its own length, or 10ft., when travelling at a speed of 


The consumers’ demand for makers’ iron being somewhat cur- 4 six or seven miles an hour. All the working parts of the engine 


are hidden from view, and protected from dust and dirt. It is 
estimated to take two loaded tram-cars up a gradient of 1 to 20,— 





demand, and prices are much higher. Inquiries for old iron are 
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>» PRICES CURRENT OF IRON AND STEEL. 

Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote diff t 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 

In almost all markets prices are advancing, and the following prices 
are subject to immediate change. 


PIG IRON AND PUDDLED BARS. 
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PRICES CURRENT OF TIMBER. 


Battens, all sorts 5 
FLOORING BDs. 8q. of lin. 8 
First yellow .. .. 10 
» White . 8 
| Second quality .. 7 
| Sraves, p. standard M. £ 
Quebec, pipe .. .. 60 
| Puncheon. 16 
Baltic, crown pipe. .170 
Brack... ..120 

| Harp Woops : 
| Box, Turkey, p.ton 6 
| ~ 
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Teak, load .. . 
Quebec pine, red 
yellow.. 
pitch .. 
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Oak 
Birch 
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| Dantsic : ‘Meni, oak 
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* undersized 

» Riga .. 

, Swedish 
Wainscot, Riga, log.. 
Masts, Quebec red pine 

Kowrie, load. . 
Oregon .. ° 
| Lath, ge fathom 
Petersburg. 
ae... per C, 12ft. by 

3 by 9in. 

Quebec, pine | Ist .. 13 
a 2nd.. 9 

» Srd.. 7 

Canada, spruce Ist. 10 
Srdand 2nd 6 

New Brunswick .. 6 
Archangel .. .. 9 
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Cedar, Cuba, sup. ft. 
Honduras, &c. .. 


ahoco® 


Ebony, Ceylon, ton 
Zauzibar, &c. 
Lignum Vitzx.. 
Mahogany, Cuba, 
superficial foot. 
St. Domingo, car. 
average .. 
Mexican, do. 
Tobasco, do. 
Honduras, do. .. 
Walnut, Italian 
Rose, Rio, ton 
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Coke tin 
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arrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upw: 
Bow inc and Low Moon— 
Terms in each case 2} dis. for cash in payment of monthly accounts, 
or 1} per cent. dis. for cash in lieu of three months’ bill. The 
Low Moor Co. and the Bowling Iron Co., Limited, deliver in 
London at 10s.; Liverpool, 7s. 6d.; and Huil, 5s. per ton extra. 


Under 2} cwt. each ne 

2} cwt. and under 3 cwt. 

3 cwt. - 34 cwt. 
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per cwt. 


Plates poe 6ft. wide, 2s. per ewt. extra. All plates differing me 
@ square form = regular taper, or when over 20 per cent. is cut away, 
extra per cwt 

“ Bowling ” weldless — for Saening boiler flues, 
4s. per cwt. 
Taytor Bros.’ boiler Pe 6d. per cwt. less; their terms as 
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“ Moxmoor ” (E. T. Wricnt and Sons). Best, to 5 ewt. >) 
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Best best bes, “to 4 ewt. 


Special, to 
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Soe and Sons— 
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“A Best serge plates aA 
Fox, Heap, and Co., at works, cash — 2 
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Nos. 
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Nail Rods—G ascow, f.o.b. 
CLEVELAND .. 


Hoops and Strips—Perarson and Krow.es— 
rdinary sizes and gauges, up to Sin. wide .. 
Best, 10s.; best best, 30s. per ton extra. 


Rails—G.ascow, f.o.b. . te 
CLEVELAND—Heavy rails es 
Light do. 
Wates—Tredegar Iron Company 
f.0.b. Newport. 
Ordinary quality of iron rails above 50 Ib. per yard in 250 
£4 15s. 0d. per ton f.o.b. Newport, net cash. 
For colliery sidings, works, £3 15s. to £4 7s. 6d. per 
Colliery bridge rails, in 10-ton lots, net cash 
Fishplates, at works, any section .. 
Old and D H flange rails, at works . 


Railway Chairs—G.asoow, f.o.b. 
Pipes—Gtasoow,f.o.b. ..  .. 


£12 15s. 
6 8 9 10 
Delivered free alongside ship Liverpool, 2} per cent. 
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IRON RAILWAY SLEEPERS. 
No. IV. 

Crass C.—Rails of Ordinary Section, Resting on 
Longitudinal Iron Sleepers.—Among the few attempts 
made by English engineers in the direction of iron 
sleepers, may be mentioned the wrought iron road of 
Mr. Sibley, of which a pengah of five miles was laid down 
in 1869 on the East Indian Railway. The sleeper here was 
lungitudinal, and made up of two 5 x 5$ angle irons 

laced back to back with the vertical table downwards, 
breaking joint, and bolted together at intervals. Cross 
ties were placed at every 10ft., which were also made of 
angle iron, bolted underneath the horizontal table of the 
inside main angle iron, and bent at the end to give the 
proper cant to the rail. This latter was of bridge section, 
so that it took its bearing towards the middle of each of 
the two angle irons, to which it was bolted, with a }in. 
packing of hard wood intervening. The cost of this was 
not greater than that of a timber sleepered road, and 
many advantages were claimed for it—its great stiffness, 
since the rail and sleeper combined to make up a deep 

irder, the facility of packing, the diminished depth of 

allast required, and the hold taken of the ballast by the 
central web. As a matter of fact, however, the road has 
not been successful, and no further extension of it has 
been carried out ;.as to the causes of this we cannot 
speak positively, but they may probably be found in the 
inability of the sleeper to resist longitudinal sliding, and 
its general want of coherence and solidity. 

At an earlier period (1860) Mr, H. L. Corlett, of 
Inchicore, proposed the yet bolder plan of a road consist- 
ing practically of two angle irons and —— else. The 
larger of these had a broad horizontal table, slightly 
bevelled, to fit the cone of the tire, and on this the wheel 
was to run, the flange overhanging the angle, and bearing 
sideways against the vertical table. his latter was 
deep, and recessed at the lower part to receive the vertical 
table of the other angle iron, which was fitted against it 
face to face, and then secured with bolts and nuts. It 
does not quite appear why these two vertical tables 
should netlines been brought into one, and the whole 
rolled as one Z-shaped section, but in any case the stiff- 
ness could not be otherwise than defective. Of a different 
description altogether is the “invert” permanent way of 
Mr. A. H. Maenair, tried in 1870 at Leith-walk station, 
Edinburgh. Hissleepers were simply wrought iron plates 
12in. wide and 3ft. long, bent to a camber of about 9in. 
and placed under the rails in the form of an inverted 
arch, To these were connected small butt plates 
rivetted underneath to the foot of the rail. The tie 
rods, which were of angle iron, also passed under the 
butt plates, and were rivetted to them. This would, no 
doubt, form a cheap and elastic road under light traffic, 
but it is obvious that it has no bearing whatever against 
lateral displacement, and would be consequently most 
dangerous on curves, where the thin edge of the invert 
would cut into the ballast almost like a knife. 

Of existing systems of permanent way with iron 
longitudinals, the first place must undoubtedly be given 
to that known as the “Hilf” system, from the name of 
its inventor, the engineer of the Ems and Wiesbaden 
Railway. _ The progress of this permanent way, 
pnt in Germany, has been very rapid. It is calcu- 
lated that more than 1000 miles of it are now laid and 
at work, an extension perhaps equal to that of all other 
iron-sleepered roads put together. First adopted on 
Herr Hilf’s own line, it has since been tried by the State 
railways of Hanover, Bavaria, Wurtemberg, and Belgium, 
not to speak of minor lines, and in all cases with appa- 
rent success. Its latest and most striking triumph is, 
however, that it has been definitely adopted as the per- 
manent way for the great military line now in course of 
construction to connect the capital of Germany with the 
newly-won districts of Alsace and Lorraine. Mr. Henry 
Simon, of Manchester, has been ae | strenuous efforts 
to obtain for it a practical trial on the railways of England. 
To that gentleman we are indebted for much information 
on the subject, and for the drawings from which Figs. 19-20 
aretaken. It will be seen from these that the longitudinal 
sleepers B are of an arched section, with a deep internal 
rib along the centre ; and that they support rails, A A, 
of ordinary Vignoles section. The rail is fixed to the 
sleeper by small angle-iron clips, a a, placed in pairs at 
about 2ft. interval, and held ¢ Dray + ordinary square- 
neck bolts, b 6. Thus the rail is not weakened by any 
holes or nicks in the base, as with wooden sleepers. The 
rail joint and sleeper joint are brought together for con- 
venience of laying ; but below this double joint lies a 
transverse sleeper c, preferably of the same section, and 
attached to the longitudinal by four angle iron clips, a a, 
and by bolts, 5 b, exactly as the latter is attached to the 
rail, With this and the ordinary rail fish-plate the joint 
has been found to quite satisfactory as regards 
strength. The cross sleeper is curved, when cold, so as 
to give the necessary cant to the rails. At the centre of 
each rail length of 30ft. a lin. tie-rod, fixed by nuts, g, 9, 
and washers, h, h, is employed as an extra precaution for 
preserving the gauge ; but so firm is the lateral grip of 
the sleepers upon the ballast that this is hardly required. 
This has been sufficiently proved by long experience, and 
by cases of accident in which the gauge was found un- 
injured where a wooden-sleepered road would have been 
almost destroyed. One objection found in the Hilf 
system has been that the edges of the longitudinal 
were apt to cut into the top of the cross-sleeper under 
heavy traffic. On the Nassau State Railways and the 
Berlin and Coblentz Railway this has been obviated by 
carrying the ends of the two longitudinals on two [ irons 
bolted to the top of the conde r, and fitting under 
the top of the longitudinal. So perfect is the joint made 
by this cross-sleeper, in spite of the longitudinal and 
the rail dividing at the same point, that the passage of a 
wheel from one rail to another is quite imperceptible ; 
and experiments made by packing up the rails so as to 
form a suspended joint with deep, angular fish-plates 
proved that this gave no superiority over the other joint 





with ordinary fish-plates, The mode of laying the - 
manent way thus formed is very rapid and simple. The 
longitudinal sleeper is first punched for the bolt holes 
according to one of eight standard templates, of which 
one is for a straight road, and the others for curves vary- 
ing from 200 to 1600 metres radius. The rail, bent to the 
pres curve if necessary, is then laid on the sleeper and 

lted to it in the shop. In - ing to lay new lines, 
a train of wagons, loaded with these combined sleepers 
and rails, is pushed up the road by an engine, the first 
wagon carrying a special crane, having two jibs back to 
back, which revolve together. Arrived at the end of the 
track, the crane picks a sleeper off the ey or and drops 
it into place, the near end resting on the furthest cross- 
sleeper already laid. When two are thus laid down the 
men fasten the fish joints, bolt the longitudinals to the 
near cross-sleeper, put a tie rod at the centre if required, 
bolt a cross-sleeper to the far end, and 30ft. of track are 
laid. With properly trained men this can be done in 
three minutes, or the line can be laid at the rate of 10ft. 
forward per minute. Whilst the one jib of the crane is 
depositing one sleeper in advance the other is picking up 
another from the wagon behiud, so that the process goes 
on without intermission. Whilst, however, the first lay- 
ing of a track is thus rapid, the renewal of the rails is not 
so easy, for, as the bolts have to be inserted from below, 
the sleeper must be taken up bodily for the purpose. 


road is, however, considerably the most expensive i 

sleepers, fastenings, dc. (10s. 4d. to 7s. 9d.) ; but it ju 

makes up for this by a saving in the rails, which are 
Vignoles rails, at only 50 lb. per yard, instead of double- 
headed at 801b. It is, however, a question how far this 
is a legitimate saving. The head of the North-Eastern 
rail may be taken roughly as 2tin. by lfin., that of the 
Hilf rail as 2iin. by 1;';in. This difference cannot but 
represent an important difference in the life of the rail ; 
and in addition the North-Eastern rail is capable of 
ry fe sara while the Hilf rail of course is not. If 
Mr. rrison were to abandon, like many other engi- 
neers, the idea of reversing, and adopt the “ bull-head” 
section now in fashion, he would have a permanent way 
which would be decidedly, though slightly, cheaper iu 
first cost than the Hilf, even at recent prices. This, 
however, is not everything. There is also the cost of 





maintenance and of renewal to be considered. The length 
jof time during which this system has been at work 


| enables this to be approximately arrived at, and Herr 
Hilf gives it as follows :— 
Maintenance :— 
| 240 mk. per kilo. per ann., or £19 5s. per mile per ann. 
| Renewal :— 
| Rails 550 mk. per kilo. per ann. 
‘Sleepers 180 mk. a * 


| Fastenings 80 mk. ” ” 


or £65 0s. per mile per ann, 




















The following table gives the specification, weights, 
and prices of Hilf’s permanent way, the weights being 
taken from Hilfs own work—‘ Die eiserne Oberbau, 
System Hilf, Wiesbaden, 1876”—and the prices from 
rates quoted about a year ago for each description of 
material in England :— 

Weight and Cost of Hilf's Patent Permanent Way per Rail Length 

i ‘"Nameaea os 

















. : | Price 
oo Description. ae “ - per bas 
One 9 metre length of line 
comprising : 
2 Steel rails, each 9 metres! &a&) 2 wd 
on Oe ek 93 40 5 
2 Longitudinal sleepers, 
each 8°96 metres long...| 1160°75 
1 Transverse sleepers, each 72°45 
2°60 metres long ... 168°5 
1 Cross-tie with somanetion 1725 |}114'0°1 9 
52 Holding-down bolts and! 
nutsfor rails... ... 35°5 146 047 
44 Holding-down plates for 
RE! ES RE 15 |114 01 63 
4 Holding-down plates for 
inside of rails near fish- 
BENE sha) Soe «sans; E dood 55 |114 0 0 6 
4 ) 2 eae 33°5 79\|0 24 
16 Fish-bolts and bolts for 
cross sleepers ies 19°5 1330/0 2 3 
8 Angle pieces for cross 
PO a eae 10°5 103) 0 0113 
Cost of punching holes in | 
sleepers, fastening rails 
on sleepers, nding 
cross sleepers, and de- | 
livery on rail at works | 10 2 6 
134 2440°0 £9 2 0 











The cost of laying and ballasting for the same length 
is given by Hilf as under :— 


&s. d. 
Ballast (12°7 
Se ee a SE Say Aa Ne ee 
Transport, laying, and adjustment of materials, 
maintenance during construction, &c. ... ... 012 0 


£3 2 9 


cubic metres at 4 marks per 


Reducing this to a standard form for comparison we | 





obtain the following result :-— 
£ sd. £ sd. 
Costofrails ... 4 0 Sorperyardrun ... .. 0 8 2 
— 4 em, Bo SS aa Sins ont i 010 4 
ost of laying an allast 5s. 2d. 
ballasting mys 29 » {Payne ts 3a. f ees 
£1 411 


It will be seen that this is exactly twopence per yard 
greater than the cost of North-Eastern permanent way 
with wooden sleepers, taking all three items. 


The iron 


figures for the 
find that the mainten- 


If we refer back to the correspondin 
North-Eastern Railway we shall 
ance—in both cases representing wages only—is given at 





| £50 per mile per annum, and that the total cost of 
| renewal is £1127 per mile. The frequency of renewal is 

not there stated, and of course varies greatly with the 

circumstances of the traffic. Hilf’s figures are based on 
| a life of fifteen years for the rails, and{fifty-six years for 
| the sleepers ; it would probably not be unfair to take an 
| equal life—fifteen years—for the North-Eastern Railway 
| permanent way generally, for this, if a low estimate for 
| the steel rail, is a very liberal one for a creosoted sleeper. 

If then we divide £1127 by 15 we obtain £75 per mile 
per annum for the sum to be allowed for renewals on the 
| wooden roads, as against £65 on the iron one. The 
| result would therefore appear to be that there is a 
| decided advantage in favour of the Hilf system in the 
| matter of renewals, and an enormousadvantage in thematter 
|of maintenance. This latter, however, is clearly one in 
| which comparison is very difficult and unsatisfactory, 
| so much depending on the nature of the traffic and on 
| what the engineer-in-chief—having in England the fear 
| of the Board of Trade before his eyes—may consider the 


| proper amount of attention to be given to his permanent 


way. The lower rate of platelayers’ wages in Germany 
| has also to be taken into consideration. It is fair, how- 
ever, to Herr Hilf to say that he has obtained his figures 
| by adding 50 per cent. to the results given by actual 
| working of his system upon his own railway. Makin 
_ therefore every conceivable allowance for differences an 
' mistakes, it seems clear that there must remain a con- 
| siderable balance in favour of the iron sleeper, and if 
| this be taken only at the figure given for the agen 
viz., £10 per mile, it becomes a saving of tio sm 
importance with such a line as the North-Eastern Rail- 
way, which measures its track by thousands of miles. 
| Apart from the question of cost, the advanta 
| claimed for Hilf’s permanent way, as against ownden 
sleepers especially, are in the main as follows :—(1) It is 
| more simple, inasmuch as rather fewer parts are required 
| for an equal length of road than with wooden sleepers. 
oo ying down of the lines is performed with great 
| facility and exactitude, and requires se little time. £ 
| If a train gets off the rails, it goes directly into the 
| ballast, and is thus stopped with less damage than when 
it is kept knocking over wooden cross sleepers. (4) The 
gauge of the line is maintained with absolute exactitude, 
even under violent and extraordinary strains. (5) The 
inclination of the top of the rails is secured absolutely by 
the mechanical bending of the cross sleepers to the proper 
curve. (6) All pom with the exception of the rail 
itself, are of unlimited durability, thus producing both 
cheapness of maintenance and security of traffic. (7) 
Owing to the continuous bearing, a lighter steel rail is 
required than with cross sleepers, thus reducing the cost 
of the only part liable to wear. 














360 


THE ENGINEER. 





Nov. 14, 1879, 








All these advantages, with the exception, perhaps, of 
the two last, may be freely conceded. With respect to 
durability, it seems to be proved that the sleepers, like 
the rails, are kept from corrosion by the vibration of fast 
traffic ; but it can hardly be maintained that the fasten- 
ings will never require looking to or renewal. With 
respect to the diminution in section of rail, it must not be 
forgotten that any loss of section in the head shortens the 
rail life. In any case, this is a point to be decided on 
the general question of longitudinal as against cross 
sleepers, rather than on that of iron as against timber. 

While much may be said in favour of the Hilf system, 
it is not impossible to point to disadvantages which it 
entails. M. Kirsch—Construction des Votes ferrées, Rev. 
Univ. des Mines, 1876—brings various objections against 
the method of laying, rapid and simple as this appears. 
There is, first, the defect already noted, viz., that the clip- 
bolts are inserted from below ; secondly, the material is 
sent along the line in trains exactly made up in the order 
in which the curves and straight pieces of the road follow 
each other, in order that the curved and straight rails 
may take their proper places. This acts well if all goes 
exactly right ; but the slightest mistake made, either in 
the shops or by the platelayers, throws out the whole 
day’s work, and causes great delay and embarrassment. 
It would seem, however, that this objection really applies 
to such systems of rail-laying in general, and has no 
special reference to the Hilf sleeper. Another objection 
is, that owing to the difficulty of taking up and re-laying, 
the system is not adapted for railways under construction, 
where the track has generally to be shifted several times. 
This, M. Kirsch admits, is not important, because it is 
always advisable not to subject what is to be the perma- 
nent way of the line to the rough usages of this temporary 
work. A more important defect is the shearing and 
twisting strain to which the clip-bolts are subjected, and 
which obliges them to be numerous--forty-eight to each 
oft. length. Lastly, the special punching needed for the 
sleepers to be laid on curves is a serious evil, for owing 
to the accuracy required, and the time it takes, it is 
necessary to have special appliances and staff devoted to 
it, and to keep in stock, in view of accidents, a consider- 
able quantity of each one of the thirty-three types which 
are required to supply the different varieties of curves. 

These objections, as will be seen, deal exclusively with 
details, and can hardly be said to show much beyond 
slight imperfections. Of more general ones there scem 
none very definite. It is said that on the Lower Silesian 
Railway the sleepers were found liable to bend, and hard 
to re-straighten, but this may have been before the 
central rib was introduced. It has also been stated that 
the wear and tear of rails is heavy ; but why this should 
be it is difficult to say, since it seems generally agreed 
that the elasticity of the road is perfectly satisfactory. 

We will here take leave of the Hilf system, and shall 
notice a few other types of the same class in a future 
impression. 








THE SYDNEY EXHIBITION. 
No. IL. 

In motors, lifting machinery, &c., the show on the 
British side is large and good ; Messrs. Archibald Camp- 
bell and Co., of Thrapstone, show a vertical combined 
steam engine and boiler ; Messrs. A. Chaplin and Co., of 
Glasgow, a vertical stationary engine and boiler, two 
portable hoisting engines, and a screw steam launch 
engine and boiler. Messrs. Beyer, Peacock, and Co. 
show photographs of their locomotive engines ; Messrs. 
Dubs and Co., of Glasgow, exhibit their combined loco- 
motive engine and crane; Messrs. Hall, of London and 
Dartford, their 14-horse power “ Economic” engine with 
boiler and speed governor; the Haslam Foundry and 
Engineering Company a compound condensing and high- 
pressure steam engine, with expansive gear and valve ; 
and a 30-ton triple geared winch ; Messrs. William Jones, 
of Warrington, a vertical engine ; Mr. E. S. Hindley, of 
Boulton, a similar engine ; Mr. A. P. Postlethwaite, of 
Egham, two Outridge’s patent engines, one a 6-horse 
horizontal engine with double cylinder, the other a 
2-horse power vertical with single cylinder; Messrs. 
Procter and Wallis, of London, one of their com- 
bined vertical engines and boilers ; Messrs. Seekings and 
Ellery, of Gloucester, a stationary engine; Messrs. 
Shanks and Son, of Arbroath, one each of their vertical 
and horizontal engines and boilers; and Messrs. 
Thomson, Sterne, and Co., gas engines and hydrocarbon 
engines. Messrs. Tangye Brothers, of Birmingham, 
besides engines, cranes, and boilers, show their well- 
known pulley blocks, hydraulic and screw jacks. 
Amongst the numerous accessories and fittings may be 
mentioned Messrs. Schaffer and Budenberg, of Man- 
chester, gauges, injectors, counters, and Buss’s patent 
governor; Mr. John Spencer’s gauges and valve cocks, 
Messrs. Topham’s boiler tube Soaked: the admirable 
leather belting and materials of Messrs. Fleming 
and Co., of Halifax, and that of Messrs. Anderson, 
Abbott, and Anderson, of London; the tan flax belting, 
and hose of Messrs. McGregor and Co., of Dundee ; the 
leather belting of Messrs. J. Tullis and Son, of Glasgow ; 
Messrs. John Wallace and Co.’s metalized bearings ; Mr. 
Moncrieff’s steam boiler water gauge glasses; Messrs. 
Napier. and Son’s speed indicators; the Hancock In- 
spirator Company’s combined pump and injector; Mr. 
Victor Kullberg’s automatic heat governor ; the furnace 
bars of the Rocking Fire-bar Company, and of Mr. 
Dobson, of Nottingham; Mr. J. W. Duncan’s marine 
——- and steam increasers ; the specially prepared 
eather for pumps, mining, and other purposes, exhibited 
by Messrs. Evans and Co., of Bristol ; Mr. H. Faija’s 
speed indicator ; the crane chain of Messrs. Eli Baylie 
and Co., of Stourbridge ; the boiler composition of the 
Anti-Lithon Company; and, lastly, the well-known 
patent spring safety valves of Mr. Adams, of West 
Gorton, as adapted to marine boilers, and to locomotive 
and other engines. 

Amongst machinery of another and very different 








character must be mentioned Messrs. Siebe and Gorman’s 
ice-making machine; the aérated water see of 
Mr. W. Gibbs ; Messrs. Barnett, Sons, and Foster ; and 
the British Syphon Manufactory ; Mr. Boord’s glass bottle 
stopper; Messrs. Farrow and Jackson’s well-known 
cellar and bar fittings; the “patent” liquid metal for 
capsuling bottles, and Mr. Schreiber’s handy little 
capsuling machine. 

‘ollowing the order of the curious classification, we 
come again to machinery of a very different kind from that 
just noticed, namely, railway plant, stock, and apparatus. 
And here the mere transcript of the names of the exhibi- 
tors would suffice to show the relative importance of the 
section. Messrs. John Brown and Co. send iron and 
steel material of all kinds ; Messrs. Brown, Bayley, and 
Dixon a collection of springs, tires, rails, and axles ; 
the Acaster Company their patent rails and joints ; 
Messrs. Bird and Co., their portable railways for mines 
and plantations ; Messrs. Robertson, models of Barker’s 
patent tram rail and sleeper, and of Hill’s longitudinal 
sleepers ; Messrs. Priestman Brothers, working models of 
crane and barge, railway truck, &c. ; railway fastenings, 
nlates, bolts, &e., of the Patent Nut and Bolt Company ; 
Messrs. Osborn’s springs and wheels ; Messrs. Vickers, 
steel axles, tires, cranks, &c.; Mr. Maxwell’s railway 
carriage lock ; Messrs. Ibbotson’s springs, buffers, axles, 
wheels, &c. ; a model of the Fairlie double-bogie loco- 
motive ; Mr. Gover’s dust and draught shield ; the 
wheels of the Hadfield Steel Foundry Company. Rail- 
way signal apparatus is exhibited by Mr. William Smith, 
of Castlefield, Manchester; Messrs. McKenzie and 
Holland, of Worcester ; Messrs. Froom, Sons, and Co., 
of London; and Messrs. John Harper and Co., of 
Willenhall. 

The section devoted to shipping and water transport 
presentssome remarkable pointsof interest. The immense 
yield of wool in Australia has induced two of our London 
dock companies to show the colonists what excellent 
accommodation they can offer their merchants; they 
exhibit models, plans, and photographs, accompanied by 
full descriptions of their wool warehouses, with portions 
of the joke adjoining. The wool warehouses in each 
case, we are told, are capable of housing 100,000 bales of 
wool atatime. The Orient Steam Navigation Company 
exhibits models, pictures, and plans of its steamers, 
Lusitania and Orient, built in the Clyde by Messrs. John 
Elder and Co. The Inman Steamship Company has a 
full ship rigged model, &c., of its steamship, City of 
Berlin, described as the largest passenger steamship afloat. 
Messrs. Anderson, Anderson,and Co.show models, pictures, 
and plans of their iron ships Hesperus and Harbinger. 
Messrs. Johnson, Gregson, and Currey exhibit the arrange- 
ment of berths in the South Australian and Queensland 
emigrant ships. Messrs. Oswald, Mordaunt, and Co., of 
Southampton, show models of steamers and sailing vessels, 
Rear-Admiral McDonald shows his folding-boats and 
canoes; and the Berthon Company their portable boats and 
canoes. Amongst other exhibits we may name Messrs. 
Burney’s iron water tanks; Messrs. J. W. Aston and 
Co.’s, of Stourbridge, large show of chains, cables, anchors, 
forgings, and large tools; Messrs. Grindley and Co.’s 
anti-fouling composition; Messrs. Engert and Rolfe’s 
sheathing ; Mr. White’s tents, canvas, and cordage; 
Messrs. Henry Wood and Co.’s chains and anchors ; an 
the Lowe-Vansittart screw propeller. 

Agriculturalimplements, tools, and machinery naturally 
form a very prominent feature in the Exhibition. There 
are eighty-nine entries in this section, and we have not 
noticed the absence of more than one or two of the 
largest makers. Nearly all the agricultural engineers, 
besides implements, show steam engines and road engines, 
of which ave isa large number. Messrs. John Brown 
and Co., Limited, exhibit in this section oe gn of the 
iron and steel materials used for agricultural purposes. 
One class—that of wire netting, fencing, hurdles, 
gates—is very full, in order to meet the ravages of 
kangaroos, wallabies, and rabbits. We note the names 
of Messrs. J. B. Brown and Co.; Bayliss, Jones, and 
Bayliss ; F. Braby and Co.; E. H. Cadiot, H. Greene 
and Son, Hill and Smith, E. C. and J. Keay, Johnson 
and Nephew, and the Imperial Wire Company. 

In the hardware class there are more than fifty exhibi- 
tors, including the Blackwall Galvanised lron Company, 
the Anglo-American Tin Stamping Company, Messrs. 
Baldwin, of Stourport; Messrs. Clark and Co., of Wolver- 
hampton; Messrs. Blews, Messrs. Barnes, Messrs. Hinks, 
and the Lamp Company, of Birmingham ; Messrs. H. 
Greene, Felsenthal, Evans and Wormall, Mayer and 
Meltzer, the Silber Light Company, C. Upham and Co., 
and Zimmermann and Co., all of London; Messrs. Yates, 
Heywood, and the Rotherham Foundry Company, 
Young’s Paraffine Company (lamps), Messrs. John Wright 
and Co., Wright and Butler, and Wright and Fletcher, 
John Yates and Cv., of Birmingham ; Messrs. Wosten- 
holm, Walker and Hall, Shaw and Fisher, Martin, Hall 
and Co., A Lippett and John Blyde, of Sheffield ; Messrs. 
John Russell and Co. Limited ; Messrs. Sydney Flavel and 
Co., of Leamington ; Messrs. Hargrave and Co., of Dub- 
lin; Mr. George Kent, of London, and others whom we 
have not space to name. 

Portable fire-arms are, of course, objects of great 
interests in colonies, and the principal English makers 
have contributed largely. We need only name Messrs. 
S. Grant, Purday and Sons, Alfred Lancaster, and Hol- 
land and Holland, of London; Mr. William Soper, of 
Reading ; Messrs. Scott and Son, Tisdall, Webley and 
Son, Hill, Lewis, Bentley and Playfair, G. Burns, and 
John Duncan, and Mr. W. W. Greener, of London and 
Birmingham. The section is headed by Sir W. G. 
Armstrong and Co., who show hydraulic machinery, guns, 
and ammunition. 








ENGINEER APPOINTMENTS IN THE Navy.—The following 
appointments have been made at the Admiralty :—Mr. Thomas 
Ross, engineer, to the Lord Warden, for service in tender; and 
Mr. William Moore, engineer, to the Express, 
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PUMPING AND MIXING MACHINERY AT 
TWICKENHAM SEWAGE WORKS, 

Tue machinery which we illustrate on pages 362 and 366 hag 
been erected by the order of the Twickenham Local Board, of 
which Mr, F, Ashton isthe chairman, in connection withan exten- 
sive system of main drainage which had become eminently need. 
ful to prevent the sewage of this large and populous district 
being a source of contamination to theThames. The drainage is 
intercepted and carried by the new sewers to a piece of waste 
land called the Mereway, at a convenient distance from the 
town, When it reaches this spot it is about 50ft. below the 
level of the ground on which the engine-house is built, and it 
requires to be lifted high enough to flow into the precipitating 
tanks. There is also a considerable reserve of power in the 
pumping machinery available in case it should be found 
necessary to discharge the sewage at a spot at a greater 
elevation situated some distance off. 

The engines and pumping machinery were designed and 
constructed by Messrs. Hayward Tyler and Co., of London and 
Luton, under the direction of the consulting engineer of the 
Board, Mr. J. Mansergh, of Westminster-chambers, and of their 
surveyor, Mr. H. M. Ramsay. The mixing machinery was 
constructed by the same firm in accordance with designs 
supplied to them by Mr. Ramsay. 

"he following are the general dimensions and particulars of 
the machinery:—The boilers are two in number, of the 
Lancashire type, 22ft. long x 6ft. diameter, with four Galloway 
tubes in each flue, fitted with Martin’s patent furnace doors, 
Jordan’s dead-load safety valves, and Giffard’s injectors ; 
working pressure, 601b. The engines are two in number, 
horizontal, box bed-plate type, high-pressure and condensing ; 
the cylinders are I6in. in diameter, 30in. stroke, steam- 
jacketted and clothed with felt and mahogany with brass 
bands; speed, 45 revolutions per minute. The engines are 
fitted with high speed governors of the Porter type, very 
sensitive in their action, Meyer’s variable expansion valves, 
forged wrought iron cranks; fly-wheels, 10ft. diameter, 
24 tons weight, turned on the rims, and made with 
counterbalance weights to balance the connecting rods 
and cranks, The bottom slide bars have a special arrange- 
ment of oil-catchers cast on the entire length of the bars, 
ensuring perfect lubrication, economy in oil-consumption 
and cleanliness. The crank-shaft bearings are also provided 
with oil catchers. The engines are of good proportions 
and high finish; they work smoothly oat well, and have 
continued to do so since they were started on April 2nd, 1879. 
The condensers are ordinary, double-action air pump, jet 
condensers, bolted to the ends of the exngine beds and worked 
from the piston rods, ‘The air pumps are 54in. x 30in. stroke, 
vacuum, 26in. The consumption of fuel is very low. All 
working parts of the machinery are so made as to be as far as 
possible interchangeable. 

The sewage pumps are six in number, in two sets of three 
of the single-acting plunger type. Their dimensions are 
ld4in. diameter by 33in. stroke, speed 12 strokes a minute. The 
valves are clack valves shod with leather, placed diagonall 
and working on planed cast iron seats. ‘The valves are all 
accessible by means of suitable doors both above and below 
the seatings. The area of each set of valves—suction and 
delivery—equals the area of the rams. These valves give 
excellent results, The pumps are driven by very massive cast 
iron gearing and wrought iron cranks, carried on heavy cast 
iron frames placed across the well. The plungers are connected 
to strong spear rods of pitch pine; the connecting rods are 
of wrought iron fitted at each end with massive gun-metal 
couplings. The guide bars are of cast iron, with large 
oil boxes cast in the bottom, into which the crossheads 
dip at each down stroke—thus lubrication is ensured 
and waste of oil prevented. The glands and necks of 
the pump barrels are fitted with gun-metal bushes. The 
guide bars are carried on a strong framework of girders. 
The total lift at present is 60ft., and the delivery about 
one and a-third million gallons per day of twelve hours. 
The pumps work with perfect smoothness, entirely free from 
shock, and have required no alteration since first started. 

The water for the condensers and for the mixing apparatus 
is supplied by two of Messrs. Hayward Tyler and Co.'s patent 
Universal steam pumps; steam cylinders, 9in. diameter; 
pumps, 7in. diameter, pumping into a tank above the mixing 
house. 

We have not been informed what system of precipitation 
the Board intend ultimately to adopt, but the mixing 
machinery is so arranged as to be applicable to any of the 
systems at present in use. There are two wells or circular 
tanks, each provided with agitators and a complete arrange- 
ment for lifting a measured quantity of the mixture into a 
shoot which carries it to the 5 nme circular tank where it is 
completely incorporated with the sewage before the latter 
flows away to the settling tanks. 








WINDING ENGINES AT THE YELLOW JACKET 
MINE, CALIFORNIA. 


In our last impression we published an elevation and plan 
of these engines, with a description. We now complete our 
illustrations by giving at page 363 an end elevation showing 
ro ota tt of the winding drums, clutches, and other 

etails. 








THe Buenos Ayres Exutsrrioy.—The time for entries— 
United Kingdom—for the Buenos Ayres Exhibition has been 
extended to the end of the present year. 


_ TECHNICAL Epucation.—Arrangements have been made by the 

City and Guilds of London Institute for a series of lectures, the 
first of which was delivered by Professor W. E. Ayrton on the 
evening of the Ist inst. The lictare was well attended. Two 
courses of lectures are to be given—Professor Armstrong, F.R.8., 
taking one course—both of which are on subjects of interest to 
artisans and others connected with different constructive in+ 
dustries, and are to be delivered at the Cowper-street Schools 
Finsbury, E.C. The charges are but nominal, and it is expected 
that large numbers of the intelligent classes of artisans, foremen, 
and others will be in attendance. 


EnGiisHh WorkKMEN IN AMERICA.—A number of cutlers who 
emigrated to America at a time when special inducements 
were held out to Sheffield workmen have returned. They 
give a deplorable account of how they were treated. In 
one factory they found Germans, French, Greeks, and all 
kinds of foreigners. The Germans ground blades for 15 
cents a thousand. If they got a dollar a-day they were satisfied. 
Sheffield men, says the returned cutlers, could not live out there. 
All that Sheffield cutlers were wanted to do was to teach the 
Germans the trade, and then the Sheffielders were told, ‘‘ Your 
services are no longer required,” ‘The return of these men will 
prevent others going out, 
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RAILWAY MATTERS. 


Tux engineers employed in projecting the Nish-Vranja Railway 
have completed their surveys, 


Tue French State railway officials have inaugurated a new 


section of railway from Loches to ChAtillon. 

Te record of new railroad construction in the United States 
during the present year is given by the Railroad Gazette of 
October 17th as 2507 miles, as against 1422 miles for the corre- 
sponding pericd of 1878. 

Tye cars on the tram line recently constructed between Red- 
fern—the railway terminus—and Hyde Park, near the Sydney 
Exhibition Building, are to have steam engines attached. ‘The 
motors have been received from America. 

A mar of the Mexican Railway has just been published by Mr. 
W, Abbot, Tokenhouse-yard, showing the proposed extension to 
the Pacific, by which the railway would be made to connect the 
Gulf of Mexico at Vera Cruz with that ocean. 

Tus Matale Railway — Ceylon —is being proceeded with 
vigorously, but the Governor has determined to postpone the 
question of railway extension into the Rakwane district until 
after the completion of the Kandy-Matale line. 

For the construction of an elevated railway in Philadelphia the 
City Councils have lately given their consent to the plans pre- 
sented by the Pennsylvania Railroad Company, and a large con- 
tract for the ironwork has already been awarded to the Edge 
Moor Ironworks. 

Tr has been reported from the spot that on the northern side of 
the Great St. Gothard, at Goeschenen, the works reached the 
exact middle of the tunnel at fifteen minutes before nine in the 
morning of October 31st. The distance was 7460 metres, or four 
miles and two-thirds of a mile. 

Aworuer French statist has, after a very laborious examina- 
tion of the number of deaths from railway accidents in all parts 
of the world, come to the conclusion that if a person were to live 
continually in a railway carriage, and spend all his time in 
travelling, the chances in favour of his dying from railway acci- 
dent would not occur till he was 960 years old. 

A CORRESPONDENT of the Zimes in the north-west provinces 
writes: ‘the other day I saw at Umballa Station a long train 
consisting entirely of locomotive engines and tenders borrowed 
from various Indian lines by the Punjab railway authorities for 
the pur of working off the block on their lines. The Sukkur- 
Padur al is open for engines nearly as far as Jacobabad, 
and is being constructed at the rate of over a mile daily.” 

In the Middle—New Zealand—Island during the year ending 
June last, fifty-nine additional miles of railway were opened, 
making a total of 809 miles constructed at a cost of £5,757,000, 
or about £7000 per mile. The following figures show the extent, 
cost, and the results of the working of the past half-year of the 
railways of New Zealand:—Total mileage, 1145; cost of con- 
struction, £8,057,000; receipts, £758,000; expenses, £545,000; 
net revenue, £213,000; average rate of interest, £23. 

Ir is stated that the London, Chatham, and Dover Railway 
Company have purchased a large piece of land on the banks of 
the Medway at Rochester, with the intention of constructing 
extensive docks and wharves for the convenience of shipping at 
Rochester. With the erection of large warehouses on the docks 
and quays, and a spacious new station in the centre of the town, 
it is expected that a large shipping trade will be attracted to the 
town, and much to the advantage of the railway traffic. 

Ir is stated that the proposed railway through the Arlberg, 
Switzerland, meets with increasing favour. The Y pega speci- 
fications, as soon as completed and have received the Emperor’s 
sanction, will be laid before Parliament. The Vienna Chamber 
of Commerce has declared in favour of the scheme, and the 
Chambers of Peers and Deputies in their addresses to the Crown 
at the opening of the session referred to the project in terms of 
warmapproval, It is considered, therefore, that the construction 
of the proposed line is already assured. Surveys are now being 
made for a line of railway over the Briinig Pass, between Inter- 
laken and Lucerne. 

In concluding his report on the collision which occurred on the 
2nd ult., near Fountainhall station, on the Edinburgh and 
Carlisle section of the North British Railway, between two goods 
trains, Major-General C. 5. Hutchinson says, this collision is 
eminently one of that class which would be prevented were the 
block system in force; and considering the important nature of 
the tratlic which passes over this line (viz., the express trains 
between St. Pancras and Edinburgh), this collision will not have 

en in vain if it urges the directors of the North British Railway 
to complete, with the least possible delay, the establishment of 
the block system over the sone, Eig sees miles, out of the 
total ninety-seven miles between inburgh and Port Carlisle 
junction, there being at present only forty miles provided with 
that mode of working. 

AN underground railway is proposed from the Place de l’Etoile 
to the Bois de Boulogne. It will have a length of 1600 metres. 
The extremities are the corner of the Rue de Presbourg, on the 
south side of the Avenue de la Grande-Armée, at one end, the 
Carrefour des Sablons, on the Boulevard de Maillot, at Neuilly, 
on the other. The line will run at an average depth of about 
15ft. below the level of the road. The tunnel for this proposed 
line will be cylindrical and will contain a single pair of rails, and 
the dimensions will be simply that of the train itself, which is to 
be propelled by air pressure. The train will be provided with a 
shield in front and one behind working as a piston in the tunnel, 
and propulsion may be by both exhaustion of the air in front and 
pressure behind. A train of four carriages containing 50 n- 
= each, or 200 persons, is estimated at a weight of tons. 

‘he air would be compressed by machines near the bridge of 
Neuilly, 

Our Australian Colonists are rapidly becoming the producers 
of their own railway stock. A handsome and commodious carriage 
—one of fifteen ordered for the ae a rail- 
ways—has recently been turned out in the motive Depart- 
ment, Adelaide, and is to be sent to the Sydney Exhibition. The 
carriage, first and second class, has been constru on the 
design of Mr. Thow, the locomotive engineer, and is 31ft. Gin. 
long, and 8ft. wide outside the pillars. The first-class compartment 
is 10ft. din. long and 7ft. 58in. wide inside the sheeting. The 
second-class compartment is 20ft. 4in. long, and has side seats 
running longitudinally, and an end seat the full width of the 
carriage. The panelling of the carriage is entirely of iron except 
where narrow panelsare fixed at each end, and between the lights, 
of which there are twelve sliding and three fixed on each side. 
The iron panelling is painted outside a delicate claret colour 
which contrasts well with the bright varnished woodwork, and 
hte the vehicle a remarkably attractive appearance. The under- 
rame is made of 7in. by 34in. by yin. angle iron, and is 31ft. Gin. 
long outside. At each end there is a light but substantial 4ft. 
wide platform—the carriage being entered from the ends instead 
of the sides—with steps and hand-railing by which ingress or 
egress is obtained. The entire length over the headstocks of the 
platform is 36ft. lin. There are one centre and two end bogies 
on Cleminson’s flexible wheel-base ag oe having six wheels 
2ft. Gin, in diameter, the centres of each ie being 10ft. 6in., 
ving a total wheel base of 21ft. The first-class compartment is 
tted with lining panels of Kauri pine, ventilator slides of Huon 
pine, and the seats are of cane with blackwood frames. The 
window-frames are of blackwood. The second-class compartment 
has cedar seats and Kauri pine ceiling. Carriages of the kind 
described are for use on the Kingston and Narracoorte, Mount 
Gambier and Rivoli Bay, and Port Augusta Railways, and other 
narrow-gauge Government lines, These are not exactly what we 
should consider the most comfortable carriages, but_ the South 
Australian Register considers them deserving very high praise. 








NOTES AND MEMORANDA. 


Dr. Donnatro Tommost has, according to Les Mondes, proved 
by very ingenious experiments that nascent hydrogen voes not 
differ in any respect from ordinary hydrogen. 


THE rainfall at Sydney, New South Wales, from nine a.m. on 
September 9th to nine a.m. on the 10th was 5°69lin. On the pre- 
pr day it was 2°760, or within forty-eight hours nearly 8hin., 
the heaviest yet known in the colony. 


THE Scientific American gives the following as an analysis of a 
piece of modern English calico :—Cotton, 53; china clay, 26; 
starch, 12; fatty matter, 25; chloride of magnesium, 2; chloride 
of zinc, 1°5; chloride of calcium, 0°5; moisture, 2°5; 100°0. 


From the 27th to 30th August there was a remarkable reading 
of the barometer all over New Zealand, it averaging from 30°70 
to 30°80, the weather being exceeding] fine ; but during the same 

riod, says India and the Colonies, the greater part of Queens- 

and and nearly the whole of New South Wales was visited by 
the most fearful storms of wind and rain experienced for many 
years. 

Tue transverse vibrations of metallic cylinders open at one end 
have been recently studied by Herr Fenkner, at Marburg. He 
finds that the vibration numbers of the tones of such cylinders are 
independent of the height of the cylinder. The vibration numbers 
of the corresponding toues of two such cylinders are inversely as 
the squares of the circumferences (or radii), and they are directly 
as the thicknesses of metal. 


SrarTisTIcAL notes of all kinds are at times useful to engineers, 
and we may therefore give the following from a return by the 
Director of Administrative Statistics at Vienna (based on the 
latest census of the great European States) showing that out of 
102,831 persons who lived over ninety years, 42,528 were men and 
60,303 women. ‘The longevity of women is yet more apparent 
when we consider the numbers of human beings who attain and 
live beyond 100 years. In Austria, Nature says, there were 229 
women centenarians to 183 male ditto; in Italy, 241 female to 
141 male ; in Hungary, 526 female to 524 male, &&. 


Proressor Kuess, of Prague, announces that the benzoate of 
soda is the best antiseptic in all infectious diseases. It acts, as 
the experiments of the author show, very powerfully. It is 
claimed that a daily dose of from 30 to 50 grammes to a full- 

own man will render the poison of diphtheria inoperative. 
The benzoate is prepared by dissolving crystallised benzoic acid 
in water, neutralising at a slight heat with a solution of caustic 
soda, drying, and then allowing the solution to crystallise over 
sulphuric acid under a bell-glass. Large doses do not apnewr to 
be absolutely necessary. Good results may be obtained by the 
daily administration of about 12 grammes. 


THE method of ornamenting metallic surfaces by photography, 
introduced by Herr Falk, consists in coating the metallic surface 
with a photographic film, which is then exposed under a trans- 

nt positive ; by this arrangement the parts lying beneath the 
vark places of the "ge g are not affected by the light, and are 
consequently capable of being etched. With curved surfaces a 
print taken in fatty ink on a by a photographic method is 
transferred to the metal, and all the parts covered with the ink are 
by this means protected from the etching. It is a peculiarity of 
this process that the — fluid colours all the etched places 
black, and this adds considerably to the effect of the whole. 


Dr. H. Hacer recently described a simple method for 
determining the specific gravities of fats, resins, &c. It consists 
in melting the respective fat, dropping it into a flat-bottomed 
vessel containing alcohol, in such a manner that the point from 
which the drops are allowed to fall is not over three centimetres 
distant from the surface of the alcohol, and that each drop be 
allowed to fall on a different spot. The fat globules thus 
deposited at the bottom are then removed to a liquid, consisting 
of either alcohol, water or glycerine, or mixtures of these, until 
after careful stirring and reduction or increase of the density, by 
the addition of one or another of the above liquids, the fat 
globules are held in equilibrium in any part of the liquid. The 
specific gravity of the latter is then determined, and this is, of 
course, at the same time the specific gravity of the fat. 


Mr. J. Fiercuer, F.C.S., recently described a new method of 
preparin; pean hydrogen. The plan is simply to fuse sul- 
phur and solid paraffine in a small glass flask, leading the resulting 
gas by means of a perforated cork, india-rubber, and glass tube 

irectly into the solution to be tested. The first gases are not 
sulphuretted, but when the mixture has been thoroughly fused 
and mixed the a hydrogen passes over abundantly. 
The advantage of the process is that the moment the flame of the 
lamp is removed the evolution of gas ceases, and the little appa- 
ratus can be laid aside without fear of creating offensive ns v4 
When used again, the gas passes at once when sufficiently heated. 
There are a few precautions to be taken. The mixture is inclined 
to bump when strongly heated, but a few pieces of broken 
tobacco-pipe shank prevent it. Care must be taken that when 
the lamp is removed and the ceases to pass, that none of the 
solution is sucked back into the bulb; it is very easily prevented. 
A very strong heat should not be applied, as then distillations 
would commence and the product condense in the tube. 


CLEANED up brass-work if left in dampsand acquires a fine brown 
colour, which, when polished with a dry brush, remains permanent 
and requires little cleaning. A green and light coating of verdigris 
on the surface of the brass may be made by means of dilute acids, 
allowed to dry spontaneously. The processes are, however, slow, 
and quicker means have to be adopted. Before bronzing, the 
brass is annealed, pickled in old or dilute nitrie acid, till the scales 
can be removed from the surface, scoured with sand and water, and 
dried. Bronzing is then performed according to the colour desired. 
A steel-gray colour is deposited on brass from a dilute boiling solu- 
tion of chloride of arsenic; and a blue by careful treatment with 
strong hydrosulphate of soda. Black, much used for optical brass 
work, is obtained by coating the brass with a solution of platinum, 
or with chloride of gold mixed with nitrate of tin. The Japanese 
are said to bronze their brass by boiling it in a solution of sulphate 
of copper, alum, and verdigris. Success in bronzing greatly 
depends on the temperature of the brass or of the solution, the 
proportions of the metals used in forming the alloy, and the 
quality of the materials; the moment at which to withdraw the 

8, and the drying require attention. 


THE following statistics of the manufacture of clocks and 
watches are furnished by Galignani’s Messenger. France is placed 
at the head of the list, and is credited with the production of 
chronometers, watches, timepieces, and clocks annually to the 
value of 65,000,000f.; then comes Switzerland, with watches, 
60,000,000f.; America, watches and clocks, 32,000,000f.; England, 
chronometers and watches, 16,000,000f.; Austria, timepieces, 
10,000,000f. ; Germany, oc: appa and watches, 25,000,000f. 
This gives a total considerably over 200,000,000f. for the whole 
watch and clockmaking trade in the world. The amount assumes 
the ater importance when the fact is remarked that 
differing from nearly all other businesses, the raw material 
enters so slightly into the = cost ; the principal expenditure 
being almost exclusively in labour. The approximate number of 
articles produced is as follows :—France maar 1,000,000 pieces 
annually; Germany turns out about 2,000,000 of an inferior 
article. The same may be said of the American manufacture, 
which turns out from 700,000 to 800,000. As far as watches are 
concerned, Switzerland heads the list with an annual production 
of 1,500,000; France follows with 500,000; United States from 
300,000 to 350,000; England, 200,000, but these are of very superior 
e., The enormous total is that 2,500,000 watches and 

? 


a a iam are annually dispersed in the four quarters 





MISCELLANEA. 


THE Queensland Railway League has commenced testing the 
coal seams near Oakey Creek. 


THE Village of Tarbett (Scotland) is to have a new water supply, 
“much superior to that of Loch Katrine supplied to Glasgow.” 

A ciass for blow-pipe analysis, in connection with the City 
and Guilds of London Institute, commenced at the Quebec 
Institute, Baker-street, yesterday. 

THE two hundred and sixty-nine boats of the Naticial Lifeboat 

Institution, which is may iy by voluntary contributions, saved 
six hundred and sixteen lives during 1878. 
_ AT a meeting of the Date Town Council held on Monday, 
it was stated that the Council of the Royal Agricultural Society 
had practically determined to hold the show for the year 1881 
at Derby. 

Mr. Bower, of St. Neots, has received two medals for his air 
process of preserving iron from rust—one from the Royal Corn- 
wall Polytechnic Society, and the other from the Yorkshire Fine 
Art and Industrial Exhibition. 


Tue iron framing for the 1881 Exhibition building in St. 
Petersburg has been ordered of a St. Petersburgh foundry. The 
weight of the ironwork is 160,000 Russian pouds and the cost 
fixed is estimated at four roubles per poud. 

A NEW gunboat, the Wehr, was launched a few days ago at 
St. Petersburg, measuring 110ft. long by 38ft. broad, with 7ft. 
draught of water. On the bow of this vessel will be placed a gun, 
llin. calibre, with two four-pounders on each side. 


Ir is again proposed to cross the Channel by means of a large 
ferry-boat, which will susry trains from the station of a new 
line from London, at Beachy-head, to Dieppe. The ferry-boat 
rd as pong to be between 600ft. and 700ft. in length, and 150ft. 
wide. 

THE barque Decapolis had, at departure of last mail from 
Queensland, sailed from Cairns for London with a cargo of 
300,000ft. of Cedar, the first venture on a large scale of this 
valuable wood for the home market. It is hoped, however, that 
it will prove the pioneer of a valuable trade. 


Tue first vessel built of steel at the Hartlepools is about to be 
constructed by Messrs. E. Withy and Co., of the Middleton 
Shipyard, for the lucal shipowning firm of Steel, Young, and Co. 
The vessel will be fitted with engines of 150-horse power, and 
the shell will be constructed of Landore steel. 


Dr. A. BoyDen, the inventor of various improvements on the 
turbine water wheel, and possessor of other valuable patents, 
died on Friday the 17th ult., at Boston, Ohio, leaving a fortune 
of between 1,000,000 dols. and 2,000,000 dols., the greater portion 
of which is bequeathed to various public institutions in Massachu- 
setts. 


A FOUR-BRANCH street lamp with ordinary burners has been 
erected upon the refuge at the lower end of St. James’s-street, 
Piccadilly, and fitted with adjustable reflectors on Collin’s 
system. it is claimed, that though no more light is obtained by 
these or any other reflectors, all the light from the gas is directed 
into the necessary direction and thus utilised. 

Tue Birmingham Town Council purpose borrowing from the 
Public Works Loan Commissioners a sum of £159,336 for the 
purchase of land for street improvezaents and wharfage purposes, 
for a site for public baths, and to defray the cost of street and 
wharf improvement works already executed, &c. On Tuesday 
Mr. J. T. Harrison, C.E., Local Government Board inspector, 
held an inquiry in Birmingham touching the application. 


Tr is estimated that of the 132,607,806 tons of coal raised in 
Great Britain during 1878, 7,350,000 tons were used in the manu- 
facture of gas. Taking the average yield per ton at 9800 cubic 
feet, the total quantity of gas manufactured throughout the 
United Kingdom during the year 1878 would be 72,030,000,000 
cubic feet. Deducting 8 per cent., or 5,762,400,000 cubic feet 
for loss by leakage, &c., we have 66,267,600,000 cubic feet, as the 
quantity of gas consumed for various purposes. 


SEVERAL street accidents have lately occurred at Camber- 
well, Peckham, Clapham, and Brixton, in consequences of horses 
taking fright at the rattling noise made by trains passing over the 
London, Chatham, and Dover Railway bridges, under which 
corrugated iron roofs or ceilings have recently been placed, but 
the general manager of the company says, ‘‘ ‘The corrugated iron 
roofs were put up under compulsion at the instance of the vestries 
of the parishes in which the bridges are situated. I do not see, 
therefore, how we can possibly do anything.” 

Srnce 1877 there have been 61 vessels built in New South 
Wales, of 4510 tons in the aggregate. In Victoria during the 
same period there have been only seven built, the united tonnage 
of which was 428 tons. In New South Wales the duty upon 
rope, cordage, &c., is 2s, one ewt., other ship chandlery being 
admitted free; whilst in Victoria the duty upon rope, cordage, 
&c., varies from 11s. 3d. to 28s. per cwt., and other articles of 
shipchandlery 25 per cent. ad valorem. To these duties are 
attributed some of the slow growth of shipbuilding in Victoria. 

THE value of a cab horse in Paris which, from accident or age, 
is no longer useful for harness purposes is, says the Times, esti- 
mated at 68f., apportioned as follows :—Skin, 13f. 60c.; hair, 1f.; 
blood, 6f. 30c.; nails, 12c.; shoes, 1f. 80c.; viscera, 1f. 60s.; 
tendons, 30c.; intestines, 1f.; grease, 4f. 98c.; bones, 2f. 30c.; 
flesh, 35f. The ultimate destination of the skin is the tan-pit, 
the tendons are used for glue, the feet for oil, the bones for 
animal black, the blood for Prussian blue, while the horsefiesh 
finds its place as a piéce de résistance in the cheap restaurauts. 


Fioops of abnormal character seem to be visiting almost every 

art of the world. The Szegedin and Murcian fioods preceded 
by those in southern France and our own in Scotland and Wales 
are now we learn followed by floods in Jamaica. The eastern 
half of this island was visited from the llth to the 14th ult. 
with deluges of rain, which, swelling the mountain torrents and the 
streams around Kingston, have resulted in a fearful destruction of 
life and property. The main arteries of communication from 
Kingston, the capital, were rendered impassable, and the railroad 
and tram lines imbedded in sand. 


Tue following tonnage of steamers and sailing ships built during 
the first half of this year in the Newcastle district and on the 
Clyde are from the Newcastle Daily Journal. Newcastle district, 
including the Wear and Tees, 125 steamers of 162,814 gross ton- 
nage, 4 sailing ships of 3402 gross tonnage; total 129 vessels of 
166,216 gross tonnage. Glasgow district, including Greenock and 
Port Glasgow, 71 steamers of 74,672 gross bag 15 sailing 
ships of 14,763 gross tonnage ; total, 86 vessels of 89,435 gross 
tonnage. Average size of steamers in the Newcastle district, 
1302 tons. Average size of steamers in the Glasgow district 1051 
tons. 


A PAPER recently read by M. Wuillemin, director of the col- 
lieries at Aniche, in which he gives the following statistics, shows 
the rapidity with which the consumption of coal has increased in 
France during the last thirty years :— 


Production. Imports. Total Consumption, 
Tons. Tons. Tons. 
1850 4,433, 567 2,791,700 7,225,267 
1860 8,309,622 5,960,630 14,270,252 
1870 13,179,780 5,650,250 18,830,778 
1875 17,046,890 5,610,640 24,657,530 
1877 16,877,200 7,267,300 24,144,500 


The inferiority of the French miners to English colliers is shown 
by the fact that the average output of a miner in the department 
ob Nord or Pas de Calais is only 152 tons per annum, while that 
of a Durham collier is 333 tons or more than double ; also that 
the cost per ton of i on the rail is nearly 9s., while in 


Durham it does not ex 



















362 THE ENGINEER. Nov. 14, 1879, 








PUMPING AND MIXING MACHINERY, TWICKENHAM SEWAGE WORKS 
MESSRS. HAYWARD TYLER AND CO., LONDON, ENGINEERS. 
(For description see page 360.) 
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WINDING ENGINES AT THE YELLOW JACKET SILVER MINE, CALIFORNIA. 


(For description see page 360.) 
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CKAIG’S AUTOMATIC WEIGHING MACHINE. 


(For description see page 364 ) 
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CRAIG'S AUTOMATIC WEIGHING APPARATUS. 


Tue recent decision of Sheriff Barclay, of Perth, making 
the use of steelyard weighing machines illegal, has brought 
the subject of weights and weighing machines prominently 
before the public in Scotland. In view of this a description 
of an exceedingly ingenious new weighing machine invented 
and patented by Mr. James Craig, of Greenock, will be 
interesting. In this machine, it is claimed, are combined the 
labour-saving advantages of the steelyard and the self-acting 
principle of the spring balance, inasmuch as no weights require 
to be handled, the scale and weights being so constructed that 
the weight of the package causes the weight scale to lift the 
exact quantity of weights required to balance the beam; in 
addition it has this great advantage, that the weights used 
are all of Board of Trade Standard denominations with an 
even beam. The complete apparatus as shown in the drawings 
is specially designed for weighing hogsheads or other similarly 
shaped packages, but with slight modifications it is equally 
suitable for weighing packages or goods of any form or size. 
Fig. 1 is a side elevation. The hogshead is received at the 
higher end of a platform or plane, so inclined that it rolls on 
the platform by its own gravitation. To facilitate the rolling 
a pair of parallel iron aba of box hollow section run along 
the whole length of the platform. The descent of the package 
is completely controlled by a pair of triangular guides B, the 
roller bearings C of which fit into the hollow part of the rails. 
The guides are connected by wire ropes to a barrel brake D, 
and while the cask rolls down a weight E and spiral spring F 
are wound up, which on the package rolling on to the scale H 
take the guides back for another package. At the lower ends of 
the rails the bottom part is depressed so as to form a pocket 
G, into which the guides fall below the level of the top part of 
the rails; this allows the casks to roll on to the scale. This 
scale forms a continuation of the inclined plane, but is 
arranged so that the hogshead is stopped at the centre. This 
is accomplished by the bridle I hinged on to the sides of the 
scale. The bridle is worked by the lever J, which on being 
drawn down raises the bridle, and the cask continues its 
descent on to the cart or lorry placed in position to receive it. 
The scale is suspended from the end of the beam in the usual 
manner, but when the cask comes on to it, it is also supported 
from below by four cams on a pair of el shafts connected 
by toothed quadrants K worked by the lever L. By raising 
this lever the cams are lowered, and the entire weight of 
scale and package, left on the end of the beam. This arrange- 
ment serves the double purpose of preventing any unnecessary 
jerking or wear on the knife edges of the beam, and by letting 
the weight come gradually on to the beam the weights are 
lifted one by one by the weight scale M. In Fig. 2 so much 
of an end elevation is given as will explain the action of 
weighing. The beam is of the ordinary description, and may 
be either supported on a stand or suspended as in the common 
hanging beam. The scale M is connected to the beam by a 
flat iron rod N, and receives the weights O, which are thin 
square blocks with slots to enable their being centrally placed 
on the scale, the suspension rod fitting into the slots. The 
weights while on the scale and in pov, Bee are always in the 
same order, one beingdirectly over another. A pairof studs pro- 
ject on opposite sides, by which the weights are supported while 
in the frame P. This frame is box-shaped, open towards the 
scale, and has on the opposite inside several series of steps so 
arranged that all the weights can be supported in it by their 
studs each independently of the other with a clear space 
between them. Fig. 3 is a side elevation of the frame show- 
ing the stepping, and Fig. 2 shows a part elevation. The 
frame is mounted on a carriage with four wheels, and by 
turning the lever R the frame may be taken inwards clear of 
the scale, or outwards so asto encloseit. In this position the 
scale M is directly under the lowest weight in the frame, the 
suspension rod close in to the back part of the slots. When 
the package to be weighed is on to the scale H, and 
the lever L raised up—the scale gradually falling down 
as the cams which support it are withdrawn—the weight 
scale M rises, and as it does so lifts one by one 
the weights off the frame until it has lifted sufficient to 
counterbalance the package. The lever R is then turned 
inwards till the frame is clear of the scale. Should the 

ackage weigh an exact number of the weights in the large 
rame, which may be of any denomination—56 lb. or 28 lb.— 
then the weight has only to be recorded, and the frame 
returned, so as to enclose the scale again. If, on the other 
hand, small weights—say 1 lb. weight—are required to make 
the exact weight, the weight scale will always take off the 
frame the weight that checked it from rising higher. There 
is now too much weight on the scale, and it consequently 
tends downwards. This downward motion gives the means 
for working the small weights. These are arranged in a frame 
8, similar in every respect, except size, to the large one already 
described. It is supported on the scale M, of which it forms 
part. When the scale descends, the superfluous small weights 
are caught one by one by the disc T, which is then directly 
under them, a rod U working in their slots. When the scale 
has gone down until only the exact weight required to 
balance the package is left on, a further turn of the lever R 
takes the disc T into the position shown in the drawing. The 
disc is supported on a slide V working in a stand W, and con- 
nected to the weight frame by arod X. This connection is so 
arranged that when the frame is just moved inwards clear of 
the scale, a further turn of the lever R pushes the connecting- 
tod X outwards, and consequently the disc, and whatever 
small weights that may be on it, clear of the scale. On the 
~— being recorded, the frame P is moved outward, the disc 
T—by the action of a spring—goes inwards, the scale lever Lis 
lowered, and the weights return to their particular positions 
in the frames ready for the next package. To save counting 
the weights and to insure accuracy the large weights are 
numbered pogeaneety, beginning at the lowermost, the 
small ones beginning at the uppermost, so that by merely 
looking at the weights the total weight on the scale at any 
time is obtained. The whole process is almost instantaneous. 
A hogshead of sugar weighing a ton may be rolled from a 
ship’s side to the scale inside a shed, the weight of it ascer- 
tained to a pound, and then loaded on toa car without almost 
any labour, the two attendants being merely required to work 
a few levers. 








Sovuta Kxnstneton Mosgum.—Visitors during the week ending 
Nov. 8th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9900; mercantile marine, 
building materials, and other collections, 2405. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 4 p.m., 
Museum, 1534; mercantile marine, building materials, and other 
collections, 71. Total, 13,910. Average of corresponding week 
in former years, 13,895. Tota! from the opening of the Museum, 
18,516,093. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ee ee opinions of our 
correspondents. 





THE THEORY OF THE COMPOUND ENGINE, 
Srr,—In order to investigate more fully Mr. Turnbull’s rules 
for the compound engine, I select the first and last examples in 
the table extracted from his ‘Short Treatise,” and calculate the 
H.P. from his dimensions. The first example is— 
Boiler Sg 


45 Ib. : 125 lb. 
LH.P. L.P. Cyl. H.P. Cyl. H.P. Cyl. H.P. Cyl. 
50... ... 16 dia... Opin. dia. ... ... 8in. dia... .. Tin. dia. 


Mr. Turnbull says that at 420ft. per min. each boiler pressure 
will indicate 50-H.P. with these dimensions of cylinders. 
The expansions are nearly 3, 4, and 5 respectively. The 
average pressures, after making the usual allowances, are 35°51b., 
50°6 Ib., and 67°4 Ib. co Ty 
201 x 420 x 35°5 _ 99.4 Pp. 
201 x 420 x 50°6 
inn = 129-H.P.! 
33000 . 
20 x 420 x 67°4 _ no ' 
—_ wae 172-H.P.! 


In the last example he also says that each pressure will indicate 
1000-H. P.— 

Boiler pressures. 
45 lb. 80 Ib 125 Ib. 


LH.P L.P.cyl. HP. cyl H.P.cyl. HP. cyl. 
1000... 71... 41} ie yp a 
Then— oie - 
1 x 420 x 35°5 
> — 1807-H.P.! 
; 1807 
4001 x 420 x 50°6 _ os76 1p.) 
33000 


4001 x 420 x 67°4 
= 3432-H.P.! 
33000 


What could be expected from the following extraordinary 
rules :—‘ Multiply the indicated H.P. by 4 for the area of the 
low-pressure cylinder.” He then fixes his terminal pressure at 
5 Ib. above a perfect vacuum, but the terminal pressures really 
are 20 Ib., 27°7 lb., and 28°8 lb. Then ‘‘ Divide the boiler pres- 
sure by this constant, and extract the square root for the ratios 
of cylinders.” 

It is a pity that the author of such rules should be so thin- 
skinned as not to be able to withstand a little criticism. 


JoOsEPH HENRY. 
11, South Lambeth-road. 


Sir,—You have done me the favour to publish in THE 
Encriveer of October 31st a letter on the ‘‘‘Theory of the Com- 

und Engine,” in which I called attention to the fact that 

arnot’s proposition cannot be applied to the steam engine with- 
out qualification, and I went on to make, in other words, 
the following proposition :—Any fluid working between the tem- 
peratures T and ¢, which would be superheated if it were suffered 
to expand between the limits T and ¢ without doing work, will 
be apparently more efficient than any other fluid, which expandin 
without doing work between the same limits of temperature, T 
and ¢, would not be superheated. This proposition is demon- 
strably true, and I supplied the demonstration in the simplest 
language at my command. It is an important proposition, and I 
venture to think that I have been the first to call attention to it. 
I also stated that in applying Carnot’s proposition to the practical 
steam engine, we must, in estimating the efficiency of a pound 
of steam, take T as the initial temperature at the moment when 
the piston begins to make its stroke, and ¢ as the terminal 
temperature at the moment when the exhaust first opens. 

One of your contemporaries, to whom I incidentally alluded in 
my letter of the 30th of October, has done me the honour to 
devote a leading article to criticising my statements. I intended 
at first to reply to his criticisms in his own pages, but inasmuch 
as he concludes his comments with the words, ‘‘ We are tired of 
such rubbish, and we fear our readers’ patience is worn out,” I 
felt that it would be useless to ask him to publish a reply which 
he would most likely deem rubbish, and I must ask you to give 
me space to say a few words on a subject of much importance, 
and which possesses no personal interest whatever. The questions 
to be discussed are purely scientific, purely matters of tact and 
calculation. They admit of being discussed temperately, and 
with profit, and I shall avoid, I hope completely, dealing with 
them on any other basis. 

Your contemporary begins by saying, **The principle of Car- 
not is mainly the very fact which ‘J. R.’ is anxious to destroy. 
The doctrine that the efficiency of heat in any heat engine is the 
same for the same temperature, whatever be the nature of the 
substance employed.” I have no desire and I have made no 
attempt to “‘destroy.” I have added a rider to Carnut’s propo- 
sition in the shape of the proposition given above. Carnot knew 
nothing whatever of the fact that steam when expanding without 
doing work is slightly superheated. ‘‘ Experiments,” says 
Rankine—‘‘ The Steam hele and other Prime Movers,” page 
323—“‘on the free expansion of steam have been made by Mr. 
C. W. Siemens, and show, as theory leads us to expect, that steam 
after having been freely expanded, is superheated or above the 
temperature of saturation re to its pressure.” 
Carnot knew nothing about this ; he knew nothing of the modern 
theory of heat, but considered that caloric was a material fluid. 
Your contemporary, although he objects to my proposition being 
made, has not adduced a single argument against it, and I may 
pass on to another portion of the subject. 

My critichaving referred in somewhat indefinite termsto my state- 
ments concerning the condensation of steam in the performance 
of work without a corresponding fall in sensible temperature, in 
which he fails to see that steam expanding in a steam engine 
becomes supersaturated, unless the cylinder is exceptionally 
well jacketted, goes on to criticise my assertion that one 
of the limitations to be introduced is that “the tem- 

rature T and ¢ must be that of the steam when the piston 
Looten to make its stroke, and that of the steam at the end of its 
stroke,” and says, ‘‘ Our statement and Carnot’s statement is that 
the limiting temperatures are those of the boiler and condenser.” 
Carnot never stated anything of the kind regarding a steam 
engine. 

If Carnot’s proposition is to be carried to this extent, then the 
limiting temperatures are ¢ that of the feed-water, T the initial 
steam pressure, and ¢! that of the condenser. But even your con- 
temporary has not gone so far as to assert that Carnot argued 
that the temperature of the feed-water could affect the efficienc 
of steam expanding in a cylinder between T and t. No one wi. 
venture to dispute that the pene of a pound of steam 
expanding in a cylinder is measured, other things being equal, by 
the number of expansions; but the presence or absence of a con- 
denser does not in any way affect the number of times that steam 
may be expanded, save in a practical and obvious sense, which 
does not affect my argument. Thus, whether we expand steam 
with an initial pressure of 1001b. or of 501b., five times, the 
efficiency of the steam will be, roughly, the same. Hyp. 
logs. take no account of pressures. ‘The sensible temperature of 
steam of 1001b. pressure is 327°9+461=788°9; that of steam of 
20 Ib. pressure is 228+461=689; the difference is 99°9 deg. Steam 
of 50 fh. pressure has a temperature of ‘281 +461 = 742 deg., while 
the temperature of 10lb. steam is 193°3+461=654°3 deg.; the 
difference is 87°7. The efficiency of the steam in the two cases 
will be as 99°9 is te 87°7, and the presence or absence of a con- 





denser can in no way affect the result, whatever your contem. 
porary may think fit to assert without adding an attempt at a 
proof to the contrary. I should like to know how far a rise in 
the temperature of a given condenser of, say, 10 deg. would affect 
not the net efficiency of the engine exhausting into it, but of each 
pound of steam of, say, 801b. absolute pressure, expanded ten 
times in the cylinder of the said engine. Is it too much to ask 
your contemporary to favour his readers with this calculation ? 

I come now to a very funny statement. I pointed out that it 
was possible to work a steam engine without any difference 
between the cylinder temperatures T and ¢, and cited a steam 
fire engine as a case in point. ‘This oversets an illustration of the 
action of steam, derived from a water-wheel, concerning which I 
shall say one word presently. So my critic writes, ‘ We 
_— it is the temperature of the condenser or of the atmo- 
sphere, and we therefore find plenty of range of fall of tem. 
perature for the water-wheel illustration.” This means that a 
steam fire engine in whose cylinder steam works under the con- 
ditions that T - t = O — for its efficiency on the tempera- 
ture of the atmosphere. hy not say at once on the temperature 
of the products of combustion in the chimney? Once more I ask 
to be favoured with a proof of the truth of so novel and startling 
a proposition. Are we to conclude that a pound of steam work- 
ing in a steam fire engine will be more efficient in winter than in 
summer? Would it be possible to make such an engine work in 
a room, the air in which could be kept heated, say to 350 deg.? 
Never was there a more ludicrous blunder. <A steam fire engine 
or other engine working non-expansively supplies a case where 
the heat operates not between T ard ¢, as your contemporary tries 
to make out, but between ¢ and T’, where ¢ is the temperature of 
the feed-water, and the engine the most wasteful that can be made. 
Commenting on my quotation from Goodeve and my calculations 
which follow, he says, ‘‘ The crass ignorance of this extract is so 
charmingly hidden to ‘J. R.’ that we think it would be a pity to 
expose it in detail.” It is to be regretted that he should have 
come to this conclusion. In the present day assertions go for 
nothing, and men ask for proofs. Hehas not vouchsafed even alittle 
one to show my ‘‘crass ignorance.” ‘The truth is that my critic 
has made several mistakes, that I showed what they were, and 
that he has lost his temper—a childish thing to do under any 
cireumstances, doubly childish in dealing with scientific proposi- 
tions, which, if they can be refuted, and are worth refuting, 
should be handled entirely without temper, on their own merits, 
and without respect for the insignificance or importance of the 
source from which they proceed. 

In conclusion, permit me to return good for evil, and to tell my 
critic that if he desires to ‘‘ give some numerical examples of the 
application of our water-wheel arrangement to various practical 
forms of the steam engine,” as he proposes, he will find the 
water-wheel intelligently and intelligibly used in this way by 
Mr. Davy, in a paper read last March before the Foremen Engi- 
neers of Leeds. e may consult this paper with advantage, 
and I hope that among his numerical examples he will not 
forget the steam fire-engine with a rectangulardiagram. It may 
further aid him if I explain that the condenser represents the 
tail race from a water wheel, which in no way affects the effi- 
ciency of a pound of water falling through a given height, and 
operating the while on the wheel bucket. He must take care 
not to confound the water which has left the wheel with that in 
the buckets, as he has confounded the heat in a condenser with 
that in a cylinder. J. R. 

London, November 11th. 


THE WANDERER. 


Srr,—Your correspondent ‘* Yacht,” in his letter published in 

our last issue, makes a number of mistakes with regard to the 
Wanderer. Perhaps, as the patentee of the machinery, I may 
be permitted to set him right. The engines of the Wanderer 
were constructed by Messrs. Robert Steele and Co., and not by 
Messrs. Perkins. The yacht had not started on a voyage round 
the world when caught in the storm in the Bay of Biscay, which 
carried away her masts, leaving her a complete wreck, as far as 
rigging was concerned, but the owner was taking the vessel for a 
cruise, to further test the low-pressure slide valve, before the 
official trial of the machinery took place, to prove its efficiency, 
this slide 7 been the only detail that had given any trouble, 
and which had been successfully cured. 
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After the yacht was freed from the wreckage of her masts and 
rigging, the engines took the vessel to Falmouth, where, after 
the engine-room duties had been properly attended to, she made 
a most successful run from Falmouth to Cowes, the engines 
running from eighty to ninety revolutions per minute. 

With reference to the letter from ‘‘ Inquirer,” in your last 
issue, I have pleasure in enclosing herewith diagrams of the 
engines of the Loftus Perkins, The size of the cylinders, as 
mentioned by “‘ Inquirer,” is correct. They have 2ft. stroke, and 
run about fifty-two revolutions per minute. Lorrus PERKINS. 

The Perkins Engine Company, Limited, 
19 and 21, Queen Victoria-street, London, November 11th. 





IRON SLEEPERS. 

Sir,—We observe in your issue of the 24th inst. a letter 
signed by Mr. J. Livesey, in which he makes reference to our 
patent embossed—not corrugated—sleeper, which was illustrated 
in your valuable article of the 12th ult., stating that we, ‘for 
variety, added unnecessary corrugations without any beneficial 
results, but rather the reverse.” Although unwilling to take 
notice of such gratuitous and unfounded remarks, we feel bound, 
in justice to ourselves, to state that our patent steel sleeper has 
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already been selected and laid down in considerable quantities in 
reference to Livesey’s or any other system, and has given com 
plete satisfaction. — 

For the information of any who may desire further particulars, 
we prefer, instead of offering any statement of our own, to refer 
such to the engineer of the Oude and Rohilkund Railway Com- 
pany, whose line is the only one on which Livesey’s sleepers and 
our own are brought into direct competition, and where a fair 
comparison of their respective merits can be obtained. 

We might also add, by way of commentary on Mr. Livesey’s 
opinion, as expressed in his letter, that he attempted to embody 
our patent in one of his, but, on referring to the Vice-Chancellor, 
was compelled to Rat iu a disclaimer. P. AnD W, MACLELLAN. 

129, Trongate, Glasgow, October 31st. 





CONTINUOUS GIRDERS, 
Sir,—I shall be much obliged if any of your readers can solve 
the following problem :—A E is a continuous girder supported at 
equidistant points, A, B, C, D, E, and loaded with a uniform!'y 





varying load, represented by the hatched triangle. Required: 
Reactions at points of support, positions of points of contrary 
flexure, and maximum strains of compression and tension in the 
flanges. H, G. 8. 
Lineoln, November 6th. 
CONTINUOUS BRAKES. 

Srr,—With reference to the letter which appeared in last week’s 
ENGINEER signed by the manager of the Vacuum Brake Com- 
pany, it is sufficient for me to inform your readers that the auto- 
matic vacuum brake on the Midland Railway is the ‘‘ Sanders 
and Bolitho,” and is worked under a licence granted by myself to 
that company last December. ‘The first application of my brake 
on the Midland Railway was in 1877, since which time its use 
has been gradually extended, and under the terms of my licence 
it is to be always designated the Sanders and Bolitho automatic 
vacuum brake. R. D. SAunDERs. 

Srr,—The statements made by Mr. Yeomans in his letter—page 
346 —that “the Smith’s vacuum brake has not been condemned” by 
the Midland, and that ‘upon inquiry I shall find that it is the 
Westinghouse automatic brake that has been rejected by that 
railway,” have, to say the least, surprised me, 

On Saturday I was at Derby, and made inquiries upon the sub- 
ject. I was informed that the Smith’s vacuum brake has been 
condemned, Iwas shown ten express engines—the numbers of 
which I can give if necessary—which have had Smith’s brake 
taken off, and the Midland steam brake has been put in its place. 
A Sanders and Bolitho’s small ejector, as illustrated in your 
issue of September 19th, has also been fitted to each. Also, I saw 
ten other engines in the shops having Smith’s brake taken off 
them, and the “steam” and Sanders brake apparatus was ready 
to be — In the carriage department the same change is 
taking place. I was shown forty carriages which have just 
had Smith’s brake all taken off, and are re-fitted with the 
Sanders’ and with the Clayton’s brake, Twenty other carriages 
are at this moment in the shops having the Smith’s taken off. 

The Midland Company inform me that the Westinghouse auto- 
matic brake has not been ‘‘ rejected,” that they consider that it is 
the best brake in use, and that they have lately fitted it to the 
new joint stock. The only reason why they have not fitted it to 
all their trains is that they hope to find that the Clayton’s 
ag ton brake is cheaper. 

n conclusion, may I ask Mr. Yeomans to reply to the following 
questions :—(1) Is it not a fact that Smith’s vacuum brake is not 
working upon one single Midland main line train? (2) Is it also 
not a fact that it has actually been taken off more than half of 
the forty engines and 167 carriages? (3) Is it also not a fact that 
the principal cause is that Smith’s vacuum brake does not fulfil 
the conditions of the Beard of Trade? 

Loughborough, November 10th. J. B. H. Harrison. 











THE SCREW PROPELLER WITH GUIDE BLADES. 

Sir,—In the third column of page 342 of. Toe ENGINEER of 
the 7th inst., I find the following p: e, representing, I sup- 
pose, in substance, a statement made by the Hon. R. C. Parsons, 
in a paper read by him before the Institute of Mechanical Engi- 
neers :—‘‘In order to show the efficiency of the cylinder and 
guides in utilising the thrust of the stern-sent column of water, 
the screw spindle in the model has been produced—as indicated 
in a sketch annexed to the letter-press. . . . . When the 
casing with the attached guides was moved back on the extended 
screw spindle to the collar thereon, and the water caused to pass 
astern as if the propeller were on a ship, the casing remained close 
to the collar, en, however, the screw was set in motion, and 
the column of water passed through the guides, the latter and 
casing immediately left the collar, and closed up with the vropeller.” 
The italics are mine. 

Now, you will observe that when the water was caused to pass 
astern, as if the propeller were on a ship—we are not told by 
what means, but that is immaterial—that is to say, when the 
water acted as it is supposed to act, when the screw is in motion, 
the casing and guide blades were pressed against the collar. But 
as soon as the screw was set in motion, that is to say, as soon as 
it acted upon the water as it actually does when propulsion takes 
place, the guides and casing closed up with the propeller, which 
means that the column of water moved exactly in the opposite 
direction to that in which it is asserted to move. 

Whether the water was caused to pass astern by means of the 
screw’s action or otherwise, it must have impinged upon the 
guide blades; and the effect would have been just the same if 
these blades, instead of being constructed as described, had been 
simply sectors of a circle. stream of water directed at what- 
ever angle against blades of whatever shape, placed in the posi- 
tion which the guide plates in question occupy, can only produce 
a resultant stern or backward pressure. It may not have occurred 
to the Hon, R. C. Parsons that the forward motion of the ship 
would neutralise any advantage expected to be derived from the 
auxiliary thrust of the blades. C. 

November 8th. 

The experiments with the 3in. screw were made in a circular 
annular trough, in which the water was caused to circulate by 
revolving the screw, or by giving it motion by hand. When this 
witer was thus in motion, the screw, in order to make the experi- 
ment quoted, was held, and was thus in the position of a screw 
on a ship which was still moving though the engines had been 
stopped, Under these conditions the guide blades separated, and 
remained separated from the propeller, but it was explained as 
soon as the latter was rotated the reaction of the water driven 
astern upon the guide blades—by which it was guided—caused 
them to close up with the propeller.—Ep. E.] 





STEEL ¥v. IRON RAILS, 

Srr,—Having perused a letter signed ““F. G. Field” in your issue 
of the 17th inst., referring to one of the 16th ult., drawing a com- 
parison between the number of steel rails that had been broken 
in Canada, as against the almost total absence of bre es of 
iron rails in Sweden, and also quoting portions of a letter 

by Mr. Sandberg to one of your contemporaries setting 





forth his opinion of one of the leading causes of the numerous 
breakages of steel rails, allow me to observe that the value of 
steel rails, as ee with that of iron, has not up to the pre- 
senttime been su ciently established, and there are many matters 
to be taken into consideration before railway engineers will 
able to ascertain which of the two materials will be the safer and 
the more profitable for the railway companies to pe ps 

It is admitted that the surface of the steel rails will wear longer 
than that of iron. On the other hand, the wear and tear of the 
tires of the locomotives, carriages, and wagons must be taken into 
consideration, and also that the tire of each wheel has to pass 
over 220 joints in each mile it travels, and therefore must receive 
that number of concussions. Now, if the tires are harder than 
the rails they will rivet over the ends of the railway bars, and 
will produce that which is commonly called by the platelayers 
‘spewing out,” meaning a spreading out on the sides of the ends 
of the rails, the consequence being the parts so spread out come 
in contact with the flanges of the anade, and cause the carriages 
to oscillate, thereby making it not only uncomfortable but 
dangerous to the passengers. Or vice versd, if the steel rails used 
are harder than the tires, then the tires must necessarily receive 

blows and indentations to each mile, and become rough 
making the traverse of the tires much more uneven on the steel 
rails than on the iron ones, and necessitate their being much oftener 
turned and sooner worn out ; therefore it becomes a question as 
to the cost of the repairs required to be done in consequence of 
the extra wear and tear of the rolling stock caused by the use of steel 
rails. As a large holder of railway stock, and having been con- 
nected with one of the greatest railway companies in the kingdom, 
permit me to say that this subject is of such serious consequence 
to the shareholders, as also to the public, that the sooner it is 
settled the better, for if we have pak 4 a number of rails breaking 
as stated in the paragraph referred to, we must necessarily have 
an increased number of accidents therefrom, and the compensa- 
tions to be paid, as well as the serious cost of repairing and 
renewing the rolling stock, must be taken out of the monies that 
should go to the shareholders as dividends ; therefore it behoves 
every one connected with railway interests to use all existing 
means to prevent such accidents from taking place. 

The following means being well known, I wish to call serious 
attention to them, as it is surprising to me that they have not 
been generally adopted before this, viz., ‘‘Tooth’s roller rail- 
straightening machine,” which straightens both sides of the bars 
by simply passing them through the rollers once at black heat, 
which effectually prevents any damage being done to them in the 
process of straightening—which is not the case under the present 
system—and by passing them through once again edgeways, the 
machine straightens the top and bottom at the same time, pro- 
ducing an equal pressure all along the bars, and also effecting a 
great saving of labour. 

There is also his “‘ patent rail-cutting machine,” for cutting the 
rail endstoamitre, which will not be more expensive than the present 
mode of cutting at right angles, and, in my opinion, the rails should be 
cut to a mitre, for the Sdkouhoes reasons :—On Monday, the 20th 
inst., I visited the Great Eastern Railway Company’s station at 
Stratford, where last December some of the patent mitre joints 
were laid down for a test, a description of which was given in the 
Railway News on the 25th of January, 1879, and afterwards in the 
Builder, and other papers. I found the ends of the railway bars 
to be as perfect as they were when laid down, the surface having 
been worn perfectly level and fair, and the points of the mitres 

ad not been in any way affected, and there was no “ spewing 
out” or spreading at the ends of the bars, notwithstanding that 
the heavy goods traffic for shunting was constantly passing over the 
joints, and it was not considered that they required any other 
fastening than fish-plates. There being no spreading out at the 
sides of the ends of the rails, there was no oscillation, for the 
simple reason that there was no ta for the flanges of 
the wheels to come in contact with. The joints will admit of 
the rails contracting even to the extent of half an inch, without 
causing any noise or jolting by the wheels passing over such 
joints ; therefore, there must be less liability to accident through 
breakage of wheels, tires, axles, springs, ae and couplings, 
besides the advantages to be obtained in the saving of the wear 
and tear of the rolling stock and permanent way. 

October 28th. H. WoosELDINE. 


INDIAN PUBLIC WORKS DEPARTMENT. 

Srr,—I have had some experience of this department. Have 

‘ou read the report by the Committee on Indian Public Works? 
The sole object the Government have in employing civil engineers 
is to cut down the pay and pensions. tt is a very common 
practice to dismiss a man and then re-engage him after a few 
months ; the object of this is to disqualify him for furlough or 

nsion, 

This department is simply a military trades union ; the Royal 
Engineers are the union men, the civilians are the knobsticks ; 
unless a civilian has parliamentary interest he is nowhere, and 
the sooner this is known the better, as nobody will then go to 
Cooper’s-hill ; the education at Cooper’s-hill is very poor. The 
science of the Public Works Department is a farce, and the 
practice is bad. Any young man wanting to get on should join 
the Royal Engineers. 

As the Government are not making any works of consequence 
from want of money, and cannot make any of their railways or 
canals pay, you would help the profession much better by advo- 
cating private companies. A. G. Mupray. 

November 12th. 











LEGAL INTELLIGENCE, 
SUPREME COURT OF JUDICATURE.—COURT OF 
APPEAL. 


(Sittings at Lincoln’s-inn, before Lord Justices JAMES, BAGGALLAY, 
and THESIGER.) 
WEGMANN ¥. CORCORAN, WITT, AND CO. 

THIS was an action to restrain an alleged infringement by the 
defendants of the plaintiff’s patent for ‘“‘an improved machine or 
apparatus for treating or preparing meal.” Mr. Justice Fry, in 
December, 1878, dismissed the action, on the ground that the 
plaintiff's specification was insufficient.* The plaintiff appealed. 

The Arrorngy-GreneraL, Mr. T. Aston, Q.C., and Mr. 

CaRPMAEL were for the plaintiff; Mr. Kay, Q.C., Mr. Fiscusr, 
Q.C., and Mr. Fryer were for the defendants. 
The arguments in support of the appeal were heard in June 
last. At their conclusion, their Lordships said that they would 
take time to consider whether they should hear the counsel for 
the defendants. 

On the 10th inst. the decision of the Court, dismissing the 
appeal, without hearing the defendants’ counsel, was delivered by 
Lord Justice THESIGER in an elaborate a. of which we 
now give a summary :—The question to be decided in this case 
is whether the patent the subject of the action is bad on the 

round of the insufficiency of the specification. Mr. Justice 
‘ry has held that it is bad, and the Court is of opinion that he 
has rightly so held. The circumstances which led to the patent 
and the problem which the patented invention was intended tosolve 
may be stated thus: Under the old milling process it was the 
practice, after the fine flour, which was the product of the first 
grinding, had been separated from the ‘‘ middlings,” to submit 
the latter to a second grinding for the purpose of extracting the 
flour contained in what may be termed the kernels of the grain 
and which remained uncrushed in the first operation of grind- 
ing. Prior to 1874 the idea of separating the flour of the 
kernels from the skin or envelope through the medium of 
squeezing rollers, applied either to the middlings or to the 
meal, instead of going through a second grinding operation, had 
become public property, and patents were taken out for different 


* THE ENGINEER, vol. 46, page 433. 








kinds of rollers. The plaintiff appears to have formed the opinion 
that rollers of which china of some kind was in some manner to 
form the face would answer the purpose. Accordingly, in 1874, 
through his agent, Mr. Palmer, and in his name, he took out a 
patent, stated to be “for the invention of an improved machine 
or apparatus for treating or preparing meal,” which is the patent 
in question. Oriental or Chinese china is of a very hard descrip- 
tion, containing about 73 per cent. of silica. China or por- 
celain, such as is manufactured in this country, is much 
softer than this Oriental china, containing as it does only 
about 40 per cent. of silica. As a matter of practical 
experiment, no china softer than the Oriental china 
has been found to be suitable for the fulfilment of 
the objects which the patent in question has in view, and no 
material other than china manufactured abroad, and containing 
about 73 per cent. of silica, has been used. It was only after this 
litigation commenced that it was discovered or suggested to have 
been discovered that the stoneware manufactured by Messrs. 
Doulton at the Lambeth Potteries, where Siemens’ furnaces are 
used, would answer the purpose. Given a proper material for the 
surface of the rollers, the mode of construction of the roller 
remains to be considered. This, as appears from the evidence in 
the case, is no easy matter. In carrying out the invention, how- 
ever, it seems to have been found that the rolling surface must be 
formed of a cylinder of china, and in practice the rollers have 
been constructed by placing the china cylinder round an iron 
centre with a bedding of sulphur, which is a comparatively 
elastic material, between the irun and the china, so as to meet 
the difficulty arising from the greater expansiveness of iron 
over china, Turnirg to the specification, we have to see 


whether it describes, to use the words of the 6th section 


of the Patent Law Amendment Act, 1852, ‘‘the nature 
of the patented invention, and in what manner the same 
is to be performed.” In the specification it is said, “The 
squeezing rolls are to have a surface consisting of material con- 
taining so much silica as not to colour the meal or flour.” If this 
sentence were to be taken in its literal import, it would be really 
meaningless, or at least so vague as clearly to give no proper 
description of the nature of the invention. But it is said on the 
part of the appellant that the sentence in the specification which 
follows that just quoted gets rid of the ambiguity which, it is not 
denied, exists in the general description of the invention. This 
sentence runs thus:—‘‘I prefer to make them of iron coated 
with china, and finely turned with diamond tools.” At first 
sight, undoubtedly, this additional sentence does not appear to 
go far towards clearing up what was ambiguous before. The 
term “china” would at least include, if not primarily import, 
the material manufactured under that name in this country at 
the present time, and that material would not, as far as is known 
from practical experience, answer the purpose. On the part of 
the appellant, it is attempted to meet the objections by contend- 
ing that by the term “china” in the specification is not meant 
what is popularly known as china, but what Mr. Aston terms 
“true china,” to which, it is alleged, nothing answers but 
the Oriental china, or other china of the hardness of 
Oriental china. This contention is said to be supported by the 
reference in the specification to the use of a diamond tool, which, 
it is said, could only be required for a very hard material. 
Secondly, as regards the construction of the roller, it is 
contended that the expression ‘‘ coated with china” should be 
read as equivalent to the expression “ with a jacket of china,” 
for the reason that no practical mechanic would fail very speedily 
to see, as Mr. Copeland said that he saw, that a mere superficial 
enamelling of china could not stand the hard work to which the 
squeezing rollers would be put. The Court cannot accede to the 
contention. The invention consisted, not in the application of 
squeezing rollers to milling purposes, for such an application was 
not novel, but in the use of squeezing rollers of a particular material 
not in common use, and of a particular construction different from 
that of ordinary homogeneous rollers, and to be applied under 
conditions directed to the effecting of novel results. The 
material was one which might almost be said not to be the sub- 
ject of manufacture in this country; the construction of rollers 
formed of a china cylinder with an iron centre or axis was 
absolutely novel, and it therefore behoved the patentee, in order 
to give the public the benefit of his invention, to describe very 
particularly the material required for the rollers, and the mode 
in which rollers of that material were to be constructed. We 
cannot think that he has done either the one or the other. 
As regards the obtaining of the proper material, the so-called 
“true china,” the plaintiffs’ own witness, Professor Church, 
could not go further than to say that in England there are small 
quantities of hard china still made, and if you were to hit upon 
the right person, there would be no difficulty in obtaining the 
en material, and Mr. Copeland, an experienced manufacturer 
of English china, was obliged to admit that the specification and 
drawings referred to in it would not enable him to construct the 
required rollers without a series of experiments. The nature of 
the material required is really not described at all, unless the 
general words of the specification be limited so as practically to 
confine it to a material which is only stated to he preferentially 
used. The material varticularly described is described by a generic 
term, which comprises a variety of species, the large majority of 
which would be unsuitable forthe purposes required ; the abstraction 
of several species, by sehiattendears of the essence of the particular 
species to be used, falls short of Pe description of what 
that species is to be. For, even if it be considered unneces- 
sary to refer to those elements which give the material its 
proper toughness, at least a more definite description of the 
measure of hardness is requisite; and, finally, assuming the 
material to have been properly specified, and that, as regards the 
method of convertin at material into suitable rollers, the 
specification is not to be read as, according to its ordinary, and 
we may, after Mr. Copeland’s evidence, add its technical signifi- 
cation, it ought to be read, in which case the desired result 
would not be achieved, we have still a specification giving so 
inadequate a description of the method of construction that 
an experienced china manufacturer would only be able to 
construct the rollers at all after a series of experiments, 
and a very able mechanical engineer is led by it to suggest, 
a methods of construction, one which, it is not 
now disputed, would fail. However much we may desire to up- 
hold a patent for an invention which has in the result developed 
into a useful adjunct to milling operations, we cannot see any 
valid ground for im hing the judgment of the Court below, 
and the appeal will therefore be dismissed. 


Lord Justice James added the following as a postscript to the 
ong but it does not carry it much further. The patentee 
could have described the machine which he has actually con- 
structed, and which he claims to be his invention, in simple 
words, intelligible to any miller and to any maker of mill 
machinery, thus :—‘*I make the rollers or hollow cylinders of 
hard china, which I have obtained at the works of So-and-so, 
and having turned them with a diamond tool, I place them 
round a core of iron, with a bedding of sulphur between the 
iron and the china.” He might have gone on, and probably would 
havegoneon, tosay : ‘‘ Other modesof construction may be adopted, 
but what is essential is that the rollers should have a surface of 
hard china, like the true or Oriental china—material sufficiently 

ard, but not brittle.” It seems to me impossible to say that the 
words actually used in specification would convey, even to a well- 
informed miller or to a more than ordinarily skilful maker of mill 
machinery, or to the two in consultation, that meaning or any- 
thing like that meaning. If the patentee at the date of his 
specification had actually constructed rollers such as have been 


exhibited to us, he ought to have described them in plain language, 
I can conceive that millers and makers of mill machinery may 
be as ignorant as myself, and not know that an iron roller could 
not be coated with china capable of being turned with a diamond. 
The appeal will be dismissed with costs. 
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AGENTS FOR THE SALE OF THE 
piace ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHeEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GeROLp and Co., Booksellers. 

LEIPSIC.—A. TwieTMeYER, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J. M. E.—For smoking pipes. 

ENGINEER.—So far as we are aware, the operations of the association are 

fide. 

won We know nothing whatever of the line in question. 
engineering prospects are not too brilliant ia South Africa. 

7. S. (Paris).— There is no plan or section of the kind published, and those in 
the hands of those interested will not be accessible for some time. 

A. D. — Plane trigonometry, see Hamilton Smith's book; plane and 
spherical, see Todhunter’s work. The apparatus referred to was the 
invention of M. d’ Arlingcourt. 

B. B. - Such an engine as you describe should work on about 1 ewt. of good 
slack per hour. To save fuel you must have some arrangement applied for 
expanding the steam in the engine. What this arrangement should be we 
are of course unable to say, as you have sent no drawing of the engine, 
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SPLITTING AND CLEANING LENTILS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents tell me who are manufac- 
turers of machinery for splitting or cleaning lentils ? 8. W. 
London, November 13th, 





KERITE. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers inform me where I can obtain the india- 
rubber substitute termed kerite? Ifso, I should feel greatly obliged. 
Rochdale, November 11th. 4. X. 





WINDMILLS. 
(To the Editor of The Engvneer.) 

Str,—{ shall be obliged to any correspondent who can give me the 
address of the firm constructing windmills on the new American style, 
or any particulars of these mills. W. 3. 

Lincoln, November 9th. 





FILE CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

Str,—Allow me to ask the names of the makers of file cutting 
machines, and also whether any correspondent can give me the address 
of the makers of Messrs. Dobson and Mudge’s file and rasp cutting 
machines. K. C. 

London, November 5th, 





REPLIES. 
Removine ScaLte From Borters.—Replies to the inquiry of X. Z. on 
this subject await his application in accordance with the above regulation. 
Further replies bave en sent to Sosscriper (‘‘Sugar Cutting 
Machines "), and H. E. (“ Sma!l Blowers ”) 
Replies await X. Z. (‘* Removing Boiler Incrustation "). 
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MEETINGS NEXT WEEK. 
Me Tue InstTITUTION oF CIvIL Enorneers.—Tuesday, Nov. 18th, at 8 p.m : 
eh ig : ee from Storage Reservoirs,” by Charles John Wood, 
- Inst. C.E. 
2 Tae METEOROLOGICAL Soctety.—Wednesday, Nov. 19th, at 7 p.m.: 
Report on the Phenological Observations for 1879,” by the Rev. T. A. 
Preston, M.A., F.M.S. ‘On the Meteorology of Zanzibar, East Africa,” 
by John Robb, M,D. “On the Sand Storm of July 16th, 1878, at Aden,” 


by Lieut. H. H. Russell. 
y, Nov. 20th, at 8 p.m.: ‘A Chemical 
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Study of Vegetable Albinism, Part II., Respiration and Transpiration of 
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and Potassi Bichromate,” by Mr. —. Pickering. ‘‘ Contributions to 
the History of Putrefaction,” by Mr. C. T. Kingzett. ‘‘ Notes on Man- 


ganese Dioxide,” by Mr, C. R. Alder Wright and Mr. A. E. Menke. 


THE ENGINEER. 


NOVEMBER 14, 1879. 


, OVERWINDING ACCIDENTS. 
Ir is to be hoped that the overwinding accident which 
recently happened at Pilkington’s Alexandra Colliery, 
venhead, near St. Helens, may prove to be the last 
ounce required to break down the patience of the 
lature. Year after year these surely preventible 





























accidents recur, causing destruction of limb, life, and 
property — offering a grim satire on the proverbially 
gentle arts of —without any effectual steps being 
taken by the Legislature to enforce due precautionary 
measures for the safe snag oe of thousands of its 
subjects. The Alexandra Colliery accident is only a 
repetition of many a preceding overwinding mishap. 
Nine men got into a cage at the pit mouth, gave 
the signal to the engine-man to lower them, and 
then found, to their horror, that he had not reversed 
the engine. As a consequence, the cage was wound up 
against the head i or heapstead, the rope was oe F 
and the cage fell down the shaft —400 yards deep—killin 
and fearfully mutilating seven of the men, who h 
remained in the cage, whilst the other two occupants 
made a daring leap on to the pit bank upon seeing their 
peril. Whilst greatly lamenting this melancholy result, 
the question forcibly presents itself whether such fatalities 
are not entirely preventible. We have little hesitation 
in replying in the affirmative, for this assertion will be 
foun a justified if we first inquire into the causes of 
such accidents, and then expose the criminal folly of 
placing implicit confidence in now primitive arrange- 
ments, which have proved themselves to be on many 
occasions totally deficient in preventing loss of life and 
property. 

All causes of colliery overwinding accidents are 
attributable either to the engine tenter or to the wind- 
ing engine, for it is upon these two that the whole 
overwinding operation depends. The chances are that 
they may be singly or jointly responsible for such 
accidents, and this being the case, we may appropriately 
consider the duties devolving on both engine tenter and 
winding engine. The main duty of the first named 
during working hours is naturally to attend properly to 
the stop and reversing lever of the engine. The stopping 
and setting in motion of an engine by the mere pulling of a 
lever, simple as it may in itself appear, unquestionably 
becomes an arduous duty when it has to be almost inces- 
santly performed with an accurate nicety. To take a 
somewhat parallel case, no one has ever doubted that the 
attention of a railway signal-box man to his levers taxed 
his mind to its utmost capacity; yet this operation is 
simple in itself, though its frequent recurrente at ver 
short intervals renders it specially trying to the mind. 
Notwithstanding that the signalman more levers to 
attend to than the winding engine tenter, the latter's 
attention is far more fully occupied. This may appear 
somewhat exaggerated to some who know the k-usy 
signalman’s duty, yet in reality it is not so, as the fol- 
lowing figures taken from actual practice will readily 
prove. We have before us a table giving the time 
occupied in raising and lowering cages at fifteen English 
collieries, and from these data it appears that, upon the 
average, these engines are regulated by their respective 
tenters once every 41°9 sec. during the day, and in one 
instance the operation was performed once every 
30 sec. If we moreover bear in mind that a cage speed 
of about eee miles per hour is considered a safe 
working speed—while at one of the collieries we have 
before us the daily maximum cage speed is equivalent to 
a little over fifty miles per hour—we may naturally 
infer the great constant strain placed on the winding 
engine tenter’s mind in starting and stopping ana 
reversing his machine, going at a cage rate of twenty-eight 
to fifty miles an hour, at such exceedingly short intervals. 
No doubt various improvements in colliery machinery 
fully warrant these _——- Epes that the engines 
are being properly contro and are fully answering 
to orders. But, unfortunately, what graruntes can be 
offered that such a state of things will invariably con- 
tinue? On the other hand, we know most assuredly that 
overwinding accidents must occur with more or less 
serious results, if at any critical time these two last- 
mentioned conditions are not fully realised. 

Considering the many assignable causes which may 
lead to the engine being improperly handled or refusing 
to obey the demands made upon it, we see at once that 
the engine tenter, or the winding-engine, may be singly 
or jointly responsible for overwinding accidents. Under 
such circumstances it is a matter of surprise and congratu- 
lation that such catastrophes do not still more frequently 
occur. This is no doubt no less due to the steady-going 
set of men under whose care winding engines are placed, 
than to the highly efficient working qualities of the 
engines, with their powerful brakes readily accessible to 
the tenter for instantaneously stopping the drum. We 
shall, however, not: be in the least detracting from 
the gpg we efficiency of these men when we 
say that as human beings they are alike subject to 
human deficiencies. In spite of the enforced solitude 
in which they are kept, in order to prevent their attention 
being distracted by persons entering or leaving the 
engine house, or by talking with them, are they not liable 
to give way to unpremeditated carelessness when least 
ae fatality to ensue? Is the most efficient man 
at his trade not liable to innocent mistakes? The past 
overwinding disasters conclusively prove that otherwise 
irreproachable winding engine tenters have succumbed to 
such. May not an unexpected fit or even sudden 
death occur at a critical moment? We are well 
aware that with the robust set of men employed 
the last-named eventuality is less likely to hap- 
pen, and though this is confirmed by practice, still 
on the other hand, such a contingency is not beyond 
actual possibility. If to this list of innocent deficiencies 
we d culpable negligence, weariness, and even 
drunkenness, we shall have completed a picture of what 
may still happen to the best and most careful winding 
engine tenter of the day. It will be admitted that this 
category of evil should be sufficient in itself to debar 
even the most enthusiastic admirer of the steady engine 
tenter from | rovears.| entire confidence in the working 
infallibility of the latter. Yet to make matters still more 
precarious, it has happened, and is likely to occur again 
and again, that the cause of an overwinding accident w 
not traceable to the engine tenter, but that his engine 





was entirely responsible for the mishap. The tenter 
may be daily discharging his duties, when a sudden 
fracture, or non-answering to the lever handles on the 
part of the engine may similarly result in an overwinding 
accident. It is, of course, possible that in some such 
accidents the engine tenter may have been remiss in 
— the deficient construction of his engine, but 
this need not necessarily always be so. The preceding 
remark will, we think, show up the engineman’s stu- 
pendous responsibilities in the honest discharge of his 
professional career, so that we may now proceed to expose 
what we hold we have rightly termed the criminal folly 
of supplying no further safeguard for the prevention of 
overwinding accidents, than that which the proper care 
and judgment of enginemen provide. 

The folly of continuing winding operations with 
no additional precautionary measures, appears all 
the greater when we remember that during the 
last ten years a variety of mechanisms have stood 
the B compere tests put upon them, and rendered over- 
winding accidents, that would otherwise have entailed 
loss of life and_property, entirely free from such danger 
and dai Practical working has dissipated the views 
of even the most fastidious opponents of these safety 
appliances. The predicted ruin of the steady-going 
engineman, where such appliances were used, has not 
taken place, and instead of making him careless in the 
discharge of his duties, these safety-guards have 
removed a heavy load of responsibility from his mind, 
without in any way screening him from even culpable 
negligence; for where the safety —— is applied the 
engineman knows perfectly well that it is sure to 
become a tell-tale of any error of judgment or conduct 
on his part. In addition, safety apparatus have had 
the double salutary effect of not only removing some . 
anxiety from an already heavily-taxed brain, but 
they have also saved the lives of many who would 
otherwise have perished through the imprudence 
or negligence of the engine tenters. If to this we 
add the saving in property which has been effected 
through these appliances, it is certainly surprising that 
colliery proprietors should not be more mindful of their 
own interests, and use every effort to render overwinding 
accidents, if not absolutely things of the past, still free 
from danger in the future. As we have repeatedly pointed 
out in these columns, we are by no means advisers of 
legislative meddling in industrial undertakings, but in 
this instance we fear that such a course will become 
necessary, if immunity from danger in overwinding acci- 
dents is to be obtained throughout the country. What 
would the Legislature say if some fanatics were to build 
a railroad with suitable stations for the conveyance of 
passengers, but were to run trains thereon with loco- 
motives that would at times never stop until they had 
crashed train and passengers against the terminal buffer- 
stops? The answer is self-evident. There is no need for the 
Board of Trade to specify any special appliance, but it 
might lay down certain efficient conditions to be complied 
with for preventing loss of life in overwinding accidents. 
In conclusion, we repeat the hope that the overwinding 
accident at the Alexandra Colliery may bring about 
this desired result, and we strongly commend the im- 
portance of such a measure to the attention of our 
engineering parliamentary representatives. 


HEATING WITH GAS. 

TuE practice of heating buildings with gas is nearly 
as old as the use of gas for supplying light ; yet while 
important advances have been and still are being made 
in the construction of lamps and burners, little or no 
progress has been effected in the application of gas to 
the warming of houses. The apparatus used for the 
purpose is mostly crude and unscientific, and the waste 
of gas is considerable. This is the more remarkable, . 
because gas, when its price falls to anything like 3s. per 
1000ft., can be used for heating with economy, whilst its 
convenience places it for some purposes far beyond all 
rivals. Within the last few years glass houses, that is to 
say greenhouses and conservatories, have multiplied in 
numbers enormously; and whereas at one time none but 
the rich thought of having such adjuncts to their dwell- 
ings, in the present day it is almost impossible to find 
in the environs of London or any other great city a 
respectable house which has not got a conservatory. The 
utility of such structures is measured mainly by the 
pleasure which they can confer on their owners, and this 
is limited by the temperature which can be maintained 
within them. Flowers cannot be grown or even kept 
alive during an English winter under glass without 
artificial heat, and for supplying this gas possesses 
unrivalled capacities. Again, offices, stores, shops, 
and many other places need something more efficient 
and convenient to warm them than the ordinary open 
fire. A few hot-water pipes, heated by gas, running 
behind the counters of shops would add much to the 
comfort of those who carry on their business in them. 
In a word, the number of instances in which gas could 
be used with advantage for heating purposes, and would 
be used if it could be employed at a moderate price, is 
enormous ; and there can be no doubt that a very impor- 
tant trade might be done by any one who had the enter- 
prise to produce just what is wanted. We propose here 
to explain the nature of the conditions which ought to 
be observed by those who construct gas heating appa- 
ratus. 

The most crude and wasteful apparatus is the ordinary 
gas stove, with a ring of jets ae at the bottom of a 
cylindrical sheet iron case some 2ft. high and 8in. in 
diameter. The burners are usually of the modified 
Bunsen type; that is to say, more or less air is mixed 
with the gas before it is burned. Very seldom indeed are 
these burners | green made. Even when perfect, the 
gas stove which has no pipe to convey away the products 
of combustion is offensive. Gas when burned with plenty 
of air produces acetelyne, which has a very disagreeable 
smell. All gas contains sulphur compounds, and these 
on combustion form sulphurous acid gas, the effect 
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of which on furniture, leather, and brass work, is but too 
well known. As for plants, it kills them out of hand; 
and it may be taken for granted, that while no gas stove 
should be worked without a flue, it is certain that no 
conservatory can be warmed by a gas stove without one. 
In many cases a 2in. sheet iron pipe can be led from the 
stove straight into a chimney. In other cases this is 
impossible, no chimney being available; then the tube is 
taken Sage meer, and theresultis utter disappoint- 
ment. ck draughts set in no matter what kind of cowl 
is used, and the gas is put out, or the products of combus- 
tion are driven into the apartment to be heated. The 
difficulty can be got over by burning the gas in a close 
stove which communicates with the outer air by two 
pipes opening through the side wall, and one about 2ft. 
above the other. The lower pipe, lin. diameter, supplies 
air to the stove, the other, 2in. in diameter, carries away 
the products of combustion. If the wind should blow 
right against the open ends of these pipes it will not 
affect combustion, because the pressure in the stove 
will be maintained equal to that of the air out- 
side, although the pressure in the room or conservatory 
may be two or three-tenths of an inch of water less. 
With a little management, a gas stove may be made 
which will burn while a hurricane is raging outside, and 
not a particle of noxious fumes will escape into the room. 
This principle has been well carried out in a stove known 
as the Calorigen. The air pipes are sometimes made of 
zinc, which is quite mele SC for the purpose. The first 
result of the combustion of gas ina Bunsen burner is 
steam which condenses on cool surfaces. The water is 
highly charged with sulphurous and sulphuric acids, which 
attack and corrode the zinc. A zinc pipe will be eaten 
away in three or four weeks. Iron lasts much longer, 
especially if the inside be coated with coal tar or with 
Brunswick black. 

Having devised means for supplying air and getting rid 
of the products of combustion, we have next to consider 
what the burner shall be. There are various Bunsen 
burners in the market. Those with rings are asa rule very 
likely to “strike back.” Straight perforated pipes possess 
the same defect. Burners with gauze above them, such 
as may be seen in every ironmonger’s shop, are worth- 
less, the wire quickly corroding, and the admixture of air 
with the gas seldom being properly effected. Vertical 
tube Bunsens with perforated copper caps burn 
out in about a fortnight. It may be laid down 
as a rule that no burner which will not work 
without attention for at least two months without ever 
being extinguished night or day, will really prove effi- 
cient and satisfactory. After an extended trial of nearly 
every Bunsen burner known, we have found that one 
consisting of two brass tubes, gin. bore, and 4in. long, is 
the best. The tubes are carried, about 2in. apart, in a 
frame, with their lower ends about tin. above two holes, 
each about ;;in. in diameter, drilled in a horizontal pipe, 
one end of which is stopped, while the other is fitted with a 
stop cock and eaten with gas. The combustion is 

rfect; the flame rarely if ever strikes back; and the 

urner can be used year after year for months together 
without attention. One of the dimensions we have given 
will burn from 8 to 16 cubic feet per hour, and will heat 
28ft. of 3in. piping to about 160 deg. in moderate weather, 
or to 130 deg. when the temperature is low. 

As to the means by which the heat of the gas is to be 
utilised, there can be no two opinions. It must be 
employed in heating water. In no other way can it be 
used so economically or satisfactorily. If only a stove 
is used the heat is localised, and in the conservatory 
some plants may be scorched while others are frozen ; in 
a store or a shop one portion will be hot while another 
is cold. To get over this difficulty coils of piping are 
sometimes put into the stove, and cold air goes in at one 
end and is discharged hot at the other. Experience 
assures us that such devices are totally inadequate to 
secure the end had in view. Air takes up heat from 
metal surfaces with extreme slowness unless they are 
raised to a red or white heat, in which case the dust in it 
is burned, and an evil-smelling atmosphere pervades the 
apartment. We have tried steam, conveyed from a small 
boiler working at atmospheric pressure, to pipes, the 
condensed water being returned by a small tube. There 
is, however, a tendency in such apparatus to localise the 
heat, and 2 continuous bubbling noise is produced in the 
pipes, which is unpleasant. To use gas with advantage 
it must be made to heat water which circulates in 
a way too well understood to need description in 
ordinary hot water pipes. Assuming that the burner 
is perfect, the relative economy of any two systems 
of heating by hot water will depend on the efficiency 
of the boilers—that is to say, of that part of the 
structure in which the water is heated. It is in this 
respect that the apparatus sold by ironmongers and 
others is most conspicuously a failure. The heating sur- 
face to warm 20ft. of 3in. pipe seldom exceeds one square 
fout, and is often much less. At least one-half the heat 
produced by the combustion of the gas goes up the 
chimney. Atavery moderate increase in cost, a really 
efficient boiler could be provided. The best boiler is one 
in which the heat is socio’ beneath, and the products of 
combustion rise through an uptake and pass through 
a number of sheet flues in the water to what is virtually 
a smoke-box, and thence to a 2in. flue, and so to a 
chimney, or out of doors as previously explained. A 
boiler 12in. deep, 10in. long, and 7in. wide will have six 
sheet flues, each 5in. deep by 7in. long, and one-fourth of 
an inch wide. The total Lotion surface is about 3 square 
feet. This boiler, if made of thin sheet copper, will last 
several years ; if made of stout tin, it will last two years. 
It will deliver the products of combustion, when 14ft. of 
gas per hour are being burned below it, at not more than 
10 deg. or 12 deg. above the temperature of the water, 
and it will heat 28ft. of 3in. piping. It is neces- 
sary to add that in all cases great care must be 
taken to burn the gas in, so to speak, a closed furnace, 
so that no air can get access to the flues unless it is highly 
heated. Thus, for example, when a vertical tube Bunsen 





burner such as we have described above is used, the 
tubes should pass each through a hole three-fourths of an 
inch in diameter in a plate, and all the air necessary for 
combustion, save that mixed with the gas, should pass 
through these holes ; the result is that coming in contact 
with the flame it will be highly heated. Inattention to 
this point is always manifested in the heating gone 
to be bought in shops, and it means practically the waste 
of one-half the gas. With oroperly designed apparatus, 
gas becomes an ei a os heating agent to a degree 
which can hardly be realised by those who use it 
uselessly and unscientifically. The three essentials to 
success are a good boiler, a good burner, and good distri- 
bution by properly arranged hot water pipes. Gas 
possesses above all other fuels the merit in the highest 
degree of being cleanly, and of giving no trouble. 





THE CLEVELAND IRON TRADE. 

THE change for the better which has taken place in the 
Cleveland iron trade within the past two months has brought 
with it various disturbances in the labour market, which 
might easily have nullified the improvements. Workmen have 
so long been kept on low wages that on the first blush of 
reviving trade they came clamouring for relief. The improve- 
ment which has now become marked, stole on so imperceptibly 
and quickly that, as in a tropical country, it was broad day- 
light while yet traders were lamenting the gloom. At no 
time in the commercial annals of the Cleveland district has a 
change so sudden and unexpected taken place. Blast furnace 
owners were just about to issue a manifesto to their workmen 
claiming a substantial reduction, iron manufacturers had 
already demanded one, and shipbuilders had issued their 
notices with the like aim. The prospects for the winter 
were alike gloomy and dreadful; the poverty in the Cleveland 
capital—Middlesbrough—was so great that an appeal had been 
made by the Mayor to the Home Secretary for aid, and, 
stimulated by somewhat exaggerated statements as to the 
a ap distress contributed by local penny-a-liners to the 

ndon daily press, goodly subscriptions were poured into the 
local exchequer for the relief of the destitution which was 
supposed to be general. It is true that distress existed, 
for in a town like Middlesbrough, to which the whilom 
prosperous condition of the iron trade had drawn large herds 
of unskilled labourers, dazzled by prospects of higher wages 
than they could earn by following the plough, the receding 
waves of trade were sure to leave a mass of these helpless 
creatures stranded. Many of them have been removed to 
more congenial spheres ; some yet remain, hoping and waiting 
for the crumbs which may fall to their share. But while there 
seemed no hope, while it appeared as though the credit of the 
district had been strained to the furthest extreme, and was 
ready to snap in general ruin, ironmakers suddenly found 
th lves besieged by inquiries for iron. The air of easy 
nonchalance which the merchant had formerly adopted was 
dropped, and from being ‘‘the arbiter of others’ fates” he 
became ‘‘a suppliant for his own.” The whole thing 
appeared like a huge joke for some time. Had a maker 
got any iron to sell? Smilingly he rubbed his 
hands and looked round his yard stocked up in every corner 
with pigs bearing upon them the rust of three or four years. 
‘Oh, yes, he had a little for sale—some, nay a good deal in 
fact.” But soon it became apparent that there was an earnest 
demand for iron—a new customer was in the market. America, 
unable to appease her hunger on awaking from the deep 
lethargy which had long chained down her energies, had 
appealed to the mother country to supply her wants, and, 
failing to obtain a sufficiency of rich hematite pig, was ready 
to devour the iron once so lightly esteemed, but now of some 
importance in the market—Cleveland metal. Soon the docks 
and wharves of Middlesbrough witnessed the appearance of 
large steamers which, but for the patient work carried on by 
the Tees Conservancy Commissioners through the years of 
depression, would not have been able to cross the bar of the 
river. No sooner was it manifest that an improvement had 
set in, than the ironstone miners, the foundation upon which 
the whole superstructure of the trade rests, demanded an 
advance of wages ; the blast furnacemen made a move in the 
same direction ; the shipbuilders strongly resisted any reduc- 
tion. Antagonism between capital and labour at such a time 
might easily have scared away the harbinger of brighter days. 
The very reaction had produced a giddy feeling of insecurity. 
Creditors who had long foreborne to press their claims made 
their demands known as soon as the tide had turned. With 
too much eagerness to grasp it the benefit might have been 
lost. Happily, however, a sensible spirit has prevailed, wages 
disputes have been or are being dealt with in an amicable 
way, and the equilibrium of the trade has thus been preserved. 
The publication of the Cleveland Ironmakers’ Association 
returns shows very favourably for the prospects of the trade. 
It appears that in the month of October makers’ stocks were 
decreased by 19,323 tons, that being a total reduction within 
two months of 57,657 tons. The rhopaced capacities of the 
district have been very considerably enlarged, and yet the 
reduction in stocks continues. Not only, however, is the 
demand for crude iron so greatly increased, but the manufac- 
tured trade is brightening very considerably, and auxiliary 
branches are showing signs of fresh life. Altogether the 
future of the district is very much clearer than it was 
expected to be a very few weeks ago; and there now 
appear reasonable grounds for hope that the change will be of 
a lasting nature. 





PROPOSED SLIDING SCALE FOR SOUTH YORKSHIRE. 


IncessanT trade disputes have frequently prompted pro- 
posals of settlement by arbitration ; but these conciliatory 
means have rarely been satisfactory, and the expenses have 
sometimes been simply outrageous. The miners have made a 
proposal, which seems fair enough. They suggest, as a sub- 
stitute for strikes and lock-outs, that a sliding scale should be 
adopted. Durham and Cumberland have now completed an 
arrangement of that kind which will regulate the rate of 
wages for the next two years; and there is a strong proba- 
bility that Northumberland will follow suit. In the 
details of the scheme, which have been submitted to 
the coalowners, the miners suggest that the wages of 
hewers and all underground workmen shall in future be 
regulated by ‘‘a sliding scale based upon the average selling 
prices of coal.” The manner in which the average selling 
price is to be ascertained is important. It is suggested that 
the price for any period shall be ascertained by dividing the 
net receipts at the pits, for all coal sold or used, by the total 
quantity brought to bank at a certain number of pits, which 
may be agreed upon by both B pet gre as representative col- 
lieries, Two accountants pledged to secresy—one paid by 











the owners and the other by the miners—are to jointly ascer. 
tain the prices. The rates now being paid at the various 
collieries for coal-getting, straight work, day-men, and all 
other underground work are to be taken as the standard rate 
of wages. The advances or reductions under this agree. 
ment are to take place the first da: 
the issue of the accountants’ report. It is stipulated :—“The 
first advance of threepence, one halfpenny per ton to be given 
to the men, and an equivalent on all underground work.” It 
is also stipulated that during the current—December— quarter 
of this year the hewers and all other underground workmen 
shall have the immediate benefit of any advance that may be 
established in the selling price; and if wages have not been 
advanced at least 10 per cent. during the current quarter, the 
same arrangement shall apply to the first quarter in each year, 
These are the principal details of the proposed arrangement, 
The ee appears fair and wha my, but the employers 
will probably require some modification of the manner in 
which it is proposed to be applied. 


in the quarter after 


STEAM TRAMWAYS IN ITALY, 

Tue line Bergamo-Treviglio-Lodi has been open to the public 
from Bergamo to Treviglio since the 1st September, and the 
other half from Treviglio to Lodi is now in course of construc. 
tion. The “niga road, on which the rails are laid, is 
more solid than any other known, and so hard that in many 
places blasting was employed for laying the sleepers. The 
gauge is the same as adopted for all Italian railways, viz, 
1445 metres. The rails, supplied by one of the first works in 
Rhenish Prussia, are of Bessemer steel, and weigh 18°600 kilogs, 
per running metre. The accessories for fixing the rails 
were made inItaly. The sleepers are of the following dimen- 
sions—2°30 by 0°17 by 0°12 metres, and altogether of the best 
and soundest oak of Lombardy. The carriages are of first, 
second, and third class, both closed and open on the sides— 
called jardiniéres—and closed and open trucks for the trans- 
= of goods and cattle; all of these are built by a firm in 
Milan, which has supplied the rolling stock to almost all 
similar lines in Italy, and is now building the carriages for 
account of the Tramways and General Works Company in 
London, who are constructing a line in continuation of the 
Tramways Pistorius. Tramway extension is already occupy- 
ing a great deal of attention in some of the chief Italian 
cities, and the value of light railways, as means of intercom- 
munication between villages and towns in directions not served 
or likely to be served by railways, is generally acknowledged. 
The engines are of the well-known factory of Messrs. Henschel 
and Son, in Cassel, Germany. The trains are usually com- 
posed of four carriages, capable of carrying on an average 
150 passengers each journey. The rails are laid in a single 
line on one side of the high road, and in the villages there is 
a double line for a length of about 80 metres. The goods 
service is done during the night. At the extremities of the 
line, in Bergamo and Lodi, and in the central point at 
Treviglio, there is a passenger station composed of a waiting- 
room, buffet, and office for the station master, also 
sheds for engines and carriages, which occupy an area of 
about 3000 square metres, Besides there is at Treviglio a 
well-farnished repairing shop and magazine for sundry ma- 
terial. The line has a total length of about 45 kilometres, 
and passes through fifteen towns and villages. The above may 
give an idea of the nature and importance of the line. Who- 
ever knows Italy and the high cost of ordinary railroads, must 
be convinced of the utility of the largest extension of such 
steam tramways. 


MADRAS HARBOUR WORKS. 


In a recent article we summarised the operations on these 
important works to the date of the latest received report, and 
sketched out the difficulties experienced and the forebodings 
of failure which had been expressed in many quarters. Since 
so writing, we have received the progress report sent in by 
the engineer in charge for the month of August last, which 
bears satisfactory testimony as to the amount of work done 
during that month as regards the North Pier. By some 
unfortunate miscalculation as to time, or possibly by some 
mishap, the supply of cement expected did not reach Madras 
from Rngland in time to enable all the advantages which 
might have been secured to be obtained. In spite of this 
cause of delay, however, depositing for the North Pier had 
been carried out to a point 2700ft. from the springing of the 
curve. The delay arising from the above-named cause was 
in the construction of the concrete blocks required for the 
further extension of the works, and as all the machinery and 
staff for their manufacture had to be kept on, the financial 
loss incurred had been considerable. The quarries were bein, 
well worked, and the supply of stone, both as to quantity anc 
quality, had been satisfactory, the daily average delivered 
having amounted to 1628 tons. At the South Pier ee 
had not been so satisfactory. The steamers could not be 
spared from the North Pier, and the tipping of the rubble 
had all to be done by cargo boats. The rubble base here 
had, owing to the want of concrete blocks, extended 800ft. 
in advance of the coursed work. The weather during the 
month had been exceedingly favourable. 








LITERATURE. 


Girder Making and the Practice of Bridge Building in Wrought 
Iron. By Epwarp Hutcurnson, M.I.M.E. London: E. 
and F, N. Spon. 1879. 

In designing girders and bridges there are questions of 

an entirely practical character which it is as necessary, 

with a view to economy, to take into consideration as it 
is to apportion sectional areas to the calculated strains on 
different parts. It often happens that even first-class 
designs for girders are susceptible of modification when 
placed in the hands of the practical girder maker, not 
with a view to ee from a theoretical point of 
view, but from that of practical expediency. When 
such works are in the hands of contractors resident in 
the same country as the engineer, these suggested modi- 
fications are easily explained and often accepted by the 
engineer. When, however, a set of girders is being 
made in England for an engineer, say, in India, it is 
often difficult to make any alteration in design or depar- 
ture from the specification. Explanations take too long 

a time, and unless the modifications offer very great 

advantages they are not made. ks of the more 

theoretical character seldom contain much that will 
guide the designer from other than theoretical considera- 
tions. Mr. Hutchinson’s book takes up the other phase 
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irder engineering. Girders or bridges of certain 
as span, and number being required, and the design 
from a theoretical side being selected, the book 
before us steps in with the information necessary 
to enable the engineer to decide upon the best 
method of carrying it out. It gives hints on prac- 
tical expediency which lead to the selection of 
forms and sections of iron which may be incorporated 
into the structure without any loss of efficiency, often 
with considerable gain in this respect, and with economy 
in cost. Part I. is upon materials, and after giving a 
brief account of the rolling mill methods of producing 
jron of different forms, which is of much assistance in 
guiding the writer of the specification, it instructs the 
engineer on the question of relative cost of different 
sections. These are points of much importance, as 
an engineer may often specify sections difficult and 
costly to make, not perhaps because there is any reason 
why such sections should used, but because he is 
ignorant of the’practical considerations which make some 
methods of producing billets or slabs, or rolling certain 
sections much more expensive, without being any more 
efficient than others which the ironmaker or girder con- 
structor can suggest. These points are followed by sug- 
gestions upon making up a structure with ordinary sec- 
tions, emphasis being laid on the economy obtainable 
by the use of “flats” instead of sheared plates, flats 
being flat bars which may now be rolled up to eight or 
nine hundredweight and up to 4ft. in width by the em- 
ployment of what is known as the “universal mill,” 
namely, an ordinary two-roll plate mill, supplemented by 
a pair of vertical rolls which determine the width, while 
the horizontal rolls determine the thickness. Eleven 
engravings are then given, showing the most useful, most 
easily obtained, and most usual of all the forms 
of angle, tee, channel, bulb, joist, and other sec- 
tions, and one plate giving sizes of Mallet’s buckled 
pletes for bridge flooring. On the employment of 
steel in girder construction the author makes some 
judicious remarks, from which the following may be 
quoted :—“ On the Continent steel is much more exten- 
sively used in girder construction than in England. This 
is especially so in the platforms, or bearing girders or 
bridges of wide span ; and there can hardly be a doubt 
that its adoption in cases is attended with great advantage 
and economy. It should, however, be borne in mind 
that, so far as present experience tends to show, steel 
is not more durable—perhaps even somewhat less so— 
than iron in exposed or damp situations. No advantage, 
therefore, would attend its use where the durability of 
the structure, and not its strength, indicates the thickness 
or size of any of its parts. This is often the case in the 
webs of the main and cross girders, flooring plate, &c., 
where, in point of fact, the very worst iron that is made 
is often the most suitable, as it has been repeatedly shown 
that hard brittle material is far more durable than that 
of a softer and more ductile nature, whilst the thickness 
necessary for wear so far exceeds that required for 
strength that no fear of failure in this respect need be 
apprehended. Steel is more suitable for members in 
tension than for those in compression, and, as far as 
possible, bars should be used in preference to plates.” 
There is undoubtedly much necessity for caution in the 
use of steel if advantage of its greater strength is to be 
taken in every respect, for while a given sectional area 
may indicate sufficient strength, stability as against 
buckling and ambiguous strains will be lost, unless very 
great care is employed in the design of bracing and 
counter-bracing. Upon the question of corrosion there 
is no doubt that iad has as yet made is more subject to 
destruction than iron, and much more than the commoner 
kinds of iron. Under the somewhat comprehensive title 
of workmanship, some useful information is given on 
drilling, pry and rivetting, not simply on the mere 
handicraft of these operations, but on points useful to 
the designer, and especially in drawing up specifications. 
As illustrative of the difference in cost of two girders of 
the same strength and design, but the one made with as 
little smith’s work as possible, and with every attention 
paid to the experience of the practised girder maker, 
while the other girder is made without such due atten- 
tion to these considerations, the author gives an estimate 
of cost, showing that the same girder may cost £16 17s. 
or £13 12s. per ton, Some useful hints are givenon making 
up girder flanges composed of bar iron of various sections. 
The second part of the work is descriptive of examples 
of girder and bridge work, chiefly as carried out by the 
Skerne Ironworks Company. The particulars of a large 
number of bridges erected in this country and abroad are 
iven, illustrated by many well executed engravings. 
he method of erection of some of these bridges is 
described, and these descriptions are very useful and 
interesting. The book concludes with a paper read 
before the Institution of Mechanical Engineers, “On the 
Mode of Erection of the large Girder Railway Bridge over 
the River Dal, in Sweden.” This bridge consists of one 
main span 208ft. in the clear opening, and of side spans 
of 80ft.; and the former was erected by building it out 
from its piers without scaffolding, the overhanging 
weight being counterbalanced by temporarily attaching 
the short spans to its shore ends as cantilevers, and load- 
ing them with the necessary weight. The book is 
altogether of a very useful character, and written with 
care. In one respect, however, it is spoilt as a work of 
reference. It has neither index nor table of contents. 
his can be easily supplied to another edition, and we 
would suggest that Messrs. Spon refuse to publish books 
until the authors evince sufficient faith in the value of 
their work to warrant their taking the trouble to supply 
it with a good indication of its contents. 





A Universal Dictionary for Architects, Civil Engineers, Sur- 
veyors, Sculptors, Archeologists, Artists, Students, Builders, 
Clerks of Works, and Building Artificers. Parts I. and II. 
By W. J. Curisry. London: Griffith and Farran. 1879. 

Mr. Curisry is not, it will be gathered from this title, a 

modest author, or, at least, he has not a very modest idea 





of the scope of his dictionary. Judging from the two 
parts we have received he is decidedly rash in his pre- 
tensions. The dictionary will not be universal, nor a 
“yeliable vocabulary of technical terms,” for the use 
either of sculptors, students, civil engineers, or archzo- 
logists. To architects, surveyors, and clerks of works 
it may have some value, but for those above mentioned 
it will not only be useless but misleading. It is badly 
arranged, and much want of judgment is shown in the 
shortness or unnecessary length of the explanations 
attached to different words or terms. For instance, 
“ adhesion” is explained in nine lines, while sixty-two 
are employed to describe “adhesive force,” by explana- 
tions, most orall of which should have been under adhesion. 
There is something comic in Mr. Christy’s “way of 
utting things.” Adhesive force, he says, “is measured 
y the force required to separate two surfaces, and is 
usually expressed in lbs. in the case of nails, and in lbs. 
r square inch in the case of glued and other surfaces.” 
o much for Mr. Chnsty’s adhesion to clear defini- 
tions useful to engineers and others. An elipile 
was, he says, “anciently a hydraulic machine for dis- 
covering the nature of air.” The complicated piece 
of civil engineering or architecture, or whatever 
Mr. Christy considers an anvil, requires an illustra- 
tion—incorrect—and half a column of description, while 
“ Antique Mouldings” are disposed of inless than two lines, 
for there is no intimation that further information is to 
be given than that they are “those which were employed 
by the Greeks and Romans.” Under “ Arch” we are 
informed that soffit is pronounced suf-feet. In one place 
we find about two columns of matter under “ Ashlar,” 
the word being, he supposes, derived from the Italian 
asciare, to chip, or from the low Latin words assella or 
assula, these being given without any reference to the 
words achelor, achiler, and achlere, given on another 
page as old terms, where used we are not told, for 
ashlar. Accidentally we come upon “Attachment of 
Lightning Conductors,” yet “Lightning Conductor” is 
to be given in its proper place. As one more illustration 
of curious definition we find, “Bar, a piece of wood, 
metal, or other solid mater, long in proportion to its 
width and thickness, and often constituting an impedi- 
ment or obstruction.” As words which have been par 
ticularly applicable by the architect or some of the pro- 
fessions requiring a universal dictionary, we find expla- 
nations of the use of the words “ Absurd” upon which 
we are promised something more under Reductio ad 
absurdum“ Absurdity,” “Amenities,” and “Amelioration— 
social.” Mr. Christy has failed. 








BATAVIA HARBOUR WORKS, JAVA. 

Tue opening of the Suez Canal led to an important growth 
of the trade of China, Japan, Australia, and the Dutch 
Possessions in the Indian Archipelago. The route of vessels 
coming from commercial ports of these countries, and bound 
for Europe, leads vid Batavia, which offers the first and best 
station for repairs and supplementary charters. Thus, 
Batavia, through the opening of the Suez Canal, became 
an important commercial centre for Eastern Asia. It was 
consequently found necessary to make this station answer all 
the requirements which commerce had a right to exact in 
view of its exceptionally favourable situation. The building 
of a harbour was the direct outcome of these requirements. 
The Netherlands Government anticipated the want of this 
establishment and commanded the requisite draughts to be 
prepared. A plan laid out by competent authorities on 
the subject in Holland was adopted by Government, and 
tenders for the execution were invited in 1876. We are 
indebted to Mr. J. A. de Gelder, chief resident engineer, 
for the following description of the works :— 

Various parties tendered, both from England and France 
as well as in Holland; their figures, however, exceeded the 
estimate of the Dutch Government by many million guilders, 
and the latter therefore resolved to entrust its own engineers 
with the execution of the work. Mr. J. A. de Gelder as chief 
engineer was commissioned to carry out the same, and active 
operations were commenced in June, 1877. Many difficulties, 
however, presented themselves. The locality where the 
harbour is being built—a kind of cape projecting into the sea, 
called Tandjong Priok—is situated on the north coast of Java 
at a distance of 9 kilos. from Batavia. It was formerly a 
desolate waste only accessible by native proas, through 
marshes and creeks, 

The absence of private assistance in Java, obliged the 
Government Commissioner to trust entirely to his own 
resources. It was therefore necessary to have extensive 
engine-works on the spot for the requisite repairs, and large 
stores besides. In point of active forces, no more than a few 
thousand natives could be secured. Their knowledge is 
entirely limited to the excavation of ground, and their in- 
activity is so great that the work of one man per day is 
calculated to amount, at the highest, to one cubic metre of 
ground dug out. Owing to the small wants of the natives, 
and the fertility of the soil of the Island of Java, the workmen 
cannot be ruled through money. Only during a few months 
of the year are they inclined to work for rere . The majority 


ta staying in their own villages and tilling their paddy- 
elds. 

In consequence of the marshy soil, the construction of the 
roads of communication between the future harbour and the 
town of Batavia was very unhealthy work, and it had a very 
deleterious effect on the Europeans in charge of the super- 
vision. Furthermore it was pepe to secure European 
technical proficients in Java. Works of magnitude and im- 
portance, excepting irrigation works, have never been under- 
taken in this island. Europe therefore hal to supply the 
want of ‘‘ specialities.” On the other hand this involved the 
drawback of proficients arriving from Europe being unable to 
understand the language of the natives, which rendered them 
of no use during the first year. The climate prevented the 
use of European workmen, and permitted only of the 
manual labour of natives. The evident way to follow was 
therefore the use of steam engines on a large scale. Materials 
for an amount of 7 million guilders were procured. An 
efficient dredging fleet was formed by three large dredging 
machines of 300 indicated horse-power each, calculated to 
clear 600 tons per hour each; four second-class dredgers of 
160 indicated horse-power made to remove 280 tons of mud per 
hour, and two smaller dredgers ; also six steam hopper barges, 





each of 600 tons yom and sixteen hopper barges without 


steam power and capable of holding 120 tons. Six steam 
hopper barges of a capacity of 600 tons each were set aside 
for the transport of random foundations wanted for the con- 
struction of the breakwaters. The random stone was yielded 
by a quarry at a distance of fifty-seven English miles from 
Batavia. A number of small steam tugs; flat-roofed lighter 
barges, and other vessels completed the flotilla. 

Powerful engine works were established to meet all possibile 
repairs. An iron floating dock was built for repairs to the 
vessels of the dredging flotilla. Building engines were bought 
in great number, such as steam rams, steam cranes, concrete 
mixers, and others. Mining machinery was put in action to 
work the quarries destined to yield the stone which was 
required for the breakwaters. The quarries were opened at 
Merak Bay, in Sunda Straits, in an uninhabited part of Java ; 
2000 tons of stone had to be yielded by the rocks daily, to be 
laden on trucks and ped y away by rail. Dynamite was 
used for blasting, and compressed air as prime mover of the 
rock borers. 

In June, 1878, the preparations for the whole work were 
finished, and the execution was energetically commenced. 
The estimate amounts to nearly 19,000,000 guilders. The 
works will be completed within five years and a-half, and the 
harbour will therefore be opened in 1883. The foregoing 
amount does not include the building of the docks and the cost 
of establishments to match ; nor does it comprise the construc- 
tion of sheds. The work has prospered materially. The 
estimate will therefore not be exceeded, and the term of 
delivery may be looked for at the time —— The 
engraving on the next page will give a general idea of the plan 
of this large undertaking. 

The limits of the present paper prevent us from tracing in 
broad outlines the execution of the work, or to dwell at length 
on the difficulties that had to be overcome, and were ulti- 
mately conquered to satisfaction. A few details of the 
dimension of this structure and a description of its manner of 
building may not prove superfluous. 

The harbour works consist of four great subdivisions, viz., 
the breakwaters ; the inner and outer harbours ; the quays ; 
the connecting roads. The breakwaters have a length of 1765 
and 1963 metres respectively. The eastern breakwater has an 
elevation of 24 metres above the low-water mark, the western 
one of 14 metre. The range of the tide is one metre. The 
two breakwaters together contain about one million cubic 
metres of stone. These breakwaters are built of a trachyte 
random foundation covered on the sea side with blocks of rock 
of a weight of 5 tons. The top work is built of similar blocks. 
The bottom of the sea is very soft; the harder stratum is 
found at 6 to 7 metres and more below the bottom. The 
designer has made allowance for a sinking of 4 to 5 metres. 
In order to diminish the sinking, random foundation dams are 
thrownin, which by their weightsubside down toacertain depth. 
The soft bottom enclosed Ganon these dams, when loaded 
with stone, is compressed instead of removed, because the 
gradual increase in hardness of the bottom prevents the oozing 
away of the latter from under the foundation dams. The 
chief engineer, however, still apprehended a very considerable 
sinking. The experience acquired at the harbour of Trieste 
was a warning example. 

The building-site of the inner harbour consisted for a great 
part of sea sand which had to beremoved. The chief engineer, 
therefore, made a trial with sea sand to improve the bottom 
under the breakwaters. This experiment was found to answer 
beyond the expectations. The sand isnow thrown suddenly 
in quantities of 100 tons at a time at the place where the 
breakwaters have to be built. It either mixes with the mud 
or removes it sideways. As soon as the sand layer has one 
metre thickness, the foundation dams are made. These 
only sink away one metre or one metre and a-half. The space 
between the foundation dams is then filled up to a certain 
height with sand, after which the breakwaters are run up to 
their full heigkt. Seven hundred metres of foundation 
are already finished, and 2200 metres under water are as far 
advanced as 3 metres in height. Sinking has not been 
noticeable in the slightest degree. After a short time the 
sand forms a hard bottom of a comparatively great resisting 
power. Under-currents have not been found up to 4 metres 
under the water level. The sand therefore remains un- 
disturbed, which in building the breakwaters has economised 
at least two million guilders. The outer harbour is deepened 
by the large dredgers. At the outset these machines required 
many repairs, and their builders did not carry out the condi- 
tions of their contract inevery respect. The inner harbour is 
likewise dredged out. The dredgers built in Holland were so 
contrived as to allow of the fore-body being taken off on arrival 
at Batavia. The well then stood open in front, which 
permitted the long bucket chain taking the ground away 
above and below level gauge, in consequence of which the 
buckets could work their way right through the land. This 
procedure gives very good results. 

The soil consists of nearly all imaginable sorts. Coral rock 
is found in it as well as clay, sand, and mud. Nearly five 
million cubic metres of ground have to be removed. The 
quays are built of one continuous coffer dam, inside which 
foundation piles are driven down, which support the con- 
crete and the remainder of the masonry. The work is done 
by Morrison’s steam pile drivers and ordinary steam winches. 
About 20,000 poles of a length of from 14 to 16 metres have to 
be driven in, A dredging machine propelled along rails laid 
on the quay removes the ground out of the caissons. Steam- 
saws cut off the foundation piles at the requisite (lepth. The 
cost of these quays is estimated at 2,000,600 guilders. For the 
wood of the foundations, American pitch pine is used. Of 
this sort of wood 30,000 cubic metres are delivered at 
Batavia under contract, sawn square, at a price of 54 guilders 

r cubic metre. The masonry consists of trachyte derived 

rom the Merak quarries. 

Batavia will be connected with the harbour works by a 
double railroad, a canal for navigation measuring 15 metres 
width at bottom, a carriage road of 15 metres width, and by 
a towing-path 6 metres wide. The roadsgo right through the 
swamps and have been raised above the highest water level 
known. The rivers are crossed by large iron bridges, those 
for the railway being all built of one span only, while the 
bridges for the carriage road and the towing path are borne, 
in aidition to the stone abutments, by piers formed of iron 
screw piles reaching down to a depth of 13 metres below the 
ground. The roads are made of the ground derived from the 
canal and the lateral drain. At one metre below the waste 
field the swamps everywhere abound with sand and coral, 
which furnish excellent material for building the roads. The 
canal is both dredged and dug out. The mud is dredged out 
and deposited on the road through an iron spout or through 
forcing tubes. 900,000 cubic metres of ground have been 
excavated for establishing the various means of communica- 
tion, Having thus briefly sketched the subdivisions of the 
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harbour works, it now remains to set forth a few general | 
figures relating to cost. These figures will include wear and | 
tear. Random foundation bored out of the rocks at Merak at a 

distance 57 English miles from Batavia and laden in hopper 

barges there comes to 3 guilders per cubic metre. One kilo- 

gramme of dynamite is required to get out about 5 cubic 

metres of trachyte. Carriage from the quarries to the landing 

place is done by rail. The landing both in the quarries and | 
on board the vessels is — by steam cranes supplied by | 
Appleby Brothers, of London. The stone is transported in 

hopper barges. Drilling is done both by hand and by rock | 
borers, the former process being the cheapest. In the absence, | 
however, of a sufficient number of hands, it has been found 
necessary to avail of machinery also. The cost of transport 
of stone from Merak to Batavia amounts to 2 guilders per 
cubic metre. Unlading can be effected through the doors of 
the vessels down to 3 metres below the water mark. Above 
this mark the stones are placed on the breakwaters by skips | 
with the aid of floating steam cranes and of the steam hopper 
barge cranes. The former mode of unlading is done without 
cost; the latter entails an expense of 40 cents per cubic metre. 
The net cost of one cubic metre of mud, including transport to 
a distance of 5000 metres from the seaboard, is 41 cents for 
the large dredgers and 47 cents for the smaller machines, the 
latter being more costly. Digging wages are paid 60 cents per 
cubic metre. Masonry of Portland stone necessitates an ex- 
pense of 24 guilders per cubic metre, while that of native 
cement costs 18 guilders per cubic metre. The wages nearly | 


J 





equal those in Europe, but the productive force of the workman 


here is about one-third of that of a European workman. | 


The cost of management of the works is extremely small. The 
State undertakes the work and uses its functionaries. The ex- 
penses on this head do not come to one per cent. even. The 
works are divided in two parts in respect of date : the harbour 
has to be completed before the building of the docks has been 
finished. Powerful engine works are to be established in 
order to effect with despatch all repairs wanted by mercantile 


vessels and men-of-war. Barge docks will be provided for | 


the same purpose. It is intended to introduce the wren | 


| depositing docks system at Batavia, if those built at Nikolai 


by Clarke and Stanfield should practically answer the expecta- 
tions. The building of these docks will probably commence 
in 1881. Coal stores, efficient landing contrivances with steam 
power, and all other requisites of a port will be ready at the 
time of opening, and steamers of the biggest charter will then 
be enabled to land or take in their cargoes in a minim of 


| time. We hope the present brief account will convey a ,cueral 
idea of the important work which is now being carried out by | 


the Netherlands Government in its possessions in the East. A 
host of difficulties had to be overcome: those attendant on 
the climate, the unhealthy work, the want of good workmen, 
the bad subsoil, the want of drinking water, and others. The 
works are, however, in a very prosperous state, and it is more 
than probable that the whole scheme will be completed 
within a shorter period and at a lower cost than till now 
were usually required in Europe in cases of a like nature. 


French WorkmMen.—A complaint constantly made is that 
British workmen are beaten in skill by Frenchmen, and we hear 
| now and then a good deal about the decadence of the English 

artisan. There is another side to the picture. The Indus- 
| trielle states that in France of late years complaints have been 
made from many quarters that French artisans connected with 
many of the higher branches of skilled industry no longer possess 
| that perfect mastery over their several handicrafts which up to 
recent times had honourably distinguished them and won for 
various classes of French articles a high reputation abroad as 
well as at home. In watches, surgical instruments, and in 
| mathematical and astronomical apparatus !rench workmanship 
| has so decidedly deteriorated that the attention of the Govern- 
| ment has been called to the subject. With a view to effect some 
| improvement, the Minister of Education has ordered that in the 
| Apprentices’ School at La Villette, Paris, a number of youths, 
| after passing ae the ordinary course, should henceforth 
| devote three years additional to the study of mechanism, especi- 
ally to the more delicate kinds of mechanical work. It is also 
intended to open a similar establishment in another quarter of 
Paris. The municipal authorities of the French capital are also 
taking steps to encourage the acquisition of mechanical skill b 
young workmen, and have just ted to M. Bouccart, a no 
mechanician, who 'y had six apprentices, a subvention of 
. on condition of his taking in ten additional apprentices, 
who are to be under the supervision of the city authcrities for 
three years. The source from which the above is derived does 
not state that permission was obtained from any trade union 
allowing M. Bouccart to employ this extra number of apprentices. 

It would have been — ere or there would have been a 

' great ado among the trade-unionists, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*.* Jt has come to our notice that some applicants of the Patent- 
* office Sales Department, for Patent Spareeione, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 

3277. Mues for Spinnino Corton, &c., G. Knowles, jun., Bolton.—14th 
August, 1879. 

3293. Marine Enornes and Borters, C. Jones, Liverpool.—15th August, 





9. 
oan Permanent Wavy, &c., of Rattways, F. W. Webb, Crewe. 
3555. Burners for Gas, &c., F. Siemens, Dresden, Germany.—4th Sep- 
tember, 1879. 
3640. INTELLECTUAL Games or PuzzLes, J. M. Nisbett, Horselydown, 
Lovdon,—12th tember, 1879. 
9725 Furv, M. Blair, the Wear Fuel Works, Sunderland.—17th September, 


1879. 
9853. STEREOTYPING, W. P. Byles and G. Allan, Bradford.—24th September, 
1879. 


iS 

3994. Y Tram Ratz, A. Cullen and W. Edwards, Coleman-street-buildings, 
Moorgate-street, don. 

3900. Looms, O. Pickles, B. Smith, and C. Slater, Burnley.—27th Sep- 
tember, 1879. 

3902. CooLine WATER, &c., H. 8. Boase and C. Miller, Dundee. 

3906. Locomotive TRaMwAy CarriaGes, G. Duncan, W. A. Wilson, and 
G. A. Wilson, Liverpool.—29th September, 1879. 

3961. CLRANING ToBacco-PIPEs, F, 8. Brown, Southampton.—2nd October, 
1 


879. 

3966. EARTHENWARE, &c., Drinkivo Vessexs, A. Dunn, Birmingham. 

3986, TirES for Cans, &c., W. L. Taylor, Trafalgar-road, East Greenwich. 
—8rd October, 1879. 

4024. Umpretia, &c., Coverinas, A. C. Henderson, Southampton-build- 
ings, Loudon.—A communication from G. O. Sies, Crefeld, Bhenish 
Prussia. —6th October, 1879. 

4058. Fotpinc Bepsteap, &c., A. M. Clark, Chancery-lane, London.—A 
communication from H. A. J. Rieckert and E. C. A. Rieckert, New 
York, U.S.—7th October, 1879. 

4119. COLOURED ORNAMENTATION of ELECTRO-PLATED and other Goops, 
W. H. and G. Wilkinson, Birmingham. 

4120. Lock-strrcn Sewrnc Macniyes, A. M. Tocque, Bulstrode-street, 
Cavendish-square, London. 

4126. Cuegese, J. Webb, High-street, Kensington, London. 

4131. Lypicator, W. R. Lake, Southampton buildings, London.—A com- 
munication from C, L. Chambon, Paris.—11th October, 1879. 

4135, Suspewpine Pictures, &c., W. Potts, Birmingham. 

4141. Steer, A. M. Clark, Chancery-lane, London —A communication 
from L. and L. Launay, Paris. - 13th October, 1879. 

4143. Bow s of Castors for Fursirure, W. G. Edghill, Birmingham. 

4144. Treatinec SHort Coarse Anmmat Hair, E. L. Hamilten, Golden 
Cross Hotel, Charing Cross, London.—A communication from G. 
Hamilton, Brooklyn, U.S. 

4145. Teeatinc SHort Coarse Anta Hair, E. L. Hamilton, Golden 
Cross Hotel, Charing Cross, London.—A communication from G. 
Hawilton, Brooklyn, U.S. 

4148. Cueckinc the Recemrrs of Mowry, J. T. Abell, Cannon-street, 
London. 

4149. Vatves, &c., J. Evans, Wolverhampton. 

4151, Boxes ani Cases, W. R. Lake, Southampton-buildings, London.— 
A communication from the Cleveland Paper Box Machine Company 
(Incorporated), Cleveland, U.S. 

4152, Rartway Caraeiaces, T. B. Jones, Harrogate. 

4154. Brains, F. E. A. Biische, Schwelm, Germany. 

4155. Uriiisine Air, C. Kingsford, U Clapton, London. 

a a anal Sarety Lamps, R. C. Strelley, Ebbw Vale Works, Ebbw 
Vale. 


4157. Steam Enornes, A. Wallis and C. J. Steevens, Basingstoke. 

4158. Swimminc Apraratus, E. G. Brewer, Chancery-lane, London.—A 
communication from A. P. Passet, P: 

4159. Composition for Preservinc Stream Borvers, &c., J. M. B. Baker, 
Southampton-buildings, London. 

4160. Atracninec Kwyops to Spinpies, W. 8. Codner, Quadrant-read, 
Canonbury, London. 

4161. Woop Moviprne or Curtino Macutvery, T. Llewellyn, Carmarthen. 

4162, Uritisinc Neorratisen, Srent, or Rerose Acip Liquors, W. Com 
mack, London. 

4163. Umprecras, &c., J. Jarman, Birmingham. 

4164. Compixa Woot, &c., I. Bailey, Keighley, and T, Firth, Bradford. — 
14th October, 1879. 
4165, Atmospueric Pompino Apparatus, A. M. Clark, Chan -lane, 
London.—A communication from W. P. Barclay, 8an Francisco, U.S. 
4166. Cansuretrine Arr, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. Weart, Jersey, U.S. 

4167. Sackinos for Bepsreaps, &c., C. H. Davies, Birmingham. 

<— pam and Cuimyey Cow ts, A. Hall, Albany Villas, West 

hton. 

4169. Vaives and Cocks, H. Simon, St. Peter’s-square, Manchester.— A 
communication from C. Schwabe, Biala, Austria. 

4170. InteRLockine TeLecrarn Biock Instruments, C. Hodgson, Canter- 
bury-road, Kilburn. 

4172, SHRAPNELL SHetts and Percussion Fuses, B. B. Hotchkiss, 
Southampton-buildings, Chancery-lane, London. 

as Roiuine Raitway or other Wueets, G. Cotton and C. H. Smith, 
nee 





4175. Wnees, J. C. Morrell, Leyland. 
4:77. Ligntina Hyprocakbon and other Lamps, F. R. Baker, Birming- 


4178. Wraprino Paper, &c., F. Ransome, Lower Norwood.—A communi- 
cation from 8. Wheeler, Albany, U.S. 

4179. WaistBanps or Bers, &c., W. 8. Barrington, Little Essex-street, 
Kingsland-road, London. 

4180, Heavino Raitway and ether Carriages, &c., W. R. Lake, South- 
ampton-buildings, London.—A communication from A. Ancelin, Paris. 
15th October, 1879. 

4183. Wasnino Macuines, A. B. Furlong, Great Russell-street, London. 

4184. Sroprine or CLostno Bort ies, &c., H. Barrett, Hampton. 

4185. Spinnino, &c., APPARATUS, J. Tatham, Rochdale. 

4186. Horsesnors, W. Job, Torquay. 

4187. Montiece Coryino of Writing and Drawryas, P. Jensen, Chancery- 
lane, London.—A communication from G. A. Hardt, Cologne, Germany. 

4188. Steam Enoines, J. Walker, Roundhay-road, Leeds, and T. Thomp- 
son, the Cedars, Sunderland. 

4189. ELectric TeLeoraru Ixsutators, C. E. Crighton, Newcastle-upon- 


'yne. 

4190. Hoop Iron, &c., W. H. Carmont, Fairfield. 

4191. Coorine Air, J. Bell and J. J. Coleman, Glasgow. 

4102. Cur.ino, &c., the Brims of Fett Hats, H. and P. Richardson and 
8. Marshall, Denton. 

4194. Butrun-HOLE Sewinc Macutnes, W. R. Lake, Southampton-build- 
ings, London.—A communication from G. Gowing, Oakland, U.S. 

4195. Lace, F. W. and H. Brooksbank and W. Birks, jun., Nottingham. 

4196. Peevine Osiers, J. Barthez, jun., Villeneuve sur Bellot, France. 

as Firecrates, T. H. Mills, Bredbury, and G. Stead, New Mills, 


by. 
4198. chan, W. T. Gunson, Manchester.—16th October, 1879. 
4199. Drvinc Bricks, C. Cooper, New Ferry, Birkenhead. 
4201. Sream Borers, C. Pieper, Belle Alliance-strasse, Berlin.—A com- 
munication from L. Schwartzkopff, Berlin. 
4202. ExpLostve Compounps, H. J. Dernen, Opladen, Prussia. 
4203. CaLoric Enornes, C. D. Abel, Sout pt ilding 
e, London.—A communication from J. Hock, Vienna. 
4204. Inx, A. A. Nesbit, Gracechurch-street, London 
4205. Permanent Way, J. Kerr, Leadenhall-street, London. 
4206. Furnaces, P. 8. Justice, Southam; n-buildings, London.—A com- 
— from E. C. Hegeler and F. W. Matthiessen, La Salle, 


= ARTIFICIAL Bart for ANctino Purposes, F. Pigall, Tichborne-street, 
mdon. 


4208, CaLenpar, L. F. Portebois, Paris. 
4209. AnTIFRIcTION BeariNnos, L, Walker, Liverpool. 
4210. Pranororres, W. A. Wadd ie te 
4212. Puriryine Fusep Iron, &c., P. Jensen, 
communication from L. Merlet, Vienna. 
4213. HeapsTatis, W. H. Farrow, Finsbury. 
4214, Looms, R. Hall and J. Ho , Bury. 
4215. VentiLatine Rooms, W. Potts, Birmingham. 
4216, Steam Navvys for Diaorna, CutTina, &c., J. T. Parlour, Fleet-street, 


London. 

4217. Lamps, W. E. Teale, Worsley.—17th October, 1879. 

4219. Gas Stoves, H. J. Davis, Camberwell. 

4221. SuupHate of Porasu, A. Dupré, Westminster Hospital, London.—A 
communication from F. Dupré and 0. Hake, Stassfurt. 

4223. Biow-pires, J. Mallol, gham. 





, Chancery- 


neery-lane, London.—A 





4225. Pipe Joints, G. H. Ellis, Walbrook, London, and C. L. Light, Little 
Queen-strect, Westminster. 

4227, PLovens, J. Cooke, Lincoln. 

4229. Automatic LicuTina, &c., Apparatus for Gas Burners, F. H. F. 
5 1, amen ee communication from W. Klinkerfues, Royal 

atory, Gott! 4 

4231. Wasuina, &c., Macnines, J. Read, Leicester. 

4233. Muruiatic, &c., Actp, G. 8 Hazlehurst, Runcorn. 

4235. Street Sweerine, &c., Macuines, R. B. Phillips, Rathmines.—18th 
October, 1879. 

4237. Potisnine Sik and Satin, A. Henderson, Southampton-building 
London.—A communication from C. Doye, Lyon, France. 

4239. StReTcHING and 81z1INc Hea.ps, &c., 8. Cook, sen., and 8, Cook, 
jun., Bury. 

4241, Sream Hoistine Macuisery, T. Davison, Glasgow. 

42438. Raitway CarRIAGE Doors, PLatrorMs, Foorsoarps, &c., W. 
Bevitt, lord. 

4245. Umprevuas, &c., J. Emden, Hamburg. 

4247. Horsesnoes, R. Marsden, Sheffield. 

4249. TimE-KEEPER for Teacuina Music, J. G. Wilson, Manchester.—A 
communication from A. Decher, Munich. 

4251. Preservino Cueese, A. P. van de Water, Haarlem. 

4253. MaonesiA, A. J. Boult, High Holborn, London.—A communication 
from J. B. M. P. Closson, Paris. 

4255. Horstivc Apparatus, P. Jensen, Chancery-lane, London.—A com- 
munication from A. C. L. Henkel, Gotha.—20th October, 1879. 

4257. Sprixc Hooks and Swivets, W. Evans and T Evans, Walsall. 

4259. Urinats, &c., G. Jennings, Stangate. 

a RenpeRING Raw, &c., SupsTances IncomBusTisLE, J. Tennent, 

Ww. 
1268. Proret.ixo Bicycies, 8. G. B. Woliaston, C ial-road East, 
ndon. 

4267. Meraciic Martcu-noxes, H. F. Lohr, Shepherdess-walk, City-road, 
London.—21st October, 1879. 

4312. Ferriinc for Puppiinc Furnaces, 8. Thomas and D. Thomas, 











well, 
4316. New Exptosive Matter, C. Pieper, Berlin,—A communication from 
A. Hellhoff, Mayence. 
4322. Drivinc Hoiow Pies into the Eartu, &., A. Le Grand and R. 
Sutcliff, Bunhill-row, London. 
—se Motion for VerticaL SpinpDLe Winp1NG Frames, B. A. Dobson, 
to 


m. 
4328. Mitirary Equipments, R. D. Barrett, Aldershot. 
4330. Naits, W. R. Lake, South ton-buildi London.—A i 





2725. Yarn, J. Cayard, Hebden —_ 
3733. Taps, W. Bartholomew, Albert Embankment.—4th July, 1879. 
2740. Be H. J. Haddan, Strand, Westminster —A communication from 


. Krapff. 
2741. Knirrinc Macuinery, H. J. Haddan, Strand, Westminster.—A 
communication from J. Schmitt. 
a cic Nats, &c., W. H. Richards, Birmingham.—5th July, 


2753. ADVERTISING, &c., on BotrLes, A. Delcour and J. B. Admant, Paris. 
2758. Conveyinc Cement from one Loca.iry to Aworner, &c., R. A. 
i ae 
59. Suprortinoe the Rais of Ramways, C Markham, Stave! 
Chesterfield. concen aaral 

2770. Spinpves and Fiyers, 8. Hunter, Belfast. 

2772. Fisuine, R. Allison and W. J. Hunter, Ipswich.—7th July, 1879. 

2775. Tension Bars, C. W. Siemens, Westminster. 

2777. Spxinc Borroms for Bens, &c., T. P. Frost, Oxton. 

2778. Cuimney Caps, M. D. Welden, Swanton abbott. 

2780. EvaporaTiInG Bring, L. Brun, Manchester.—A communication from 
H. Gutton. 

2782. Wurets and Axues, T. Chappel, Sheffield. 

2787. DiscHarcinc Water from Locomotive CyLinpers, W. R. Lake, 
Southampton-buildings, London.—-A communication from G. Olfenius. 
—8th July, 1879. 

2798. CarriaGe Lamps, J. Westaway, Plymouth. 

2799. Sprnnino Tops, T. Eckhardt, Aldermanbury, London.—A communi- 
cation from J. C. Johnson. 

2804. Hair Cuippers, L. Sharpe, Providence, U S.—A communicatton 
from C. Carleton.—9th July, 1279. 

2809. SuLpuaTe of Sopa and P..: assa, J. Hargreaves, Widnes. 

2814. Workino Carbs, A. Haiy and G. Milnes, Huddersfield. 

2818. Lamps or Burners, D. M rr, Bloomsbury. 

2822. THREAD, W. R. e, * uthampton-buildings, London.—A com- 
munication from D. Rosseau «ud Co.—1l0th July, 1879. 

2826. Spinnine and Dovstine + orroy, &c., J. Hodgkinson, Bolton-le- 





oors. 
ay ca for Weavinc, J. Butterworth, W. Dickinson, and C. Catlow, 
urnley. 

2832. Rattway Wacons or Trucks, 8. Leach, Chorley.—11th July, 1879. 

2852. Borers, W. R. Lake, Southampton-buildings, London.—A com- 
munication from W. H. Brown.—12th July, 1879. 

2874. SLOT-DRILLING Macuines, A. C. Kirk, Glasgow.—15th July, 1879. 

2890. Sowine, &c., Macnines, W. E. Gedge, Strand, London.—A com- 

ication from E. Cornel. 





cation from A. H. J. Suel, Paris.—23rd October, 1879. 

4232. Sacks or Bags, J. Edwards, Liverpool. 

4334. TREATING ANIMAL Matters, H. Duquaire, Lyons. 

4336, Crees or Boppin Carriers, J. C. Mewburn, Fleet-street, London. 
—A communication from E. Sée, Lille. 

4338. Ammonia and its Sartrs, N. G. Tucker, Mark-lane, London.—A com- 
munication from N. Basset, Paris. 

4340. ArmospHeRic Air and Gas Motor Exornes, H. Williams, Water- 
street, Liverpool. 

4342. CarTRIDGE Cases or SHELLS, M. Delmard, Plumstead Common. 

4346. Gatvanic Batrexies, R. C. Anderson, Wood-green. 

4348. Orcans, Harmonioms, J. Y. Smith, Southampt 
London. —24th October, 1879. 

4350. Sait Hanks, V. Coombe, Liverpool. 

4352. Zinc Orgs, F. C. Glaser, Berlin.— A communication from R. Wiester, 
Rattowitz. 

4354. ELecrric Lamps, A. 8S. Hickley, Catford Bridge. 

4358. Securtne Suirt Cotiars, W. H. Cooper, oe 

4360. SHroup Buiocks, W. R Lake, Southampton-buildings, London.—A 
communication from O. E. Huss, Washington, Columbia.—25th October, 
1879. 


hildi 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

4415. Oakum and Yary, W. R. Lake, Southampton-buildings, London. — 
. H. Dunham, United States.-—29th October, 1879. 

4416 Stream Borvers and Fornaces, A. M. Clark, Chancery-lane, London. 
—A communication from A. Elvin, Paterson, New Jersey.—29th October, 
1879. 

4429. Suawt Straps, H. J. Haddan, Strand, Westminster.—A i 


y- 
= Drawinc Frames, E. Dugdale, J. Dugdale, and G. Haworth, Black- 


rm. 

2893. AnsustinG the ANGLE of Tomer Looxkinc-cLasses, &c., F. Hoyer, 
Waterloo. 

2902. Conversion Gearinc, H. J. Haddan, Strand, Westminster.—A 
communication from I. M. Avery.—16th July, 1879. 

2935. PaperR-MAKERS’ DryinG Fetts, T. Aitkin, Helmshore, near Man- 
chester.—18th July, 1879. 

2944. TreatING Heme and Fiax Waste, &c., A. C. Henderson, South- 
ampton-buildings, London.- A communication from J. Gruneke and 
R. Blum.—19th July, 1879. 

. “eo or Souitarres, T. Southgate, Burton-crescent, London.—24th 

uly, 1879. 

$217. BotrLe Stoppers, H. Kitching, Goole. 

3218. Brake, &., MEcHANIsM for VEnicLEs, W. Bell, Bishopsgate-street 
Within, London.—11th August, 1879. 

3338. MacHINE Guns, W. R. Lake, Sonthampton-buildings, London. —A 
communication from De W. C. Farrington. —19th August, 1879. 

3375. ADJUSTING Piston Packtxe Rios, B. Williams and J. 8. Matthews, 
Cardiff. —2lst August, 1879. 

3387. Puriryinc Pararrine, &c., W. P. Thompson, High Holborn, 
London.—A communication from V. Ofenheim.—22nd August, 1879. 

3401. Fire Enoryes, B. Massey, Stafford.—28th August, 1879. 

ee BoiLer Furnaces, J. W. Lord, Bow, London. —4th September, 

iv. 

3587. ELectric Lamps, &c , F. J. Cheesbrough, Liverpool.—A communi- 
cation from W. E. Sawyer.—6th September, 1879. 

— or Puzzies, J. M. Nisbett, Horselydown.—12th Sepiember, 

iv. 
3694. ILLUMINATING —~ H. H. Lake, Southampton-buildings, London. — 





cation from E. Marx, New York.—30th October, 1879. 

4451. Crocxs, &c., W. R. Lake, Southampton-buildings, London.—A 
communication from A. E. Hotchkiss, Cheshire, Connecticut.—31st 
October, 1879. 

4484. Drivinc Banps, W. McG. Compton, Bermondsey.—A communica- 
tion from A. Mickelthwate, Hamburg.—4th November, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

8169. Srraw, Hay, and Corn Exevators, T. Perkins, Hitchin.—25th 
October. 1872. 

4287. Wire Rope, R. 8S. Newall, Ferndene, Gateshead.—6th November, 
1876. 

4292, Preparation of Woop, W. R. Lake, Southampton-buildi 
London. —6th November, 1876. 

4293. Framinc Matcu Spuints for Dirprnc, W. R. Lake, Southampton- 
buildings, London.—6th November, 1876. 

4324. Evaporatine Brine, J. H. W. Biggs, Mason’s-buildings, Liverpool. 
—8th November, 1876. 

4355. Fireorate, &c.. N. Whitfield, Hallbankgate.—10th November, 1876. 

4662. EMBROIDERING Finisnep Hostery, &c., J. Yates, Nottingham.-. 2nd 

pce: 


4288. Porato DiccErs, L. A. Aspinwall, Albany, U.8.—6th November, 
1876. 








uo 

4404. Rartway FooSienat Apparatus, J. mith, Hardees-street, Camber- 
well.—14th November, 1876. 

4470. Printino or SurFaciNG Ink, R. Pinkney, Bread-street-hill, London, 
and F. D. Ward, Chandos-street, London.—18th November, 1876. 

4282. Grats Separators, &c., H. J. Haddan, Strand, Westminster.—6th 
November, 1876. 

4298. Automatic Masninc Macurnes, A. C. Southby, New-inn, Strand, 
London.—7th November, 1876. 

4311. Wueets, &c , J. D. Garrett, Cambridge-terrace, Hyde Park, London. 
—Tth November, 1876. 

4421. Revo.vine, &c., Smavs-arms, C. Pryse, jun., Aston.—1l5th Novem- 
ber, 1876. 

4746. Armour-pLates, A. Wilson, Shefficld.—7th December, 1876. 

4280. MaGNeTo-ELEcTRIC Macuines, H. J. Haddan, Strand, Westminster. 
—6th November, 1876. 

4346. SHEDDING Mecuanism for Looms, W. M‘Ilwraith, Glasgow.—10th 
November, 1876. 

4884. Motive Power Enoines, &c., J. Gillott, Barnsley.—11th November, 
1876. 

4413. Catoric Enoines, J. and W. T. Buckett, Gravel-lane, Southwark, 
London.—14th November, 1876. 

4594. Wueets for Raitways, W. E. Gedge, Wellington-street, Strand, 
London.—28th November, 1876. 

405. Brusues, H. J. Haddan, Strand, Westminster.—31st January, 1877. 

4315. Nuts for Screw-so.its, R. Harrington, Wolverhampton. — 7th 
November, 1876. 

4319. Lay Ficures or Dummies, F. Stockman, Paris.—8th November, 1876. 

4325. Grinpino, &c., APPARATUS, W. H. Thompson, Islington, London.— 
8th November, 1876. 

4358. Curpota Furnaces, A, M. Clark, Chancery-lane, London.—10th 
November, 1876. 

4331. Cast Metat Putters, P. Jensen, Chancery-lane, London.—9th 
November, 1876. 

4353. Roturno, &c., Bars and Tunes of Iron and other Merat, J. O. and 
A. E. H. B. Butler, Kirkstall Forge, —10th November, 1876. 

4499, Cast STEEL, J. ger, Fleet-street, London.—21st November, 1876. 

4515. Froatine Licuts, C. D. Abel, Southampton-buildings, London.— 
21st November, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 

$169. Srraw, Hay, and Corn Exevators, T. Perkins, Hitchin.—25th 
October, 1872. 

$289. Reapine, &c., Macutnes, R. Hornsby, J. E. Phillips, and J. Inno- 
cent, Spittlegate Ironworks, Grantham.—6th November, 1872. 

3344. ELectric TeLecrapns, J. B. Stearns, Boston, U.S.—11th November, 
1872. 





3338. CompRESsSED AIR Motor, W. R. Lake, Southampton-building 
London.—9th November, 1872. 

$367. Ice Sares, H. C. Ash, Oxford-street, London.—12th November, 1872. 

8348. Sewace Tanks, R. Field, Cannon-row, Westminster. —11th Novem- 
ber, 1872. 


Notices of Intention to Proceed with Patents. 
2359. ELastic Wes or CLoru, J. Dean, Victoria Works, Derby.—1l4th June, 


9. 
2648. Mrxina, &c., Macutves, J. Baker and J. A. Baker, Tabernacle-walk, 
London. 


ae ee Vessris, 8. W. Snowden, Kenilworth, Dublin.—1st 

y, 5 

$677. Frxina Canpies into CanpDLesticks, P. Jensen, Chancery-lane, 
London.—A communication from A. E. Lundberg. 

2683. Harvestinc Macaines, W. R. Lake, Southampton-buildings, 
London.—A communication from 8 Johnston.—2nd July, 1879. 

2716. Burrons, H. Payan, Paris. 

2717. Sourrarres, &., F. Hope, Birmingham. 





rom G. Smyers.—15th September, 1879. 
3730. TRamway Ralxs, W. Page, Brixton-rise, Lambeth. —17th Septeiaber, 
1879. 


3742. Borers, J Whiteley, Leeds.—18th September, 1879. 
ieee Waste in Spixnino, &c., W. Garnett and T. Smith, 
Max. 

3812. Ratcuet Braces, A. P. Hansen, Scho, and T. Cheesebrough, Penton- 
ville-road, London.—22nd September, 1879. 

3913. AIR-COMPRESSING ENGINes, A. Davis, Victoria-street, London.—A 
communication from J. F. Allen.—29th September, i879. 

3919. Sg amen &c., A. Smith and R. Smith, Glasgow.—30th Sep- 
tember, 1879. 

3975. WaLL-Boxes, &c., R. Beckett, Hartford.—3rd October, 1879. 

4005. Venti.aTinc Hats, F. H. F. Engel, Hamburg.—A communication 
from T. Simis.—4th October, 1879. 

4022. Draw-BencuEs, &c., A. Stewart, J. Stewart, and J. Wotherspoon, 
Coatbridge.—6th October, 1879. 

4042, Furnaces or Firepvaces, J. T. Graham, Glasgow.—7th October, 1879. 

4406. Tramways, J. P. Rawlings and E. J. Barnes, Whitechapel-road, 
London.—10th October, 1879. 

4118. Seamep Tin VesseE.s, T. G. F. Dolby, Dulwich.—11th October, 1879. 

4134. Opraintne Extracts or Decoctions, T. G. F. Dolby, Dulwich—13th 
October, 1879. 

4154. Brarps, F. E. A. Busche, Schwelm, Germany.—14th October, 1879. 

4170. INTERLOCKING Apparatus, C. Hodgson, Cantert ury-road, Kilburn. 

4175. Wueets, J. C. Morrell, Leyland.—15th October, 1879. 

4191. Cootrxu Arr, J. Bell and J. J. Coleman, Glasgow. 

4195. Lace, F. W. and H. Brooksbank, and W. Birks, jun., Nottingham. 
-~16thk October, 1879. 

4205 PrrMANENT Way, J. Kerr, Leadenhall-street, London. 

4206. Furnaces, P. 8. Justice, Southampton-buildings, London —A com- 
munication from E. C. Hegeler and F. W. Matthiessen.- i7th October, 


4263. Drivixe or PROPELLING MecuanisM for Bicycies, &c., 8S. G. B. 
Wollaston, Commercial-road East, London.—2lst October, 1879. 
4340. ATMOSPHERIC AIR and Gas Motor Eneres, H. Willi:.ms, South- 


port. 
4346. GaLvanic Batteries, R. C. Anderson, Wood-green.- 24th October, 
1879. 


iv. 
4385. Mippirncs and Four, W. R. Lake, Southampton-Luildings, 
ndon.--A communication from T. Wallace.—28tk October, 1279. 
4415. Oakum and Yarn, W. R. Lake, Southampton-buildings, London.— 
A communication from T. H. Dunham. 
4416. Steam Borters and Furnaces, A. M. Clark, Charcery-lanc, 
London.—A communication from A. Elvin.—29th October, 1879. 
4429. SHawt Srraps, H. J. Haddan, Strand, Westminster.—A communi- 
cation from E. Marx. — 30th October, 1879. 
4451. CLocks, &c., W. R. Lake, Southampton-buildings, London.—A com- 
munication from A. E. Hotchkiss,—-31st October, 1879. 





All persons having an interest in opposing any one of such applications 
chould leave pe be in writing of their objecti to such ay plicati 


such app 
, the office of the Commissioners of Patents within twenty-one days after 
late. 


List of Specifications published d the week ending 
November 8th, 1879. 

1209, 4d.; 1217, 4d.; 1288, €d.; 1293, 6d.; 1294, 6d.; 1925, 6d.; 1299, 6d.; 
1315, 6d.; 1836, 6d.; 1338, 2d.; 1340, 6d.; 1344, 2d.; 1345, Sd.; 1346, 6d.; 
1352, 4d.; 1358, 6d.; 1859, 6d.; 1366, 6d.; 1367, 2d.; 1369, 6d.; 1373, 2d.; 
1374, 2d.; 1875, 2d.; 1376, 2d.; 1377, 2d.; 1378, 6d.; 1380, 2d.; 1881, 2d.; 
1382, 2d.; 1383, 2d.; 1384, 6d.; 1385, 2d.; 1386, 2d.; 1387, 4d.; 1 
1390, 2d.; 1392, 6d.; 1394, 6d.; 1396, 6d.; 1398, 10d.; 1400, 2d.; 1403, 6d.; 
1404, 6d.; 1405, 6d.; 1406, 2d.; 1408, 6d.; 1410, 4d.; 1411, 2d.; 1413, 2d.; 
1416, 6d.; 1418, 2d.; 1419, 6d.; 1421, 4d.; 1424, 6d.; 1426, 2d.; 1427, 6d.; 
1428, 2d.; 1429, 6d.; 1431, 6d.; 1432, 6d.; 1433, 6d.; 1434, 2d.; 1486, 6d.; 
1437, 2d ; 1440, 2d.; 1441, 2d.; 1444, 4d.; 1447, 6d.; 1449, 2d.; 1450, 8d.; 
1451, 6d.; 4452, 2d.; 1 6d.; 1457, 6d.; 1462, 2d.; 1476, 6d.; 1477, 6d.; 
1496, 6d.; 1508, 6d.; 1509, 4d.; 1518, 6d.; 1582, 4d.; 1624, 6d.; 1645, 6d.; 
2440, 4d.; 2541, 4d.; 3229, 1s. 2d. 





4 


z 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 
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491. Sroprers ror Borries, W. Street.—Dated 7th February, 1879.—(Pro- 
visional protection not allowed.) 2d. 
The head of the stopper is hinged to a link, which is hinged to a wire 
passing around and securely fixed to the neck of the bottle. 


689. VENTILATION OF WATERPROOF AND OTHER GARMENTS, &., J. Quinn. 
— Dated 20th February, 1879.—( Provisional protection not allowed.) 2d. 
Tubes of waterproof or other materials are inserted in the seams or 
other convenient places, which tubes communicate with the open atmo- 
sphere and the air under the garment. 
83S. Recisterinc ApPaRatvs FoR Omntsusss, &c., EB. J. J. Comer.—Dated 
Ist March, 1879. 4d. 

This consists of a way-bill of sufficient size to allow of the entire day’s 
journeys being registered thereon, and conveniently divided into columns 
to show distinctly the various distances travelled and the fares received 
during such period. Such way-bill is wound round rollers working in a 
frame. A suitable clockwork arrangement makes the rollers revolve in 
such a manner that as the vehicle arrives at each station the proper 
column is displayed for the succeeding stage. 

——— a or Cuarcoa.s, R. Weare.—Dated 11th March, 1879.— 
oud. =d 

Animal, vegetable, and mineral charcoals are manufactured from 
_ Sewage, night soil, fwcal matters, excrement, &c. The materials are 
ground and riddled to various granulated sizes in a rotary mill. They 
are placed in an air-tight revolving cylindrical carboniser, which is heated 
to the required temperature. The gases arising during the process are 
passed into a gasholder, and may be used as fuel. 
1012. Execrric Licutine, A. L. Colke.—Dated 

(Provisional protection not allowed.) 2d. 

This consists in the use of the power of the engine (or other generator 
of electric light) in rotation to two or more lights, so that only one light 
or a series of lights at a time shall be in actual contact, but by the rapid 
renewal of the current of electricity the light shall be continuous in 
appearance. 

1055. Merat Tires, 7. H. Rees.— Dated 18th March, 1879. 4d. 

This relates to the manufacture aud the application of metal tiles and 
metal veneers, which are composed of sheets of metal japanned or var- 
nished in a plain colour on the one side, and on the other ornamented or 
decorated. 


1067. Cranes anp Horstrnc Macurinery, J. Shanks and J. G. Lyon.— 
Dated 18th March, 1879. 6d. 

This consists of a pair of engines fixed to the side frames of the erane, 
on the crank shaft of which engines is secured a pair of friction discs, 
between which is placed a ruller which is fixed to the end of a shaft 
having on it a steel worm gearing into or giving motion toa worm wheel 
on the barrel shaft. By shifting the roller from one side of the centre of 
the crank shaft to the other a reversing motion is obtained. 

1068... CoLourtne Capsutes, B. Belwer.— Dated 18th March, 1879. 6d. 

This consists in the employment in colouring capsules of stencil tubes 
fitted with a spring action or end pusher. 

1069. CapsuLinec Borties, &., BE. Belmer.— Dated 18th March, 1879. 6d. 

Two arms are attached to the capsuling machine, mounted one opposite 
the other on pivots so as to be capable of turning thereon towards cach 
other, ard of being drawn back by means of springs or otherwise. The 
arms are provided at their inner opposite extremities with dogs which 
are of a concave shape, approximating to the shape of the neck of the 
bottle, and are jointed so as to be capable of motion in various directions 
in order to enable them to adjust themselves to the requirements of the 
peculiar configuration of the bottles to which the capsules are applied. 
1071. Praerarinc Cuegves, &c., ror PREVENTING Fraup, E. Hook.— 

Dated \8th March, 1879.—( Not proceeded with.) 2d. 

Upon the upper margin of order and advice note is printed £1, £2, &., 
up to £10. Upon the right-hand margin of both the order and advice 
note is marked Is.. 2s., &c., up to 19s., while upon the lower margin is 
marked 1d., 2d., up to 1ld. The numerals representing the amount to 
be paid are cut or stamped out. 

1072. Horsesnors, G. 7. M. Rackstraw.—Dated 18th March, 1879. 4d. 

This consists in the construction, application, and use of overshoes for 
horses and similar animals, intended to clip over and on to the ordinary 
shoes, and provided with a sliding adjustable front clip for the purpose 
of securing the same. 

1078. ResistraTion axnp INDEXING or Deeps, &c., 7. A. Dallon.—Dated 
18th March, 1879. 8d. 

This relates to improvements on patent No. 1935, dated 4th June, 1874, 
and consists in printing names of persons or of lands day by day in 
bound index books. The apparatus consists of a bed slab of wood of 
rectangular form, and having stout uprights at either end which support 
a bar, on which a traveller pressure screw travels. A tray slides in 
grooves beneath the bar, and receives the book to be printed on. To the 
tray is hinged by elastic bands 4 frame consisting of a thin plate covered 
with printers’ blanket, and to it is hinged a square skeleton frame carry- 
ing a T-piece with a rack and pinion and a pair of clamps, which slide 
along the T-piece by means of the rack and pinion. The book is made of 
separate sheets with eyelet holes, and they are fastened to a toothed bar 
which permits of altering the leaves, so as to preserve an alphabetical 
dictionary. The bar has teeth to correspond with eyelet holes, and thus 
the pages of letter A index books cannot be put by mistake into letter B 
index book, because each book having a different number and position 
of eyelet holes, the teeth of the rod securing letter A will not fit letter B. 
A papier mache mould is made to take stereotypes of the matter to be 
printed, the necessary pressure being applied straight up and down on 
an india-rubber sheet instead of a blanket. Written or printed matter 
may be photographed and printed on bicuromate gelatines, from which a 
cast is taken, and from the cast a stereo plate, which is then impressed 
on thin metal. 

1074. Spixyinc Macuives, J. Clough.—Dated 18th March, 1879.—(Not 
proceeded with.) 2d. 

The ordinary front bottom rollers, which are called the drivers, are 
mounted in such a position on the spinning frame as to be in close 
proximity to the carriers. In front of these rollers is placed another 
series of rollers, by which means the lappings can be easily taken from 
the rollers and the piecing of the broken yarn facilitated. Above each 
pair of the before-mentioned rollers are mounted the ordinary top rollers, 
the circumferences of which are in contact with the circumferences of the 
bottom rollers. 

1075. Secvrinc or Hotprnc Siipinc Wixpow Sasnes, G. A. Rhodes and 
J. Sullivan,—Dated 18th March, 1879.—( Not proceeded with.) 2d. 

A sliding bolt is used and a friction wheel or roller, both pressed towards 
the sliding window sash or body to be secured or arrested by a spring, 
and with the bolt is combined a lever arrangement, whereby it may be 
moved in the contrary direction, so as not to interfere with sliding move- 
ment of the sash or other body. 
1076. Manuracture or Sucar From Beet, &c., W. L. Wise.—Dated 18th 

March, 1879.—(A communication.) 4d. 

To 1000 parts of juice at the ordinary temperature two parts of lime in 
the form of lime water are added, and after several minutes about 1} to 
1} per cent. of alumina in a gelatinous state is added, and the tempera- 
ture is then slowly raised to from 60 to 70 deg. Celsius. The juice is after- 
wards separated by filter presses from the dark coloured alumina slime 
resulting. 

1078. Bevts anp Banps ror Macutnery, R. Watson.—Dated 19th March, 
1879.—(Not proceeded with.) 2d. 

The belts are constructed of steel in the form of wire, or strips, or 
ribbons, or analogous forms in combination with leather or other material. 


1079. ManvracTureE oF Steet, L. G. Thomas.—Dated 19th March, 1879. 
4d 


14th March, 1879.— 


This relates to introducing blast into the bath of metal through re- 
movable tuyeres, which are introduced or withdrawn at will through 
the top or sides of the regenerative gas furnace in which the process is 
conducted. 
ee eens Furrow Priovens, J. C. Richardson.— Dated 19th March, 

This consists in the construction of multiple furrow ploughs with the 
ploughs mounted in pairs upon studs or axes at right angles to a frame, 
which, at successive bouts, is inclined in opposite directions to the line 
of draught. 

1081. Dismyrectants, &c., R. V. Tuson.—Dated 19th March, 1879. 2d. 

This consists, First, in the production of a mixture or mixtures made 
by impregnating to saturation or to any less degree with sulphurous acid 
gas, a solution or solutions of any known chloride, sulphate, nitrate, or 
acetate of zinc, iron, manganese, aluminium, or copper, or a mixture or 
mixtures of these salts in water, glycerine, spirit of wine, wood spirit, 
methylated spirit, or fousel oil, or in a mixture or mixtures of these 
liquids ; Secondly, in the production of a mixture or mixtures by impreg- 
nation, a mixture or mixtures of carbolic acid, cresylic acid, or any other 
tar acid, with water, glycerine, spirit of wine, wood spirit, methylated 
spirit, fousel oil, or any known chloride, sulphate, nitrate or acetate of 
zinc, iron, manganese, aluminium, or copper, or a mixture or mixtures of 
these acids, liquids, and salts. 

1083. Macuivery For THE MANUFACTURE OF Paper Bacs and SaTCHELS, 
H. H. Moeller.—Dated 19th March, 1879. 8d. 

_ This relates, First, to an adjustable guiding apparatus for effecting the 
simultaneous manufacture of several rows or lengths of paper in one 
machine ; Secondly, an arrangement and combination of paper reels, 
pasting rollers, and folding discs; Thirdly, in the construction of drying 
cylinders heated by gas or hot air. 

1084 Screws, J. C. Mewburn.—Dated 19th March, 1879.—(A communica- 
tion. }—(Not proceeded with.) 2d. 

The screw is made with small cutting or rasping surfaces on the under 





side of the head, extending from the barrel or smooth portion of the 
screw to the tep periphery of the head, the cutting flanges being greater 
at the bottom and decreasing towards the top, where they disappear. 


1085. Toxsacco Pires, W. Harmston.—Dated 19th March, 1879.—( Not pro- 
ceeded with.) 2d. 

The stem is divided longitudinally in two parts, one part being secured 
to the bowl, and the other attached to the main portion of the stem. 
1086. Apragatus Usep ry ConNecTiON WITH THE DeLivery Pires OF 

Breer Enounes, &c., 4. Gunthorpe and B, Henoch.—Dated 19th March, 
1879.—(Complete.) 4d. 

In order to prevent the waste or after flow of liquor, a small metal tube 
is screwed on the nose of the spout, and is cut out at top to allow of two 
interior wings dropping into position, the whole being surmounted by a 
small ring, which slides into the top of the outer tube and prevents the 
wings shifting out of place. These wings are in the form of two diagonal 
segments of a short tube, the upper edges being thicker than the lower 
portion, and each wing has pivots to suspend it to the casing. The full 
pressure of liquid on the wings forces the lower edges apart and allows 
the liquid to pass, whilst upon the removal of the pressure these ends 
close upon each other and prevent afterflow. 

1087. Invia-RUBBER TuBING, C. de Pass.—Dated 19th March, 1879.—(A 
communication.}—{ Not proceeded with.) 2d. 

An india-rubber cord or strand of any desired form is prepared and 
then half hardened. Around an ordinary cylindrical core or mandril a 
sheet of unvulcanised india-rubber is wrapped, and around this sheet the 
half-hardened cord or strand is wound spirally in such a way as to con- 
stitute the inner coil of the tubing; above the whole a second sheet of 
unvuleanised india-rubber is wound, and tightly bound against the 
spirals of india-rubber cord by means of stout twine, so that the two sheets 
of unvulcanised india-rubber adhere together and form a very compact 
mass. The outer twine is then removed and the whole is enveloped in a 
wrapping of suitable fabric, and the outer twine is then wound round the 
wrapping, and the tubing is now ready for vulcanisation. 

1088. Macurinery ror Sorrentnc Jure, Hemp, &c., W. P. Butchart and 
J. Skinner.—Dated 19th March, 1879. 6d. 

This consists in forming the rollers or some of them with discontinuous 
projections, such, for example, as might be formed by making notches or 
grooves across the ordinary flutes or ribs. 

1089. Preparation oF ReFractrory Mareriats, S. Pitt.—Dated 19th 
March, 1879.—{A communication.) 4d. 

If carbonate of magnesia cannot be obtained, dolomite (or carbonate of 
magnesia and lime) as little silicious as possible, is taken and calcined in 
large pieces to a red heat only; this is then broken as small as possible, 
and at the same time may be added a quantity of lime, graphite, or slow 
burning coke or other material. Then the mixture much moistened 
is shaped into bricks. 

O90. Manvuracture oF Exptostve Compounps, G. McRoberts.—Dated 
19th March, 1879. 4d. 

This relates to improvements on patent No. 4179, dated 2nd Dec., 1875, 
which consists of an admixture of nitro-glycerine with nitrated cellulose 
(collodion gun-cotton), or nitrate of methyle with cellulose. This con- 
sists in introducing to the above gelatinous compound, cotton, linen, or 
woollen fibres, kieselguhr, or other silicious earth, sawdust, charcoal, or 
other similar absorbent non-explosive materials. 


1091. Sewinc Macniyes, C. F. Gardner.—Dated 19th March, 1879.—(A 
communication.) 6d. 

This relates to improvements in sewing machines which work with 
two needles and two shuttles. The needle and presser foot of one set are 
mounted in a fixed head formed on the arm of the frame in the usual 
manner, and the corresponding shuttle race and feed devices are attached 
to the frame below the cloth plate. The other needle and presser foot 
and the shuttle race and feed devices are fixed or mounted on adjustable 
or movable supports, so that the distance between the two needles may 
be increased or diminished as desired. 

1092. ApPaRATUs FOR THE ManvracturE oF Buttons, L. Tantzen.— 
ae 19th March, 1879.—{A communication.)—(Not proceeded with.) 

This consists in the employment of a movable carrier having a limited 
movement and double punches. 

1093. Apparatus FoR PLvacinG BoiLer Tunes, 2. Linsley.—Dated 19th 
March, 1879. 6d 

One of the plugs is constructed by preference of lead and hollow; 
within this is a cone, which is attached toa rod. At the near end of the 
tube is inserted a wooden plug, made slightly conical, through which the 
rod projects to the exterior. Upon the rod and between the two plugs 
is provided a long ferule or tube, retaining them thereby in their 
required position at each end during the operation of expanding the 
leaden plug, this operation being performed by drawing the cone on the 
outer end of the rod into the hollow plug, such expanding rendering the 
end of the tube perfectly steam and water-tight. In order to draw the 
cone within the plug a screw is provided on the projecting end of the 
rod, and on it is a nut, through the medium of which the operation is 
performed. The wooden plug is driven into position and made perfectly 
steam and water-tight by preference previous to expanding the hollow 
leaden plug. 

1094. Macuinery ror Srockinc, UNHAIRING AND SorreNtne Hives, 
Skis, &c., R. Middleton.— Dated 19th March, 1879. 6d. 

Two steam cylinders are placed side by side, so arranged as to act direct 
on the stock feet, which are coupled to the ends of the piston-rods. 
Motion is imparted to the pistons by steam, which is admitted through 
the medium of a variable valve motion. The valve motion is actuated by 
a cam through the medium of rods, levers, and links. The object of the 
cam is to admit steam to the cylinder and allow it to exhaust at variable 

‘ints of the piston’s stroke in order to cause the stroke of the stock's 

eet to be more or less effective, consistent with the proper working of 
the leather, hides, or skins. 


1095. Gas Stoves, J. Adams.— Dated 19th March, 1879. 8d. 

This relates to the combination in a gas stove of a burner fed witha 
mixture of gas and air, and consisting of hollow perforated forms or 
tubes of fire-clay or like refractory slowly-conducting material, with 
flues for leading away the heated products of combustion, and with ducts 
or passages heated by the said flues, such ducts or passages being em- 

loyed to warm air, which, when thus warmed, is permitted to escape 
into the room or place in which the stove is employed. 
1096. Patrenns Usep In THE Propuction or Metatiic Castines, &c., 
T. Butler.—Dated 19th March, 1879. 6d. 

In castings where ribs or other parts are situated at right angles with 
one another, such angle is rounded by means of a strip of leather, having 
the form in cross section of an obtuse angled triangle. This strip is 
softened in water and the two sides forming the obtuse angle coated with 
glue, and placed in the angle to be rounded, a rounded pressing tool being 
then passed along the strip, to press it closely in contact with the angle 
of the pattern. 

1097. AtracHMENTs To Gas Burners ror Improvine The Liout, F. J. 
Harrison.— Dated 19th March, 1879. 

This consists in applying to gas burners an appliance composed of a 
metal plate affixed to the side of the burner in such a manner as to ex- 
pand without splitting the flame. 


1098. Construction or FurNaces SreciaLty Userun. ror THE MANv- 
FACTURE OF SULPHATE OF Sopa, J. Cliff.—Dated 19th March, 1879. 6d. 
This consists in replacing the double, heavy, and many jointed arch by 
radiated tubes or hollow bricks or blocks, or properly hollowed pieces of 
—- material, by which means two-thirds of the present weight is 
saved. 
1099. Sprinc Matrresses, &c., Z. P. Alexander.—Dated 19th March, 1879. 
—(A communication.) 6d. 

A cord, strap, band, or webbing of the required length, and of suitable 
material, is passed zig-zag fashion and strained between two rods or bars 
provided or not with grooved or plain pulleys and secured to the opposite 
ends or sides or both of a wooden or other frame. 

1100. Dyetnc Corron, F. A. Gatty.—Dated 19th March, 1879. 4d. 

This consists in the method of dyeing cotton in its raw state, or after 
having gone — an opening machine, by gp en the fibres 
with the dye ina liquid state prepared beforehand, and containing all 
the component parts or materials necessary to produce the desired colours, 
instead of applying the same substances or materials, as in the ordinary 
way of dyeing in several operations. 

1101. ALtowine Escape or Water or Arr FrRoM Pipes ConTAINING 
Sream, 8. Pitt.—Dated 19th March, 1879.—{A communication.)—{ Void.) 
2d. 


A chamber is placed so that the condensed water drains into it, and a 
pipe projects a short distance into this chamber, and is closed at the inner 
end, where lateral holes are formed which are covered by a ring with 
corresponding perforations, so that by turning the ring the openings in 
the pipe are opened or closed. Within the chamber is a coiled spring 
made up of two metals which expand differently with heat. One extre- 
mity of the spring is supported by the pipe end and fixed, the other is 
attached to an arm projecting from the ring but adjustable upon it. 


1102. Caxptesticks, A, M. Clark.—Dated 19th March, 1879.—(A communi- 
cation.) 6d. 
This consists of a sleeve or cylinder with spring fingers to clasp the 
candle, in combination with a socket piece connected with the bottom 
directly, or by slipping it over another socket or standard. 


mer” MANUFACTURE oF CapsuLes, E. Cheswright.— Dated 19th March, 1879. 


The head of the capsule is made comparativel, id, whilst the lower 
portion is flexible, as in ordinary capsules. — 


—— 


1104. Hanp Paintina Apparatus, &c., W. R. Lake.—Dated 19th March, 
1879.—(A communication.) 6d. , 
The type is en the circumferential surface of a revolving cylinder 
which by its rotation imparts a revolving motion to an adjacent ink! 
ing roller, touching on the other side a receiver from which it takes 
up the ink or colour in order to transmit it to the impression cylinder, 

1105. Apparatus to Prevent OvERWINDING aT COLLIERIES, J, King, 
Dated 20th March, 1879. 6d. 

This consists in the construction and employment of a double shackle 
and a slip hook having internal plates, with angular or curved slots 
terminating at their upper ends in straight slots to receive a locking pin 
uses by sliding shearing plates, held up by metal pins in the outer 
Pp es. 

1106. Propucine Patrerns IN Revier ON INDIA-RUBBER SuRFAces, 4, 
Hildebrandt.—Dated 20th March, 1879.—(A communication.)—(Not pro. 
ceeded with.) 2d. 

Upon a metal plate or other suitable plain surface a sheet of india. 
rubber is placed before the same is vulcanised. Upon this soft india. 
rubber surface is placed a perforated plate of metal or other material, the 
perforations corresponding with the pattern to be produced. Upon this 
perforated plate another sheet of plain metal or other material is placed 
and then another sheet of rubber, and so forth, until the pile has reached 
the desired height, when it is placed in a press and pressed until the 
cavities in the metal plates are filled out by the soft india-rubber. Ip 
this state the pile is kept while it is being subjected to the vulcanising 
process. 

1107. Cocks anp Va.tves, B. Rhodes.— Dated 20th March, 1879. 6d. 

A lining of asbestos sheet is employed, specially prepared and com. 
pounded with other substances, so as to form a protective and water. 
proof covering or packing for the working parts of cocks and valves, 


1108. Buck es ror Harness, Traces, Straps, &c., J. Javay.—Dated 20th 
March, 1879.—(A communication.) 4d. 

This consists in the construction of a buckle having its tang mounted 
on a crank, by the partial turning of which it can be withdrawn while 
under strain. 

1109. Traction, AGRICULTURAL, AND Roap Locomotives, A. Wallis, C. J. 
ma and T. B. Daintree.—Dated 20th March, 1879.—(Not proceeded 
with.) 2d. 

For the purpose of varying the speed of the driving wheels, two inter- 
mediate shafts are employed between the crank shaft and the driving 
wheels, each of those shafts being provided with gearing wheels and 
pinions. 

1110. Currine Coat, G. B. Finch.—Dated 20th March, 1879.— (Not pro- 
ceeded with.) 2d. 

This relates to means of effecting the required cutting operation by the 
use of electricity as a motive power, which can be conveyed over con- 
siderable distances, and through intricate workings, by insulated con- 
ductors. 

1111. ae H. J. Haddan.—Dated 20th March, 1879.—(A communica- 
tion.) 6d. 

This consists, First, in mounting the wheels upon separate axial 
supports. These may either be formed of a solid axle having one wheel 
fixed to one of its ends, and a sleeve fitted loose to the opposite end of the 
axle, and having the other wheel attached to it, or they may be pro- 
duced by dividing the axle transversely, attaching to the outer end of 
each section one of the wheels, and uniting the two sections by a 
coupling fitted loose thereon. 

1112. Manvuracture or Feit, W. Spence.—Dated 20th March, 1879.—(A 
communication.) 6d. 

For the formation of the shcet of wool issuing from the carding 
cylinder, a vertical apron is used instead of a horizontal apron. The 
carding apparatus supplying its production to the vertical apron, this pro- 
duct is then stretched or spread at a right angle (by means of aprons) in 
order to give them a layer of wool crossed, as fine or as thick as may be 
desired. The improvements in the felting machine which follows the 
stretcher consist in dispensing with the ordinary apparatus iu front of 
the table and the crank shaft. This is replaced by a double movement at 
the sides, leaving the front and back entirely free, thereby allowing of the 
passage of the necessary cloths and the rolling of the felt over cores or 
guide rollers suitably arranged. The endless cloth for carrying the felt 
between the two metal tables heated by steam is by means of guide 
rollers passed through a reservoir of water. 





11138. Covritinc anp Uncovriina Raitway ENGINEs, 
—Dated 20th March, 1879.—(Not proceeded with.) 2d. 
From a hand lever a connecting-rod runs under the body of the engine 
to the lever arm of a transverse shaft placed under the fore part of the 
engine and rocking in bearings fixed to the framework of the locomotive. 
Around a drum keyed on the said transverse shaft is wound a chain, one 
end being fastened thereon and the other secured to a jointed lever con- 
nected by a link-bar to the head of the coupling link. ‘The fulcrum of the 
jointed lever is secured to the transverse framework of the engine and 
contiguous to the draw-bar, the parts being so arranged that when the 
hand lever is pulled over, the coupling link is raised up preparatory to 
being lowered over or freed from the coupling link of the adjoining 
omy or truck, thus coupling or uncoupling the engineas the case may 
pe. 


&c., R. Robinson. 


1114. Apparatus ror REMOVING BURRS AND OTHERWISE TREATING SKINS, 
J. Baird, sen.— Dated 20th March, 1879. 6d. 

A rapidly revolving roller is armed with rows of projections or tecth of 
two different kinds, rows of one kind of teeth alternating with rows of 
the other kind, and the skin is submitted to the action of the roller by 
means of a movable frame or spring bearer, provided with a number of 
springs which are covered with leather or cloth, such springs allowing 
the different parts of the skin to yield independently of each other. 
Above the movable frame or spring bearer there is mounted a plain roller 
which is free to turn, and the skin is thrown over the plain roller and 
allowed to pass down between the spring bearer and the toothed roller. 
1115. Toxnacco-rirg, B. Watson.— Dated 20th March, 1879.—( Not proceeded 

with.) 2d. 

The upper part of the bowl is made separate from the lower part, and 
they are screwed together. The lower part forms a sink or receptacle, in 
which is placed a suitable absorbing material. The upper part communi- 
cates by a small central hole with a space above the sink. This space 
communicates with the stem by a small aperture extending from the 
space down the side of the bowl, but the siuk in the bowl has no other 
outlet or communication with the stem. 


1116. Hot-arrn Exornes, W. R. Lake.—Datel 20th March, 1879.—(A com- 
munication.) 6d. 

This comprises means for utilising the pump piston and the engine 
piston, means for heating the air before its entrance into the furnace by 
means of the exhaust air from the engine, means for shaking and feeding 
the furnace fire without opening the furnace, and means for combining a 
safety valve and governor. 

1117. Gotp-pLaTe MeTat AND ARTICLES Mape TuErReor, W. 2. Lake.— 
Dated 20:h March, 1879.—(A communication.) 6d. 

Silver is united to fine gold by heating the two metals to a high 

temperature and welding them together by the aid of an hydraulic press. 


1118. ANNEALING AND Tempertnc Gvass, C. W. Siemens.—Dated 20th 
March, 1879.—(Partly a communication.) 6d. 

Glass ware as it is formed is placed in a travelling chamber mounted 
on wheels, and heated to redness in a furnace. When full a hood is 
placed over the chamber, its edges dipping into sand troughs, and the 
chamber is then allowed to cool, when the glass is removed. 

1119. Movtpinc Macuines ror Meta Castinas, C. H. Taylor.—Dated 
20th March, 1879.—(Not proceeded with.) 2d. 

Within standards is mounted a fixed horizontal plate, below which is 
arammer worked by acam. Between the plate and rammer passes a 
table carrying the moulding boxes, and within the table is provided a 
model to form the desired mould. 

1120. Manuracture or Iron anv STEsEL, P. Jensen.— Dated 20th March, 
1879.—(A communication.)}—( Not proceeded with.) 2d. 

Common grey pig iron containing silicon and phosphorus is treated in 
a Bessemer’s converter till it is almost decarbonised, when it is separated 
from all acid slags which have been generated during the blast and 
brought into contact with iron oxides. 

1121. Crurcu Mecuanism, J. C. Mewburn.—Dated 20th March, 1879.—(A 
communication.) 6d. 

This consists in combining with clutches toggle-joint levers and a sleeve 
encircling them, so that by shifting the sleeve the clutch is thrown in or 
out of gear. 

1122. Execrric Liont, St. G. L. Fox.—Dated 20th March, 1879.—(Not 
proceeded with.) 2d. 

The light is obtained by the incandescence of a portion of a continuous 
conductor through which an electric current is passed, such portion being 
made up of two highly refractory inaterials, one of which is a conducting 
material, such as plumbago, and the other a non-conducting material, 
such as magnesia, zirconia, lime, steatite, or earthy matter. 

1123. Sree, Pinnep Covertno ror Carpinc anD Rac Macuriyegs, &c. 
7. W. Harding. — Dated 20th March, 1879. 6d. 

The teeth of the steel pin coverings consist of staples driven into holes 
in wrought iron segments of which the cylinder is made up. The seg- 
ments fitted with teeth as described may be applied to the cylinder of 
cotton waste openers. In carding engines wrought iron tubes are used 
to cover the feed rollers, and iron or brass tubes to cover the workers 
strippers and doffers of cards, such tubes being fitted with steel pins at 
the required angles. Corrugated metal is employed as a foundation to 








hold the for covering the rollers of carding es. Machinory to 
produce the wrought iron pinned segments is descri 











, 


— = 


March, 


inder, 
t ink. 
takes 
ler, 

ng 


1ackle 

slots 
18 pin 
Outer 


8, A, 
t pro. 


india. 
india. 
1, the 
| this 








Nov. 14, 1879. 


THE ENGINEER. 





373 





——- 











1124. Srapes, &c., J. Parkin.—Dated 20th March, 1879.—(Not proceeded 


with. 5 

t of the spade blade, together with the front strap, is made of 

Pagers back oie blade ith the back strap is of iron, the two parts 

being welded together in the usual manner. 

1125. Warer Gearino, W. R. Lake.—Dated 20th March, 1879.—(A com- 
nication.) 6d. 

mhe gearing 2 app!icable to driving shafts, revolution indicators, and for 
similar purposes, and consists of a toothed pinion gearing with two 
toothed wheels, one of which at least has teeth on a portion only of its 
circumference. The portions of the wheels having no teeth have a 
cylindrical surface, whose radius is nearly equal to that of the toothed 

rtion of the periphery of the same. The radius and the movement of 
the wheels are so arranged that when the pinion is opposite the untoothed 

rtion of one wheel it cannot turn on its axis, whilst the wheel is free to 
continue its rotation. By rendering stationary one or other of the axes 
of the pinion or of the toothed wheels, and by keying one of the toothed 
wheels or the pinion on its shaft, or by providing only a portion of the 
periphery of either or both of the wheels with teeth, many varied kine- 
matic combinations may be obtained. 
1126. CoLourtne Capsutes, R. 7. Dossett.-—Dated 20th March, 1879. 6d. 

This consists in colouring capsules by the employment of rollers having 
a combined orbital and axial motion, 

1127. Tix-pcate Workers’ Rowzs, &c., J. Caddick.—Dated 20th March, 
1879.—(Not proceeded with.) 2d. 

For bending up the strip of metal into a cylindrical form and edging it 
at the same time, the surface of one of the set of three rolls usually 
employed is formed with a series of collars, and in the other roll a series 
of corresponding depressions. 

1128. Fine-anms, W. Adams.— Dated 20th March, 1879. 6d. 

When a lever is employed below the stock of ‘‘ break down” guns, for 
withdrawing the sliding bolt on the opposite ends of the pivot pin of the 
lever are fixed clutches with two radial teeth on their outer faces, The 
pivot pins of the hammers have similar clutches which interlock with 
those of the lever pin, the axes of the hammers and lever being thus all 
inaline. When the lever is pulled down to drop the barrel after firin, 
and to recharge the gun the clutch teeth of the lever will bear agains 
the clutch teeth of the hammer spindles and lift the hammers in their 
cocked position. 

1129. Carckinc Money Receive ror Fares, P. Corcoran and J. Corrigan. 
—Dated 20th March, 1879.—(Provisional protection not allowed.) 2d. 

The conductors of vehicles are supplied with tokens, one of which is 
delivered to the passenger on paying the fare, and these tokens have a 
money value above the sum which has been paid. 

1130. Propvucrne Bank Notes, Cueques, &c., J. Thompson.—Dated 20th 
March, 1879.—(A communication. (Not proceeded with.) 2d. 

To render photography inapplicable for reproducing bank notes, &c., 
they are printed in various colours of the spectrum, such colours being £0 
arranged to complete the device that if a photographic negative is 
attempted to be obtained, a part only of the device will be reproducible. 
1131. Manuracture or Sutruipe oF Zinc, 7. Griffiths and J. Cawley. 

—Dated 21st March, 1879. 6d. 

Ziac either in a metallic state or a mixture of oxidised compounds of 
zine, and carbonaceous matter, which by the action of beat will produce 
metallic zinc, is employed, and the zinc is volatilised and the vapour 
passed into a chamber in which the temperature is a litter higher than 
the boiling point of sulphur. The vapour is met by a current of sulphur 
vapour in excess of that required to form sulphide of zinc, the two com- 
bining and forming definite sulphide of zinc equivalent to equivalent. 


1132. Musica Instruments, J. Abercromby.—Dated 21st March, 1879. 6d. 
A shifting key-board is placed over the levers by which the notes are 
sounded and can be placed in any position, so that the fingering in playing 
in any and all keys is the same as that employed in playing in the key 
of C upon ordinary instruments. 
1133, APPARATUS FOR MEasuRING AND Conpuctino Liquins, B. Goddard. 
—Dated 2ist March, 1879. 4d. 

A measuring vessel is suspended in an upright position within a 
trough with an opening, through which liquid may be allowed to flow 
into any receptacle, e vessel is pivotted, so that when filled it can be 
tilted to empty the contents into the trough and then return it into 
position to be again filled. 

1184. Butron-HoLe FLower-no.pers, 4. Porter. —Dated 21st March, 1879. 
id 


4d. 
The holder is fitted with a hook at top to take into the button-hole, 
and a pin at the bottom to take into the substance of the article of dress. 


1135. Macuiwery ror Curtine, &c., Matcu Sprints, &c., J. C. Mewburn. 
—Dated 21st March, 1879. -A communication. 5 

This relates to the combination of the machine described in patent 
No. 2872, dated 27th July, 1877, with a machine for cutting splints, and 
consists of a cutter frame having a reciprocating rectilinear motion, 
the matches being cut during the return stroke. This frame carries a 
series of knives which cut two faces of each splint, and a vertical blade 
behind the knives which separates the splints from the blocks of wood. 
The splints are branded by means of a printing cylinder situated between 
the knives and the vertical blade, the spindle of the cylinder, which is 
vertical, being carried by the cutter frame, of which it follows the move- 
ment. The cylinder has in intaglio or in relief the characters to be 
branded on the splints, which it marks by rolling in contact with the 
surface of the w: against which it is pressed while the cutter frame is 
in its return movement when the splints have already had their hori- 
zontal faces cut, and immediately before being cut off by the blade. 


1136. Trxs on Boxers ror Preservep Foop, J. Henderson.—Dated 21st 
March, 1879.—(Not proceeded with.) 2d. 

The lid has a projecting flange which surrounds the wee end of the 
body of the tin to which it is soldered, but instead of such flange extend- 
ing completely round the body to the same depth, it is cut away or 
slotted so as to leave one or two projecting tabs which remain unsoldered, 
-_ Py pulling which the flange is uncoiled and the tin opened by lifting 
off the lid. 

1137. Composition FOR THE MANUFACTURE oF Printers’ INKING 
Routers, BE. 7. Marler.~ Dated 21st March, 1879. 4d. 

The roller composition consists of 82 parts glue, 56 parts glycerine, 
= sab sugar, and 10 parts india-rubber, dissolved in naphtha or oil of 

urpentine. 


1138. Imitation Stare, P. Jensen.—Dated 21st March, 1879.—(A com- 
munication. )—(Not proceeded with.) 2d. 

Ten parts by weight india-rubber, 16 parts powdered icestone, 
21 parts bone black, and 5 parts sulphur, are ground together and well 
mixed, when the mixture is rolled out into thin sheets and placed 
between tin-plates and subjected to pressure and heated by steam for 
2} hours at a temperature of from 260deg. to 290 deg. Fah. The layers 
are then separately placed between two tables heated by steam, and 
again exposed for 2 hours to a temperature of from 260 dey. to 290 deg. 
Fah., when they are allowed to cool and then polished with pumi 





1144. Sarery Prvs, A. M. Clark.—Dated 21st March, 1879.—(A communi- 
cation.) 6d. 


This consists in a safety pin or similar fastener provided with a guard 
or sheath for the point of the pin formed by a groove in the end of the 
other limb, in which the point of the pin is received. 

1145. Looms ror Weavina, J. Vickerman, J. Whitehead, and J. Moorhouse. 
—Dated 22nd March, 1879. 4d, 

In order to effect the gradual lowering of the shuttle boxes a revolving 
ratchet wheel carries on its boss a casting or lever with one or more 
branches provided with a pawl, and connected by a rod to the end of the 
shuttle-box lever. As soon as the boxes begin to descend the connecting 
rod is lifted and the catch is thrown into the teeth of the wheel, thus 
retarding the fall of the boxes, which can only descend at the full speed 
allowed by the rotation of the ratchet wheel. 


1146. Apparatus For Suen.ine Corres, A. Duvall.—Dated 22nd March, 
1879. 6d. 

In machines having tumblers or hammers working between side plates 
in combination with a travelling surface, such hammers are formed with 
an arm at right angles to its serrated face and projecting beyond the side 
plates. The end of this arm has on its upper side a nipple to receive one 
end of a pressure spring, and on its lower side a flat sathhod surface to 
take upon the flat surface of a bar running across the side plates and 
forming a stop for the tumbler. The pin on which the tumblers are 
centred in the side plates carries a bridge piece which is passed between 
the side plates carrying the tumblers, and is provided with ae poy to 
receive the other ends of the tumbler pressure springs. The whole of the 
bridge pieces are jointed to a segmental bar which is controlled by an 
adjusting screw pin carried in a bracket attached to the machine. 


1147. Sream Enornes, &c., H. Simon.—Dated 22nd March, 1879.—(A com- 
munication.) 6d. 

In large beam engines, whose valves are moved by excentrics onja crank 
shaft driven by the engine, a small auxiliary engine is employed and 
works a crank on the shaft at right angles to the main crank, so as to act 
with full force to turn the shaft over the dead centres at the extremities 
of the stroke of the main engine, thus doing away with the heavy fly- 
wheel usually employed for such purpose. To govern the motion of the 
valves an excentric with a lug is caused to bear on a link connected with 
the valve spindle, and keep the valve open during the greater part of the 
stroke of the engine. When the lug is removed from bearing on the link 
a counterweight closes the valve. 


1148. Apparatus To FacititaTe Discuarce or TORPEDOES, D. Fergusson. 
—Dated 22nd March, 1879. 6d. 

A cylinder is formed in the skin of the torpedo and is fitted with a 
piston whose rod passes through the bottom of the cylinder and actuates 
the mechanism for firing by con The head of the piston and bottom 
of cylinder act on a spring surrounding the rod. The air is extracted 
from the cylinder, thus compressing the spring to the extent of the 
atmospheric pressure, and giving way on immersion to the indicated 
hydraulic pressure at the desired depth of explosion. 


1149. Tuses EmpLoyep ror BUILDING AND ExGINEERING PURPOSES, &c., 
H. J. Allison —Dated 22nd March, 1879.—(A communication.) 6d. 
The tubes are made up of longitudinal segments of wood having a 
tongue at one edge and a correspondingly shaped recess at the other, so that 
when fitted together a tube is formed, the several segments being secured 
together by winding a wire or band of metal, either spirally or otherwise 
round them. A coupling to unite the lengths of tubing together consists 
of a case made in two sections with a cylindrical bore rather — in 
diameter than the tube it is to receive, and fitted with an internal flange 
against which the ends of the tube bear. An annular recess is formed at 
each end of the case, the two communicating by longitudinal holes 
formed in the body of the case, so that when the tubes are in position, 
cement, or other material to form «a joint is run in and fills up the space 
between the outside of the tube and the interior of the bore of the case, 
the two annular recesses and the longitudinal holes connecting them. 
1150. Boots anv Suoes, H. J. Petit.—Dated 22nd March, 1879. 4d. 
Small frustrums of cones of iron, steel, glass, or granite are inserted 
in holes formed in the soles and heels of boots, so as to increase their 
durability. 
ee Book AND Portrouio Covers, F. Walton.—Dated 22nd March, 1879. 


The covers are made in continuous lengths by means of embossing 
rollers, which also apply solidified oils combined with colour and fibre, so 
as to give the effect of stamped morocco leather. Three rollers geared 
together are employed, two of them laying on the coat of composition, 
and the third being engraved to impress the desired pattern on the cover. 
1152. Woven Betts, L. A. Groth.—Dated 22nd March, 1879.—{A communi- 
cation.) 6d. 

The warp contains thirteen sets or groups of threads per inch. When 
beamed on the warp beam the threads Nos. 1 and 2 in each consist each 
of four twisted threads of cotton yarn ; the warp thread No. 3 of a single 
four twisted thread, and Nos. 4 and 5 of two four twisted threads of cotton 
yarn, after which the same order is observed in the next group. The 
warp in the belt thus contains 46S single threads per inch. The weft is 
done by means of a two-bobbin shuttle, which leaves two seven twisted 
threads for each passage in the warp, per inch there are thus laid twenty- 
two double threads or 308 single threads of cotton yarn. 


1154. Fasrente ror Bacs, Boxes, &c., J. B. Brooks. —Dated 22nd March, 
1879. 8d 


To that side of the frame carrying the lock and on each side of the lock 
is fixed a series of loops in which two bolts work, one on each side of the 
lock. The upper edge of the inner end of each bolt is inclined, so that 
when the bolt is moved from the lock case this inclined edge bears against 
the top of the guide and causes that end of the bolt to descend. When 
the bag is Prd and the bolt moved its outer end engages in a loop on 
the other side of the hinged frame. The bolt is retained in its shot posi- 
tion and liberated for withdrawal by means of a bar in the lock parallel 
to the top of the lock case, the ends of this bar protruding through the 
sides thereof. A stem fixed to the middle of this bar at right angles 
passes through the top of the lock case and through the frame, and termi- 
nates in a thumb plate. A spring presses the bar upwards. When the 
bar is depressed the bolts can be drawn inwards, so as to disengage them 
from the loops on the other part of the frame. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
An element of uncertainty has this week appeared in the iron 
markets of Birmingham and Staffordshire which had not been 
expected, when on Thursday last it was thought that the deter- 





stone, 


1139. Avromatic GENERATOR AND DistripvToR For Four - MILLs, 
T. Heydon and W. Follows.—Dated 2\st March, 1879. 6d. 

In order to generate and distribute the air in flour mills, projections or 
brushes are set at any desired angle on the periphery of the runner 
stone, and as this revolves the uouleetinns or brushes generate a current 
of air through portholes formed through the top of the casement which 
covers the stones. These portholes are covered by boxes with adjustable 
slides in them to regulate the admission of air to the runner stone. 
1140. Frre-crate or Stove, W. L. Jackson and B. and W. J. Jowett.— 

Dated 2ist March, 1879.—(Not proceeded with.) 2d. 

Instead of leaving a space between the top of the grate and the chimney, 
the latter is brought down so as to close the upper part of the grate, 
leaving only a small space for the passage of smoke by a pipe passing into 
the a, The bottom of the grate is also closed and air is supplied 
by a pipe which passes up from the bottom of the ash pit through the 
pee! part of the area of the same to the underside of the fireplace or 
grate, 


1141. Brercu-Loapine Frre-arms, J. Rigby and 7. Bissell.—Dated 21st 
In“ break down" rd 
n ‘‘ break down” guns, in order to secure the closing of the breech 
the top rib between the barrels is frequently made to srejent in rear of 
them, and when the barrels are closed it fits into a recess in the breech- 
iece. Bolts are used to keep this projection down in its place. In this 
nvention a vertically moving bolt is employed, and is supported through- 
out the entire depth of the projection by the metal, forming the front of 
the cavity into which the projection is received, and which bolt is so far 
drawn down in unlocking the gun that eee does not require to 
od nag on the part facing the bolt, to admit of the projection leaving 
SB. 
1142. Exrcraicat Apparatus For GIVING ALARM IN Case oF Fire, W. L. 
Wise.—Dated 21st March, 1879.—(4 communication.) 6d. 
The apparatus is used to send alarms from any number of boxes located 
at different points to any common point or points without the bility 
of interference one with the other in the event of more than one individual 
attempting to send an alarm at the same time, and it consists in 
for operating a shunting circuit to effect this object. 


1148. WarTerrroorine anp IncreasivaG DuraBiLity, &¢., oF Fasrics, 
A, M. Clark.—Dated 2ist March, 1879. 4d. 





A composition, consisting of 100 parts, by weight, sulphate of alumina 
, 


and potash, 100 animal or vegetable size, 5 parts tannin, and 2 


silicate of soda, is dissolved in water, in the proportion of 1 kil me 


tion of the marked bar firms to advance prices 10s. per ton 
had fixed quotations up to the beginning of next year. Encou- 
raged by the fact that the rise took place two days after Mr. 
Chamberlain had awarded them a rise of 6d. per day, the work- 
men, through their . who is the operative secretary upon the 
Wages Arbitration Board, have served the masters with notice 
that with a view to a further rise they shall require a revision of 
the subsisting agreement. The notice has a month to run from 
its date. Early in December therefore the Wages Board will 
have again to meet for the discussion of this notice. 

Tronmasters explain that the rise in wages having been 
authorised, they had no alternative, even if they had otherwise 
desired, but to put up finished iron; and they did put it up in 
a proportion that usually carries a sixpenny advance in the wages 
scale. Hence it is their contention that no further advance is 
called for until the iron quotations are further altered in their 
favour. But it is not what the ironmasters contend; it is what 
Mr. Chamberlain, as arbitrator, rules. And as that gentleman’s 
remarks, in pronouncing his award, contained no reference to any 
probable early subsequent decision by the leaders of the industry, 
the general opinion of the market seems to be that another rise 
in wages will take place before Christmas, whatever may be the 


firms may deem it wise to take in the matter of prices. 


Under these circumstances quotations to-day—Thursday—in 
Birmingham, as also yesterday in Wolverhampton, were less un- 


week been issued. 


y rdship, £9 2s, 6d., £10 10s. 


varying than had been expected. Nota few makers of the different | the quotations for delive 
descriptions of finished iron were reluctant to book orders beyond | about 53s. 6d. per ton for No. 3 foundry, and 52s. 6d. for No. 4 
November, and asa goodly number are well booked up to that | forge, less 24 per cent. Parcels of North-country iron have also 
time, high-class qualities were all very firm, and for short deli- | been sold here, but prices still vary considerably. 

veries only, at the figures in the new price lists which have this | are not quoting at all, 


and 


Messrs. W. Barrows and Sons, in their circular, state that 
their new prices for bars are:—‘‘ B.B.H. Crown,” £8; ‘‘ B.B.H. 
Best,” £9 10s.; and ‘‘Best Best,” £10 10s. B.B.H. plates are 
£10; best boiler ditto, £11; double best, £12; and treble best, 
£13. Sheets of the same firm to 20 w.g. are £10. Messrs. 
Barrows’ sheets of from 21 to 24 w.g. are £11 10s., and from 25 to 
27 w.g., £13. Their hoops marked ‘* B.B.H. Bloomfield ” are £9, 
and their best angle, I’, and rivet iron, £10. 

Messrs. E. T. Wright and Son, Wolverhampton, quote 
“Monmoor Best” boiler-plates £9 10s. per ton; ‘“* Monmoor” 
sheets, £9; ‘‘ Monmoor Crown” bars, £7 15s.; and “* Monmoor” 
hoops, £8 5s. per ton. The firm’s second quality under the 
“Wright” brand are 10s. per ton lower than these figures as 
usual. Messrs. John Bagnall and Sons’—Limited—minimum 
price for bars is £8; for hoops, £8 10s.; and for sheets, singles, 
£9 10s. Doubles they quote £11, and latens £12 10s. Boiler- 
plates to 4cwt. are £9 10s., as also is their best rivet iron. The 
angle bars of the same firm are £8 10s. 

The ‘‘ P. C.” bars and hoops of the Pelsall Coal and Iron Com- 
pany, Limited, are £7 10s.; their Crown hoops £8; ditto sheets, 
£8 15s. Messrs. Phillip Williams and Sons announce an advance 
in the ‘‘ Mitre” brand of iron of 10s. per ton; and the Patent 
Shaft and Axletree Company, Limited, state that they have gone 
up in their quotations along with the trade in general. 

Since these prices have been fixed makers complain that for 
some of the orders which they have booked they experience a 
little more difficulty than previously in getting specifications. 
This applies mostly to sheets of a medium quality. ‘he improve- 
ment noted last week in boiler plates of Lowmoor and similar 
brands continues, and indicates a revived activity in high-class 
boiler building at home. 

The Americans are again in the market in the persons of two 
of their leading merchants. he one is placing orders for 
— barrel hoops, and the other is seeking to place orders 
or baling strip. The prices at which specifications for some of 
the former are being given out are an increase of from 25s. to 30s. 
per ton advance upon the prices at which some orders were placed 
at the beginning of the revival. In all about 16,000 tons of hoo 
orders mainly are under execution. Two firms in North Stafford- 
shire have accepted one, an order for 2000, and another an order 
for 1000 tons. Throughout South Staffordshire 7000 tons are 
being rolled in lots of 1000 tons and upwards, and one of 800 tons. 
The remaining 6000 tons have gone mostly to Warrington. The 
strip orders will have to be placed at a higher proportionate 
figure than the hoop orders have been. Very little doubt is 
entertained of a good share falling to this part of the kingdom 
so soon as the Americans are prepared to give the prices which 
makers ask. Upon the strength of the better business, hoop 
mills, which have been standing for four years, are being re- 
started. One of these is at the works, at the Ley, Stourbringe, 
of Messrs. Brown and Greer. 

A good share of Government work is falling to Earl Dudley, 
and under a contract, to Messrs. E. T. Wright and Sons. For 
slides to work some of the heavy marine artillery, girders of 15 cwt. 
weight each and 17ft. 6in. in length have this week been turned 
out flanged at the Round Oak Works. The iron is of a qualit 
which bears bending double and sideways to the flange ; and bot 
for puddling and heating it, the Casson-Bicheroux gas furnaces 
in use at Round Oak have been used. It took ten minutes only 
te bring each girder from the furnace, roll it, flatten it, and saw 
off the sides, 

There are still preparations for increasing the output of pigs, 
and all pigs offered here from other districts are very strong. 
For Barrow hematites, 80s. is demanded, and Tredegar iron is 
so well sold that none can be offered. All-mine Staffordshire are 
from 70s. to 75s. hot blast ; and 85s. to 90s. cold blast. 

_ Coal is in good demand for manufacturing purposes at the full 
rise of 1s.; but domestic coal is quieter upon the week. 

The mineral owners of North Staffordshire are doing their best 
to get from the railway authorities in their district a reduced 
traffic rate. After suitable preliminary negotiations they met on 
Tuesday, at Stoke-upon-Trent, to receive the draft of a proposed 
new scale which had been drawn up by the directors of the North 
Staffordshire Railway. The company propose that the future 
charges shall be: For mineral or first-class traffic in owners’ 
wagons, ls. per ton per mile ; any distance up to 12 miles, 13d. 
per ton per mile; over 12 and under 24, 14d. per ton; any dis- 
tance exceeding 24 miles, 1}d.; full-train load, any distance, 1}d.; 
second-class traffic in company’s wagons, The charge for use 
of eee sidings on stations, or for loading or unloading, to 
be further restricted to 3d. per ton for all articles in the first or 
mineral class. The scale was well debated. In the end the iron- 
masters came to the conclusion, with Mr. Wragge at their head, 
that it was capaple of modification in their favour, and a coms 
mittee was appointed to confer with the directors with a view to 
such modifications, and that the traffic might be placed ‘‘on an 
amicable and satisfactory footing.” 

A new firm is about erecting works at the Pleck, Walsall, for 
the manufacture of wrought iron tubes. The principals are Mr. 
Geo. Gill and Mr. Jno. Addison Russell. 

The Potteries Board of Arbitration is sitting at Hanley, with 
Lord Hatherton as umpire, to inquire into the proposal to reduce 
potters’ wages 10 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is no very material change to notice in the iron trade of 
this district, and there was but a quiet market at Manchester on 
Tuesday. Speculative buying is restricted by the high prices 
asked by makers for forward delivery; and present requirements 
have apparently to a considerable extent been covered by recent 
purchases. ‘ 

In pig iron there has not been very much doing, and there are 
still parcels offering in the market at under current rates, but the 
general tone of the trade is firm, as makers maintain their prices, 
A moderate quantity of iron is still being sold for shipment, but 
for actual home trade consumption the demand is still limited, as, 
with the exception of the forges, the requirements of consumers 
in this district do not show any material increase. In some cases, 
I understand, consumers are not able to take the deliveries of the 
iron they have already bought, and generally, as already inti- 
mated, they are well covered for present wants. Where iron is 
inquired for it is chiefly forge, and Lancashire makers, although 
they are not doing any large business locally, are sending con- 
siderable quantities into other districts, chiefly to the finished 
ironworks in Staffordshire, whilst there are still tolerably large 
deliveries of iron from the works on account of contracts secured 
a month or so back. Prices remain the same as last week, forge 
numbers, in consequence of the demand running chiefly on this 
description of iron, being quite as dear as foundry, and for delivery 
into Manchester the quoted rates are 53s. per ton, less 24 per cent. 


course which at the January quarterly meeting the marked bar | for both No. 3 foundry and No. 4 forge. 


In outside brands a moderate amount of business is reported to 
have been done in this district during the week. Of Lincolnshire 
and Derbyshire irons some fair sales have been made at late rates, 
into the Manchester district being 


Some makers 
whilst there are merchants offering in some 
cases at low figures, and, as an average price, I may state that 


Those price lists show Earl Dudley’s quotations for bars to be, | g.m.b.’s have been sold at about 52s. per ton net cash, delivered 
lowest quality, £812s. 6d.; single best, £10; double best, £11 10s.; | equal to Manchester. 
and treble best, £13 10s.; T-iron, £9 12s. 6d., £11, £12 10s., and 
£14 10s., according to quality; Round Oak angle iron, as also | fully employed, and manufacturers report that orders are coming 
strips and ane og eg oy | from 14 to 19 w.g., are, in the different | free ly to hand at the higher prices now asked. For best Lanca- 
0 


he finished iron trade is very firm. The forges as a rule are 


shire bars delivered into the Manchester district £7 per ton is 








of the composition to 10 or 12 kil 
bade npos! or : logrammes of water, and the fabric to 


ties made 
214; Earl Dudley’s rivet iron is £11, £12 10s., and £14 10s, per | now asked, with inferior bars offering at about 7s. 6d. to 5s. per 
ton, ton below this figure. 
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In other branches of the iron-making trades there is no material 
alteration. Founders in some classes of work are tolerably busy, 
but generally they are slack; a few engineering firms are also 
well employed, but this is mostly in specialities, the majority of 
the large houses being short of work, whilst machinists complain 
that they are still quite as slack as ever they were. 

In the coal trade no general pressure of orders is reported, and 
in some quarters there has been a slight falling off in the demand 
since the advance in prices. A a steady demand is, however, 
maintained for the better classes of round coal, and although the 
inferior sorts are not as yet meeting with any materially increased 
inquiry for ironmaking and other manufacturing purposes, the 
are firmer in price. Slack is meeting with a better demand, 
owing to the improvement in the chemical and salt trades, but 
burgy is still bad to move. The advance of 6d. to 1s. per ton 
upon the better classes of round coal is well maintained, and the 
average quotations at the pit mouth are about as under :—Best 
Wigan Arley, 9s. to 9s. 6d.; common, 6s. 6d. to 7s. 6d.; Pember- 
ton four-feet, 6s. 9d. to 7s. 6d.; common coal, 5s. 3d. to 6s.; burgy, 
3s. 9d. to 4s. 3d.; good slack, 2s. 9d. to 3s. 3d.; and common 
about 2s. per ton. 

A fair quantity of coal is being sent away for shipment, and 
rather more money is being obtained for the better qualities of 
Lancashire coal, but other sorts are without improvement. 

The industrial position of North Lancashire and Cumberland 
still remains very satisfactory, and there is no doubt this will be 
the case, in respect of orders already in hand, throughout the 

_whole of the winter, and a good way into the spring of next year. 

Buyers are, in some instances, placing orders at 70s. per ton for 
Nos. 1, 2, and 3 Bessemer, and about 67s. for fo iron at 
makers’ works. There is a lull, however, in the market, and it 
is possible from now to Christmas nothing but a speculative 
demand will be experienced. Deliveries are very large, and 
traffic on the local railway shows a considerable increase. The 
steel trade is actively employed, chiefly in the production of rail- 
way material. = 

Shipbuilders have more work to do, and are employing an 
increased number of workmen. t ? 

Iron ore is inquired for with some briskness, but raisers are 
not in a position to negotiate much business. ‘ 

The coal and coke trades are stiffer, and there is a disposition 
towards increased prices. 

It is reported that six gentlemen, amongst whom are Messrs. 
Ledger, Watson, and Worton, have purchased the Workington 
Ironworks, and that steps will be taken at once to put them 
in operation. 

The rumour is confirmed that Messrs. Williamson and Sons, 
of Harrington, are negotiating for the iron shipbuilding yard 
at Workington. here are indications that the shipbuilding 
trade in West Cumberland will soon be much brisker than at 
present. 

A considerable development is taking place in the coke manu- 
facture in West Cumberland. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue demand for hematite pig irons remains firm, but the price 
has not advanced beyond 70s. to 72s. 6d. per ton. Although 
heavy purchases continue to be made at this rate, one or two 
houses are still holding their orders in anticipation of being able 
to reap the advantages of a decline in the market value of 

ssemer material. é 

A good deal of pressure is falling upon the builders of —_— 
stock for Indian and other railways, which has caused a rapi 
rise to take place in the rates for tires and axles. The rail- 
makers ought to have a good harvest before them, for we hear of 
specifications for large parcels coming in from several of our 
colonies, which, together with Russian and American indents, 
must soon put all the mills of this neighbourhood, and South 
Wales as well, into full swing. The current price is about £6 5s, 
at the works. 

Seeing that additional large steamers are shortly to be placed 
on the stocks for American and Australian liners, there is likel 
to be unusual briskness in the steel ship and boiler plate busi- 
ness, which it is to be hoped will be fully ome by those 
local houses which have adopted the Siemens-Martin process. 

The armour-plate rolling and machinery departments are fairly 
occupied with work for our own Admiralty. The completion of 
the Inflexible turrets is being ——— with as rapidly as pos- 
sible. During the present week Messrs. John Brown and Co., 
Limited, Atlas Steel and Ironworks, have produced several very 
large plates on the compound principle. The plate is the 
invention and patent of Mr. J. D. Ellis, and consists first of a 

late of ordinary puddled iron, on which is placed a frame which 
te a cavity. is is subsequently filled with Bessemer steel 
from a crucible. A Qin. plate produced on Wednesday will in its 
finished state weigh nearly 20 tons. I hope to be able to give 
some details in my next letter. ; 

Trade, I hear, is brisk in most of the steel houses, particularly 
those which are old established. At Messrs. William Jessop and 
Sons, Limited, a new foundry has been worked this week. ere 
several heavy steel castings have been made recently ; one intended 
for a steam hammer head weighed nearly 30 cwt. 

The engineering houses are rather brisker, and some good orders 
for machinery have recently been placed here. 

Sheffield-made saws, I am told, are again in better request for 
Ireland, where some years ago the American makes were in 
favour. A traveller for a good house, who has gone over the 
ground for many years, says that the durable qualities of the 
Sheffield saw are again vindicating themselves over the fine- 
looking but less reliable article from the other side of the water, 
which my informant describes as “nothing but goffing.” Cutlery, 
files, and edge tools are gradually feeling the change for the 
better. The silver and other season industries are also better off ; 
and everywhere I find a more hopeful feeling. 

The coal trade during the week has been active, though the 

ressure on some pits is mainly caused by the stoppage at others. 
The Nunnery Colliery, for example, must be affected by the lock- 
out in Birley Vale, and Strafford, Carlton Main, and Darfield 
Main must fee! the effects of the stoppage at Wombwell Main, 
Monk Bretton, and other pits. The advance of 10d. per ton, put 
on by the Nunnery Colliery on Nov. 1st, has not been generally 
secured by the coalowners. A large trade in household coal is 
being done on contract to the metropolis, as well as to the Eastern 
Counties, particularly Lincolnshire. Steam coal is also being 
freely exported from Grimsby and Hull; and large locomotive 
contracts have recently been placed in the Barnsley district at 
5s. 8d. per ton at pits, best qualities. This is a very lean price 
indeed. 

Mr. Edward Tozer—Messrs. Steel, Tozer, and Hampton, 
Pheenix Bessemer Steel Works, Ickles, Rotherham—was elected 
Mayor of Sheffield last Monday. 

Prince Leopold has sent to Messrs. Joseph Rodgers and Sons, 
cutlery manufacturers, a copy of his photograph, with autograph 
attached, accompanied by a letter expressive of the pleasure it 
gave him to examine their establishment and witness their pro- 
cesses of manufacture. 








THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE improvement in the pig iron trade has now continued fora 
sufficiently long period to warrant the belief that it is based on a 
solid foundation. For some weeks after prices rose makers did 
not experience any benefit from the change. They are, however, 
now beginning to participate. Makers are firm at from 45s. to 
46s, for No. 3 Cleveland pig iron. Some merchants who yet have 





iron on hand are willing to sell for 42s., but that will be ended in 
a very short time, because the new contracts into which they are 
now entering are made at advanced prices. During the week 
shipments have shown some falling off, but that might be ex- 
— at this season of the year. The inland demand for 
eveland iron continues, however, to improve, and as there 
are on every hand manifestations of a better state of trade 
generally, there is no reason to su we that any serious retro- 

rade movement will take place. i e Weardale Iron Company 

ave put a furnace into blast within the past few days, and 
intend to blow in another shortly. Ironmasters generally 
throughout the district appear to be very sanguine as to the con- 
tinuance of the improved state of trade. Messrs. Connal and 
Co.’s stocks of Cleveland iron in warrant stores have increased to 
90,000 tons. That is, however, rather an indication that increased 
interest is being taken in the trade than otherwise. 

A very cheering fact in connection with this district is that for 
the week ended hosunber 8th the traffic returns of the North- 
Eastern Railway Company show an itcrease of £2527 upon the 
corresponding week of last i=. For about nine months it has 
been one melancholy tale of decrease. As the chief increase is 
upon minerals it may be taken as a very palpable proof of the 
improvement referred to. 

he manufactured iron trade has now fairly begun to reflect 
some of the brightness which has fallen upon the pig iron trade. 
The aspect of Cleveland iron shows a great deal more animation 
than it has done for very many months past. These works which 
have been ially lit up through the depression are now in 
pretty nearly full work, and there are rumours of some works 
which have long been standing idle again re-starting. Plate 
makers are able to obtain the considerably increased prices 
they are now asking for their plates. There is a brisk demand 
in this department of the finished iron trade. There are reasons 
to believe that the operative ironworkers will very shortly take 
steps towards obtaining an increase in wages. They are bound 
by the present arrangement up to the end of December, and will 
be uired to give one month’s notice before that time if they 
intend a re-adjustment of the existing scale of wages. 

The Cleveland miners’ wages question is now happily settled, 
and on such a basis as will prevent any disputes occurring for a 
very long time. A sliding scale has been determined upon, by 
which the miners get an immediate advance of 1d. per ton in 
mining tonnage rates and 8 per cent. on datal wages. The scale 
claims jd. per ton to every 2s. per ton in selling prices. The 
average price for three months is to be taken. 

Iron shipbuilding is beginning to show a marked improvement. 
Messrs. Raylton, Dixon, and Co., of Middlesbrough, have just 
begun to lay the frame of an Atlantic steamer of 4000 tons 
burthen, and have other work on hand. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been fairly active in course of the week, 
and the fluctuations that have taken place in the prices of 
warrants are not so large, but indicate a healthier and steadier 
condition of the market. From America the demand for pig 
iron is not nearly so large as it was a few weeks ago. Last 
week’s shipments of pigs amounted to 10,120 tons, being between 
6000 and 7000 under those of the preceding week, although 
larger than those of the corresponding week of last year. 
The demand on American account having thus materially 
slackened, and the continental trade showing little change 
for the better, there is less speculation in warrants, and 
unless a reaction should follow the late extraordinary demand, 
prices may now be expected to settle into a state of greater steadi- 
ness, The deliveries into store continue heavy. During the past 
week 8234 tons of pigs were added to the stock in Messrs. Connal 
and Co.’s stores, which now amounts to 365,890 tons. There is no 
change in the number of furnaces in blast. 

Business was done in the warrant market on Friday morning 
from 56s. to 56s. 9d., there being a decline in the afternoon to 
55s. cash and from 56s. to 55s. 6d. fourteen days. An appre- 
hended strike on the part of the miners induced a tendency to 
purchase on speculative account on Monday, and prices for that 
reason were rather firmer, transactions being effected between 
55s. and 55s. 6d. On Tuesday the market was quieter, with a 
moderate business from 54s. 9d. to 55s. 3d. one month and 54s. 6d. 
to 54s. 103d. cash. The market was quiet, but steady on Wed- 
nesday. ‘There were transactions up to 55s. 114d. cash and 
55s. 1d. to 55s. 44d. one month. To-day—Thursday—the market 
was strong with a large business from 55s. 1d. to 56s. 4d. cash. 

There being a g demand for pigs for home consumption, 
prices of makers’ brands are pele firmer all round, and in 
several cases the figures were from 1s. to 2s. higher than they 
were at this time last week. The quotations are as follows :— 
G.m.b., f.o.b. at Glasgow, per imperial ton, No. 1, 56s. 6d.; 
No. 3, 53s.; Gartsherrie, No. 1, 60s.; No. 3, 56s.; Coltness, 
No. 1, 63s.; No. 3, 56s.; Summerlee, No. 1, 60s.; No. 3, 
54s. 6d.; Langloan, No. 1, 60s.; No. 3, 55s.; Carnbroe, No. 1, 
60s.; No. 3, 54s.; Monkland, No. 1, 56s. 6c.; No. 3, 53s.; Clyde, 
No. 1, 57s. 6d.; No. 3, 54s. 6d.; Govan, at Broomielaw, No. 1, 
56s. 6d.; No. 3, 53s.; Calder, at Port Dundas, No. 1, 60s.; No. 
3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 61s.; No. 3, 
54s.; Eglinton, No. 1, 588.; No. 3, 53s. 6d.; Dalmellington, 
No. 1, 58s.; No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 
60s.; ditto, specially selected, 62s. 6d.; No. 3, 57s. 6d.; Shotts, at 
Leith, No. 1, 60s.; No. 3, 55s. 

As indicated above the demand for manufactured iron is good. 
There is also more activity in a number of the engineering works, 
and the shipments of manufactured articles are somewhat heavier. 
Last week’s shipments of these from the Clyde embraced £21,000 
worth of machinery, of which £17,800 went to goon and 
£3000 to Calcutta; £2500 castirgs, of which £1200 went to 
Calcutta ; £15,000 miscellaneous articles, of which £4500 went to 
Montreal, £4200 to Rangoon, £3800 to Spain, £900 to Calcutta 
and £700 to Boston ; £3977 of old iron, of which £1987 were ol 
rails for New York, £1060 to Boston, and £922 to Philadelphia, 
and £3180 sewing machines, 

There is very little improvement in the coal trade. For 
domestic consumption the inquiry has been very slow, and the 
increase in prices still keeps the export trade at a very low ebb. 
Only 4300 tons were exported from Glasgow last week. At other 
Scotch ports, however, especially those on the East Coast, the 
shipping demand is rather better and prices are firmer. The 
secret of this is, of course that the coalmasters in the East 
did not advance rates so rapidly as those in the West. 

The state of the coal trade is such that the masters in Lanark 
and Ayrshire have been compelled to reconsider their position 
with regard to the miners’ wages. The sale masters intimated a 
reduction of 6d. a day, which took effect from Monday last, and 
the ironmasters are also at one in their resolve to curtail the 
weges. In some instances the reduction at their works will date 
from the 24th, and in others from the 29th current, but in every 
case it is understood that they are fully determined to carry the 
reduction into effect. As regards the coalmasters it has come to 
this, that the prices they ask for the mineral are preventing sales, 

rticularly on shipping account, and ‘causing stocks to accumu- 
ate, so that they must get the miners to take less money in order 
that they may be enabled to sell their coals at prices which will 
command a trade. The case of the ironmasters rests upon the 
decline which has taken place in prices since the advances to the 
men were granted. 

The miners are of course unwilling to submit to the reduction. 
They declined to enter the coalmasters’ pits at the beginning of 
the week, and they have been holding meetings daily, to protest 
and organise resistance. Mr. onald, M.P., has spoken at 
many of these meetings, and the advice he gives is that the men 





should ask their employers not to insist upon the reduction; but 
to hold a conference with representatives of the men, with the 
object of drawing up a sliding scale to regulate the rate of wages 
In the meantime the men will continue at work until the 29th 
current, and in the meantime an attempt will be made to arrange 
a sliding scale. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE house-coal men, who always take the first step in move. 
ments for an advance of wages, have commenced agitation. They 
_— that an advance in price has taken place, and that it should 

followed by an advance in wages. On Tuesday the agitation 
took a practical form, and at a meeting of the Coalowners’ Associa. 
tion at Cardiff a deputation of the men had an interview with 
the masters, and preferred their claim. This was met by a firm 
denial that | advance in price had taken place, so that the 
application could not be entertained, but the coalowners intimated 
their willingness to agree to a sliding scale, so that in the event of 
an advance the men would share the benefit. This is now under 
consideration, and as the Ferndale colliers and the Messrs, 
Davies have come to an arrangement, it is very likely that the 
rest will follow. 

I hear that a committee has already been formed to unite with 
a few of the representative colliers in mos scale for the 
proper regulation of wages. There is unquestionably an improved 
tone in the coal market, and in steam coal large contracts have 
been arranged at a small advance. Such, however, is the enor- 
mous output, and the keen competition, that it will take a further 
development of the iron trade than has occurred since the 1st of 
November before we shall see any marked change in price. Coke 
is advancing, and rapidly, and for best Seams an advance of 
from 2s. to 2s. 6d. is obtained. Iron, also, and steel show a 
steady upward movement, and steel rails, which a week ago could 
be obtained for £5 10s., are now quoted at 6 guineas. Iron- 
masters say that it is almost impossible to give quotations, and 
it will take a month before prices get into a steady-going groove. 

Cyfarthfa is rapidly changing from its old state of stagnation 
to one of thorough activity. One furnace was put in blast on 
Monday, another on Thursday, and the intention of the pro- 
7 is to have four furnaces in full action by the end of the 
month. 

Mr. William Crawshay has also bought very largely of Bilbao 
ore, and is evidently going in for iron rail-making in earnest. The 
make is of excellent character. 

At Dowlais the great stocks held of puddled bar and ingots are 
rapidly diminishing. I was in the works this week and must 
admit never to have seen the men more fully occupied. Thousands 
of tons of pigs have been shipped to America of late, and the 
make of oF Soth iron and steel, and of merchant bar, is steady. 

Great concern is felt in Dowlais at the dangerous illness of the 
practical ger, Mr. M 

Nothing definite has yet transpired with respect to Plymouth 
Works, but it is understood that the mortgage has changed 
hands, though whether that will tend to a sale of the works and 
a re-start is not yet certain. 

The Anchor Works, at Taff’s Well, are in the market for sale. 

A large number of men from Bookers Works have obtained 
epee at Dowlais, and more are wanted. 

hymney continues its activity, and its shares have now 
reached 23, t week it sent off 750 tons to Rio Janeiro, and 
300 tons to New York. 

Large quantities of iron, principally pig and merchant bar, 
are also going from Newport to the States. Scrap iron and old 
iron of all kinds is in great demand in Wales for America, and 
a few days ago a buyer was going through the district collecting 
old horseshoes for China. Old pit ropes, steel or iron, are in 
= demand here for the same place—China—for nails for tea- 
chests. 

There is a fair demand for bars from Constantinople, and Dow- 
lais and the Llynvi Company are principally engaged in meeting 
it. Dowlais is also occupied on a very fine section of steel rails 
for India; a portion of this will go-to Afghanistan. Amongst 
other exports of the week have been spiegel iron for New York, 
and pigs for Rotterdam, both from Dowlais. 


The Treforest Iron and Steel Works are blowing in another 
furnace. They are fully occupied in making hematite pig 
for the tin-plate workers. Ebbw Vale Works are in better form 
than I have seen for a long time. 

The export of coal for the past week from Wales was very good 
as regards Cardiff, but rather meagre ir, respect of Newport. The 
total from all Wales was 127,954 tons. I may, however, add that 
though Newport only sent off 13,000 tons last week, this does not 
indicate a falling trade, but simply a scarcity of tonnage. 

It is expected that some of the bodies of the sufferers in the 
Dinas explosion will be got at in a few days. 

Bilbao iron ore has advanced 2s. per ton. 

A movement is about to be started for getting a tramway at 
Llanelly. 

It is understood that the necessary pumping engines for 
mastering the inflow into the Severn Tunnel are being made at 
Hayle, and, in the opinion of competent mining engineers, it is a 
question simply of cost. 

The men at Margam copper works have struck for an advance 
of wages. In the Forest of Dean Mr. Crawshay’s miners are 
petiticning for an advance of 15 per cent. At Mr. Chiver’s tin- 





plate works, Forest of Dean, an advance of 74 per cent. to the 
men begins on Monday. General trade in the Forest is good. 
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THE GROSSER KURFURST. 
No. II. 

Tue shield having been duly secured, the next duty 
was to consider the best means of applying the pontoons. 
tig, 2 represents a single pontoon 16ft. long, but when 
iced to the vessel these submarine balloons or 4 
will not be placed longitudinally, as shown in this sketch, 
but transversely, and each pontoon will then occupy a 
space of 6ft. Altogether there will be about sixty so 
arranged. 1, is the canvas body of the pontoon ; 
9. the rope netting covering; 3, iron bar runnin, 
through ackles ; 4, pendant, with shackles attached, 
fastening to wire rope along keel of vessel. Fig. 1 is a 
plan drawn to scale, showing the position of the vessel, 
with the pontoons affixed ready for raising. The func- 
tions of the pontoons have been before described, and 
though they appear in the engraving as already inflated, 
the process of fixing and inflating will not take place 
until within a day or two of the final trial. The spans 
around the vessel 1—three forward and two aft—are of 
flat steel sinnett wire, 6in. wide and lin. thick, tested to 
150 tons, securely toggled into her ports on both sides 
5, Then, from stem to stern along the keel, and attached 
to the spans by shackles, is a double 7in. wire rope from 
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span to span, continued from propeller aft to the fore 
part of vessel, where there is a double span, one leg of 
which enters the hawse pipe on either side of ram. 
To this wire rope the pontoons will be attached. 
3, shows the collision hole covered with shield 
and there is a stage underneath. Derricks, 4, hold 
up shield before being screwed, supported by new patent 
suckers to side of vessel. 

There was great difficulty in getting the shield into 
position in consequence, in the first instance, of the surface 
action of the sea causing a line attached to a body 
beneath to rise and fall with the motion; and in the 
next place, the vessel being bottom upw there were 
no ae to which lines could be fastened for the purpose 
of heaving the shield into its proper spot. It became 
therefore absolutely necessary that the divers should 
take charge of the whole operations under water and 
work the shield into place themselves. To overcome 
the difficulty in attaching lines a new patent sucker was 
fei = he requisition. The sucker in form represents 
the of a globe, — flattened. Around the 
bottom flat edge a ring of soft india-rubber is placed. 
On the centre of the round outside is fixed a large ring- 
bolt, and on one side of the sucker is a very powerful 
small suction pump. The sucker being ready, the diver 
has merely to lay it against the side of the vessel in 
whatever position he may wish to attach aline. A few 
strokes of the pump then causing a vacuum inside of 
sucker, there follows immediately a pressure of the water 
on the outside equal to about 45 lb. to the square inch, 


this pressure over the outside being amply sufficient to 
raise a ton weight. In adjusting the shield two of these 
suckers were used, one at each side of the collision hole, 
and about 10ft. above it, and over them was suspended a 
three-legged derrick, attached by stretching screws to 
the centre ringbolt. From the derrick head was then 
hung blocks and tackle so that the divers below water 
could, independently of any surface action, and even 
when a sea was on, shift the shield to any desired 
direction. 3 

In making calculations for raising the vessel and 
for the displacement of water by the air pumps, 
it has been ascertained that, allowing for weight 
of vessel and suction in her present position at the 
bottom on a chalk bed, she will require about 727,500 
cubic feet of air driven down at a pressure of three 
atmospheres to raise the enormous bulk of iron from the 
tenacious substance in which masts and turret are 
imprisoned. ‘The vessel’s extreme displacement when 
afloat was 6663 tons, and being now immersed in water 
the iron loses about one-ninth of its weight; but the 
difficulty of dragging her from the bottom will more than 
equal any gain by the my aa The ey has 
had a finesteamer named the Sherborough fitted with very 
powerful pumps, Fig. 4, applicable either to raising 
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water or forcing down air to any depth of the ocean, and 
experiments on the latter process were made at Dover 
in August last. An india-rubber tube, 6in. in diameter, 
lined with a spiral coil of galvanised iron to prevent it 
collapsing, was sunk to the bottom by attaching to it a 
block of granite weighing several hundredweight. The 
save were set in motion by the steam engines which 

rive the paddles. In the words of a local paper— 
“Instantly the great tube was heaving about like a 
monster serpent, and in a few moments the surface of 
the sea was put in a terrific commotion as the immense 


and gave the water the appearance of a seething cauldron, 
and this notwithstanding the rough sea which was pre- 
vailing at the time.” The air pump required for the 
operation of raising is 18in. in diameter in the cylinder, 
with 10in. stroke. It will consequently take, working 
from 150 to 180 revolutions per minute, forty to fifty 
hours’ continuous pumping before the desired compression 
will be made. The engine is direct-acting, and at former 
trials has proved itself very efficient ; but in contempla- 
tion of the severe test to which it will be subject, it is 
intended to make several alterations in the valves, so as 
to secure the proper pressure. 
Before attempting to lift the vessel it is necessary 
to remove the entangled mass of wire riggi 
hydraulic shears have been supplied by Messrs. 
of Dartford and London, capable of cutting thro 
a 10in, steel wire rope. The machine, Fig. 3, is a solid 
wrought iron forging, the cylinder, which is bored out of 





column of air which was forced down the tube rushed up, | 


ing. For this | I 


the solid, is 3}in. diameter with 4in. stroke. The fixed 
cutter is dovetailed into the forging. The ram is of cast 
steel with the cutter fixed in the head. The working of 
the machine is regulated by two screw valves, one of 
which opens the ram to the water cin: te other 
being used for the exhaust. A small annular space round 
the front side of the ram serves to bring the cutter back 
= the 4 mapa being removed from the back side. 
e shackles are provided for the purpose of suspending 
the machine from above, the divers guiding them below. 
As great flexibility is required in the pipe conveying the 
pressure to the machines below, an attempt was made 
to obtain a canvas and india-rubber hose sufficient to 
stand 4500 lb. per square inch. A hose was obtained. 
which stood well up to 3700 lb., at which pressure it 
burst. The idea of this hose was then abandoned, and 
copper pipes with universal joints were put in hand. The 
whole length of pipes connecting each machine is sup- 
plied with twelve joints, which render the entire connec- 
tion nearly as flexible as hose would have been. The 
hydraulic pressure is obtained by a King and Cliff three- 
cylinder engine working a pair of pumps. The accumu- 
lator is pee in a horizontal! position, as the whole of this 
* tted into a steam launch, also provided by Messrs. 
The boiJer of the launch also supplies steam to 





the pumping engine. The working pressure of the boiler 
is 70lb. per square inch, the pressure obtained in the 
accumulator being 45001b. per square inch. We reserve 
for further notice, should occasion require it, many 
details of the work performed, also plans and description 
of machinery devised and constructed specially for the 
Grosser Kurfiirst. Everything is now nearly in readiness 
for the forthcoming trial, and in bringing the matter so 
far to a conclusion the divers have had to contend with 
innumerable difficulties. The work has had the advan 

of being conducted under the eye of the designer of this 
system of wreck recovery, Mr. 8. W. Maquay, a gentle- 
man not only possessing considerable skill as an engineer 
and a knowledge of diving operations, but himself a 
practical diver of great experience and consummate 
— endurance. He has been ably assisted by Mr. 

illiam Brooks, second diver. 








THE BILBAO IRON DISTRICT. 
No. III. 

TAKING, as we have said, the enterprises in their order 
of priority, we come next to a very modest undertaking 
in comparison tothat which we described inourimpression 
for Sept. 19th, viz., the wire tramway of the Somorrostro 
ronOreCompany. This company, however, actually came 
into operation next after the railway before pea oF 
and first of all the English companies which have rush 
into this business with so much enterprise, and as yet so 
small results, except, indeed, the execution of some very 











376 


THE ENGINEER 








Nov. 2i, 1879, 





fine works. This tramway, the first of several now in opera- 
tion in the district, was commenced in September, 1872, 
and completed in January, 1873 ; it is about four miles 
in a including branches, as shown in the plan*— 
No. 4—and crosses in a direct line a mountain, which 
rises 1230ft. above the valley of the Nervion. In start- 
ing from the Mora mine—No. 5—it rises 1 in 7 for about 
half a mile, then descends with gradients varying from 
1 in 7 to 1 in 3 for a mile to the high oad boas 
Bilbao to Santander ; crossing this, one branch is taken 
to a siding on the Diputacion Railway, and the other 
follows the valley for two kilometres to a loading-stage for 
barges on the river Galindo, a tributary of the Nervion. 
At the summit level a branch from another mine of the 
same company, called the “ Union,” joins the main line, 
so that the whole forms a system which gives outlet 
to two mines, with the choice of shipping on the main 
river, by railway; or of barging down to the steamers by a 
tidal branch river for about two miles. The wire tram- 
way is constructed throughout for two ropes, and carries 
buckets of 24 cwt. each, delivering about 250 tons a day 
on each rope ; as, however, they are not always worked 
constantly, the delivery averages some 6000 tons a month, 
and costs about 1s. 8d. per ton. The first section over the 
mountain was constructed for the Somorrostro Company 
by the Wire Tramway Company, and cost £6500; the 
second section and branches were made by the Somor- 
rostro Company, and:cost perhaps about the same amount. 
The timber work in this district for these lines requires 
to be very heavy, as the ground is exceedingly irregular 
and the posts are exposed to tremendous winds; the 
advantage of crossing such country, and descending such 
declivities in a direct line has, however, brought this 
system into great favour hereabouts as a subsidiary 
means of carriage, so that there are some five lines in the 
Bilbao district as shown on the plan, and a couple more 
at outlying mines on the coast, at points not included 
within the subject of this article. 

These tramways are all, with one exception, on Hodg- 
son’s second system, 7.¢., that in which the moving rope 
carries the buckets suspended from it; the exception 
which has not yet been put in operation is on the plan 
of the first system described in his patent, z.¢., constructed 
with a pair of fixed ropes to suspend the loads, and a 
hauling rope below. This plan has scarcely ever been 
— and lacks the simplicity and some manifest 
advantage of the moving rope arrangement. The latter, 
though it has no ibility of competing in economy of 
working with a railway on ordinary ground, has a great ad- 
vantage in these districts, where, as in the case of the Mora 
line, there is a clear descent to the river of 900ft., which 
means about seven miles of steep incline for a railway, 
even if the ground admitted of a uniform gradient being 
laid out, whereas this is accomplished in about one mile 
by the tramway at about one-fifteenth or twentieth of 
the first outlay a railway would have required. 

The cost of renewal of ropes is the great expense of 
this system ; the best steel only gives good results, and 
meee result is that wear and tear of ropes shall not 
exceed 2d. per ton per mile. Even this seems extrava- 
gant, but it must be remembered that in most cases 
where applied there is only required one mile of wire 
tramway where it would > a three or four miles of rail- 
way to connect the same points. About 3}in. ropes are 
used, but it is impossible to give their cost or dura- 
tion, inasmuch as these details have been very various, 
and the most conflicting results have been experienced. 
The other wire tramways in this district are one from 
the Parcocha mine to the Galindo at Ugarte (No. 6), 
parallel to and almost exactly similar to that last 
described, two from the Triano mines to the Ortuella 
station, and a short one from the same mines to the 
line of the Bilbao Iron Ore Company ; they all find 
plenty to do, and more of them will soon be built to do 
away with the remaining bullock traffic. 

We now come to by far the largest undertaking in this 
group of mines, viz., the Galdames Railway, and the 
mineral property of the Bilbao Iron Ore Company, 
Limited. or a description of these works we are 
indebted to Mr. F.C. Barron, C.E., who has from the 
commencement been the companies’ general manager, 
a position which he accepted after having from the first 
superintended as resident engineer the construction of the 
railway and pier, under Mr. Edward Woods, C.E., the engi- 
neer to the company, and Mr. G. Higgin, their consulting 
engineer in Spain. The nature of the ground and the 
difficulties to be encountered will at once suggest them- 
selves to any one examining the map where the plan 
of this railway from Portugalete to Galdames is laid 
down—No. 6. It shows from its tortuous course that 
its survey and construction were anything but child’s 
play. In fact, it is a really fine specimen of mountain 
railway-making, completed in the best style. In 
respect to finish and maintenance it is quite un- 
equalled by any public railway in Spain, and might 
fairly be classed as a first-rate line anywhere. he 
Bilbao Iron Ore Company having taken a lease of 
the Galdames mines—No. 7—in 1871, were the first of 
the foreign companies to turn a sod as it had been 
the first to commence delivery, at least of those which 
have constructed permanent railways. The works were 
commenced early in January, 1872, but within three 
months after cutting the first sod of the railway the 
Carlist revolution broke out and caused great delay in 
its execution. It was, however, pushed on as oppor- 
tunity offered, and was so far finished as to permit 
of the p e of the first engine through to Galdames 
on the 15th Pbesary, 1875. Shortly after the Carlists, 
finding they were not going to reap any benefit from the 
exportation of mineral, ordered the complete stoppage of 
the works, and this continued till the declaration of peace 
in March, 1876. 

The railway, fourteen miles in length, has been con- 
structed for mineral traffic only. It commences on the 
left bank of the Nervion, about 500 yards from the bar 
entrance, and close to the town of Portugalete. The 


* See Tue Encineer for Sept. 19th, page 213. 








altitude of the rails above ordinary high water is 
nine metres. The line passing immediately through the 
Sestao hill by a tunnel 697 yards in length, rises with 
gradients of 1 in 45, 47, and 55, to the summit at kilo- 
metre 7 to an altitude of 360ft. It is a double line of 
3ft. 9in.* gauge. From kilometre 7 to the termination 
of the line the railway is practically horizontal, and for 
the greater portion of the distance skirts the sides of the 
mountains contouring the different valleys. The length 
of straight line is 1143 yards, of curves 13,463 yards. 
The curves vary from 179ft. to 984ft. radius. The 
maximum gradient is 1 in 45, the minimum in 1 in 500. 
It was originally intended to construct a double line for 
the first seven kilometres only, but afterwards decided to 
give the whole a double way, and to lay the heavy traffic 
road with steel rails, and the light traffic road with iron 
rails. An objection to doubling the line after a single 
way had been opened would have arisen from the 
necessity of blasting out the sides of the deep cuttings, 
which would have been impossible without impeding 
traffic. The railway was divided into two contracts, 
excluding permanent way and ballasting. The first 
section from the commencement to kilometre 7, in- 
cluding the Sestao tunnel, was let to Mr. Roberts ; the 
second section from kilometre 7 to the end of the line 
was let to Mr. John MacLennan, and the ballasting and 
plate-laying have been done by the company. 

In a mountainous district, such as that ian which 
this line passes, the work of locating the centre line 
requires considerable study. In the present case a series 
of base lines was run as near as possible to the intended 
course of the railway. Upon these lines cross 
sections were taken at every 654ft., and the levels so 
obtained were written on a general setting-out plan, and 
the curves adjusted to suit the ground. This in some 
places had to be done with the greatest nicety, as, owing 
to the peg: ee of the mountain sides, a change of 4ft. 
or 5ft. in the position of the centre line would frequently 
make the difference between a deep cutting and a lofty 
embankment. 

The earthworks consisted of a series of deep cuttings 
through the spurs of the hills, nearly entirely through 
rock, with short but high embankments crossing the 
ravines. Several of these embankments are upwards of 
80ft. high. All the higher banks have been made of rock, 
and have given but little trouble from settlement. Four 
classes of rock have been cut through, viz., blue shaley 
limestone, compact grey limestone, sandstone, and brown 
iron ore. 

The cuttings on the first section were mostly through 
the softest shaley blue limestone. On the second section 
the limestone is hard and compact, and in some cuttin 
harder to drill than the grey limestone. Sandstone only 
occurs in limited quantity at kilometre 15. 

The standard width of the cuttings at the formation 
level is 253ft.; that of the embankments is 263ft. The 
total quantity of excavation upon the first section, ex- 
cluding stations, is 229,000 cubic yards ; upon the second 
section 993,000 cubic yards, or an average of 87,780 cubic 
yards per mile. The contract price was 2s. 3$d. ‘9 yard, 
making an expenditure of about £7688 per mile. This 
rate included all classes of rock and earth transported 
any distance within about 220 yards. From the above 
figures some idea of the difficult nature of the ground 
can be formed, bearing in mind that the second section 
consists of a series of curves 260ft. to 330ft. radius. The 
amount of excavation would have been reduced by 
greater use of retaining walls, but it was decided to 
avoid them as much as possible, because, owing to the 
ee nature of the ground the walls must have 

en of great height and strength. Besides the stone 
obtained from the cuttings is hardly fit for walls. 

The bridges and culverts, although numerous, are prac- 
tically of small importance. The former are all over 
bridges with the exception of one, and are principally for 
parish roads, The turnpike road bridges are constructed 
of rubble masonry with ashlar quoins and brick arch in 
cement. The parish road bridges are of rubble masonry 
with ashlar quoins and timber superstructures. The river 
Galindo is crossed by a two-arched bridge, each of 16}ft. 
span. The central pier and abutments are supported on 
= 36ft. long, surrounded at their top with a bed of 

ydraulic concrete 6}ft. thick. 

There are eight tunnels, the first five, together 1198 
yards long, are of a larger section than the last three 
which are 158 yardslong. The first five tunnels are on 
the main line and are built for a double line; No. 6 is fora 
diversion of the river, and the last two are for branch 
lines in the mines. Tunnel No. 1, which is the only con- 
siderable work of this kind on the line, passes through a 
shaley limestone which required blasting throughout. 
On the 18th April, 1872, the contractor commenced 
driving the heading at the west end, and on the 12th of 
the following October at the east end. The two headings 
met on the 15th June, 1873. Operations were conducted 
from the two ends only and in two sections, the upper 
section being kept about 70 yards in advance of the lower. 
The excavation was carried forward in three shifts at 
each end working eight hours each ; the average rate of 
progress, when free of difficulties caused by the civil 
war, was 3ift.aday. Blasting was first done with com- 
mon powder, but the ventilation became imperfect, and 
dynamite was then used and artificial ventilation dis- 
pensed with. From the east entrance the gallery was 
driven 218 yards, and from the west 416 yards, and at 
these distances no ill effects were felt from want of venti- 
lation. The table in the next column, which gives details 
of cost in Sestao tunnel, shows the comparative value 
of ordinary blasting powder and dynamite as obtained 
in this district at a time when the works were free from 
molestation from the Carlists, and when the sub- 
contractor was using powder at the east end and dyna- 
mite at the west end. 

From the table it will be seen that the work done by 
2°2 lb. of dynamite was equivalent to 6’6 lb. of ordinary 
blasting powder ; but that in point of cost per cubic yard 
of excavation powder was nearly 5d. cheaper than dyna- 





mite. The rock of the tunnel is, as we have said, a 
shaley dark grey limestone of a siliceous nature, similar 
to many of the rocks near the coast, all of which, when 
burnt and ground, give a more or less rich hydraulic 
cement; but the rock itself is peculiarly prone to disinte- 
grate in the air in its natural state ; the tunnel has, there- 
ore, been lined—a piece of work which there was no 
difficulty in executing during the Carlist war, because 
the adversaries in that memorable encounter had quite 
enough to do to maintain their positions above ground, 
without interfering with operations carried on in the 
bowels of the earth. 


Cost of Sestao Tunnel in a Period of One Hundred 

















Days. 
Gallery from east Gallery from west 
entrance. entrance, 
| pa day.| Pro P $ 
per day. por- ropor-| rp 
| . tion per) ae ane ae 
| cub. yd. leub. yd.| ©O8* 
| 8 d. 8. | 8. d. 
Foreman’s wages .... 4 2 0082 |0 410) 0095 |0 4°75 
Miners’ » «| 2 883] 0893 |2 4°83) 1304 |3 6°10 
Labourers’ |; ..| 2 2 | 0999 |2 1°98| 1177 |2 6-60 
Smiths’ as 13 9 0054 |0 2°43) 0°063 [0 2°83 
Horse hire 42 0:069 '0 3°45 0°126 ~: 
Ibs. Ibs. 
Powder ... ... ...| 0 48] 2531 |1 0°20 se 
Dynamite... ... vs} 1 8 o- a 0°833 |1 5°00 
6 5 8 7h 











The permanent way consists of Vignoles rails, 56 lb. per 
pe ge to transverse pine sleepers, supplied from the 
es. The rails are further secured by three wrought 
iron sole-plates to each rail on straight sections, and four 
on curves. These provide additional bearing surface to 
the rails, and tend to prevent their being forced out of 
gauge. The experience obtained in working has proved 
the necessity of such sole-plates, and even the desirability 
of increasing their number on the sharp curves. On 
several curves, before the locomotives acquired a certain 
amount of play in their bearings, the outside rail was 
pushed Pro en especially where simply spiked to the 
sleepers. Steel rails would have been laid on both lines, 
but when they were purchased the import duty on them 
was upwards of £6 ton, whilst that on iron rails was 
only £3 5s.; therefore, for the light line, iron rails were 
urchased, and immediately afterwards the Spanish 
vernment ted the company permission to intro- 
duce steel rails duty free. In laying the road the rails 
were bent hot to the requisite curves, and the inner rails 
of the curves were cut to the proper length. Not only is 
expense thus saved, but the tendency to straighten of a 
rail bent cold is obviated. Any little difference, either in 
cutting the rails or setting out the curve, which may tend 
to cause the joints to overrun one another is easily 
corrected by exchanging an interior rail for an exteri>r 
one, or vice versd, The price paid for laying, including 
packing, &c., was 114d. per yard. 

The sleepers are 7ft. 10in. by 8jin. by 5in. thick, and 
run nine to the 24ft. rail on the straight portions, and ten 
on the curved portions. The majority of the sleepers 
were injected with sulphate of copper. There are three 
stations on the between the termini, two of which— 
Bodovalle and Pucheta—are now receiving stations for 
large quantities of mineral from the Triano district, which 
is either purchased by the company or carried for the 
mine-owners. The Bodovalle station is connected with 
one of the mines by a Hodgson’s wire tramway, which 
delivers to the wagons from 200 to 300 tons a day when 
the mine is in full work. At the Sestao station are the 
company’s offices, the manager and secretary’s houses, 
and a very fine set of workshops, complete, with excellent 
tools. All the points and signals are worked from one 
box with Messrs. Stevens and Son’s interlocking appara- 
tus, which we believe to be the first and only instance of 
interlocking si in Spain. Here the loaded wagons 
are sorted on the arrival of the trains, and left standing 
till the ore is required for shipment. 








TENDERS. 


BELGRAVE SEWERAGE WORKS 


TENDERS for two engines and boilers in connection with sewer- 
age works, Belgrave. Mr, E. F. Stephens, C.E., Leicester, 
engineer, 


4 a4, 

H. Tipping and Co., Portsmouth .. - « 1427 0 0 
W. Turner, Salford .. .. .. «+ os - 1220 0 0 
T. Bridges and Son, Wolverhampton .. +» 1220 0 0 
Emerson and Co., Stockport .. .. .. - 1215 0 0 
Ruston, Proctor, and Co., Lincoln .. ithe fe lf 
Atlas Engine Company, Birmingham .. .. + 1140 0 0 
W. Sharples, Ramsbottom... .. .. .. « -- 1080 0 0 
J. Cameron, Manchester .. - 1000 0 0 
David Howarth, Rochdale. . 990 0 0 
F. W. Jackson, Dalston .. .. «6 «2 oe os « 977 0 0 
G. Scott and Son, London... .. .. «. +. «+ « 956 0 0 
A. Holliday, Birmingham oe be ts oe oe OOO G 
H. Richardson, Fouks .. ‘6 te 86 89215 0 
Tangey Bros, Birmingham .. .. 880 0 0 
Bagshaw and Son, Batley .. .. .. «. «. « 869 0 0 
Coalbrooke, Dale Co., Shropshire .. .. .. «. 850 0 0 
General Engine and Boiler Company, London .. 840 0 0 
Wood, Baldwin, and Co., Brighouse .. .. .. 830 0 0 
Spencer and Gillett, Melksham .. .. .- +» -- 806 0 0 
alker, Eaton, and Co., Sheffield .. .. .. .. «. 800 0 0 
John Wolstenholme, Ratcliffe... .. .. .. «. «+ 775 0 0 
Pontifex and Wood, London .. .. 750 0 0 
M. J. Rice and Co., Birmingham .. .. 74619 6 
G. F. Jessop, Kettering .. .. .. 713 13 0 
Appleby Bros., London es we 680 12 0 
Ghaeee and Co., Leicester.. .. .. .. ° 635 10 0 
Withinshaw and Co., Birmingham.. .. .. .. 590 0 0 
Robert Murray, Sunderland .. .. .. «. 565 0 0 
Warsup and Hill, Nottingham (accepted) .. -4 : ; 


Grimsley and Ce., Leicester 
D Robe 


. ock eee co oo Seleumel 
T. R. Roberts, Conway .. = «e ss «ce «6 oe oe Do. 
Richards, Glaskin, and Co., London .. oe Do. 
Oldamege Boiler Works .. .. «. Do. 








Tue shore end of the new French cable was_ successfully laid 
on Cape Cod on Sunday afternoon last, and signals were exchanged 
through it with the Faraday, 
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RAILWAY MATTERS. 


unedin, New Zealand, tramway is proving a great 
Bef “fe cars and engines combined are ie | No less 
than thirty-eight cars are own: by the company. 

An Austrian consortium has sent engineers to make prelimin: 
surveys for a rolleng through the Iron Gates, connecting it wit 
Widin, instead of allowing a direct Servian line to Sofia. 

Mr. Satt CuEve’s tender—says the Colonies and India—to 
supply 42,500 tons of steel rails and 1400 tons of steel fish plates, 
for £365,022, had been accepted by the Victorian Government. 

is expected that the line of railway between Albury and 
Weage-Weenh, which will complete through communication by 
rail between Melbourne and Sydney, will be open probably in 
time for the inauguration of the Melbourne Exhibition. 

Iv is proposed to make a railway to Helston, Cornwall, the 
line being easy of construction as a branch of the Cornwall line, 
and the cost only about £9500 per mile. It is said that there is 
abundance of rich mineral ground in the Helston district. 

We notice that the directors of the Vale of Clyde Tramways 
are inviting tenders for the haulage b hanical power of their 

yassenger cars at Govan near Glasgow—the line it will be remem- 
eee which is at present worked by the Hughes Tramway 
Locomotive Company, but whose contract lapses in July next. 

TE Cleator and Workington Junction Railway is developing a 
large traffic in minerals consequent on the improvement in trade. 
The deposits of limestone at ons pee are shortly to be worked, 
and when the Workington and Lowther Iron works get into 
blast, which is expected very shortly, the traffic will be further 
increased, 

Tue Novoe Vremya recently published a pie prepared for 
presentation to the Russian Government for the immediate 
construction of the Orenburg and Tashkent railway extension to 
Samarkand and the extreme Russian frontier in the direction of 
India. The length of the line will be 2650 versts, say 1650 miles; 
the cost, 65,679 roubles and 25 copecks per verst ; the total capital, 
174,500,000 roubles paper, does not, however, seem to be forth- 
coming. 

Tue Virginia and Truckee ates. | Company, U.S., is utilisin, 
old railroad iron for fence ts. The bars are cut into eq 
lengths of about 7ft., then three holes are drilled in them about 
lft. apart. They are sunk 2hft. into the ground and Glidden’s 
barbed wire is strung on them and securely fastened at the holes. 
The fence is to all intents and purposes indestructible, and there 
is not the trouble from snow and drifting sand which board 
fences cause, 

Ay extension of the Metropolitan Railway system will be 
opened for traffic on Monday next. It commences at a junction 
with the extension of the St. John’s-wood line at West Hamp- 
stead station and terminates at Willesden. There is an inter- 
mediate station on the Edgware-road for the accommodation of 
Kilburn and Brondesbury. The works, which are of a somewhat 
heavy character, have been constructed by Mr. Firbank, from the 
plans of Mr. Charles Liddell, consulting engineer to the company. 

‘he further extension of the railway from Willesden to Harrow 
is in a forward state. 

Ir appears that there is no longer J probability that the 
advance heading through the St. Gothard will be completed b 
the New Year. The survey and the boring have been executed, 
as now appears, with admirable accuracy, but the stone has 
pee harder in the centre than had been anticipated. At the 





beginning of the present month 659 metres remained to b 
pierced, and assuming that 7 metres can be pierced per day, it 
will require at least ninety days for completing the whole. That 
period will not suffice if, as some geologists apprehend, there is a 
stratum of hard serpentine to be pierced. 

On Saturday morning an accident occurred on the Midland 
Railway between Leicester and Trent, which delayed the traffic 
for a considerable time and did some damage torolling stock. A 
disastrous accident had happened on the previous day and greatly 
injured the permanent way. The points had just been got into 
working order again, when a goods train, from some cause or 
other which has not been ascertained, broke down in the middle 
near the same spot where the accident occurred on Friday. Acci- 
dents of this kind often take place as the result apparently of the 
damage to the permanent way hastily restored after a previous 
accident. 

A SINGULAR accident recently occurred at the round-house yard 
of the New Jersey Central Railroad. The fireman of a new 
locomotive was ape in cleaning the brass work, and was 
stepping into the cab window when his bedy struck the regulator 
lever. * an instant the engine was off under full head of steam. 
The driving-wheels made two revolutions, and then the ponderous 
machine dashed into the open pit of the turntable. The fireman 
shut off steam almost immediately, but the work had already 
been done, and the engine was a wreck at the bottom of the pit, 
and four freight engines and two passenger engines imprisoned 
in the round-house. If this lever had been arranged to pull out 
to turn on steam the accident could not have happened, 


AmonG the most disastrous railway accidents Ragpening in 
America are those known as draw-bridge accidents.  occur- 
rence of an accident of this kind at the Hackensack River on the 
New York and Greenwood Lake Railroad by an engineer running 
his train into an open draw-bridge, on which, it is reported, the 
regular signals were displayed, has led some newspapers to 
demand the extension to New Jersey of the Connecticut law 
requiring every train to come to a full stop before crossing a draw- 
bridge, under all circumstances. In a book just published 
“* Notes on Railway Accidents,” Mr. Adams traces the origin of 
this law to the terrible Norwalk accident in 1853, when 46 persons 
were killed and some 30 injured. Illustrating the subject further 
he instances the still more terrible accident on the Grand Trunk 
in 1864, at the Beloil bridge, in which 86 persons were killed and 
hundreds injured—chiefly immigrants. 


From the summary of accidents and casualties which have 
been reported to the Board of Trade as having occurred upon the 
railways in the United Kingdom, during the nine months ending 
30th September, 1879, it appears that the accidents to trains, 
rolling-stock, permanent way, &c., caused the death of 3 persons 
and injury to 485, viz.:—Passengers, 412 injured; servants of 
companies, 2 killed, 73 injured ; other persons, 1 killed ; total, 3 
killed, 485 injured. During the nine months there were reported 
94 collisions between passenger trains or parts of passenger trains, 
by which 98 passengers and 5 servants were injured ; 55 collisions 
between passenger trains and goods or mineral trains, engines, 
&c., by which 1 servant was killed and 166 passengers and 22 
servants were injured ; 15 collisions between goods trains or parts 
of goods trains, by which 18 servants were injured ; 61 cases of 
passenger trains or parts of passenger trains leaving the rails, b: 
which 39 passengers and 3 servants were injured ; 6 cases of f s 
trains or parts of goods trains, aie, &c. leaving the rails, b 
which 1 servant was injured ; 7 cases of trains or engines travel- 
ling the wrong direction through eee by which 34 passengers 
and 6 servants were injured; 13 cases of trains running into 
stations or sidings at too high a speed by which a man who had 
come to a station on business was killed and 58 passengers and 
2 servants were injured ; 3 cases of the bursting of boilers or 
tubes, &c. of engines, by which 1 servant was killed and 5 were 
injured ; 937 failures of tires, by which 2 servants were injured ; 
346 failures of axles, b which 3 passengers and 2 servants were 
injured ; 13 failures of couplings, by which 7 Fee pm pe were 
injured ; 2 failures of ro a in working inclines, by which 1 
servant was injured ; 1377 broken rails, by which 1 passenger and 
3 servants were injured ; 21 slips in cuttings or embankments, b 
which 3 servants were injured; and 5 other accidents, by wie 
6 passengers were injured. 





NOTES AND MEMORANDA. 


Tue specific heat of water has recently been redetermined by 
Herr Heinrichsen who finds it to be midway between a na 8 
and Jamin’s determinations, viz., 1°013 and 1°122 (for 100 deg.), 
his figures being 1°071. 

In the whole of the Dominion of Can by a return made in 
1871, there were 2295 flour and grist mills, distributed among the 
tlt ae as follows :—951 in Ontario, 810 in Quebec, 233 in New 

runswick, and 301 in Nova Scotia. 





A MosT unusual spectacle was witi d on the 17th inst. 
Numbers of persons were to be seen skating on P.ushmere, the 
pond on Wimbledon-common. The elms were still well covered 
with leaves, which on some trees had scarcely assumed there 
autumnal tints. 

A report of the United States Commissioner of Patents, just 
issued, shows that during the twelve months ended June 30 last, 
19,300 ap lications for ae were received and 2674 caveats 
filed, 12, al patents issued, 1547 trade marks and labels registered, 
and 828 patents granted but withheld for payment of final fees. 
The total receipts of the office were 703,146 dols., being 154, 495dols. 
in excess of its total expenditures. 

A paPER by Herr Schleiermacher, in the Annalen der Physic 
und Chemie, treats of the quantity of liquid condensed on a 
moistened body. The author rejects Wilhelmy’s numerical 
values for the condensation, and considers that, in determinirg 
the specific gravity of a liquid, if one be content with an accuracy 
of 0-002 per cent., the influence of condensation may be neglected ; 
in general the coefficients of condensation would be, at the most, 


. =! an 
of the order of 0°00001 Sick 

In colouring and lacquering brass work browns of all shades are 
obtained by immersion in a solution of nitrate or the perchloride 
of iron, the strength of the solution determining the depth of the 
colour. Violets are produced by dipping in a solution of chloride 
of antimony. Chocolate is obtai y burning on the surface of 
the brass moist red oxide of iron, and polished with a very small 
quantity of blacklead. Olive green results from making the 
surface black by means of a solution of iron and arsenic in 
muriatic acid, polished with a blacklead brush, and coating it, 
when warm, with a lacquer composed of one part lac varnish, four 
of tumeric, and one of gamboge. 

In a series of experiments recently described to the Vienna 
Academy, Professor von Waltenhofen has sought to deduce from 
a direct measurement of the work done in induction of an elec- 
tric current in a closed circuit of given resistance, the mechanical 
equivalent of heat. For induction, a magneto-electric machine 
was used, whose electro-motive force was ascertained to be pro- 
portional to the of revolutions. A dynamometric handle 
was attached, and furnished with an arrangement for receiving 
the work diagrams. The induced currents were measured by 
means of a tangent galvanometer. The results were found to be 
in satisfactory agreement with Joule’s equivalent. 


M. pve Luynes has recently communicated to the French 
Society of Encouragement, in the name of M. de Labastie 
further information onthe progress which the industry in harden 
or tempered glass has recently been making at the glass-works of 
Choisy-le-Roi. Objects made with the liquid material, are, 
when they are still red, thrown directly into the tempering bath, 
and are not again heated to the ane, Be as at first, which 
often caused a change in their form. ttles, drinking-glasses. 
lamp-glasses, and other concave objects containing air are received 
on a curved tube, a sort of syphon, which, at the moment of 
immersion, allows the air to escape, while the liquid enters the 
cavity without difficulty. 


Tue Sandwich Islands have recently been re-surveyed and their 
areas re-calculated. The total area is officially stated as follows, 
in acres :—Hawaii, 2,500,000; Maui, 400,000; Oahu, 350,000; 
Kauai, 350,000; Molokai, 200,000; Lanai, 100,000; Nichan, 
70,000 ; Kahulin, 30,000 acres. e census taken at the end of 
1878 shows a total population of 57,985, being 1088 more than in 
1872. The natives and half-castes decreased from 51,531 in 1872 
to 47,508 in 1878, but the foreigners increased from 5366 to 10,477. 
This last number includes 883 Britons, a considerable increase 
over the number in 1872, The Americans were 1276 in 1878, and 
the Chinese 5916, the latter increasing very fast in number. 
Both exports and imports exceed 3,000,000 dols. in value. The 
number of passengers in transitu arriving at the port of Honolulu 
was 2006 in the year 1878. 


THE great floods and avalanches which have marked this year 
should afford interesting evidences to ——e that ice action is 
not at all necessary to produce all that is in a wholesale 
way called glacial striation. The apprehended destruction of 
Vitznau, the village at the foot of the Rigi, which commenced on 
Friday night last, when a noise like a thunderclap awoke every 
inhabitant, is a casein point. The mountain torrent going to the 
Lake of Lucerne contained rocks, trees, and thick mud. Efforts 
from all quarters prevented the torrent from invading the village, 
but the valley is covered with mud slowly trickling into the lake. 
A chapel has disappeared under 20ft. of mud, and a whole forest 

ad been carried down. It is feared that more rain or a thaw 
would cause an immense fall of the great wall of rocks which 
overhang and would overwhelm the railway station side of the 
village. It does not appear, however, that the Rigi Railway is 
imperilled. 

In a recent memoir on the plasticity of solid substances (Rev. 
Scient. xi. 1879), Signor Marangoni, with reference to Bottomley’s 
experiment of dividing ice with a wire, groups plastic substances 
in two classes. Those of the first class can cut in two with a 
metallic wire like ice, and they can also be considerabl 
deformed. Such are plastic clay, fresh soap, camphor, blac 
pitch. Substances of the second group give two lamelle on the 
two sides of the cutting wire, which then come out of the slit, 
become notched and bend over, resembling leaves ; to this class 
belong vegetable Japanese wax, dry Marseilles soap, tallow and 
stearine, but above all, yellow wax and paraftine. e occurrence 
of these phenomena depends largely on the diameter of the wire 
and on the temperature. For yellow wax, wires of 4 to 1 mm. 
diameter, for paraffine 4 to 0°9 mm. are n . With the 
former, the leaves are formed between -8 deg. and 40 deg., with 
paraffine (melting at 43°5 deg.) only up to 15 deg. To produce 
the lamelle, different weights should be hung to the wire in 
different cases. Nature says the lamelle are very similar to those 
separated from rails when « locomotive with strong brake applied 
goes quickly down a steep incline. 

THE Inter-Ocean has been collecting statistics of railway tunnels 
and finds the more important of such structures to number 957, 
with a total length of 291 miles. They are distributed as follows : 
Great Britain, 140 tunnels and 874 miles; France, 259 tunnels 
and 82°6 miles; Belgium, 20 tunnels and 4°07 miles ; Germany 
and Austria, 270 tunnels and 51} miles; Italy, 76 tunnels and 
19} miles ; Switzerland, 5 tunnels and 4°08 miles ; North America, 
115 tunnels and 33 miles; South America, 72 tunnels and 9 
miles. Of English tunnels the most noted for magnitude and 
difficulty of construction is the Kilsby on the North-Western 
Railway, length 1°33 miles, cost 1,500,000 dols., chiefly from 
nearly a fifth of its length being in quicksand satura’ with 
water. The Nerthe tunnel in France is nearly three miles long, 
and cost 2,090,076 dols, ; the Blaizy tunnel 24 miles. The largest 
tunnels in Germany are between Offenburg and Constance. 
There are 154 miles, 29 tunnels of various = the longest 
5600ft. The longest and most interesting tunnel in Switzerland 
is the Hanenstein, 14 miles long. The one of chief interest 
in Italy is the Mount Cenis, 73 miles in length. The principal 
tunnel in America is the Hoosac tunnel, which is 4°75 miles in 
length. The Mount Cenis tunnel is the longest railway tuunel. 








MISCELLANEA. 

A MONUMENT has been erected in Bologna to Galvani, 

THE electric light has been introduced into the Times 
‘*making-up room.” 

MartHa CHARTERS SOMERVILLE, the only surviving daughter 
of Mary Somerville, has died in Florence in her sixty-sixth year. 

TE Smithfield Club Cattle Show takes place in the Agricul- 
tural Hall, Islington, on the 8th, 9th, 10th, 11th, and 12th of 
December. 

Ir is stated that considerable quantities of sulphurit acid aré 
bela made at the Osaka (Japan) Mint, much of which is exported 
to China. 

A Frencu bicyclist, M. Payet, has accomplished the distance 
between Lyons and Milan in four days. Last May he made a 
bicycling expedition from Lyons to Tesh 

THE manufactures of grape sugar and of glucose are becoming 
important industries in Buffalo, U.S., from 50,000 to 75,000 sacks 
of corn being used in the latter manufacture per month. 

A SPECIAL meeting of the Ayr Harbour Trust took place on 
the 14th, to consider the report of Mr. Strain, C.E., on a pro- 
posed new slip dock for that harbour, in which the estimated cost 
of the necessary new slip is given at £18,500. 

THE naval foundry at Nevers is to be closed on account of the 

ns now used being too heavy for transport over ordinary railway 
Brid . Ruelle will consequently be the sole naval foundry. 
Ruelle has the advantage of canal communication. 


Tue Astronomical Observatory on Mount Etna is almost com- 
pleted, but the snow will prevent the movable iron cupola and 
the telescope from being fixed till next summer. The total cost, 
including a second building, capable of sheltering twenty persons, 
will be about £2500. It is t. above the level of the sea. 

THE heaith of the city of Glasgow seems, like that of most 
cities during the past year, to be improving. During the fort- 
night ending 1st November the death-rate was 16 per 1000 
living. The mean temperature of the fortnight was 46°3 deg. Fah., 
and the rainfall 1°39in. The death-rate in the first week of the 
fortnight was 18, in the second 14. ‘The mean temperature in 
the former week was 49°5 deg. Fah., in the latter 43°2 deg. Fah. 

THE great Council of Berne has requested the Government to 
prepare a scheme for the execution of public works with a view to 
provide employment for the destitute of the canton during the 
coming winter. Of a dozen glass and iron-melting works that a 
few years ago were in active operation in the Bernese Jura, all 
but two are entirely closed, and those two are said to be working 
7: loss, finding it impossible to compete with foreign manufac- 

TS, 

THE medals awarded and recommended by the Council of the 
Royal Society for the = year are :—The Copley Medal to 
Professor Rudolph J. E. Clausius, of Bonn, for his well-known 
researches upon heat; the Davy medal to Mr. P. E. Lecoq de 
Boisbaudran for his discovery of gallium; a Royal medal to Mr. 
William Henry Perkin, F.R.S., for his synthetical and other 
researches in organic chemistry ; and a Royal medal to Professor 
Andrew Crombie Ramsay, F.R.S., for his long continued and 
successful labours in geology and physical geography. ‘These 
medals will be presented at the anniversary meeting of the society, 
on December 1, when Mr. W. Spottiswoode will deliver his first 
annual address as President. 

THE value of inland navigation of France may be gathered 
from the fact that the dues yielded during last year amounted to 
4,273,303£., which was, however, a diminution on the receipts of 
1877 by 128,984f. The amount of merchandise carried by the 
river and canal navigation was 1,787,403,141 kilometric tons in 1878, 
while in 1877 it was 1,804,000,000, A steady increase in the navi- 
gation this fall, notwithstanding, has taken place, especially since 
1871. In 1872 the tonnage was only 1,562,000,000 kilometric 
tons, at which point it remained until 1875, when it reached 
1,700,000,000 tons. The whole system of river and canal naviga- 
tion has increased in six or seven years at the rate of 14 per cent., 
which cannot fail to be augmented as soon as the contemplated 
additions to the canal system are made. 

Ir is not long since some delegates from the Leeds and Brad- 
ford Chambers of Commerce reported on the superior cheapness 
of manufactures in the woollen tradein France. Great complaints, 
however, now come from all the woollen centres in France as to 
the unremunerative character of the trade and the general stag- 
nation. The number of artisans on short time or altogether idle 
at Elbeuf increases every week, while the travellers for the 
various houses can scarcely cover their expenses. The import, 
says the Times, of manufactured woollen goods continues to 
increase, while the export shows an opposite tendency. During 
the first nine months of the present year the exportations of 
woollen cloth amounted to 228,590,000f., while in the correspond- 
ing period of the previous year they were 239,098,000f., the impor- 
tation of the same class of goods being 54,234,000f., against 
53,153,000f. in 1878. On the other hand, woollen yarns have 
taken an opposite direction, the exports in the nine months of 
last year being 25,387,000f., while this year they are 31,989,000f.; 
the imports being 11,185,000f., against 14,320,000f. in 1878. 

THE quantity of silver obtained in 1878 from British mines was 
397,471 oz., and most of the precious metal was found in combi- 
nation with lead. The total value of the silver thus obtained in 
the year in question was estimated at £88,296 19s. 6d. In the 
same year the gold found in British mines weighed 702oz. 
16dwts. 8grs., and was estimated to be of the value of 
£2848 15s, 2d. Nearly the whole of this British gold—namely, a 
fraction over 697 oz.—was procured in Wales, in the Clogan mine 
in Merionethshire. The balance of 50z. and a fraction was 
found near Wicklow, in Ireland, in 864 1b. of ore. Of silver ore 
about 944 tons were found in Cornwall in the Huel, Prince of 
Wales, and Redmoor mines, which yielded silver to the value of 
£5994 11s. 10d. The richest argentiferous lead ores are found in 
the Isle of Man, where the 3920 tons of lead ore procured from 
the nine Manx mines yielded, in 1878, as much as 110,496 0z. of 
pure silver. In Wales, which possessed ninety-seven lead mines 
in eleven counties, the silver won in 1878 weighed 148,376 oz. 
England, with 266 lead mines in ten counties, produced 118,629 oz. 
of pure silver in the same year, while 14,320 oz. were got from 
the lead ores produced in Scotland, and 5650 oz. from those of 
Ireland. The total quantity of British silver produced in the 
year was rather more than 11 tons, and the value was nearly 
£8000 a ton. 


An improved system of tramways was described in a paper 
read before the members of the Manchester Scientific and 
Mechanical Society at their last meeting, by Mr. W. Telford 
Gunson, C.E, The new system consists in laying down a con- 
tinuous length of stone sleepers similar to the kerbs now in use 
for footpaths. In these kerbs longitudinal grooves are cut lin. 
deep, 3}in. wide at the top, and 3gin. wide at the bottom; the 

ttom of the groove is then covered with a jin. layer of rock 
asphalte and on this the rails are laid, the joints between the 
sides of the rail and the sides of the groove being filled in with a 
fusible mineral; cement, thus firmly imbedding them in the 
sleeper, in addition to which they can, if desired, be further 
fastened down in the ordinary way. At the junction of the rails a 
qin. iron plate 8in. long is inse under the joint and lead run 
in, thus making the rails perfectly immovable. Mr. Gunson 
claimed for his system that it avoided all the well-known dis- 
advantages of those at the present in use, that vehicles of all 
descriptions could use it, and that whilst the cost of laying down 
was much the same, the cost of maintenance was considerably 
less than in other systems. The paper met with some criticism, 
and i ion, in which it was urged that no tramway system 


e 
would be perfect unless it was available for all classes of vehicles, 
was adjourned to the next meeting. 
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LEACH’S FIRE-BOX 





























Tue engravings above illustrate a new method of staying 
the crowns of locomotive fire-boxes, which appears to 
ssess several distinctive features and advantages. It con- 
sists in staying the roof of the copper fire-box to an arched 
late or mid-feather spanning the breadth of the outside fire- 
x, the arch being of such a convenient radius that its crown 
just clears the regulator rod above it, its ends being bolted 
securely to angle-irons rivetted along the inside of the outside 
tire-box just a 
This is practically the way the plate has already been secured 


in fire-boxes previously in use stayed with the old-fashioned | 
crown bars, on account of the difficulty of getting the | 


late in, but in the event of its being applied to new fire- 


xes there is no reason why the angle iron should not be | 


dispensed with, and the plate itself flanged and rivetted to 
the outer shell of the fire-box. This crown arch is stayed to the 


crown of the outer shell in a similar manner to that in which | 
the copper roof is stayed to the arch, namely, by stays normal | 


to the plate they are supporting. In our illustration the 
copper box has a flat roof, hence the stays enter it ane 
dicularly to it, but were it an arched roof the stays would of 


ve the top row of stays in the water space. | 


CROWN ARCH—RAJPUTAN 


Scare 1 ToO14. 























A STATE RAILWAY. 
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than the boiler plate, and is thoroughly rivetted, such an | 
objection has no a weight, and has by actual practice 
been confuted. ides the Rajputana State Railway it is 
understood that the East Indian Railway Co. has also fitted one 
engine with Leach’s crown arch at Alld4habad, but with what 
result is not known. We are indebted to Mr. C. E. Cardew, 
M.I.M.E., deputy locomotive and carriage superintendent 
on the Indian State Railways for our sketch and information. 








AN AMERICAN VERTICAL ENGINE. 


WE illustrate herewith a small American yacht engine, 
designed and constructed to meet the reenel « for a cheap, 
durable, and efficient engine, thus described by the American 
Machinist : ‘‘ The parts are well proportioned and the bearing 
surfaces large, thereby increasing the durability. The 


course be radial to the curve thereof, as they are to the crown | 


arch plate. : ; 

The advantages claimed for this mode of staying may be 
thus stated :—(1) It obviates all the difficulties met with 
where long direct stays are used between the inner and outer 
roofs of fire-boxes, that do not all enter the former normally, 
and the consequent incessant leaking which results, and which 
is only very partially overcome by numerous expedients for 


ractically insuring a good joint between stay and plate, | 
Sam the two are not normal, such as bevel washers, and | 


dishing the plate at each stay hole, as practised on the Lon- 
don, Brighton, and North British railways. (2) The crown 
arch iteelf, when full stayed as shown, forms a good brace 
between the sides of the outer shell. (3) The stays all enter- 
ing the copper fire-box normally, and being secured with 
inside and outside washers and nuts, and not screwed into 
it, would not require to be removed in order to renew the 
copper fire-box, the whole of which could be dropped 


down | 


i a : 
ae | z 
‘Ss 
wd i j ~ 


on removing the outer nuts, thus saving much labour. (4) It | 
does away with all the worry caused by crown bars in | 
localities having bad water, which in spite of all attention | 
ard care in washing out, usually get furred up solid under- | 


neath between the bars and the plate, causing the latter to 
corrode and blister round the bolt holes. 
culty has been found in applying this system to fire-boxes 


Hitherto no diffi- | 


previously stayed with crown bars, all the old bolt holes | 
coming in, where such would not have been the case had the | 


older system of direct stays and no crown arch been adopted. 
(5) It has the great advantage over Darby $ crown arch, 
known in America, where the arched plate is rivetted down 
to the copper flat-topped fire-box in the direction of its 
length, with stays between the two as in the old crown bars, 
that it is so thoroughly easy to clean, and offers no facilities 
for accumulation of dirt in corners, as Darby’s does. It also 
acts as a capital baffle plate for the prevention of priming in 
such boilers as have their regulator valve directly over the 
fire-box, which is one of the chief advantages claimed for 
Darby’s arch. ; 5 

The arch we have described and its accompanying mode of 
staying were originally suggested and carried out by Mr. W. 


| 
| 


Leach, a foreman boilermaker in the employ of the Govern- | 


ment of India on its State railways, at present at Agra on the 
Réjputané and Sindhia State railways. On the former 
several engines have been so fitted as they came into the shops 
for heavy boiler repairs, and some of these have already run 
aconsiderable mileage sincealteration with the most satisfactory 
results, and have proved the system to be a most practical 
and effectual cure for leaky roof stays. It will be observed 
that the manhole, Figs. 2 and 3, is bridged by a stout plate 
for receiving a few of the stays occurring just beneath it. 
It has been urged that this plate being in the steam s and 
having no counter pressure on it to that ex by the 
downward thrust of the stays is unduly strained. Consider- 
ing its small area, that it is curved, and as stout or stouter 


incident to slide valves is almost, if not entirely avoided. 
The frames are cast in one piece, and of such a shape that 
| the greatest strength is secured with the least material, 
while they occupy the smallest amount of floor space. Each 
engine can be provided with a heater and pump when 
required, which are of such a simple construction that they 
can be applied or removed with very little expense. The 
Waters governor is’used on the engines for [general work, 
unless otherwise desired. The different parts are made 





engines have balanced piston valves, by which the friction | 


potent interchangeable, therefore can be duplicated at any 
time. These engines seem to have met with a very favourable 
reception, both for steamboat and general use. Sizes are 
now manufactured from 10-horse power, Sin. cylinder, weight 
1800 lb., up to 30-horse power, 10in. x 12in, cylinder, weight 
3500lb. The firm of Heald, Sisco, and Co., of Baldwinsville, 
N.Y., are now manufacturing and introducing these engines.” 








EIGHT-COUPLED LOCOMOTIVE. 
| _ We publish this week the first of two sheets illustrating an 
eight-wheeled locomotive, exhibited last year at Paris by the 
Paris, Lyons, and Mediterranean Railway Company. The 
annexed table gives the principal dimensions of the engine. 
The French figures have been reduced to English measures as 
nearly as is possible without the use of very small fractions; 
on the drawing will be found many of the French measures:— 
iain Boiler, 

2! i a 
SD 64 ee sn opie. less ab G8 
Height of fire-box crown above {infront .. 

eee +» «+ dat back ., 
Number oftubes.. .. .. .. ° 
Length of tubes between plates .. .. .. 
Diameter of tubes inside .. | frontend .. 
Heating surface of tubes .. .. .. .. . 

Ditto ditto fire-box.. 
Total heating surface.. .. 
Mean diameter of boiler .. 
Thickness of plates ° 
Length femeke-box .. eared 
Diameter of chimney inside a 
Engine. 


- 


- O6lin, 

+» 128Ib. 

-. 8ft. 10}in. 
+ Ift. 9}in. 


square inch.¥ 


Diameter of cylinders. . 
Length of stroke .. .. 
Length of wheel base... .. oe « 
ee eee 
leading wheels .. 

second wheels .. 
third wheels .. 
trailing wheels. . 


. 2l}in, 
20in. 

13ft. 3}in. 

4ft. 2in. 


Weight loaded 


Total weight, full.. 
Ditto ditto empty See 
Tractive power taking adhesion at 4 .. 


Gross Load in Tons, Exclusive of Engine and Tender. 


+» 4875 tons, 
- 8°5 tons. 


Incline. 


| Speed in miles per hour: | 





Tons. Tons. Tons. Tons. Tons. 
| 9 .. 23830 | 865 | 508 348 256 
Goods trains... .. 
726 


592 


+. 1845 


16... 1425 | 
| Passenger trains. . | | 
| 19 ..) 1175 | 510 


12 


209 | 151 





There are ninety-four engines of this type at work. 








NavAL ENGINEER APPOINTMENT. — The Admiralty have ap- 
pointed Mr, George J. Weeks, chief engineer, to the Pelican, 


| % Krne’s CoLttece Encrveertne Socrety.—On the 14th inst. a 
| paper ‘‘On Land Drainage” was read before the above Society 
} ~ Mr. 8S. G. Heynes. Having explained first the object and 
| effects of land drainage, Mr. Heynes then reviewed the early 
| systems of drainage, including those of Blythe, Elkington, and 
Smith, He then explained and di the modern system, 
and gave some very useful practical-direttions for land drainage 
in different soils, enumerating some of the difficulties that would 
bably be met with. The paper, which was illustrated by 
jiagrams, concluded with some remarks upon steam drainage and 
the cost of drainage. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves 4 ina opinions of our 
correspondents. 





THE THEORY OF THE COMPOUND ENGINE. 


Srr,—I have read with interest the discussion in your valuable 
paper upon formule for calculating the power of compound 
engines. But it seems to me, Sir, that these formule only serve 
to make confusion worse confounded, and to lead those who pin 
their faith upon them away from the consideration of the facts 
on which alone the power of all steam ergines depends. 

The first and main factor in such calculations is the power 
developed during the admission and expansion of 1 1b. weight of 
steam at an initial temperature and pressure T and P, to a final 
temperature and pressure ¢ and p. The power so developed is 
very nearly expressed by the following well-known methods :— 


final volume of 11b. weight of steam (1) 
initial volume of 11b. weight of steam * 
hyp. log. of ratio of expansion +1 

ratio of expansion 
Theoretical IH.P. of L Ib.weight=*#* inal vol. xmean Pres. (3) 


Ratio of expansion = 


Mean pressure= x init. pres. (2) 


From the theoretical IL.H.P. so obtained there has to be 
deducted a percentage equivalent to the following three principal 
causes of loss :—({1) Loss in initial pressure due to friction in 
ports, and motion of steam when admitted into the H.P. 
cylinder. (2) Loss due to the gap between the high and low 
cylinders. (3) Loss due to back pressure in condenser. The 
deduction to le to cover loss I have computed to be 
nearly 21 per cent. in the best constructed marine engines. 
Therefore, the actual work derived from 11b. weight of steam 
admitted at a given initial pressure P, and given final pressure p, 
is 79 per cent. of the theoretical work, and ‘79 is a coefficient, 
which expresses the efficiency of the engines. The following 
shows how the power so gained is to be applied, so as to find the 
dimensions of engines for a given indi horse-power :— 
Capacity of H.P.C. at point of cut-off = volume of 1lb. weight 

Prapaeet L.H.P. 





x— Rt ee + _.__T a 
LH.P. actual of 11b. steam x twice revolutions per minute 
Vol. of L.P.C. =vol. of H.P.C. at point of cut-off x ratio of exp. (5) 
Vol. of H.P.C.= Veleee ft 1. (6) 
proposed ratio between cylinders : 
And by dividing these last results by the stroke, the respective 
areas and diameters may be easily found. 
The following is an example worked out :—Data : 
Steam by gauge, 75 lb. pressure per square inch. 
Absolute initial pressure, 90 lb. per square inch. 
Absolute final pressure, 8 lb. per square inch. 
Volume of 1 1b. weight at 90 1b. absolute pressure per square inch 
=8239°7 cubic inches. 
Volume of 11b. weight at 8 lb. absolute pressure per square inch 
=80537°1 cubic inches. 
Piston speed per minute, 660; L.H.P., 5400; revolutions, 65 per 
minute; stroke, 5ft. 








Ratio of expansion= ao T78 . - (1) 
iiiaeoe 

Mean pressure = ~ a x 90=30°16 - (2) 
eee 


Theoretical I.H.P. of 1 lb. weight=™ * 80587"1 x 30°16 _ ¢ 1398 (3) 


Actual I.H.P. of 1lb. weight = 6°1338x -79=4°845. . . (4) 
: ‘ te a 
Weight of steam used per stroke= x6 XD 8°5788 Ib, 
Volume of H.P.C. at point of cut-off 
=8239°7 x 8°5788=7068677 cubicinches ... . . (4) 

Volume of L. P.C. =70586°7 x 9°778=691174'5 cubicinches . . (5) 
691174°5 . 

Dismeterofdo.=4/ ox Tr \ - (6) 
If two cylinders=85jin. each 

Proposed ratio between the cylinders, 4 to 1. 

Diameter of H.P. cylinder =12! =60-5in. pe ek me + (7) 


y4 

To further illustrate this method of calculating the diameters 

of the cylinders of compound engines, I enclose an abridgment 

of my tables of the values of 1lb. weight of steam at different 

initial pressures, expanded to the same terminal pressure, which 

shows the gain to be derived from the use of still higher pressures 
in the compound engine. 














= S 
2. ° : ° 3 6 = 36 : 
a 2 + = £ s3% 4 3 2S -3 og 
3 |3@|\|e 3 3 €.1- ; | S38 | S383 
$= | Se5 | 5 S 28-78 +e8 | 823 | -225 
ae | S2e See WEAES 5a $89 |~22e 
“a a: S24 OMDSs| woe AGE | SHES 
—s £4 “3S 3°95, 232 3 & 5s 
SF | BFS |] 2S SeSF8) TES | geo aS F 
= s = Ss lof .* & # San wes 
Ss |Ssil5 3 S28) 2 ° | BEE | Shox 
4h |e Sie ° gs - * |"s & 
° z 
60 12083 | 6°99 6°6653 | 28961194 24°86 5°02 
90 | 8239°7 | 4-735 9°778 | 32767 30°16 6°1338 
120 | 6276°55 | 3-632 12°83 | 8-548 83°184 | 6°745 
160 | 4811°1 | 2-78 16°74 | 3°8172 36°48 7°419 
200 | 3898°65 | 2°256 20°657 | 40243 38°96 7°9235 
350 | 2207°89| 1°3298 35°05 | 45526 45°46 9° 2455 
500 | 1633°44 | 0°945275 49°305 | 48935 49°6 10°0874 
1000 858°25 | 074955 = 93°S38T 553547 | 59°00 | 12-000 





i R. B. Surru, Engineer. 
101, St. Vincent-street, Glasgow, November 5th. 





Sir,—As Mr. John Henry has, in his letter of last week, 
approached this subject in a calmer spirit, I will, with pleasure, 
put myself to a little trouble to clear up what seems to him a 
mystery, but which is nothing more nor less than a phantom. 
I must, however, first ask him to draw his pen through all his 
own calculations, as he has started from entirely wrong premises, 
and consequently has arrived at very absurd conclusions. I will, as 
he does, take the last example from the table published along 
with my letter in THE Encrveer for October 24th, and which is 
as follows :— 

Boiler Pressures, 
80 Ib. 125 Ib. 
1L.ELP. H.P.Cyl H. P. Cyl. 
1000 .. Ris” “genta 


As I have therein explained, the area of the condensing cylinder 
in square inches is ascertained by the simple rule based on a 
— speed of 420ft. per minute, “‘ Multiply the indicated 

orse-power by the constant number 4,” and you at once have 
the area required. The next step is, of course, to find what ratio 
the high-pressure cylinder should have to the low-pressure one 
just ascertained. is I also arrive at by a simple process—the 
result, however, of experience ani practice, and which I also give 
in the same letter; it is as follows:—‘‘Divide the boiler pressure 
by the constant number 5, and the square root of the quotient 
gives the ratio of the capacities of the two cylinders.” Had I 
added—* The value of this ratio is also the measure of the 


45 Ib. 
L.P.Cyl H. P. Cyl 
ps SER: SE oe on 








number of expansions to be carried out in the high-pressure 
cylinder,” I might have saved myself a deal of trouble, and 
possibly your readers also; but I made no reference to the 
number of expansions that would require to be carried out in the 
high-pressure cylinder, as I knew too well that it becomesa variable 

uantity in the hands of different engineers, depending upon the 
thought expended in designing a compound engine : the differences 
arising from throttling and wire-drawing the steam, instead of using 
an efficient automatic cut-off arrangement; the difference between 
leaky pistons and efficient pistons; a bad vacuum and a g 
vacuum ; unjacketted cylinders and jacketted cylinders, and the 
many other adjuncts, which although apparently trifling in them- 
selves, make up all the difference between a g and satisfactory 
compound engine and a bad one; for which reasons, [ made my 
rules sufficient in themselves to help ‘‘ A Student ” out of his difti- 
culties, and protected myself by adding the words “without 
further explanation,” before plunging in media res. 

But I will investigate the line referred to from my table, for 
the benefit of Mr. Henry and others who may be interested, 
beginning with the fact that 400 * 40 + P — 10001.H.P., the 

J 
value of the average pressure p, may easily be ascertained to be 
=19°64, and as we have now entered upon the domain of theoretical 
investigation, we must tread cautiously, and add 15 lb. to each of 
the above boiler pressures, so as to get the absolute pressure above 
a perfect vacuum ; and making no allowance for loss of any kind, 
we will find this to be true. 


(45 +15)! . = 19°64 
(80 +15) 1. = 19°64 
(125 + 11+ Ht = 19°64 
And referring R to a single cylinder engine, which would be 
identical in diameter to the low-pressure cylinder of a compound 
engine, having the same total number of expansions carried out in 
each system, we would get the following values :— 
(45 +15)1 tee =19'81 





(80+ 15) 1+ 294 — 1972 
(125 + 15) 14s =19°54 


That is to say, to get the nearest approximate value of R—with- 
out fractions—we would require ten expansions for a boiler 
pressure of 45 1b., nineteen expansions for a boiler pressure of 
380 lb., and thirty-two expansions for a boiler pressure of 125 lb., 
and as by my rule the ratio of the two cylinders would be three, 
four, and five respectively for the different boiler pressures, 
by dividing the total number of expansious by the ratio we 


get . = 3°33 expansions in high-pressure cylinder with 45 lb.; 
” = 4°75 expansions in high-pressure cylinder with 80 lb.; and 
32 


= = 6°4 expansions in high-pressure cylinder with 125 lb, These 
several expansions would not, however, give us the desired indi- 
cated horses-power in practice, and it is as to that I offered to 
give my advice, which brings me back to my original starting 
point—that of designing a compound engine for a piston speed of 
420ft. per minute, 


LH.P, x4=A 

- | Sas 

V5 
3 


= number of expansions in H.P. cylinder, 


=a 


Ol bhg 


where 

A = area of condensing piston in square inches. 

a = area of high-pressure piston in square inches. 

P = gauge pressure in boilers. 
And if Son my suggestions are carried out in practice, the 
engineer will have furnished a compound engine that will not fail 
to have added to his credit, provided always, of course, that all 
the other points are equally well thought out. With the above data 
I get the most unexceptionable results ; and when I—as I now do 
in all cases—use the simple cut-off valve gear and pistons referred 
to in another part of your paper, I invariably get within 4 lb. of 
the boiler pressure in the high-pressure cylinder, and the develop- 
ment of 1-horse power by the evaporation of 16 lb. of water into 
steam at any ordinary pressure, and as without doubt it is a 
national sin as well as a national disgrace that millions of tons 
of fuel should be absolutely wasted beyond all hope of recove: 
every year, it is the duty of every engineer to turn out such wor! 
as will secure the most efficient results, and this they will be able 
to do if they give the subject the attention it deserves. 

JouN TURNBULL, JUN. 
184, Buchanan-street, Glasgow, November 17th. 


Srr,—I have read with great interest the several letters of 
correspondents on the ‘‘ Theory of the- Compound Engine,” and 
for my own part and many others let me say how thankful I am 
to “* A Student ” for first commencing the discussion, and to you, 
Sir, for your able article on the compound engine. I for one can- 
notsee why suchas ‘‘ An Engineer,” ‘*G. L.” and others should pour 
out their wrath and indignation against him ; how many more 
could re-echo ‘‘Student’s” cry had we! courage todo so? I my- 
self have just finished my apprenticeship, and whilst serving in 
the north I read many books, but I never thoroughly understood 
the theory of the compound engine till now, thanks to your 
article and Mr. Turnbull’s letter. It does not fall tothe lot of 
every man to be born with asilver spoon in his month, to be trained 
at college, and there taught the principles of higher mathematics ; 
and I would point such critics to some of our most eminent 
engineers of the present century. Take Watt, Stephenson, 
Napier, Penn, and numerous others, all lowly born men, but 
whose fame is known throughout the world. Where were higher 
mathematics in their day ?—and yet they managed to work the 
steam engine up to what we see it to-day, highly improved in con- 
struction no doubt, but in principle the same. I say it is a folly for 
men to say that before one can design a compound engine he 
must possess such a knowledge. In the majority of the drawing 
offices of our large engineering firms there are books of rules and 
proportions for the various parts of an engine worked out, not the 
result of one man’s work, but facts derived by experience and the 
combined efforts of many. In this particular case the firm to which 
“A Student” belongs were apparently not in the habit of making 
compound engines. There was no such information, and when 
‘*A Student’s” letter appeared in your columns I think it 
would have been more manly had his critics followed the 
example of yourself and a few others, and imparted the results of 
their experience in trying to help ‘‘A Student,” rather than 
hold him up to ridicule before your readers, 

I hope, Sir, it will not be intruding too much, by asking you to 
find space for these few remarks in your valuable paper, not as a 
defence for ‘‘ A Student,” but as a testimony to the usefulness of 
such discussions when carried out in a proper manner, and when 
fair arguments are brought to bear on the subject, and not such 
nonsensical expressions as those of ‘‘ An Engineer,” *G. L.,” &c. 

Milford, November 17th. T. 








ENGLISH AND FOREIGN ENGINEERS. 
Sm,—In your able article on ‘‘ English and Foreign Engineers” 
—October 31st, page 332—a little inaccuracy occurs, which, I 





se 
cannot doubt, you will readily permit me to correct. I can do so 
from direct personal knowledge. It is said no one survives of 
those who with Fairbairn and Robert Stephenson “grappled 
with the vital question of long-span railway bridges.” ‘The 
solution, however, of any such great general problem never pre- 
sented itself to either of these men. i Stephenson, when called 
upon to acquaint the committee how he proposed to fulfil the 
conditions imposed by the House, for any —— to pass the 
Menai Strait, viz., a level soffit of more than 100ft. above high. 
water, illustrated his answer by laying a roll of drawings across his 
knees to show the great stiffness of even the fragile’ paper tube, 
and then and there committed himself in principle to a tubular 
girder, with a double line of way running through it upon a 
lowly-situated chord line platform, Stephenson’s first idea was 
manifestly a cylindrical tube large enough in diameter to receive 
a double line of way, but to the precise section of tube he had 
fortunately, not clearly ie himself. Fairbairn was called 
in before committee to support the practicability of the notion 
Stephenson had enunciated, and it so happened that I spent the 
evening of the same day with Fairbairn, then stopping at 
Osborn’s Hotel, in the Adelphi. Our talk naturally ran almost 
wholly upon the tubular bridge schemes, and while my own first 
notions tended towards some curvilinear transverse section of 
tube, I found Fairbairn already had formed, and was stead- 
fastly rooted to the idea that it should be rectangular in 
section, as giving the largest sectional area placed at the 
greatest distance, both vertically and horizontaily, from the imagi- 
nary neutral lines respectively. What was proposed to Fairbairn, 
and ably carried out by him for Stephenson, was simply the best 
methods in detail for working out this hollow tubular bridge prin- 
ciple, to which Stephenson had previously, and as almost every 
engineer outside the Stephenson clique can now see, most unfor- 
tunately committeed his engineering infallibility. In proof that 
it was unfortunate, the fact alone need be cited that after about 
forty years no engineering imitators of the Britannia and Conway 
tubular bridges have avywhere been found, while their enormous 
cost permanently crippled the paying returns of the Chester and 
Holyhead Railway. These bridges, therefore, did not solve the 
problem of “ long-span” railway bridges. It had been already 
very completely solved by German engineers, whe did not 
adopt anything from the ‘‘Town” or other American forms 
of timber and iron bridges, strutted and tied diagonally, but 
were really the inventors of the wrought iron lattice bridge, 
the design of which has now spread, often ona colossal scale, over 
every part of the world. So far as I know, the earliest of these 
bridges carries the railway over the Elbe at Magdeburg, and was 
constructed about 1848 or 49; but the great lattice bridge over 
the Vistala at Dirschau, which connects the Prussian and Russian 
railway systems, had, I have been informed, and, I believe, cor- 
rectly, been designed about the same time—at least, prior to 
1850, ‘That magnificent bridge, consisting of six spans, 
each within about 30ft. of that of the Britannia Bridge, 
and carrying a double line, is said to have cost less money 
than the two spans, each of two tubes, of the Britannia Bridge ; 
and thus the strength of your just strictures upon the mental 
inertness of British engineers is greatly augmented. Were this 
communication not already perhaps too long for your correspond- 
ence column, I could = | nethide also from personal know- 
ledge as to the motives actuating British ironmasters which have 
long caused them if possible to reject every order for very light 
stiff sections, such as those required for permanent iron way, and 
which have ended in transferring to Belgium almost all orders 
for light and stiff sections of rolled iron. At the same time I 
entertain great doubt that the German systems of rigid and 
unyielding iron permanent way is deserving of our imitation. 

sondon, November 12th, Rh. M 





SCREW PROPULSION. 

Srr,—I am greatly obliged by the explanation you have been 
kind enough to give me in your editorial annotation. It is un- 
doubted! stated, in the report on Mr. Parsons’ paper, that ‘‘ the 
rotary ve: om csp ae in the water by the propeller is converted 
by the guide blades into a backward linear motion parallel to the 
keel.” On the other hand, however, the stern-sent current is 
prominently mentioned in connection with the model. Does the 
water acquire such a rotary motion? My own experiments, made 
on a screw of double the size of that of the model, placed in a 
box not much wider and deeper than the diameter of the screw, 
have failed to disclose any rotary motion of the water. I also 
found that a plain disc suspended at the back or astern of the 
screw, closed up with the latter, when it was set in motion as it 
would be for purposes of propulsion. In other words, the current, 
such as it was, moved ahead instead of astern, forward instead of 
backward. In all probability if the skilfully-constructed guide 
blades were removed, and equivalent portions of a plain disc 
substituted for them—which, in so far as the model is concerned, 
could be done at the cost of a few shillings—the closing up with 
the screw would take place all the same. 

I consider this a most important question, and one that cannot 
be decided by taking anything for granted, otherwise I should 
not have taken the liberty of writing to you upon it a second 
time. Cc 
November 17th. 

Sir,—Allow me to thank your correspondent ‘ W. A. C.” for 
calling my attention to an error which, through a slip of the pen, 
crept into my last letter, in the sentence, ‘‘ The screw in the 
diagram woul pass water at the rate of 3ft. per revolution, 
passing through water at the same time at the rate of something 
over 20ft. per revolution.” ‘This should read, ‘‘' The screw in the 
diagram would pass water at the rate of 3ft. per revolution, 
passing through something over 20ft. of water to make its boss 
advance 17ft. over the ground.” Your correspondent ‘‘ W. A. C.” 
then says, ‘“‘In other words, the propeller boss has advanced 
14ft. from any given point, and 3ft. of water ae gees it going 
astern.” Such a rendering of what takes place under the circum- 
stances now being discussed is, to my mind, not correct. ‘The 
fact is that the screw imparts a total velocity to the whole column 
of water through which it passes of 3ft. per revolution, and 
advances 17ft. through the water while the boss is advancing but 
14ft. over the ground. 

At sixty revolutions per minute, the velocity of the current set 
in motion by the screw would be 3ft. per second, and the diagram 
you kindly published with my last letter was intended to show 
that this current must exist in advance of as well as astern of 
the screw. To make this point more clearly understood I will 
assume that the vessel is prevented from advancing while the 
screw is made to perform work to the full extent of the engine 

ower, the screw in this case being so proportioned as to render 
Laceal slip impossible. ‘The screw would, under such conditions, 
act as aturbine. A column of water would be drawn in towards 
the screw, made to pass between its blades, and these would 
then discharge the particles forming the whole column, 
equal in diameter and area to the diameter and disc 
area of the screw, with some velocity astern. The velocity 
of the whole column both in front and in rear of the screw 
would be equal to the pitch of the screw multiplied by 
the number of revolutions at which the engines were able 
to work. Assuming these to average 40 revolutions per minute, 
then the velocity of the whole column for a distance x, both 
ahead and astern of the screw, will be 17ft. x 40 = 680ft. per 
minute, or 11°33ft. per second. No longitudinal slip will obtain. 
The screw will merely enck in and discharge water in defiance of 
the force of gravity, which would keep the water at rest, and 
also in opposition to the accumulated pressure into which the 
water is being discharged, while having also to overcome the 
friction set up between the column of water set in motion and 
the surrounding icles remaining at rest, all of which, besides 
other elements of resistance, have to be overcome by, and con- 
stitute the labour of, the engines, when the vessel is prevented 
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m advancing; and this labour produces a current or sets in 
— a roe of water prariet ve an equal distance on each 
side of the screw theoretically, but more pares gr and there- 
force somewhat shorter in advance of than behind the propeller. 
The current, however, is brought into existence. It under 
the ship’s bottom, and friction must therefore exist een that 
bottom and the moving of water on which the whole 
vessel floats while thus prevented from adv: ¥ 

If we now let the vessel go free, she would at once, theoreti- 
cally, gather way, and advance over the ground and through the 
water at one and the same velocity. ‘To every revolution of a 
screw of 17ft. pitch the vessel sh advance 17ft. both over the 
ground and through the water ; but this she does not do if a slip 
of 3ft. per revolution obtains. She then only advances, with a 
screw of 17ft. pian, over the ground, while the boss of the 
screw has passed through 17ft. of water. Hence, 3ft. of water 
have been sucked in towards and made to pass around the boss 
by the blades of the screw; and since these have driven these 
ait. of water out on the other or after side, a velocity of 3ft. per 
revolution, or per second at 60 revolutions per minute, has been 
imparted to the whole column through which the screw is rotating ; 
and this velocity will extend, not only to the water ety dis- 
charged, but also to the water being sucked or drawn tow the 
screw from under the ship’s bottom. Consequently, for some 
considerable distance in advance of the propeller the bottom of 
the vessel will be travelling at a velocity of 14ft. over the ground. 
but at the accelerated velocity of 17ft. through the water, an: 
this accelerated velocity of the water, increasing the friction over 
a portion of the wetted surface, must add to the labour to be per- 
formed by the engines, throwing upon them the necessity of 
making extra revolutions, to maintain the speed of the vessel over 
the ground. Now, did no slip exist, that s; could be main- 
tained at a lesser number of revolutions. Accordingly, I main- 
tain that the effect of slip is to produce “the same result as 
obtains when steaming t running water ; it must retard the 
speed of the vessel,” and at the same time increase the working 
expenses, owing to its various retardations, all ending in waste. 

+ may be remarked here that whereas the labour performed 
by the engines when the vessel was prevented from advancing 
was to impart a velocity of 11°33ft. per second to a column of water 
z feet long, from the moment the vessel is allowed to go free the 
same power performs work to the extent of moving the vessel at 
a velocity of 14ft. over the ground while imparting a velocity of 
3ft. per second to the same column of water x feet long. is 
arises solely from the screw being of too small diameter in 
comparison to the weight it is set to move Frond the water. 
That weight now prevents the screw from advancing as rapidly 
over the ground as its pitch would make it do at sixty revolutions 
per minute, and the natural consequence is that the velocity of 
the whole column z set in motion when the vessel was prevented 
from advancing is merely reduced from 11°33ft. to 3ft. per second. 
The current still exists, and the screw is therefore working in 
running water, drawn from under the vessel to be discharged 
astern. Consequently the less the velocity of this column, or 
“the greater the column of water set in motion at the east 
velocity,” as you, Sir, have so often the more efficient 
is the screw propeller. Rost. H, Armrt, Lieut. R.N. 

13, Clifford’s-inn, London, November, 1879. 

{Our correspondent ‘occupies a deal of space in saying 
very little. he would explain briefly how he proposes to get 
thrust without moving water astern, that is to say, without slip, 
his readers would perhaps be in a a on to perceive 
value possessed by such a comm ion as the > 
Lieutenant Armit can haidly fancy that the current of water 
drawn in to supply the screw ex! the bow to the stern 
of a ship; but he gives no indication whatever of the ible 
length of such a current, and yet on this point any force his letter 
possesses really hange,—Ep. i] 











MARINE ENGINE GOVERNORS. 


Sir,—In your paper of 31st October I notice that Mr. Silver 
takes exception to the remarks I ventured to make upon his 
previous letter. Mr. Silver’s arguments, as far as I can make 
out, are certainly not based upon any known mechanical laws. 
Does he wish seriously to maintain it requires as much 
power to work the slide valve of the velometer as it does to move 
the throttle valve of the main engines? Now assuming the 
movement of the governor piston to be simultaneous with the 
pore of the small slide valve, I fail to see how the Silver type 
of governor octeg directly upon the throttle valve ean be as 
sensitive as the Westinghouse governor or the velometer. One 
object in having a steam cylinder to act directly upon the 
throttle valve was to reduce the movement veqebed in the 
governor spindle to effect the closing of the throttle valve, and 
thus gain in sensitiveness. Now in the Silver governor a move- 
ment of from 4in. to 8in. is required to close the throttle valve, 
whereas in the later types—the Westinghouse for example—a 
movement of y4in. will effect the closing of the main valve. The 
latter governor running at a speed of revolutions—or about 
ten times the average speed of engines—must feel the variation in 
8 of engines more quickly than a governor running at from 60 
to 150 revolutions, and while the former has only to move through 
a distance of jin. to effect the closing of the valve, the latter 
has to move through at least twenty to thirty times the same 
distance, and that against a very considerable resistance. Mr. 
Silver’s description of the working of the velometer is so mani- 
festly absurd as to be unworthy of comment. ht I t 
without offence that it would be more satisfactory if Mr. Silver 
instead of quoting what he has been told would see and 
judge for himself prior to bom | public assertions which are 
quite as absurd as they are misleading. I am glid to have been 
of some little use to Mr. Silver in drawing his attention by my 
discovery, to one of the defects of the Dunlo governor ; no doubt 
marine engine builders will treat Mr. Silver’s insinuation as 
“ates I was with an ins f , 

. few days ago I was an inspector of machinery of her 
Majesty Navy, and in the course of a conversation pont marine 
governors, he informed me that although many ships in the Navy 
were fitted with the Silver governor they are seldom used, as the 
men in charge look upon them as useless. Mr. Silver with charac- 
teristic generosity accuses me of interested motives in writing to 
your paper; Idonot think it worth while to reply to this charge. 

London, November 14th, A Marine ENGInEer, 


ENGINEERS IN INDIA. 


Sir,—In your last week’s journal you criticise, with much 
severity, but it may be with justice, the action of the Government 
of India with reference to the engineering service in that country. 
There can be but little doubt that the wholesale reductions which 
are now being eff will reduce most grievously the efficiency 
of the engineering staff, ger from the fact that the men of the 
greatest experience are being, in fact, compelled to retire, but 
chiefly from the bad effect which this want of good faith on 
behalf of the Government will have upon all those who remain 
in, or who may after this join, the service. The Government of 
India would probably not deny that, when it appointed to its 
service many of the men whom it is now compelling to retire, an 
implied guarantee was given to them that their services would 
not be dispensed with so yr J as they ved efficient. Your 
remarks as to the injustice of breaking this implied guarantee are 
most forcible. Many men will be ruined for life when they 
thought themselves sure of a competency. 

But while these truths are allowed, if must not be forgotten 
that there is another and a very different light in which the 
matter may be regarded. The Government of India have not 
rushed a, to the action they are now taking. It will be 
admitted by all Indian engineers that for the last years the 
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Department of Public Works has been in a very disgraceful state 
owing to the large number of engineers for whom there has been 
itively no work at all. Men have been drawing full pay for 
oing absolutely nothing. The consequence has been that the 
idle and therefore disaffected ones have been a constant thorn in 
the side of Government and of their brother engineers. Nearly 
all promotion has been stopped, so that the implied promises of a 
certain rate of premton which were given to the “Stanley” 
and ‘‘ Cooper’s ” men have not been carried and cannot be 
carried out, as has been most clearly and ably proved by Col. 
George Chesney in the Nineteenth Century of June last, un- 
less some extraordinary measures are adopted for relieving 
the Department of the large number of superfluous men who 
have, up to the present, entirely prevented the younger men 
from having any chance of rising in their profession to posts of 
any importance or high enrolment. During the time of Lord 
Mayo, when there was a very large increase made in the engi- 
neering staff, in consequence of the great impetus given by that 
excellent statesman to public works, many engineers of advanced 
age were admitted to the service to carry on the works which 
were then started; these men are now, in ment cases, called upon 
to retire, the works they were more particularly engaged to carry 
on are finished, the necessity for their services has passed away. 
In Lord Mayo’s time also, when the Government were often at 
their wits’ end for engineers, men frequently obtained Aa reg 
ments who for many reasons are now generally admitted to be 
incapable or obstructive, and it would probably be admitted by 
nine out of ten of the chief engineers of the various provinces 
that ——— the younger men holding inferior rank there are 
many of higher ability, greater energy, and not of much less experi- 
ence than those far above them who crept into the service when 
necessity pressed the Government to appoint them, 

The terms of retirement which the Government now offer, and 
which they are practically making compulsory in many cases, 
while they are, I think, often unjust and even a direct breach of 
faith, are not on the whole illiberal. ny of those who joined 
the service late may now get a pension of £120 to £200 a year, 
whereas had they remained on they would never have been 
entitled to any pension at all. I know men, who before the 

resent rules were promulgated expressed themselves willing to 
eave India if they could get less than is now offered. any 
Pa are, I believe, glad to take this opportunity of leaving 

ndia, 

If it is unjust for the Government to discharge men who have 
been appointed on an understanding of permanent employment, 
is it less unjust to retain others on pay quite insufficient to their 
wants, in direct contradiction of the implied terms on which 
those men were appointed? If it is unwise to send away men of 
experience and proved worth, who have served, say, twenty or 
twenty-five years in the Indian climate, is it less unwise to disgust 
and impoverish the lives of younger men, of probably not less 
ability and certainly of more energy, who entered the service 
with hopes now fast melting away? . 

In any case, is it not a greater evil to retain a number of men 
doing little or no work, or wasting their time in almost useless 
surveys, than to give them as fair a compensation as can on the 
whole be offered, and to let them start elsewhere ? 

It may be said that this overgrown estublishment should never 
have been permanently appointed. Quite true, it should not. 
But the question is, what is to be done now? Again, it may be 
said, there is plenty of engineering work still to be done in India; 
why not goon with that, now that a large and efficient staff is 
organised? ‘True, that would be an immense relief to the present 
state of affairs, but it would not cure many of the evils I have 
mentioned, and we are assured, on evidence that it would be 
unwise to ignore, the financial difficulties are true ones. 
there not financial difficulties in other countries than India to 
prevent the execution of engineering works ? 

The real truth is, that it was unwise in the Government ever to 
allow such an enormous staff to be permanently appointed, and 
a difficulty has o.~ up that only a sharp pruning knife can kill. 
That knife can hardly be used without wounding. 

It is with much regret I read your remarks—remarks which I 
think most unjust and e rated—concerning the Royal 
Engineers in the Public Works Department. True they are not 
all practical engineers, but most of the Royal Engineers are men 
of ability, whose] long experience in Indian engineering 
works has made them fully as competent, if not more competent 
than many civil engineers, to do the work they are called upon to 
perform. As a class, they are certainly men of higher standing 
than many of the civil ‘engineers, and this, though I know the 
opinion will be scou by some, is decidedly an advantage in a 
country where personal influence with men is one of the more 
useful qualities. I had hoped that the wretched feeling of rivalry 
between military and civil engineers in India was ing away. 
It must be regretted that your great influence should be used to 
revive it, especially when you exaggerate the real state of the 
case. Executive ENGINEER. 

November 11th. 


THE 8.8. LOFTUS PERKINS. 

Siz,—With regard to the diagrams of the ‘‘ Loftus Perkins” 
engines as published in your issue of last week, I find that the 
theoretical indicated horse-power of engines of the dimensions 
given that would produce those cards is 355, from which an actual 

wer of 250 indicated horse-power might be expected. Will 
Mir. Perkins explain why he only gets 60 per cent. of the power 
he ought to expect? R. 8. B, 

Glasgow, November 19th. 











LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 


(Sittings in Banco, before Mr. Justice Fizup and Mr. 
Justice ISTY.) 
THE QUEEN ¥. THE INSTITUTION OF CIVIL ENGINEERS. 

Tus case, which had already been heard at some length 
raised the question whether the house of the Institute of ivil 
Engineers in Great ee Westminster, is rateable or is 
exempt under the Act of 1843 (6 and 7 Vic., a 36), which 
exempts houses or parts of houses or buildings belonging to any 
society “‘ instituted for purposes of science, literature, or the fine 
arts exclusively, and occupied by it for the transaction of its 
business and for carrying into effect its purposes, provided that 
it is supported, wholly or in part, by annual voluntary contribu- 
tions, and does not make any dividend, gift, division, or bonus in 
money to or between any of its members.” The Institution was 
established in 1818 for the advancement of mechanical science, 
and incorporated by charter in 1828 for such pu s, and it gives 
diplomas describing it as ‘an Institution esta lished for promoting 
the acquisition of that species of knowledge which constitutes the 
profession of a civil engineer, whereby the great sources of power 
in nature are conve! and applied for the use and convenience 
of man.” The Institution, though it derives part of its yearly 
income from sums invested, is substantially supported by the 
annual contributions of its members. The society maintains a 
library at the house, consisting of works bearing upon the 
= of the Institution—as specified in its charter—and 
works bearing upon science in general, They also maintain there 
a reading-room wherein periodicals of a similar character are 
provided for the use of members, and this reading-room is 
ay og, with a number of newspapers. The society also collects 
in the Institution maps and engineering publications and plans 
and drawings of — from all parts of the world ; 
models are occasionally exhibited, when papers are read, to 





illustrate the subjects of such papers, but there is no model-room 
or permanent exhibition of models. The society invites original 
communications or papers upon such subjects, and those which 
the council select are read and prin circulated among its 
members. ‘The Institution does not regulate the etiquette or 
discuss the discipline of the profession. An institution called 
the Benevolent Fund of the Institution of Civil Engineers was 
established in 1864, and is conducted in accordance with certain 
rules by a committee of the society, at the house of the Institu- 
tion, but is distinct from the Institution of Civil Engineers. 
The investments of the fund amount to £25,000, and its annual 
income exce . The members of the Institution are not 
obliged to contribute to the fund, and many do not. The 
Institution lends its rooms freely for papers to be read on 
subjects connected with its objects by members of such societies 
as the Institution of Mechanical Engineers, the Iron and Steel 
Institute, the Meteorological Society, and the Society of Tele- 
graph Engineers, no charge being made for the accommodation. 
The Institution grants certificates to its members, simply certify- 
ing their status in the society. No one resides upon the premises 
except the housekeeper, who resides there solely for the purpose 
of taking care of the premises. So long ago as 1843 the Institu- 
tion was certified as entitled to be exempt. In 1870, however, 
and thence to 1875, the valuation list included the house of the 
Institution, valued at £874 a year, the rateable value being stated 
at £729, which was the value finally determined by the assessment 
committee. No objection was made by the Institution to either 
of these valuations, and in 1877 the society was rated on the 
rateable value thus assessed. The Institution appealed to the 
Quarter Sessions, who, however, held that the Institution was 
a society established for the acquisition of all that knowledge 
which may be useful to the persons practising in this country the 
profession of a civil engineer, and not exclusively for the promo- 
tion of scientific knowledge; and that its objects and pursuits 
were not such as to bring it within the statute and entitle it to 
exemption ; and the Court accordingly confirmed the rate, subject 
to a case stated for the opinion of this Court. 

Sir Henry James, Q.C. (with Mr. Potanp and Mr. Meap), 
appeared and argued for the Institution in support of their 


appeal. 
. F. M. Warts, Q.C. (with Mr. GLEN), appeared and argued 
in support of the rate appealed against. . 

The a ent in support of the rate was in subdstance this— 
that the Institution was not for the advancement of pure science, 
but for the improvement of the members in applied science or 
mechanical art; that the use of newspapers showed that it was 
not even entirely for their improvement in art, but for their 
entertainment; and that in the benevolent society there was a 
division of a fund among the members. 

In support of the appeal it was urged that the Institution 
was really for the advancement of science—not the less so 
that it was applied to practical purposes—and that, this being 
the main object, all the rest was merely incidental and ancillary. 

The Court, at the close of the arguments, took time to consider 
their decision. 








COMPOUND ENGINE 1000 L.H.P. 

- Some months ago we published a paragraph announcing the 
starting of a compound engine competent to indicate about 
1000-horse power at the factory of Messrs. John Brinton 
and Co., Kidderminster. We now iliustrate this engine. 
The general arrangement of the driving machinery and 
air pump is shown on pags 379, while the engine is illus- 
trated on page 382. The engine has two cylinders placed end 
to end as close as they can be got. The high-pressure cylinder 
is 294in. diameter, and the low-pressure 5lin. diameter, each 
being 5ft. stroke, and the air pump is worked by a rod direct 
from the low-pressure piston. rhe cylinders are bolted 
together and firmly secured to the bed-plate, where they are 
united, so that they can expand each way from this — A 
detailed description of the air pump is appended. The engine 
makes séventy-two revolutions, equivalent to a piston speed 
of 720ft. per minute. There is one piston rod to the high- 
pressure cylinder in the centre, and two to the low-pressure, 
which work one on each side of the high-pressure cylinder, 
and all three couple to a crosshead, to which is attached 
the connecting rod. On each end of the high-pressure 
cylinder is a spring relief valve, so that all danger of bursting 
the cylinder with water is obviated. 

The slide valves to each cylinder are of the ordinary type, 
one excentric and rod drives both valves, the excentric also 
works the boiler feed pump which is below the floor There 
are fitted to the high-pressure valve cut-off plates, which are 
worked by a separate excentric, and can be regulated whilst 
the engine is running. The crank and fly-wheel shaft are of 
wrought iron. All the brasses are of phosphor bronze, and all 
joints adjustable on the screw and wedge principle. Instead 
of an ordinary fly-wheel there are three belt ulleys 16ft. Gin. 
diameter, weighing together 36 tons, each built up in segments 
with loose arms and boss, and turned on the rim for two 
straps, each 34in. broad, and one 30in. broad. They have a 
— of 3732ft. per minute. The power is transmitted by 
these belts to the two second motion shafts, and from thence 
to the other lines by smaller belts, as shown at page 379. 
The straps have all been supplied by Messrs. John White and 


‘Sons, Bingley, Yorkshire, and are of first-class workmanship, 


every belt running as straight as a line. A section of the 
works is situated at the opposite side of the river Stour, and 
power is transmitted across the river by an endless chain. 
One of Berryman’s interheaters is placed between the 
high and low-pressure cylinders ; with this arrangement the 
exhaust steam from one cylinder to the other has to pass 
through the interheater, and what loss has taken place in the 
steam by condensation is, it is claimed, regained. The 
interheater has been made by Messrs. Joseph Wright and Co., 
of Tipton. Close to the engine-house is one of Cameron’s 
high-speed fire pumps, which can be used for feeding the 
boilers. It is worked from the same steam pipes as the 
engine, but is also fitted up with separate pipes, so that if the 
large engine is standing, this fire-pump can be worked in- 
dependently, : 

e air pump, sections of which we Fon at page 379, has 
been patented by Messrs. Pollit and Wigzell. A few words 
will suffice to describe it. It is single-acting, and of extreme 
simplicity of construction, the bucket being merely a piston, 
which, when it has reached the right-hand end of the stroke, 
has forced all water out of the barrel through the valves B. 
It now returns and creates a vacuum in the barrel, and when 
it has passed over the perforations A A, the water, vapour, 
and air, in the condenser at once rush into the barrel, to 
be forced out at B in the return stroke. At every stroke 
all the air is expelled—a very great advantage—and a steady 
vacuum of nearly 28in. of mercury may be maintained—a 
— not very easily equalled in pumps -_ to 

orizontal engines, and working at such “= speed. The 
a ¥ has been designed and constructed by Messrs. T. Bates 
and Co., of Sowerby 3ridge, Yorkshire, and may be regarded 
as one of the best types of compound mill engine yet produced. 
As regards the consumption of fuel, we shall have more to say 
when the engines have been longer at work. 
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GENTS FOR THE SALE OF THE 
FOREIGN AGEN NGINEER, 


POBLISHER’S NOTIOE. 


*.* With this week’s number is issued as a Su , No, CXVI. 
“of THE ENGINEER Portfolio of Working wings, representing 
Goods Engine on the Paris, Lyons, and Mediterranean 


Railway. Every copy as issued by the Publisher contains this 
Supplement, a ibers are requested to notify the fact 
should they not receive it. 





TO OORRESPONDENTS. 
hd In order to avoid trouble and confusion, we find it necessary to 


correspondents that letters of inquiry addressed to the 
ire and tatended for insertion tn this mn, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 


answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
*,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request sorvetpentiante to keep opie. 
A. B. anv Co. (Bath).—Apply to Messrs. T. Christy and Co., 155, Fenchurch- 
street, London, B.C. 


+ 


Victoria-street, B.C. 

Repunpant Structures.—A letter lies at our office for you, which will be 
fe on receipt of your full address. 

Matueses.—The ‘‘ Rampe” of a screw is the incline of the thread as referred 
to a straight line at right angles to its axis. 

Enomnger.—Your right to sue ws limited by the range of your letters patent. 
You cannot recover in respect of anything done prior to ther date, 

J. L. (Limerick).—. " “ Locomotive Engine Driving,” and Bourne's 
“ Catechism of the Steam Engine,” are two books which will probably suit 


we. P. (Paston-place).—Some persons have an objection to printed testi- 
monials, arguing that unless a man has to use them frequently ut wou'd not 
be worth while to print them. In other words, printed testimonials are 
leoked upon as atlases that a man does not stay in one place very long. 

G. W. B.—The only article recently published in Tue Encineer which seems 
to be what you refer to, will be found in our impression for Feb. 23rd, 1877. 

J. J.C. (Arica Villa). —No gos boilers of the kind are made for general sale 
so far as we are aware. We have received so many inquiries on the subject 
of the apparatus we described last week that we shall publish a drawing of it 
in an early impression, with the aid of which any one can have the appa- 
ratus made by a copper or tinsmith. 

G. C. (Rawtenstall).—(1) Divide the initial by the terminal pressure ; the 

is the ratio of ——. wy in yl pe: you state, steam of 

120 b. re above a a to re very nearly 0; 
135 Ib, theterminal pressure ‘oo Be plus the aineaphare 1 Bh. = 30 ., thes 
“ = 6°75, which is the ratio of expansion. (2) We do not know pre- 
cisely at what point steam was cut off in the engines of the Mytho, so we 
cannot answer your question, except by saying that the space filled by steam 
in the large cylinders is to be divided by the space filled by steam in the small 
cylinder. quotient is the ratio of expansion. (3) The books you name 
are very good. 





UTILISING COCOANUT FIBRE. 
(To the Baditor of The Engineer.) 
S1r,—I shall feel obliged by your allowi: me to ask through your 
columns the names of the makers of machinery for utilising a 
Cc, ° 


fi 
Sheffield, November 15th. 





TINNING WITHOUT DIPPING. 
(To the Bditor of The Bngineer.) 
Si1a,—Can any of your numerous readers inform me as to the best 
tinning small iron screws and wires without the aid of 
electricity or dipping in melted metal ? K. W. 
London, November 15th. 


REPLIES. 

Replies have been sent to W. 8. (“‘ Windmills of American Pattern”), 
L. C. M. (“EB lron”), 8. W. (‘‘ Splitting and Cleaning Lentils ”), 
K. C. (“ Cutting Machines ”). 
await the application with address of X. Z (‘‘ Removing Scale 
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THE SEWAGE OUTFALLS ON THE THAMES. 
THE dispute between the Conservators of the river 
Thames and the Metropolitan Board of Works as to the 
effect of the main drainage outfalls on the navigable 














channel of the river, has been lately brought before a 
Court of Arbitration, according to the terms of the 
Thames Navigation Act of 1870. Sir Charles Hartley 
has been appointed umpire by the Board of Trade, and 
Captain Douglas Galton and Mr. F. J. Bramwell have 
been appointed arbitrators by the Conservators and the 
Metropolitan respectively. Mr. Pope, Q.C., and 
Mr. Aston, Q.C., are the counsel for the Conservators, 
while Mr. Bidder, Q.C., Mr. Michael, Q.C., and Mr. 
Edward Clarke are the counsel for the Metropolitan 
Board. The inquiry commenced on Tuesday, the 4th 
inst., at the Surveyors’ Institute, Westminster, and was 
continued on the Wednesday. On the Thursday the 
umpire, together with the arbitrators and the counsel— 
excepting Mr. Michael—and some of the officers 
of the contending authorities, proceeded down the 
Thames in one of the Conservancy steamers, in order 
to make personal observation as to the state of the 
river in relation to the outfall sewers. On Tuesday, 
the llth, the Court resumed its sittings at the 
Surveyors’ Institute and continued the evidence 
through Monday and Tuesday, finally adjourning until 
Monday, Deane 8th. The hearing thus far has only 
extended to the case for the Conservators, and the 
witnesses examined have been Mr. Leach, engineer 
to the Conservators ; Mr. C. J. More, assistant engineer ; 
Captain Burstal, secretary to the Conservators ; Lieut. 
Llewellyn 8. Dawson, and Mr. J. Abernethy. Other 
witnesses remain to be examined on the side of the 
Conservancy Board, after which the Metropolitan Board 
will — its case. Among the witnesses yet to be 
called by the Conservators there will probably be Dr. 
Williamson, Mr. Shelford, and Mr. Mansergh; Dr. 
Frankland may also appear. Captain Calver has been 
reported too unwell to attend, and it does not seem that 
the Conservators feel it at all necessary to bring that 
| appreeng forward, though they may yet do so should 
is state of health permit. Among the witnesses 
for the Metropolitan Board Sir Joseph Bazalgette 
will, of course, be able to afford some valuable engineer- 
ing data, while the Board’s consulting chemist, Mr. 
Keates, will be ready with various analyses of sewage, 
sewage mud, and other matters. Dr. Dupré will doubt- 
less give further chemical evidence, and in like manner 
we may expect the engineering part of the case to be 
assis by Mr. Henry Law and Mr. G. Chatterton. 
Other witnesses besides these will probably appear, 
including Professor Abel, and it is evident that a long 
and costly inquiry will take place. The ratepayers of 
the metropolis will have to pay the costs on either side. 
except a certain proportion, which, we presume, will fall 
on sundry ratepayers situated outside the metropolitan 
area, but who are, nevertheless, within the jurisdiction 
of the Conservators. 

Rising oy in the distance beyond the costs of the arbi- 
tration we have a vision of the expense of those remedial 
measures which the inquiry may show to be necessary. 
These may fall wholly or in part on the Metropolitan 
Board. Or it may happen that nothing will be ordered 
to be done as the result of the inquiry; and the Conser- 
vators will be left to go on dredging as if no Court of 
Arbitration had ever discussed the subject. This last sup- 
posed result can only ensue supposing the charge brought 
conn the outfalls to break down entirely. In that case 
the Conservators must remove the mud-banks in Barking 
Reach and Halfway Reach as part of their proper duty. 
Or it may happen that the Board of Trade will consider 
that the obstructive mud-banks have been caused partly 
by the outfalls, and partly by other causes, in which case 
the Board of Trade will Jeckle the proportion in which 
the expense of removing the mud-banks shall be borne 
by the Conservators and the Metropolitan Board 
verter: The orders to be issued by the Board of 
Trade will be based on the report to be submitted 
by the Court of Arbitration. As the arbitrators 
really represent the contending parties, it is next to 
impossible for them to agree upon any report whatever. 
Unless the law in some way over-rides personal opinion, 
we must therefore look for a report which shall bear two 
signatures—those of the umpire and one of the arbitra- 
tors. It is even possible that the umpire will find him- 
self hopelessly at issue with both arbitrators, but as it is 
his function to decide all differences, he can decide for 
himself and report accordingly. Perhaps, as a matter of 
legal form, all three signatures will appear at the foot of 
the report; but as for any substantial personal agreement, 
that is scarcely to be expected. 

It does not appear that the Thames Navigation Act, 
under which this inquiry is held, provides for anything 
more—as a result of this inquiry—than the dredging of 
the river. The proceedings now pending arise out of the 
20th section of the Act, which sets forth that the Metro- 

litan of Works shall, at its own expense, keep the 

hames free from such banks, or such other obstructions 
to the a “as may have arisen or may arise from 
the flow of sewage at the outfalls for the time bein 
into the river.” For this purpose the Metropolitan Boar 
is to have full power and authority from time to time 
to dredge the river and “to remove such banks or 
obstructions,” these dredging operations being, however, 
subject to the approval of the Conservators. Thus the 


¢ | Act agg: Fea ey oar the removal of the obstructive 


banks. @ 2lst section provides for the settlement of 


;| disputes which may arise between the Conservators and 


the Metropolitan Board “as to anything to be done by 
the said Board of Works under the provisions of this 
Act, or as to the origin of any banks or other obstruc- 
tions to the navigation of the said river.” Pur- 
suant to the report of Captain Calver, which 
alleged that “foul and offensive accretions” had been 
formed in the channel of the Thames since the opening 
of the main drainage outfalls, and that these accumula- 
tions consisted of materials discharged from the outfall 
sewers, the Conservators requested the Metropolitan 
Board several months ago to proceed with the dredging 
operations requisite for the removal of these obstructions. 
As the Board showed no disposition to obey this injunc- 





tion, the Conservators proceeded to avail themselves of 
the 21st section of the Act, bringing the subject under 
the cognisance of a Court of Arbitration. Hence we 
have the present inquiry, and the utmost that can arise 
out of it in the first instance, is an order from the Board 
of Trade requiring tie Metropolitan Board to dredge 
away the banks complained of. If the Metropolitan 
Board still refuse to perform the work, the Conservators 
may do it themselves and charge the cost to the Board. 
The Conservators have, indeed, intimated to the Metro- 
politan Board that “a permanent remedy for the injury 
which the river sustains by the present mode of discharge 
must ere long be provided,” and they have asked the 
Board “to consider the practicability of adopting mea- 
sures for depriving the sewage of its solid constituents 
before it is discharged into the river.” But this is quite 
outside the provisions of the Thames Navigation Act. 
That the foregoing is a correct view of the legal aspect 
of the case is substantially confirmed by a passage in the 
opening address of Mr. Po The learned counsel, in 
the very commencement of his speech, stated that the 
inquiry was based upon those sections of the Thames 
Navigation Act of 1870 to which we have referred, and 
was, “so to speak, limited within the four corners of 
these sections.” From this consideration Mr. Pope went 
on to say that “ many matters which might arise in dis- 
cussion” did not appear to him to be precisely relevant 
to the subject of the inquiry. “For instance,” said Mr. 
Pope, “ whatever may be the powers of the Conservancy 
Board under their original constitution, it does not seem 
to me that, under these two sections, any mention of 
pollution, as a sanitary question, can arise.” ‘“ That 
which we are to deal with,” continued the learned counsel, 
“ consists simply of the matters which are defined within 
these two sections, and those are matters rather relating 
to obstruction to navigation than to pollution or to the 
public health.” Remembering that this inquiry was set 
on foot by the Conservators in consequence of the report 
which they received from Captain Calver, whom they 
had engaged to investigate the subject, and remembering 
how much of the report had relation to the alleged 
pollution of the Thames by the sewage, it will be seen 
at once that much of the document in question is neces- 
sarily laid aside. Mr. Pope also explained that he should 
be able to obtain the evidence he required from other 
witnesses should Captain Calver be unable to attend the 
inquiry. Thus, he stated, the absence of Captain Calver 
would not cause him any embarrassment. Another 
restriction in the case put forth by the Conservators 
appears in reference to the mud-banks which are 
alleged to have been caused by the outfalls. In their 
letter to the Metropolitan Board requesting the removal 
of the deposits situated near the outfalls, the Conserva- 
tors stated that “besides the deposits of sewage mud 
which occur near the outfalls, deposits identical in 
character, and more prejudicial to the navigation, are 
met with in the river higher up.” Nevertheless, the 
Conservators limited their demand upon the Metropolitan 
Board to the removal of those mud deposits which were 
situated “off the southern outfall, and in Woolwich 
Reach.” In stating his case to the arbitrators, Mr. Pope 
explained that he should “mainly ” call their attention 
to three particular banks, although “there were other 
banks in other parts of the river of which complaints had 
been made.” Mr. Bidder then inquired: “ Do you ask 
the arbitrators to make any report to the Board of Trade 
in respect of any other banks than these three?” Mr. Pope 
replied by saying that he should not “ask” the arbitra- 
tors to report to the Board of Trade respecting any other 
banks than these three, though he implied that he did not 
wish to restrict the arbitrators if they thought fit to go 
any further. 
far we see the case narrowed in its issues. In one 
other respect the net is thrown rather widely. Thus, it 
is contended by Mr. Pope that it is not incumbent on 
him to prove that the three banks which he has specified 
are literal “obstructions” to the navigation. If the 
banks ure shown to exist, that, he contends, is sufficient. 
According to the argument of the learned counsel, “that 
which was decided by the Act of 1870 was that if, as 
the result of pouring in the sewage at the outfalls, banks 
were formed in the river, whatever the effect upon the 
public health, those banks should be removed at the 
expense of the parties causing them, namely, the Metro- 
politan Board of Works ;” and not only so, but the “obstruc- 
tion” was to be assumed, supposing the banks to be there. 
The idea has apparently gone abroad that the river is being 
“silted up” by the disc from the outfalls. The Con- 
servators, however, do not present their case in that form. 
The three banks specified are situated, “one immediately 
opposite to and adjoining the southern outfall, one in the 
slack water of the turn of the river a little seaward of 
Barking Creek, and a third, not so large, but increasing, 
and in course of formation, on the opposite side to 
Barking Creek by Margaretness.” aptain Calver 
explained in his “rejoinder” that he had made no such 
statement as that “the central navigable track of the 
Thames had diminished in depth in consequence of the 
action of the outfalls.” The “obstructing deposits” to 
which he had referred, and which are the same as those 
mentioned by Mr. Pope, were “lateral accretions,” which 
interfered, not with the “depth” of the main channel, 
but with the “convenience” of the navigation. During Mr. 
Pope’s argument on this point, Mr. Bidder interjected 
the remark that the law applied to “such banks as are 
obstructions.” Mr. Pope replied at once: “That is just 
what the Act does not say.” Mr. Bidder then rejoined : 
“The chairman says, if it is proved to be no obstruction, 
it is not to be removed.” If such a remark fell from the 
lips of the umpire, it gives an important index to his 
judgment on the subject, though this may be influenced 
y the consideration that a “Tateral accretion” may so 
far interfere with the “convenience ” of the navigation— 
in tacking, for instance—as to constitute an obstruction. 
Be ihe tock ever so obstructive, the case of the Con- 
servators will fail unless it can be shown that these are 
caused by the sewage outfalls, The discussion of this 
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seen involves a variety of considerations, It ap 
ta large quantity of sand is found at the base of the 
three accretions, and it is the business of the Conservators 
to prove that this is derived from road detritus. The 
Metropolitan Board will seek to show the contrary, and 
thus the sewage seems to be left in the background more 
than ever. Sewage mud is alleged to exist at the top of 
the banks, but it seems as if this mud will prove much 
the same as the mud found in any other part of the river. 
Captain Calver asserted, in effect, that there was sewa; 
mud almost everywhere in the Thames. Mr. Leac 
takes the same view, and asserts that sewage mud is depo- 
sited in the river from Kew to Sea Reach. If the mud 
is the same everywhere, the Metropolitan Board will 
argue that the sewage is nowhere. But the substratum 
of the mud-bank ge to throw fresh light on the 
subject. This sandy deposit will have to be compared 
with the mud or dust of the metropolitan roads. If in 
this way it is shown that the base of the mud-bank is 
really formed of road drift, it will be contended, with 
great show of reason, that the substratum of these banks 
consists of materials which came down the sewers. The 
fact that a similar deposit is to be found several miles 
above the outfalls will be no argument in disproof, for 
it is contended on behalf of tae Conservators that the 
road drift is washed out of the sewers during rain storms, 
at which time the storm outlets are in operation along 
the whole line of the main drainage. If the foundation 
of the bank is thus traceable to ‘the discharge from the 
outfalls, there will be fair reason to conclude that the 
superstructure has the same origin, and that sand and mud 
—the harderand the softer portion—alike proceed from the 
sewers. That mud-banks exist in the Thames appears to 
beadmitted by all parties. Whence the mud-banks proceed 
is a matter of intense dispute. The Conservators ply their 
artillery against the sewage outfalls, while the Metro. 
litan Board are equally vigorous in attacking the 
saltings”—those far extended marshes on the river 
side, which undergo occasional inundation, and which are 
alleged to be washing away into and up the stream along 
theriver banks. Analysis, chemical or microscopic, or both 
will have to be applied to sewage, sewage mud, road 
mud, river mud, and what we may call the earth mud of 
the saltings. A vast number of analyses have already 
been made, and others must now follow, and there is no 
doubt that the adjournment of the court for a period of 
more than three weeks will be industriously improved 
by each party, the combatants on either side doing their 
best to sharpen their weapons for the final fray. Mean- 
while the river flows on, and we suppose the mud settles, 
waiting until the Board of Trade can properly understand 
from whence it all comes. 


SPECIFICATIONS FOR IRON BRIDGES. 

ABovT a year ago we had occasion to draw attention 
to the mischief caused by the use of imperfect contract 
specifications. The subject is so important that we 
make no apology for returning to it, and considering it in 
a somewhat more limited aspect than we have yet done. 
We have already pointed out that the specification 
supplied by an engineer to a contractor is at once a code 
of instructions and a binding legal document. When 
the contractor signs it, he implies thereby that he per- 
fectly understands the instructions which it is intended 
to convey ; and he promises that these instructions shall 
be rigidly observed. It not unfrequently happens, how- 
ever, either that the contractor does not understand the 
instructions, or that he is unable or unwilling to observe 
them, in spite of his promise to the contrary. In such 
cases much discomfort, to say the least, is occasioned to 
all concerned. We cited as an illustration of the way in 
which a contractor may make mistakes, a case in which, 
because the specification stated that no mortar was to be 
used in building the foundation of a certain wall, the 
contractor insisted on putting in the foundations dry, 
the context of the passage which he relied on for his 
justification in the course he had adopted showing that 
the foundation was to be laid in Portland cement. The 
object of the engineer was carefully to exclude the use 
of lime mortar, and had the word “lime” preceded 
“mortar” in the prohibitory clause, it is far from likely 
that the contractor would have made any mistake. The 
case is extremely instructive, as showing how precise 
should be the instructions contained in a specification. 

If lucidity and accuracy are required in ordinary speci- 
fications for large building contracts, they are yet more 
desirable in specifications for bridge work ; and it is above 
all things necessary that the engineer should really be 
certain, first, that he himself understands the bearings 
and inter-relations of the different clauses of his specifi- 
cation ; and, secondly, that the contractor is equally well 
posted up. Instances sometimes occur in which the clauses 
of a specification contradict each other ; as, for example, one 
casein which it wasspecified that no bar in a certain lattice 
girder should be less than a stipulated length in one 
piece, while the conditions laid down for the assembling 
of the parts of the structure were such that a number 
of bars could not possibly be got into place if they were 
in one piece. If the engineer and the contractor had 
talked the matter over in the first instance, it is more 
than probable that the mistake would have been detected. 
We are aware that in suggesting consultations between the 
engineer and the contractor, we are treading on dangerous 
ground, and that many engineers are far too proud to 
avail themselves in any shape or way of the contractor’s 
experience. Young men are specially prone to stand upon 
their dignity in this matter; yeta moment's reflection will 
show that nothing can be lost, and a great deal may be 
gained, by an engineer who works with and not against a 
contractor, always assuming of course that the contractor 
is worthy of the confidence placed in him. When, for 
example, an engineer has settled the design and propor- 
tions of his bridge, he has done but half the work. The 
contractor cares nothing about design or proportions—he 
has to consider how the bridge is to be made. If the 


engineer specifies a particular mode of construction, the 
chances are about four to one that the contractor can 








devise one very much better, which will in no way affect 
the design or proportions of the structure. Specifications 
were once drawn up for two iron bridges of no great 
dimensions, to cross somewhat rapid streams. The engi- 
neer specified that these bridges should be built on 
scaffolding in the usual way. A contractor was found who 
took the work at a long price. The first bridge 
was put in hand, and much time and a great deal of 
money were wasted in getting up the scaffolding. The 
engineer was quite shrewd enough to take a lesson, and 
before the second bridge was put in hand he asked the 
contractor how he liked the job so far. The reply was 
that he had already lost money over it, and would lose 
more on the next bridge. The engineer then suggested 
that the old specification for the bridge to be built should 

cancelled, and a new one drawn, in which scaffolding 
should be dispensed with, the bridge girders to be built 
upon the shore, and run across the river in a way well 
understood. The contractor was delighted, and sent in a 
second estimate, some 20 per cent. below the first, adding 
that he never would have used scaffolding had he been 
left to make his own choice. There can be no possible 
objection to the engineer consulting, on such questions as 
these, with the contractor; and the result is usually that 
some money is saved to those whom the engineer 
and contractor alike serve. In private practice the 
thing is done daily. If a man wants a new engine 
he generally specifies what he wants, and sends for 
some one whom he can trust to make it. An 
offer is then put in to supply the given engine at a 
certain price,and afterwards comes the suggestion that the 
engineer tendering can, if he is permitted to make certain 
modifications, either supply a better engine for the same 
money, or something equally good at less cost. Con- 
sultation follows, and usually with excellent results for 
both parties. Unless an engineer has had an enormous 
acquaintance with bridge work, he will generally find that 
the experience of members of firms whose life is spent in 
making bridges will prove extremely useful. Now and 
then, bridge work, like every other work, is entrusted to 
firms who know nothing at all about it, and who would 
not have got the contract had the engineer’s wish been 
consulted. The engineer can in such cases only antici- 
pate the worst. It is out of the question to consult with 
such men; and nothing remains but to pin them down 
rigorously to the letter of the specification, and leave 
them to find out for themselves how to do what they have 
undertaken. 

When, under such circumstances, a specification begins 
to bear, not only in theory, but in actual fact, a legal 
significance—when it ceases to be a mere memorandum 
of agreement between two competent and honourable 
men, each ready to interpret it generously, and becomes a 
powerful engine to compel a } wae or incompetent 
contractor to carry out his promises—its merits or demerits 
become conspicuous. When a specification finds its way 
into a court of law, it is wonderful how many defects 
can be found in it by contractors’ counsel. We have 
already said that a specification should always be 
submitted to a lawyer in order that no doubt may 
remain concerning the force of the pains and penalties 
clauses and soon. But on the engineer devolves the 
onus of making the specification quite binding in the 
sense that it will secure good workmanship and good 
material. Let it be borne in mind that, as we have said, 
the engineer really undertakes to supply the contractor 
with ample instructions for carrying out his work, and it 
will be seen how easy it is to make a mistake. To 
avoid this difficulty it very often happens that the 
engineer stipulates for results, and says not one word 
of how they are to be obtained. In many respects 
this system has its advantages; in others it is 
very defective; so much depends on the individual 
judgment as to whether a required result has or 

as not been obtained. For example, nothing is 
more usual than to specify that a given bridge 
girder shall have a certain camber — say of 4in. or 
5in.—“ when finished.” What does this mean? Is it 
that the girder shall have that camber when it is in place, 
but before it has got the weight of the flooring to sustain ; 
or does it mean that it shall have it when the whole 
bridge is finished? To show the bearing of this point, 
let us suppose that a given lattice girder is very badly 
made—the rivet holes not being true, and the top plates 
of the upper boom not butting properly inst each 
other. Now such a girder, when in P ace and unloaded 
may very easily have a camber of 5in. in a span of 
say 150ft., and it may lose this camber altogether and 
for ever when the weight of the roadway comes upon 
it. If the girder was properly made, the dead load 
could not deprive it of 5in. of camber if it had once 
prunes it. Let it be ag, that the engineer 
ad specified for results only, depending on these as an 
evidence of satisfactory workmanship and material ; 
then the girder when finished had a camber of 5in., but 
when the bridge is finished the camber has departed. 
What remedy has the engineer? Whether he has 
any or not depends on the construction put on the 
words, “ when finished.” The engineer will argue that 
they mean when the bridge is completed, and that the 
girder cannot be considered finished while it has cross 
girders, &c., to be rivetted to it. The contractor will 
contend on the other hand that he understood it to mean 
when the girder was itself completed. There is a margin 
here for doubt which will permit almost my amount of 
litigation to be carried on. Again, how often do ay 
neers explain in their specifications what they mean by 
camber? In some cases it is used to refer to the top 
boom of a girder ; in others to the bottom boom. If the 
engineer construes the specification to mean the latter, 
while the contractor construes it to mean the former, 
who is to decide between them? Yet the girder which 
had all the camber above and none below might bea 
very bad girder indeed, already so severely strained 
that it had lost its curve, while the girder with 
the camber below might be in every way ex- 
cellent. Once more, where in the length of a bridge 





— 
is the camber to be measured? Would an engineer be 
satisfied if in a girder 150ft. span, he found that the 
maximum amount of camber existed at 60ft. from one 
end? The fact that this was so might be conclusive 
evidence to him of faulty construction. But so long as 
the contractor could say, “You Far geet for bin. of 
camber, and you have got it,’ what remedy has the 
engineer ? 

tvery engineer who has much to do with the building 
of iron bridges ought to keep a note-book in which to 
enter every defect which he detects in the behaviour of 
the contractor as regards workmanship and materials, 
With this in his Ried he will have an efficient guide to 
the preparation of his next specification. Thus, if he 
finds once that a contractor has given him camber in a 
wrong place, he will probably next time draw up the 
camber clause something like this: — “Each main 
side girder marked A A in the sheet No. 3 of the accom- 
pee drawings, shall have when the whole bridge is 
nished and opened for traffic, a camber or rise 
above the horizontal in the lower boom, at the 
centre of its length measured between abutments, of 
5in., and the top boom shall have at the same time a 
camber of 4in. measured at the centre of its length 
between abutments.” To this may be added such a 
margin for deviations as the engineer may think proper, 
as, for instance, “the camber must not be more than 
5in. or less than 4in.,” and so on. The omission of a 
word or two often suffices to spoil a specification. Thus 
it is specified that certain plates in an I girder shall be 
“planed onthe edges;” butnothingissaid asto which edges, 
The whole girder is rivetted up ome and put on a 
planing machine, and a cut some 20ft. long is taken down 
each edge; then the girder is turned end for end and 
finished off, this operation forming, after all, no part of 
the engineer’s plans, his intention being that the butting 
edges of the plates should be planed to make a good fit. 
We could, were it necessary, and had we the required 
space at command, extend this article by giving numerous 
examples, selected from actual specifications, showing 
defects of one kind or another. It is probable, however, 
that we have said enough to make our meaning clear. 
We may repeat our proposition in few words. It is that 
in the construction of bridges there are a hundred loop- 
holes through which a contractor may creep unless he is 
bound down, not only by a rigorous specification, but by 
one which is very complete and full. In all cases pains 
should be taken by the engineer and the contractor to 
see that each fully understands the intentions of the 
other, and the construction which he puts on the speci- 
fication. They should go over it together clause by clause, 
as two sensible men always do in making any other 
agreement; and, if any doubt exists, then the clause 
should be altered at once, until no more room for doubt 
remains. If this were done we should less often hear the 
words, “ But, surely Mr. ——, you do not mean to bind 
me down to such a condition as that,” or “If I had 
known that you had put any such construction on the 
words I never would have touched the thing.” There 
are contractors with whom a specification is practically 
inp ara but when tenders are asked for by a large 
public body, no one can say who will reply, or who will 
send in the lowest tender. The engineer who is wise 
will be armed at all points, and ready to meet friend or 
foe. The way to be at peace with some contractors is to 
be prepared for war. 


FRENCH LOCOMOTIVES. 
THE supplement which we publish this week illustrates 
a locomotive of a type very strange to English eyes, but 
none the less well worth attention. English engineers 
will at first see much about it to condemn without quali- 
fication ; yet we venture to think that when they know 
the conditions under which it works, they will be dis- 
posed to change their opinions; and possibly feel inclined 
to admit that, all things considered, there is very little 
with which to find fault. In this country no such 
engine has ever been constructed ; nor does the necessit 
for building locomotives of the kind exist. But after all, 
perfect as the English locomotive is, it is not suitable for 
use in every part of the world, and something may be 
learned from the practice of those who have to contend 
with difficulties of a kind never encountered by an Eng- 
lish locomotive superintendent. It is in the fact that the 
engine of which we speak illustrates abnormal practice, 
that its interest principally lies ; and we propose now to 
show why the design is what it is, and to consider 
whether or not the best means to secure a given end 
have been adopted. In another place we have given the 
principal dimensions of the engine, and we need not 
re eh them here in detail. 
he engine, which was exhibited at Paris last 
year, was built in 1874, and is one of ninety-four 
engines, all precisely alike, which are at work 
now. They were designed and constructed specially 
to work the traffic on portions of the vast system 
of the Paris, Lyons, and Mediterranean Railway 
which traverses mountainous districts. In other words, 
these engines have to haul trains up inclines of 1 in 40, 
and in some cases of 1 in 33, and they have to run round 
curves of as little as 200 yards radius. The trains are very 
heavy, and much power is required that they may deal 
with it certainly and in all weathers. It is clear that to 
meet such conditions engines of the normal type would be 
quite unsuitable. Great weight becomes necessary to 
secure adhesion, and this in turn can only be utilised by 
the aid of a large boiler and plenty of cylinder capacity. 
These engines accordingly weigh 51 tons loaded, and this 
weight is pretty equally distributed on eight wheels, each 
wheel thus carrying about 6°5 tons—quite as much as 
is good for any rail, but not an excessive load. Taking 
the adhesion at one-sixth of the gross weight, we may 
assume that the engine can exert a tractive force of 8°5 
tons. By P.umbour’s formula the tractive force of the 
engine would be about equivalent to 2301b. for each one 
und on the square inch of average cylinder pressure. 
he boiler pressure is 128 ib., and we may assume that 
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verage cylinder pressure of 90 lb. on the square inch 
Soll be maintained at slow speeds. This would give a 
gross tractive force of 230 x 90 = 20,700 lb., or a little 
over 9 tons. It is evident that the engine is well pro- 
portioned in the sense that the cylinders are of suffi- 
cient dimensions to use up all the adhesion. Wehave given 
in another page, along with the dimensions of the engine, 
a table of the loads which it is stated it can haul. 
Whether these have only been obtained by calculation, 
or whether they are the results of actual trials, we are 
unable to say ; but there is no reason why the practical 
performance of the engine should not realise all that 
theory promises concerning it. So far then it may be 
said that the engine is well designed. Turning next to 
the boiler, a glance shows that it is of enormous dimen- 
sions. The most remarkable feature about it is, however, 
the great length, 17ft. 7in., of the tubes. Are we to con- 
sider that the proportions of the boiler settled the position 
of the wheels, or that the position of the wheels settled 
the length of the boiler? We are told by M. Marié, by 
whom the engines were designed, and under whose eyes 
they were built at the Paris workshops of the company, 
that the excellent quality of the fuel used permitted, or 
even rendered it necessary, that very long tubes should 
be employed to spt ape of heat up the re 
Curiously enough Austrian engineers, who use tubes 13ft. 
to 14ft. long, say that they are compelled to adopt them 
because of the bad quality of the coal burned. For our- 
selves we cannot help regarding the adoption of tubes 
17ft. 7in. long as a great mistake, unless reasons which 
have nothing to do with economy of fuel can be advanced 
to justify their employment. In English practice at all 
events it is found that a 10ft. or 11ft. tube is the 
longest that can be used to advantage. If, however, 
M. Marié had made his engines with tubes shorter 
than those actually in them, the result would 
have been that the axles must have been differently 
arranged. The wheel base is now 13ft. 3hin. long. If 
the boiler had been shortened, the trailing axle must 
have been put behind the fire-box. It may be urged that 
it could have been put beneath the grate, but to this, or, 
indeed, to taking the wheel out of its present position, 
there were, in M. Marie’s opinion, insuperable objections. 
It was indispensable to have a large grate, and to obtain 
this without making it too long the fire-box is con- 
structed far too wide to fit between the wheels Its 
outside breadth over all is not much less than 5ft. 5in. 
The grate surface is 21°5 square feet, and the grate is 
more than 5ft. long. To obtain the same result with a 
grate 3ft. Gin. wide, it must have been over 6ft. long. 
This, after all, would not, it appears to us, have been objec- 
tionable in itself ; but had the fire-box been made thus 
narrow, it would not have been easy to get in 245 tubes 
without reducing the water spaces between them very 
much. The boiler shell might also have been reduced in 
diameter. In the end, by carrying out these modifica 
tions, we should have a boiler smaller in most respects 
than that actually used. It would be shorter and of less 
diameter ; nothing would remain intact, indeed, but the 
area of the grate. Could a grate of the dimensions be 
utilised with a smaller boiler? English engineers will 
say yes, but Frenchmen will say no. Before we con- 
demn the proportions actually adopted by M. Marié, we 
must be ina position to prove that a boiler with, say, 
21°5 square feet of grate and 1500 square feet of surface 
could supply two cylinders 2l}in. diameter and 26in. 
stroke, at speeds of, say, twenty miles an hour, which, 
with 4ft. 2in. wheels, means about 135 revolutions per 
minute. Even if we assume that this end could be 
attained, we shall find that the new boiler would be much 
lighter than that of which it had taken the place; conse- 
quently the load for adhesion would be reduced, and the 
cylinders would be too large. In a word, we should have 
a totally different and smaller engine with a much longer 
wheel base, for the distance between the driving and 
trailing axle must be increased if a 7ft. box is to go 
between them. Now, as a matter of fact, M. Marié has at 
work, and exhibited at Paris, engines with six wheels 
coupled, which are much smaller than that with which 
we are now dealing. They have 17°7in. cylinders with a 
stroke of 25°59in. and 4ft. 3in. wheels. The grate surface 
is 14°6 square feet, and the tubes are nearly 14ft. long; 
the total heating surface oe 1250 square feet, and the 
weight of the engine full about 33 tons; but these 
engines are not sufficiently powerful for the traffic. It 
may, we think, be safely assumed that the position of 
the axles rendered a great length of boiler necessary, and 
that had it been possible M. Marié would have made 
his tubes about 3ft. shorter than they are; but all things 
considered we hold that the disadvantages which are 
incurred by making a tube 2ft. or 3ft. too long, are as 
nothing to those which would have been met with had 
the arrangement of the axles beer altered. 

The next point for consideration is the position of the 
cylinders outside. Few English engineers regard outside 
cylinders with favour, for goods engines at all events; yet 
it is clear that had they been put inside no valve chest 
could have been got between them. It would require 
some scheming, indeed, to get a pair of 21}in. cylinders 
between the frames with the valve chests on top. The 
valve chests are on top of the cylinders now. Had the 
engine been made with inside cylinders rocking shafts 
must have been used to work the valves, and it would 
€ NO easy matter to bring in the excentric rods and links 
with the intermediate or second axle in the way. Again, 
it does not appear that it would be prudent to put a 
21 jin. cylinder to work on a crank axle. There is a limit 
to the size of such things, and an 18in. — seems to 
about as much as a crank axle will stand. But there is 
yet to be considered a circumstance which puts the adop- 
tion of inside cylinders out of the question. In order 
that the connecting rods might clear the second axle, the 
cylinders would have to stand nearly vertical. We need 
discuss the point no longer. M. Marié was compelled to 
have outside cylinders. Was he equally compelled to 
have outside valve gear? We answer no. But it 
yet to be shown that any advantage would have been 


gained by putting it inside. The second axle stands in the 
way and prevents direct connections; and, this being the 
case, the objection to outside gear falls to the ground. After 
allit makes very little difference whethera pair of excentrics 
are inside or outside the frames. The great object to be 
secured in designing valve gear is to get the motion com- 
municated as directly as possible from the excentrics to 
the valve. For this purpose inside gear is usually most 
suitable, but this is not the case with the engine illus- 
trated ; and thus, although we cannot regard outside 
gear with general favour, we hold that, in the present 
instance, M. Marié was quite justified in adopting it. 
Having thus critici the design, we may go on to 
say a few words concerning the construction of the 
engine. The side frames, it will be seen, stop short in 
front of the fire-box, as was first practised in France 
on the Chemin de Fer de l'Est. Theyare 1°18in.thick. The 
front buffer plate is of cast iron. The frames are stayed to 
each other, first by the buffer beam, secondly by a heavy 
framing of plate and angle iron, which stiffens them for 
the reception of the cylinders, which are secured by 
a projecting piece being accurately fitted to an aperture 
in the plate in a way well understoud in this country ; 
thirdly, by three transverse plates which are also secure 
to the barrel of the boiler—a very bad arrangement, we 
may add, certain to cause grooving in the boiler plates ; 
lastly, at the back by the cross beam of iron an 
by the clasps securing the fire-box to the frames. 
The fire-box stays are all drilled down the centre. If 
one breaks, steam and water rush out, and announce the 
fact at once. On top of the cab is a reservoir to hold 
fresh air, which is inhaled by the driver and fireman 
through india-rubber tubes and mouthpieces when the 
train passes through a tunnel. Some of the tunnels are 
very long and very narrow, and men having been nearly 
asphyxiated, it became necessary to adopt some device 
to prevent a serious accident occurring. The arrange- 
ment we illustrate has been found to answer very well. 
In order to permit the engine to get round curves, the 
crank pins are all made with semi-spherical bearings, 
and the leading axle boxes can move laterally each way 
through a distance of about lin. The springs act 
through wedge shaped slides, and so restore the wheels 
to their position when the curve has been left behind. 
There appears no good reason to doubt that the ninety- 
four engines represented by that which we _ illustrate 
have giver perfect satisfaction. It is extremely difficult, 
however, to arrive at any figures concerning the cost of 
repairs of foreign locomotives, either because the accounts 
are not kept as accurately as in England, or because 
the information is regarded as too much the private pro- 
erty of the company to be made public in any way. 
t iscertain, however, that the engines in question were 
only built after mature deliberation, and they afford an 
excellent example of a style of practice little known in 
England, and which must not be criticised without 
regard to the conditions by which the arrangement and 
proportions of the machine have been mainly determined 





CLEVELAND IRON MINES, 

Since the adoption of the sliding scale method of deter 
mining the wages of iron miners there has been a much fuller 
output of ironstone. Two additional mines are being opened 
out, and it is believed that those of the North Loftus Iron 
Company are also likely to be speedily started. The improve- 
ment has been most marked, however, at the mines that have 
been in operation, but in which short time has been worked. 
At the Upleatham mine, the largest in the Cleveland district, 
full time is being worked, and at the Brotton and Loftus 
mines there is now fuller employment than there was, whilst 
the mines in the western part of the district have also full 
participated in the improved demand. It is calculated that 
the ero of the Cleveland mines is now 2500 tons daily 
larger than it was about the middle of the present year, and 
on this and on the remainder of the output there is an 
increased payment of one penny per ton as wages, so that it 
is certain that £800 per week will be paid in addition to the 
wages of the miners in Cleveland alone, as well as correspond- 
ingly increased amounts to the many men employed about the 
mines, whilst water and railway companies in the district will 
benefit enormously by the improvement in the trade. As the 
demand for manufactured iron is now fully counterbalancing 
the falling off in the want of pig iron for America, it is 
probable that a further growth of the demand for ironstone 
will arrive, and whilst this will first affect the mines 
that are still only partly employed, yet as these find their full 

roduction ieee is now the case with several in Cleve- 


and—others must be re-opened to meet the demand. As | P 


this made itself known so late in the year, it is quite possible 
that the return of the output of the Cleveland iron mines for 
the present year will show a decrease on the low figures of 
last year, but the larger production of the last two or three 
months will render that reduction very much less than it would 
have been, and will pave the way for a fuller return in the 
year that is now drawing nigh. - 


THE NORTH EASTERN RAILWAY COMPANY'S TRAFFIC 
RATES, 


A GREAT deal has been said during the past few days 
relative to an alleged intention of the North-Eastern Railway 
Company’s directors to take off, at the end of the present year, 
the rebate of 15 per cent. which is now allowed upon the 
normal rates of one of pig iron and ironmaking materials, 
The Daily Telegraph distinctly affirms, in spite of contradic- 
tion, that the directors intend doing this. The money articles 
of London daily newspapers have not always during the past 
few months exhibited infallibility respecting ci 
transactions inthe North. Whether it may be true or not 
that the directors intend taking the step indicated, it is 
certain that they have not, as a board, yet discussed it, and it 
is also certain that some of the largest ironmakers in the 
Cleveland district have not received any intimation of a 
change in the traffic rates, nor has any communication, official 
or otherwise, been as yet forwarded to the secretary of the 
Ironmasters’ Association. It may be that the company 
intend, if trade continues to improve, to seek for a return of 
the allowance—or part of it—that they have on two occasions 
made ; but as it is a very debatable point whether the time 
has yet arrived for taking that step, the question would 








surely be ay discussed with the leaders of the iron trade 
before any definite action was announced, The very existence 





of the North-Eastern Railway Company is dependent upon the 
Northern iron trade and its concomitants, and—great mono- 
poly as it is—its directors have always ised that fact, 
and sought to meet the exigencies of the times, Acting from 
motives of consideration for the iron trade, the first rebate of 
74 per cent. was made between eighteen months and two 

ears ago, when the selling price of pig iron was much 

igher than it now is, Again, when it became apparent that 
the trade was so wei ted by the pressure of evil cireum- 
stances as almost to have reached a point of stagnation, the 
directors once more relaxed their purse-strings, and allowed 
a further rebate of 74 per cent. Judging on the lines of busi- 
ness shrewdness which has certainly always characterised the 
actions of the directors of the North-Eastern Railway 
Company, it is hardly probable that they will apply 
the fetters to the new-born prosperity which, as yet, 
produced no other effect than to make traders dizzy by their 
sudden exaltation. It is as apparent to the directorate of the 
North-Eastern Railway as it is to iron producers in Cleveland 
that an impost of 15 per cent. upon the rates of carriage 
would even at this stage close the inland market against 
Cleveland iron. When speaking of the directors of the 


ts, | North-Eastern Railway Company, the fact is often lost sight 


of that many of them are gentlemen whose whole capital is 
at stake in the district, either in the shape of coalmines, 
ironworks, or some of the auxiliaries of the iron trade. They 
are therefore the best fitted to judge as to the capacities of the 
trade, and by bringing their personal knowledge to bear upon 
the interests of the railway company, have been able to main- 
tain it as a dividend-paying undertaking through all the 
heavy seas of disaster which have been experienced during the 
past year or two. While it is no doubt certain that a return 
of the remissions will be sought for in the future, it is by no 
means certain that the time for that has arrived. 
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Tin Mining in Larut. By Parricx Doytr, C.E., F.M.S., 
F.S.S., Member of the Royal Asiatic Society and of the 
Straits Branch. London: E. and F. N. Spon, 46, Charing- 
cross, 1879. 


THERE are some circumstances of much interest to the 
physical geologist, the mineralogist, and to the historian 
of remote ages, which force themselves upon attention 
when we seek to trace the sources whence from the 
beginning of history, and downwards with the stream of 
time, mankind has derived its supplies of one of the very 
earliest known metals—tin. In any careful inquiry as to 
the spots of the earth’s surface from which the earliest 
supplies of the metal were drawn, an adventitious difficulty 
meets the investigator. Not many decades since, before 
science came to throw its own light upon historical 
scholarship, pedagogues and book-worms were content 
with oracularly declaring that the “ancient:”—whoever 
these might be—drew their supplies of tin from 
the Cassiterides, islands somewhere or other in the 
Western Ocean, imagined to abound in tin, and whence 
the tin supplies for the then civilised portions of the 
European world were brought into the Mediterranean, 
annually, by the fieets of Phenician merchants. The 
redundance of tin in the far-off and scarcely identifiable 
position of these tin islands—the name ao from 
the Greek word for tin in use long before Homeric times 
—was a fable of precisely the same sort as that which 
for ages declared Cyprus to contain inexhaustible trea- 
sures of copper, both being alike founded in ignorance 
and scholarly pretension. It has been, however, ascer- 
tained with an approach to certainty, that the Scilly 
Islands, to the west of the Land’s End, were in reality 
these Cassiterides, and that = do not contain a par- 
ticle of tin, or of any other metallic ore. Whence, then, 


Y | came the astonishing and long-lived fable? In archaic 


times of navigation, when every voyage partook much of 
the nature of a voyage of discovery, it was a common 
habit of those who went down to the sea in ships, to 
conceal the localities whence they obtained their more 
valuable freights for their return voyages; and most 
probably the rocky islets of Scilly were chosen as a 
conveniently secluded entrepét, whence the tin pro- 
duced in Brittany, where it is still raised, and in Corn- 
wall, was annually taken away by Phenician 
voyagers. Cornwall and the opposite coast of Gaul may 
thus be credited with having been the sources of tin 
most anciently known to the Western world ; but the 

tern hemisphere had independent sources of supply. 
Chinese and Indian civilisation, acquainted with tin 
robably long before Phenicians knew anything about 
it, drew their supplies from the Malayan peninsula, and 
from the Straits settlements generally, whence the 
Portuguese and the Dutch have long drawn, and still 
continue to obtain, large supplies of tin of the very 
finest quality. It is of this region, of the circumstances 
of its stanniferous wealth, and of the rude and wasteful 
methods by which the apparently inexhaustible deposits 
of comminuted oxide of tin are smelted and brought to 
the state of marketable metal, that Mr. Dome, the 
author of the little work before us, treats. His infor- 
mation is drawn from personal experience, he having 
been the superintendent of large stream and smelting 
works in the Malayan district of Larut, besides this 
he is apparently well read in collateral sources of 
information, some of which are but little known in 


urope. her : 
The machinery employed for raising and washing 


al| the ore is of the rudest description, often consisting 


in the most primitive applications of coolie labour, 
sometimes applied in the form of a rude walking- 
wheel or tresAmill more rarely in the application of a 
rough water-wheel which can only be used during 
the rainy season. In the dry season water often becomes 
so scarce that washing has to be suspended. Steam 
pumps are, in the author’s opinion, indispensable for the 
effective working of the large district, the supply of tin- 
stone from which Mr. Doyle thinks, on well-b: 
unds, to be practically inexhaustible. The smelt- 
ing is performed with charcoal fuel, of which there 
seems to be still a good though a declining su py, 
consumed on little open hearths urged by air-blast 
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from bellows of the Eastern type; and the metal obtained, 
rude as may be the processes angnees. has long been 
known to be of superior purity. The best English com- 
mercial tin, including what is known as “ grain-tin,” 
contains about ‘3 per cent. of foreign metals. The fol- 
lowing analysis given by Mr. Doyle of tin from Sumatra, 
obtained by Mr. Overbeck, a Dutch chemist—apparently 
resident as an assay master at Penang—shows the 
superior purity of the tin from the Straits :— “Tin, 
99°966 ; iron, 0004; and sulphur in quantities 
too small for weighing”—p. 23. The process by 
which, from time immemorial, the largest portion 
of the impurities contained is removed in the pro- 
cess of tin smelting in Cornwall is not a little curious, 
and might repay a more exact metallurgical discus- 
sion than we can afford to it. The melted tin tapped 
from the reverberatory furnace into a suitable open 
pan has plunged into it suddenly a faggot of green apple 
tree ; a prodigious spurting and ebullition immediately 
ari rapidly subsides, and a thick porridge-like 
metallic alloy rises to the surface, carrying with it most 
of the adventitious metal, which is skimmed off for 
subsequent treatment. A still more interesting educt of 
Cornish tin smelting is the “hard-head,” which remains 


infusible, or imperfectly fused, on the bed of the rever- | § 


beratory. Latterly this useless material has been found 
to contain in a more or less concentrated state some of 
the rare and less fusible metals, such as tungsten, cobalt, 
and, it is said, molybdenum, which are found sparsely dif- 
fused through the washed tin-stone. Thesearch fortheseand 
other rarer metals collected inthecrystalline “hard-head ” 
deserves a much more careful and extended analytical 
research than has as yet been bestowed upon it. The 
eenpineh reply of a great analyst of the last century 
eserves always to be kept in remembrance. When 
asked how he had discovered so many new bodies, he 
said, “ Because I always examined carefully what every- 
body else throws away.” The importance of the aggre- 

te tin produce of the Straits may be judged of by the 
ollowing statements of exports of tin by Mr. Doyle from 
me :—“ India, 28,648 piculs ; China, 48,113 piculs; 
United Kingdom, 39,218 piculs ; Singapore, for trans- 
shipment to all three, 25,865 piculs ; and from Larut 
alone, the produce of tin for the five consecutive years 
was as follows : — 1874, 11,035 piculs; 1875, 29,599 
piculs ; 1876, 30,576 piculs; 1877, 39,996 piculs ; 1878, 
19,738 piculs.” 

These figures, together with Mr. Doyle’s account of the 
semi-barbarous methods of raising and smelting, amply 
justify his anticipations that British capital, machinery, 
and enterprise would surely render this one of the most 
productive and valuable seats of metallurgic industry 
upon our globe. British enterprise will, however, look 
towards our Australian colonies for enlarged o—~ of 
tin rather than to the Straits of Malacca ; in the latter 
we must encounter the competition of the Dutch, long 
there established, and perhaps ultimately of Chinese 
cheap labour, and Japanese adaptiveness and thrift ; while 
the Australian field is, so to say, all our own, and likely 
to remain so. 








PLOUGHS AT THE KILBURN SHOW. 
No. V. 

At Newcastle in 1864 the Royal Agricultural Society 
offered prizes for ploughs, and in competition for these 
nearly ail the principal plough-makers appeared. This 
was considered a great contest, and excellent work was 
made. Since that date the improvements made by dif- 
ferent makers have been entirely in detail modifications. 
The efficiency of ploughs at that date may, then, be taken 
as representing those of to-day. The following are some 
of the results obtained as given in the Journal of the 
Society :— 

Triats oF PLovcHs aT NEWCASTLE IN 1864. 
Two-wheel, Light Land, Furrow 8hin. by 5in. 


Maker ... ney > ge Howard. Hunt and Co. 
Deett .. « Sem ... 335°3 264°4 
Units of power ex- 

ded moving b 875°25 1136°6 895°9 
Sous foot of earth 
Two-wheel, Heavy Land, Furrow ldin, by 10in. 

OS Eee Howard. 
Draught .. 1234°4 1361°5 
Units of 


wer expended in moving 

1 cut foot of earth i 1185°2 

GENERAL Purpose PLovcus, Furrow 941n. By 6}1N. 
Two-wheel Plough. 


1307°0 


Maker ih insta aes au Howard. Ball. 
ane a oes: EiGi, Dns 487°19 462°15 458°8 
nits of work to move , ae : 

op he } 1136-10 1077-70 1069-9 
Swing Plough. 
Maker ... Ransome. Howard. M‘Gregor and Co, 
Draught ... 556°10 608°5 z 546°4 
Units of work 
to move i} 1297°50 1419°2 1274°8 
cut foot 


The oie given in this table will be seen to differ 
very much from those previously given, but they are 
similar to the draught of the ploughs tried in 1856, when 
Mr. Amos’s recording dynamometer was first used. At 
previous meetings the ordinary spring dynamometer was 
used, and at that of 1859 it seems to have been again 
employed after the more perfect instrument had been 
tried in i856 ; for great asis the difference in the draught 
of the same ploughs in different lands and under different 
circumstances, this alone cannut be equal to the differ- 
ence between the mean draught of the figures given in 
1859 and those of 1864, z.e., 127°89 1b. and about 440 1b.— 
ecting the 15in. x 10in. furrow in heavy land. The 
old dynamometer could not be read with any accuracy 
and as a rule the reading from the scale as the hand 
vibrated through a considerable part of its length was 
only guesswork, the minimum mean reading bein 
most easily caught by the eye. The mean draught o 
eight general purpose ploughs found by the trials of 





1856, when the new dynamometer was first used for 
ploughs, was 1549°37 lb. in free working, light, loamy soil 
and on a field of pasture seeds in a strong soil much 
trodden and hard frum heat and dry weather. The 
lowest draughts—1367 lb. and 1383 lb.—were of ploughs 
by Warren and by Ransome. In heavy land the mean 
draught was 24211b., and in light land 1328 Ib., the 
ae Howard’s and Ransome’s, being 1100 lb. and 
1225 Ib. 

In 1873 the dynamometer trials of one-wheel ploughs 
at Hull gave the following figures, the trials being made 
in a piece of second year’s seeds, the land being very dry 
and hard. 

Trials of Ploughs at Hull, 1873. 


Maker : .. Hunt. Ball. Corbett and Peele. 
oe - furrow. ry 8°96 x 4°82 9°38 x 4°85 9°17 x 4°67 

eight of earth turne . a 

per yard run, in lbs. \ 9 101 9% 
Foot-pounds of work 

done per Ib. of earth 12°93 16°18 13°41 
Draught in lbs. ... 414 545 427 °7 


The draught of the two-wheeled ploughs was larger in 
proportion to the increased size of the furrow, the draught 
of Messrs. Ball’s and Hunt’s being 764 and 802. These 
gures more nearly with those obtained at New- 
castle, when all the principal makers attended. Asa result 
of the Newcastle trials the judges awarded Messrs. Ran- 
somes, Sims, and Head, both the first prizes for two- 
wheel light land ploughs, the first prize for heavy land 
ploughs, the first for swing ploughs in light land and for 
neral purposes, or four out of six first prizes. To 
Messrs. J. and F. Howard they awarded the first prize for 
general purpose wheel ploughs, and to Messrs. McGregor 
and Co. the first for heavy land swing ploughs. 





. . . POR etree... 
adjusting the wheels is very simple and involves no hol 
through the beam. It consists of one square cross a 
held up on the under side of the beam, where it ; 
widened a flat piece welded on by a sin Ie 
clip. To the ends of this bar are attached the clips which 
hold the wheel standards. By these means all the neces. 
sary adjustments are secured for setting the wheels 
at any required distance from the beam laterally 9 
vertically. r 

The anuexed Fig. 54 shows the construction of the 
wheel and axle fittings, and as these axles are turned to fit 
the wheels it will b2 seen that plough work of the nine. 
teenth century will compare very favourably with much 
of that which is commonly thought to be of a higher 
order. Though not shown, the share is fitted to a lever 
neck, as illustrated by Fig. 41, p. 72, so that the share 
is adjustable. Either one or two wheels may be used 
with the plough or it may be used as aswing. These 
iliustrations represent Messrs. Ransomes, Sims, and 
Head’s present practice in the construction of ordinary 
ploughs. Of ploughs for special purposes we may say a 
few words further on. 

The modern ae as made by Messrs. J. and F 
Howard is shown in Fig. 55. _In this plough the handles 
are formed by welding toa T piece on the body end of 
the beam. The latter is of T section at the part where 
the greatest stiffness is required, namely, immediately in 
front and behind the coulter. The coulter clip is slightly 
set in or bent, so that the form of the beam does not 
interfere with the adjustment. The sliding pieces to 
which the wheel standards are fastened slide through 
holes in the beam, and are held by ascrew clip or eye 
bolt, placed between the beam and an angle piece welded 
thereon, as shown in Fig. 55, The share is carried on a 





Fic. 55 —HOWARD'S GENERAL PURPOSE PLOUGH, 1879. 


Messrs. Ransomes’ wheel plough is illustrated in Figs. 
51, 52, and 53. From these it will be seen that the 
beam is a combination of the truss and solid beam, the 






body and left handle being clipped between the truss 
and forming a very rigid though light structure, the 


Fie, 54- 


greatest strength being obtained at the coulter where 
the strain is greatest, The method of fastening and 





lever neck, a modification of that shown at Fig. 41, p. 72. 
and which by the lever is tightened by a nut on its end 
pressing against the back of the body. It is thus put in 
tension, and is easily maintained tight, while the side 
fastening of the original was liable to become loose at 
theshare. The share is held on the lever by a rod parallel 
with the lever neck. The turnfurrow is of the convex 
form, and is made from the rules now derived from long 
experience. By comparison with the plough, known as 
the J. A. plough of 1842, Fig. 38, p. 72, it will be seen, 
though many alterations and changes in form and detail 
have been made during the past thirty-five years, that 
the advance has not really been very great, or perhaps it 
should be said that little was left by John Howard for 
his successors to achieve. 

Since 1842 the principal improvements which have 
been made in ploughs consist in the employment of the 
long convex breast or turnfurrow and the lever neck. 
From that time no distinguishing invention has marked 
the production of any of the plough makers, though the 
masters in this art have effected many minor modifica- 
tions, which together have made the plough more perfect, 
mechanically speaking, though it is questionable whether 
much better work is made now than was made at 
Southampton in 1844. 

es 
rd 


Of late years multiple furrow ploughs have been 
ing considerable favour. We have illustrated 
Somerville’s double-furrow plough, which was probably 
the first of this character, and also the early all iron 
double-furrow plough, Fig. 37, p. 72, made about 1820 by 
ri ©. ing, of Cuddington, and shown in the 
museum of old implements at Kilburn. Double-furrow 
om have, in some of the country, been much 
employed for a considerable number of years, but three 


and four-furrow ploughs are now numerously made. The 
manufacture of ploughs for the great corn-growing countries 
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in recent years given great impetus to their 
abeoad ome Ransomes, Sims, and Head have been 
the chief leaders in this field, A very simple and effi- 
cient three-furrow plough which has n long known 
in the corn-growing districts of East Europe, was shown 
with the o implements at Kilburn, and to supersede 
this by an_ improved ey Dat piving the means of 
necessary adjustment and acility of renewal of wearing 
parts, Messrs. Ransomes, Sims, and Head, brought out 
Shen of plough shown in Fig. 56. The plough 





is carried on three wheels, the two main wheels 
being mounted on a cranked axle controlled by a lever 
by which the crank arms of the axle can be made to 
descend, and thus raise the plough bodies out of the 
round for turning and for ee _Fig. 57 shows a 
ouble-furrow plough of similar design by the same 


Fic, 7. 





makers, and the diagram, Fig. 58, illustrates another form 
of a series of double-furrow ploughs used to a consider- 
able extent in this country as well as abroad. As indi- 
cated, the lifting wheels are raised as when ploughing. 
By pulling the hand lever over towards the handles, the 
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lifting wheels are forced on to the ground, and the 
iouak is lifted from the ground for turning. When 
fifte the plough is balanced on the lifting wheels, and 
turns very easily. The arrangement is simple and very 
effective. A similar arrangement is adopted for raising 
the plough when one body is replaced by a subsoiler, as 
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shown in the annexed diagram, Fig. 59. By this arrange- 
ment both the body and subsoiling tine are put into work 
by throwing the two levers forward, the subsoiler pre- 
— the turnfurrow, which throws the furrow slice 
over the subsoiled portion, which is thus protected from 
being trodden down, the subsoiler working in the furrow 
last cut. 

Messrs. Hornsby and Sons, of Grantham, and Messrs. 
J. and F, Howard, of Bedford, and several other manu- 
facturers, also make a great variety of multiple furrow 
ploughs. Messrs. Hornsby’s may be P saws sow y referred 
to as ploughs of excellent design and workmanship, and 
generally of such substantial and well-finished detail 
that it is difficult to understand that they can_be 
made for the price at which they are sold. The 
multiple ploughs we have illustrated mm 4 however, 
ever, be taken as showing the general principles of design 
of design of all those now made. 

Making water-furrows in ploughed fields and ridging 
or moulding up roots or plants grown on the ridge, 
1s sometimes accomplished by me an ordinary 
plough up and down the field in the same furrow, so as to 
throw the earth to either hand. These operations are, 
however, better performed by the ridging or moulding 


plough, such as that illustrated in Fig. 60, which shows 
Fic. 60. 





the ridging plough as made by Messrs. Ransomes, Sims, 
and Head, but is generally illustrative of those made by 
other of the leading makers. The breasts are adjustable 
so as to make furrows of different widths. An adjust- 
able marker is attached, so that the trouble of setting out 
the land before commencing work is avoided, the making 
of one furrow gy, Sapna ese by the marking of the 

e for the next. removing the turnfurrow or breasts 
on either side, and the marker, this _— may be used 
for subsoiling, or a hoe frame may be attached and the 


lough used as a horse-hoe. Again, a potato-raising 
y may be attached, as shown in Fig. 608. Messrs. 
Hornsby and Sons and Messrs. Howard also attach a set 
of prongs to the hinder part of the body, and thus give 
the potatoes a double chance of coming to the surface. 


Fic. 608. 





It has often been said, and in many cases very truly, 
that English manufacturers have lost ground to Americans 
because the latter were ready to serve purchasers, espe- 
cially foreign purchasers, with implements constructed 
on the principles of those to which they had long been 
accustomed, instead of endeavouring to remove the pre- 
judices of the purchaser against the implements of the 
usual English types. Workmen are probably more 
conservative as to the forms of the tools they nse 
than in any other respect, and though English imple- 
ments may be superior to those in use in some other 
countries, it is difficult to make men in_ these 
countries see this, and it is better to take orders for 
implements which the foreign workmen will use than to 
get no orders, That the leading English agricultural 
engineers are fully alive to this is a fact which was con- 
spicuously illustrated, and formed one of the chief 
features of the plough show at Kilburn. Messrs. Ran- 
somes, Sims, and Head have taken the lead in the 
manufacture of ploughs to suit all countries, and are 
making a special feature of a series of what they call 
primitive ploughs. Amongst the old implements 
exhibited in the collection at Kilburn were an Egyptian 
a Java, and a Russian plough. The former attracted 
much attention, and are very like the ancient ploughs 
illustrated by Figs. 2 and 8, p. 26. Some of these old 
implements have been taken in hand, the rude wood or 
wrought wearing parts replaced by those of improved 
form in chilled cast iron. Two of those made for 
India and Egypt are illustrated in y 61 and 
62. As shown, Fig. 61 is fitted with a sharp 
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steel share for entering the soil when baked under a 
tropical sun. The body more ordinarily used is shown 
detached. The beam is high pitched to rest on the yoke 
of the oxen, and it is adjustable as to height by means of 
the slot in the body as shown. Fig. 62 is another form 
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of the even more primitive plough for tropical countries. 
This plough is intended to plough a depth of only 3in. 
or 4in., and none of them weigh 1001b. In many of the 
colonies and new countries the ploughs known as 
American are used, and ploughs in several varieties of 
these types are now being made at Ipswich. Fig. 63 
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represents the Anglo-American “ Eagle’ plough, in which 
the beains and handle are of wood, the body and breast 
cast in one piece, and the one small wide wheel directly 
under the beam. They are simple and strong, and 
specially adapted for breaking up plain lands and virgin 
soils where there are but few stones. Ploughs of this 
kind are made by several makers. Fig. 64 is another 
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form of Anglo-American ploughs in which the body 
or skife, as this form of body is called, is of wrought iron, 
the share of cast iron, and the breast of steel. The 
English land-wheel is used instead of the American wheel 
and fastenings. Another of these ploughs, in which body 
and breast are cast in one piece, is shown in Fig. 65, but 
the wheel is here replaced by a shoe or skid, which is pre- 
ferred in some countries, and especially in wet and 





sticky clay or loomy soils. The simple Anglo-American 
turnwrest or one-way plough, but with iron beam and 


anton, ip shown in Fig. 66. At the end of the furrow, 
the litt’ which simply hooks into the breast, is 
unhooked, and the breast and share turn under the body, 


and being then hooked on the other side, turns the next 
Fig. 65. 





furrow over the same way as the last, the plough going in 
the opposite direction. The share is oat with tes 
wings normal to each other, and thus acts as coulter 
and share. These ploughs are made in wood and 
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iron, and are used in India and elsewhere where 
simplicity is a oe A form of cleaning and 
boeing plough much used abroad is shown in Fig. 67. On 
either side of the skife is a long steel blade, each carrying 
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three wrought points for breaking up the soil and bring- 
ing rubbish to the surface. The American wheel fasten- 
ing is used. Other forms of ploughs for the oldest and 
the newest countries are also made, but enough has been 
said and shown to prove that the reflection can no longer 
be cast on English agricultural engineers that the forei 

purchaser must buy what the Englishman has ealy 


made or nothing. Fig. 68 is shown a very simple 
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device, known as a drag chain, which is hooked general] 
to the back of the coulter near the beam, when aelie 
land containing many weeds; this chain, with the weight 
at its end, collects the weeds and places them so t 
they are buried beneath the furrow slice. 

In Fig 69 is shown the turnfurrow, which is attached 
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to the plough, shown at Fig. 51, for making the Kentish 
furrow. The lower part of this breast is cut away, so 
that the slice, ins of being pushed aside and ga 
up against the Jast, is turned py ees over. Fig. 70 
shows a turnfurrow, known as a digging breast, which 
may also be exchanged for that shown on Fig. 51 for 
thoroughly breaking up the furrow slice. 
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Among other ploughs at Kilburn, those by Mr. J. Cooke, 
of Lincoln, with the compound wood and angle iron beams 
--the angle filled with wood—were particularly worthy of 
notice. The beams of this form are at once stiff and 
light, and the ploughs are of good design and well made. 
Ploughs with beams of tee steel with the cross member 
upwards, thus, T, were shown by Messrs. J. L. Baker and 
Co., of Kimbolton, Hunts. 








Satrorp Sewace Works.—Important sewage works are at 
present being constructed by the Salford Corporation, which has 
taken the initiative in providing a method of dealing with its 
sewage other than by turning it into the river Irwell, which at 
present is made the outfall for the district through which it passes. 
An entirely new system of sewerage for the borough is now almost 
completed, and when the other works in connection with this new 
system are carried out the sewage will be dealt with by precipi- 
tation. In the outskirts of the borough large precipitating tanks 
are being constructed, which it is expected will be in operation 
by the close of next year, and for raising the sewage at the outfall, 
of which, when the works are completed, there will | 
12,000,000 gals. to = po: oe 3 . a of combined — 

umping engines, each 0 effective horse-power, are e 
Sected aad the ‘contracts for these have just been placed in the 
hands of Messrs. James Watt and Co. of Birmingham. The 
works have also been so designed Ba! engineer, Mr. A. Jacob, 
that the effluent water from the tanks will drive a pair of turbines 


* 





which will actuate the ae the mixing house, and thus 
turn the fall of the sewage to useful account. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 

<-> ree &c., A. Rigg, Fenchurch-street, London.—8rd Septem- 

79. 

3822. Borrie Stoppers, W. Budd, Camberwell. 

3827. Gas, H. Reeves, Camberwell. —23rd September, 1879. 

= ew Movtprne Macutnes, J. Anderson, "Jarrow. —27th Septem- 

rT, 

oon, Pu or W. H. Nye, New North-road, Islington.—30th Septem- 


3980. tl Sewace, &c., R. Wild, Littleborough, and H. Ledger, 
Leek.— October, 1879. 

4023. Sroves or FURNACES for Heatinc Sotperive Botts, W. Smith, 
Glasgow.—6th October, 1879. 

=. Wueets of Bicycuss, &., J. Wilkins, Wolverhampton.—7th October, 


4088. Pires for Smoxinc Tosacco, H. B. Smart, Peckham.—9th October, 


am ay DRavLic Lirts, C. W. Baldwin, Gracechurch-street, London.— 
10th October, 1879. 

4153. Rais, 5. P. Spencer, North Shields, and R. Elsdon, Upper New 
Cross.—l4th October, 1879. 

4173. Spoo.ine THREAD, J. W. West, Boston, U.S. 

4176. ORNAMENTING Meta. Surracess, D. Littlehales, Birmingham. 

4181. ORNAMENTING ManTeL-Pieces, C. W. Wyatt, Adderbury.—l5th Octo- 
ber, 1879. 

4193. Dyersc a Cotovur Simurar to Inpico, E. G. P. Thomas, Brentford. 
—A communication from A. Leroux-Louvet and R. Lemyre, Rouen, 
France.—l6th October, 1879. 

4224. Ancanp Bugners for Om Lames, R. M. Seeck, Basinghall-street, 
London,—A communication from C. Kneusel, Zenlenroda, Germany. 
4226. Buanxets, Sueets, &c., E. de Pass, Fleet - street, London. —A com- 

munication from La Société H. Galante’ et fils, Paris. 

4228. Breecu-Loapinc SMALL-aRMs, H. Walker, Birmingham. 

4232. Cuttine and Suapinc Woop, J. Richards and E. Atkinson, Man- 

ester. 

4234. Brock Prixtineo, &c., G. W. von Nawrocki, Berlin.—A communica- 
tion from A. , Dresden.—18th October, 1879. 

4236. SicNaLuinc, Strerine, &c., Vessers, H. Simon, Manchester.—A 
communication from L. Kuechen, R. Kuechen, and A. Kuechen, Biele- 
feld, Prussia. 

4238. Gas - a for Cookine and Heatinc Purposes, W. H. Tasker, 
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4240. ORNAMENTAL Wrinpow B.rinps and Gvarps, G. H. Aylett, Upper 
Holloway, London. 

4242. Water Recutarors, A. Prunier, Livron, France. 

4244. Biscurr Boxes, W. Staniforth, Sheffield. 

4246. Toornine Saws, H. Theaker, Sheffield. 

4248. Meascrinc Fasrics, &c., J. G. Wilson, Manchest 
cation from A. Dérner, Waldheim, Germany. 

4250. Steam Encines, A. Metcalf, Preston. 

4252. CARBURETTING Apparatus, &c., W. R. Lake, Southampton-build- 
ings, London.—A communication from L. F. A. Lascols, Paris.—20th 
October, 1879. 

4256. RalLway Switcues and Sionats, C. W, E. Marsh, Newport, Mon- 


W. Tully, Kennington 


275. Stream Borer Furnaces, C. T. patves, Staleybridge, and W. J. 
Prestwich, Buckton Vale.—21st October, 1879 

m, Ii mn. 

gton, St. Helens. 

4287. en hae for Weavise, J, Gray, Salford, and J. Ingham, 
Blackley 

4289. SasH Fastenrcs, W. Macvitie, ‘Birmingham. 

4291. Srinninc Cotron, &c., C. A. low, M iter.—A i 
tion from C. Leyherr, Paris. 

4295. OgNamMeNTAL MetTaL Pirates, J. A. Desmurs, Thomas-street, 


Middlesex. 
4297. a for Surpty Vatves or Cocks, B. Finch, High Holborn, 
mdon. 
4301. Dryine Apparatus, &c., A. J. Reynolds, South ton-buildi 
Lend 


ion. 
4303. Ostarsinc Licut, A. Aron, Rose-street, London. 
4305. ConTROLLING the FLow of Liquips, F. G. Henwood and J. H. Chap- 
man, Budge-row, London. 
4307. Hutiinc, CLeaninc, and Po.isHine Rice, &c., E. Brasier, New 


Cross. 

4309. CourLine, &c., es igaemeaa Srock, C. Barker, Hall Farm, 
Taverham.—22nd October, 1 3. 

4313. Kyire CLEANING &., a 0. § William- 
street, London. ; ; pan: Se 

4315. PROJECTILES, C. Pieper, Belle Alliance-strasse, Berlin.—A com- 
munication from H. Gruson, Buckau, Berlin, and A. Hellhoff, Mayence, 
Grand Duchy of Hesse. 

4317. BREECH-LOADING SMALL-ARMs, E. James, Birmingham. 

4319. Purtinc Macurne, O. L. ee. St. Pierre les Calais, France. 

4321. SterevTyPe Puiates, &., W. T. Smith, La Belle Sauvage-yard, 
London. 

4323 Printinc TextiLe Faprics, W. Mather, Salford. 

4325. Fastentsc Hoops, W. Stanley, Manchester. 

4327. Morticixe, &c., Macuines, J. G. Hirst, Leeds. 

4329. Dress-HoLperRs, G. R. M‘ Donald, London.—23rd October, 1879. 

4333. Steam GENERATORS, J. Everding, Philadelphia, U.S. 

4335. es &c., Hat Bopres and other Articies, F. Cree, jun., 


339. ree. &c., W. Young, Summerville-road, Peckham. 

4341. Iron and STEEL, J. H. Wilson, Liverpool. 

4343. SECURING GLASS and other ScRFACEs in Frames for Lamps, &., W. 

. Box, Crayford. 

4345. Suavine Composition, P. Kratz, Coleman-streect, London. 

4347. AERATED and Minerat Waters, H. B. Condy, Battersea.—24th 
October, 1879. 

4349. Stream Boriers, 8. C. Davidson, Belfast. 

4351. Steam Evorves and Boiters, G. and J. Weir, Glasgow. 

4353. SuRcIcaL APPARATUS, F. Rawlings, Heaton Norris. 

4357. Grain ELevators, E Power, Bisho; — Within, London.— 
A communication from W. Stoll, Broo , U.S. 

4359. WasH-Boarps, P. Jensen, Chancery- om London. —A communica- 
tion from J. M. Davies, Hamilton, Canada.—25th October, 1879. 

4361. Brake Apparatus, J. Steel, Glasgow 

4363. METALLURGICAL FURNACES, &., Lieut.-Col. W. Hope, Army and 
Navy Club, Pall-mall, London, and R. 8. Ripley, Westminster Palace 
Hotel, Victoria-street, London, 

4467. Hypravtic Motive Power and Pumpinc Apparatus, J. Hastie, 
Greenock. 

4371. Screw Prope.iers, C. Jones, Liverpool. 

4373. Matcues, H. Wildt, Bradford.—A communication from L. Wagner, 

iilheim-on-the Rhine, Germany. 

4377. Gas Motor Enciyes, J. J. Butcher, Gateshead.—27th October, 1879. 
379. VaLves, W. Murdoch, Glasgow. 

“=.  rmemeanes HORSE-CLIPPERS, C. Askew, Grizedale, near Hawks- 


4383. Reapinc, &c., Macurves, E. G. Brewer, Chancery-lane, London.— 
A communication from E. ——g Paris. 

4387. PROPELLER and other Suarts, N. D. Spartali, Liverpool. 

4389. Sucar and Syrups, D. MacEachran, Greenock.—28th October, 1879. 

4393. SHEET METAL Cans, &e., J. 8. Macarthur, Glasgow. 

4395. Scarr Rive or ScarF SLIDE, O. Vaughton, Birmingham. 

4397. Paper, W. F. Nast, Langham Hotel, Portland-place, London. 

4399. Motive Power, J. Puntis, Winchfield. 

4401. Joints or Fastenincs of Straps or Betts, B. P. Walker, Birming- 
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mouth. 
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ham. 

4403. Drawine or Suapine Wire, G. and E. Ashworth, Manchester. 

4405. Evectric Lamps, A. V. ~ tg Chancery-lane, London.—A com- 

ion from F. T P. 

4407. Brakes, E. Ormerod, aa, 

4411. Fountains, J. Storer, Hammersmith. 

4413. VeLvets and Vz veTerNs, T. Emmott, Oldham 

4417. Steam Paviour, 8. Nicholls, Parliament-street, “Westminster. 

4419. VENTILATING and SUPPLYING AIR to Hovssgs, &e., J. Fisher, South- 
ampton-buildings, London,—29th October, 1879. 

4421. SanITaRY DISINFECTING VesseL, J. Wood Newport. 

4423. Horsesnosgs, C. 8. Tomlin, Westbourne es ia 2 


4425. Guy Barrets, H. sey 
J Ls Backpanp SHAFT vas, G. Shipley, Regent-street, 


4431, MILK-caNs, &., J. J. Baker, Greenwich. 








rm Lirts, F. Goddard and J. R. Robinson, Camberwell New-road, 
-_. 5. CovEnos for Watts, &c., C. Smith, Muswell-hill.—30th October, 


usr. Deer Sea Sounpina, J. G. Jones, Stoke Newington, London, and J. 
B. Saunders, Southampton. 

4439. Heatino or mane Iron, &c., J. G. Willans, St. Stephen’s- 
crescent, Bayswater. 

4441. Boots and Suoes, W. Beverley and J. Clyne, Aberdeen. 

4443. Securtne the Biapes of SHears to their SHanks or Bows, J. 
Rimmer, Sheffield. 

4445, Benpine Sueet Meat, &c., H. J. Haddan, Strand, Westminster.— 
A communication from B. Sc! erb, Vienna. 

4447, Sawine Woop, J. Rivhards, Manchester.—31st October, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
4581. Locomotive and other Enoines, H. F. Shaw, Boston, U.S.—11th 


November, 1879. 
4582. Sarery Breap Fork, H. C. Macdonald, Denmark Villas, Brighton. 


—llth November, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 


4382. Horrer Drepcers, W. Simons and A. Brown, Renfrew.—llth 
November, 1876. 


4366. Sprxnxino, T. Mitchell, Bradford.—11th November, 1876. 
4369. Lamps, H. E. Newton, Chancery-lane, London.—lith November, 
1876. 


4372 ae ge _ Siac, &c., ©. Wood, Middlesbrough-on-Tees. — 11th 
November, 187 

4412. Drvixe ieune, W. F. Beart, Arlesley Siding, Baldock. — 14th 
November, 1876. 

4432. SELF-PROPELLING, &c., Enoines, R. G. Burrell, Thetford. — 16th 
November, 1876. 

4478. VELOCIPEDES, &c., J. Starley, jun., and J. K. Starley, Coventry.— 
18th November, 1876. 

4549. Printino iiceeetionm, W. C. Kritch and A. Greenwood, Leeds.— 
23rd November, 1876. 

4363 Pavine Roaps, &c., E. P. Alexander, Southampton-buildings, 
London.—11th November, 1876. 

4377. EXPREssING and ‘ceuaee Puiastic Supstances, J. B. Moore, Old 
Kent-road, London.—11th November, 1876. 

4489. Meratiic BepsTeaps and Cors, C. W. Torr, Birmingham.—20th 
November, 1876. 

4392. Pumps, J. Watson, Greenwich.—13th November, 1876. 

4409. Biast Fu Races, W. S. Williamson, Mortlake’ House, Congleton.— 
14th November, 1876. 

4436. Pristine Mac HINERY, R. Timperley and R. T. Gillibrand, Darwen. 
— 16th November, 1876. 

sr TWO-WHEELED CanriacEs, A. E. Holmes, Derby.—18th November, 
1876. 

4582. Wes PRINTING Macurnss, J. Foster, Preston.—27th November, 1876. 

4419. Mrxine or BLenpivo Woo s, E., A., and L Dodgshun, W. uae, 
and J. W. Wilkinson, Morley. —15th November, 1876. 

4425. Castine STEEL, &e. -» M. Scott, Great Queen- -street, Westminster.— 
15th November, 1876. 

4513. Sarery APPARATUS for the Triccers of SMALL-anms, W. Anson, 
Birmingham.—21st November, 1876. 

4566, AcTuaTING the Supe VaLves of Sream, &c., Enouves, J. N. Floyd, 
Handsworth.—25th November, 1876. 

4805. ELectric LicHTIne APPARATUS, R. Werdermann, Princes-street, 
Surrey.—12th December, 1876. 

4875. PREVENTING IxcaUstation _and Removine Deposits from Pans, 
C. D. Abel, South dings, Chancery-lane, London.—18th 
December, 1876. 

4424. Recepractes for Housr Sewace or Waste, 8. S. Hellyer, Newcastle- 
street, Strand, London.—15th November, 1876. 

4435. EMBossiN, &c., SHapes and DesiGNs on Woven or Fecrep Fasrics, 
H. Dewhurst, Huddersfield.—16¢h November, 1876. 








Patents on which the Stamp Duty of £100 has been Paid. 


3826. Workinc Heavy Guns, G. W. Rendel, Newcastle-upon-Tyne.—17th 
December, 1872. 

3845. Packixe Rivos for Pistons of Steam Enaines, &c., L. Perkins, 
Seafoad-street, Grays’-inn-road, London. —18th December, 1872 

3343. MOTIVE POowER ENGINgEs, re Barr, Glasgow.—11th November, 1872. 

3377. Looms for Weavine, J. Lyall, New York, U.S.—13th November, 1872. 

3395. Sarery Vatves, &c., W. C. Church, Lombard- -etreet, London. "14th 
November, 1872. 

3478. Fornaces, &c., C. W. Siemens, Great George-street, Westminster.— 

21st November, 1872. 


Notices of Intention to Proceed with Patents. 


2702. Jack-nooks and Levers, J. Ho! orth, Dobcross, near Hudders- 
field, and J. H. Buckley, London.—38rd July, 1879. 

2783. Rartway Brakes, H. E. Newton, Chancery-lane, London.—A com- 
munication from O. B. Kendall and P. R. Miller. 

2791. CentTRirvcaL CrusHING Macuine, T.J. Smith, Fleet-street, London. 
—A communication from C. D. Goubet.—8th July, 1879. 

2801. Water Merers, H. E. Newton, Chancery-lane, London.—A com- 
munication from C. H. Bacon. 

2803. Ciimpinc Apparatvs, J. G. Wilson, Manchester.—A communication 
from J. Frings.—9th July, 1879. 

2808. DistrisuTine and Composine Type, O. Eisele, Bethnal-green-road, 
London. 

2816. BREECH-LOADING SMALL-ARMS, HK. Ellis and H. Scott, Birmingham. 

2821. Opentne and Cuosine Exectricat Circuits, &c., G. Zanni, High- 
bury. —10th Judy, 1879. 

2824. Enctnes and Pumps, J. Baker and J. A. Baker, Tabernacle-walk, 
London.—A communication from A. G. Waterhouse and B. B. Brewer. 

2829. Locks, F. C. Glaser, Berlin.—A communication from F. Hasden- 
teufel.—1L& July, 1879. 

2853. ENABLING ANIMALS to Freep Freety from Nosz-bacs, C. Court, 
Bermondsey.—12th July, 1879. 

2860. HyprocaRsons, 8. Pitt, Sutton.— A communication from P. Greiff. 
—Mth July, 1879. 

2360. Scariryinc the WeEDS orr the Dritis of Younec Turnips, J. 
McKidd, Caithness. 

2870. TREE-SAWS, H. Simon, Manchester, — 

te. 





A communication from J. C. 


2877. Saw-seTTING Macurnz, T. Holt, —_—— and T. Duncan, Oldham. 

2878. Macnetic Strays, &c., W. Wilson, bris 

2880. GENERATING STEAM and oe byepenny ae H. E. Newton, 
Chancery-lane, London —A communication from A. Nobel.—l5th July, 
1879. 

2883. Ice, F. N. Mackay, Liverpool. 

2886. SPRING ‘Tie Vans, J. Watling, Lambeth. 

2887. Screw Sockets, &c., G. Hookham, Birmingham. 

2897. Looms for WEAVING, a. Richardson, Batley. 

2899. Steam Traps, C. Holste, Great St. Helens, London. 

. CARRIAGE WHEELS, E. Honych . Camberwell. 

. GaLvanic Battery, C. H. Carlson, Lee.—l6th July, 1879. 

2915. Sanrrary TrovuGH Ciosets, T. Holroyd, Leeds. 

2916. Carnpinc Enoines and Grinpino the Fiats thereof, G. Ashworth 
and E. Ashworth, Manchester 

2920. VELOCIPEDES, J. Turner, Coventry, and A. Dewey, Holborn-viaduct, 
London.—17th July, 1879. 

2927. Lusricators for Epinninc Sprnpies, H. Simon, Manchester.—A 
communication from E. Appenzeller. 

2934. ee for Cranes, &c., M. Selig, Berlin.—A communication from 
O. Stegme 

2938. ececereuss Macuines, A. Hughes, Norton Works, Malton.— 
18th July, 1879. 

2943. Snips’ Licuts, &., A. M. Clark, eer -lane, London.—A com- 
munication from J. Garcin. —19th July, 1879. 

2958. ANILINE Brack, T. Holliday, Huddersfield. —A communication 
from W. J. 8. Grawitz.—2lst July, 1879. 

2976. SuRGICAL APPLIANCE, F. Chapman, ay -road, London. 
2978. Rotary ENGINEs, Pomps, and Meters, 8. C. Davidson, Belfast.— 
22nd July, 1879. 

. Pumps, H. Hodgkinson, Wirksworth. 
- Dewrance and G. H. Wall, Great Dover-street, 


pee 


2998. LuBRICATORS, 
Bor h, London. 

$005. Toa Sanp, &c., H. W. Barstow, Regent-street, London.— 
23rd July, 18 

we. A on cn — 8. James and T. James, Bedford. 

1879. 
3024. Lire-Buoys, A. W. Shepheard, Windermere. 
| Constavcrion of Tramways, J. Dixon, Laurence Pountney-hill, 
on. 
= a Stream Enorne, C. 8. de Bay, Westminster,—25th July, 


—24th July, 


3056. Manan Macuines, R. D. Bennett, Manchester.—26th July, 1879. 
= —? Apparatus, E. Kaulbach, ‘Gray’ s-inn-road, London.—28th 
Ay 879. 
. SHARPENING the —— of Reapine and Mowre Macuiyes, W. 
| og a oe aie —A communication from L. V. Guedon- 
Fois.—4th August, 1879. 





— 
— 
8148. Union Joust or Coup.ine for Pires and Tunes, R. Lowrio, N 
castle-on-Tyne. » OVO. 
8149. Moutpinc Sookerrep Pires, &c., T. H. Adcock and J, 
Woodville. —5th August, 1879. ‘assall, 
3160, Construction of Bospins and Sroous, J. W. Wilson, Barnsley. —6th 
August, 1879. 
$223. Measurinc Vesse.s, J. Domney, 
Hanley.—11th August, 1870. 
$301. SurcicaL LNSTRUMENT, W.J. Butler, Delamere-crescent, London,— 


1dth August, 1879. 

8512. Locomorive, &c., Curmneys, M. E. Walton, Torrington-square 
London.—2nd September, 1879. J 

$555. Burners for Gas and other Lames, F, Siemens, Dresden. —4¢i, g, 
tember, 1879. 

3625. Srea Enotes, Sunrace Conpensers, &c., W. Turnbull, F 
—10th September, 1879. 

8651. Latues for TURNING Woop, H. H. Lake, Southampton-buildings, 
London.—A communication from J. Davies and F. B. Chidester, —lh 
September, 1879. 

3693. ManuracrurE and Decoration of LinoLeum, KAMPTULICcon, &¢ 
8. =. Sutton.—A communication from C. M. Jacob.—1L5th September, 
187 

= "PREsey ING in ad Casts, oe M, Westmacott and C. J. Perceval, 


Birmingham, and T, Taylor, 


ulham, 





sar Gas, H. “Reeves, “Arthur- -atreet, Camberwell-road, Surrey,—23;7 
September, 1879 

8902. CooLInG WATER, &c., H. 8, Boase and C. Miller, Dundee,—29, 
September, 1879. 

3979. ConverTING Hipes and Skins into Learuer, J. Dayer, Bermondsey, 
London.—3rd October, 1879. 

$996, TREATING SoLID Resiwves, A. Mandre, jun., Live l. 

4006. AvTromaTic MusHRoom Ancuor, J. E. Liardet, reakspears-road, 
Wickham Park, Brockley. 

4007. Sprtnc and DovsLe-actiNe Winvxass, J. E. Liardet, Breakspears. 
road, Wickham Park, Brockley. 

4008. DousLe Grip ANCHOR, J. . Liardet, Breakspears-road, Wickham 
Park, Brockley.—4th October, 1 

4148. CHECKING the Receiprs of Money, J. T. Abell, Cannon-street, 
London.-—l4th October, 1879. 

4168, VewTiLaTors and CHIMNEY Cowxs, A. Hall, Albany Villas, West 
Brighton. 

4172. oo Sue.ts, &c., B. B. Hotchkiss, Southampton- buildings, 
Chancery-lane, London. 

4177. Liontinc Hyprocarson and other Lamps, F. R. Baker, Birming. 
ham.—15th October, 1879. 

4190. Hoop Iron, &e., W. H. Carmont, Fairfield. —16th October, 1879, 

4261. RENDERING. INCOMBUSTIBLE Raw or MANUFACTURED, &c., Svus- 
stances, J. Tennent, Glasgow.—21st October, 1879. 

4307. HULLING, CLEANING, and PoisHine Rice, &e., E. 
Cross.—22nd October, 1879. 

4312. ans FEtrLine for Puppiine Furnaces, 8, and D. Thomas, 

Ww 


Brasier, New 


4313. KNIFE-CLEANING, &c., APPARATUS, 
street, Strand, London. 

4321. Stergotyre Piates, &c., W. T. Smith, La Belle Sauvage-yard, 
London,.—23rd October, 1879. 

4333. Steam GENERATORS, J. aig Philadelphia, U.S 

4338. Ammonia, G. N. Tucker, Mark-lane, London.—A “communication 
from N. Basset.—24th October, 1879. 

4349. Steam Bor.ers, 8. C. Davidson, Belfast. 

4351. Steam Enoines and Boirers, G. and J. Weir, Glasgow.—25u 
October, 1879. 

4367. Hypraviic Motive Power and Pomprno Apparatus, J. Hastic, 
Greenock.—27th October, 1879. 

4379. VaLves, W. Murdoch, Glasgow. - 28th October, 1879. 

4425. RirLep Gun a H. Pieper, Liege, Belgtum. 

4431. Mu.x-cans, &., aker, Greenwich. 

4435. Coverinos for Yat &e., C. Smith, Muswell-hill.—30th October, 
1879. 


J. O. Spong, King William- 


ae having an interest in opposing any one of such applications 
shoul leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
November 15th, 1879. 





771, 2d.; 784, 10d.; 1005, 6d.; 1037, 4d.; 1082, 6d.; 1304, 6d.; 1330, 10d.; 
134], 4d.; 1351, 10d; 1417, 6d; 1423, 4d.; 1439, 4d.; 1442, 2d.; 144 
1455, 6d.; 1458, 6d.; 1459, 2d.; 1460, 2d.; 1461, 2d.; 1463, 2d.; 
1465, 2d.; 1466, 4d.; 1467, 2d.; 1469, 2d.; 1470, 2d.; 1471, 4d.; 
1474, 2d.; 1478, Sd.; 1479, 6d.; 1480, 6d.; 1488, 2d.; a0, 6d.; 
1486, 6d.; 1437, 2d.; 1488, 4d.; 1490, 2d,; 1491, 4d.; 1493, 2d.; 
1498, 2d.; 1499, 2d.; 1501, 6d.; 1504, 4d.; 1506, 4d.; 1512, 2d.; 
1514, 2d.; 1519, 2d.; 1522, 2d.; 1524, 6d.; 1527, 6d.; 1534, 2d.; 
1536, 6d.: 1538, 2d.: 1539, 2d.: 1540, 6d.: 1542, 6d.; 1543, 2d; 
1547, 6d.; 1548, 2d.; 1549, 2d.; 1551, 6d.; 1552, 4d.; 1555, 2d.; 
1575, 6d.; 1713, 2d.; 1716, 6d.; $ "2184, 6d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-oflice, Southamp- 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 





11538. Coatinc anp ENAMELLING Cast Inon Surraces, A. Browne.—Dated 
22nd March, 1879.—{A communication.)—(Not proceeded with.) 2d. 

The enamel consists of 60 parts powdered window glass, 30 parts white 

sand, and 2 parts anhydrous borate of soda, the mixture being fritted 

= ound to powder, and 10 parts finely powdered pipe clay thoroughly 

added thereto. This composition is applied to the surface of the 

pe so that when the cast iron is poured in the composition vitcifies 
and affixes itself to the iron. 


<008. peeeeearene or Sprines, G. W. Willford.—Dated 22nd March, 
6d. 

The vs ring is built up of flat plates and placed in position over bottom 
dies, when the top dies connected to the piston rod of a cylinder are 
caused to descend thereon and force them to the required shape at one 
operation, instead of shaping each plate singly. The apparatus is mounted 
over a tank connected with a water supply, and in which the spring is 
cooled or hardened. 


1156. Macuixe ror Makino Cakes, W. F. Meredith.—Dated 22nd March, 
1879.—(Complete.) 8d. 

A number of moulds are carried in front of holes formed in a dough 
box in which a piston travels, so as to fill the moulds, A hopper commu- 
nicates with these openings so as to supply different kinds ot fruit to the 
—— and a knife descends so as to cut the dough off when the moulds 
are fill 


1157. Tarcets, 7. Legge and J. Bartlett.—Dated 24th March, 1879. 6d. 

Three or more uprights are — at any convenient distance apart and 
are provided with grooved pulleys, around which passes an endless wire. 
The wire carries the object to be shot at. 


1158. Motive Power, J. Dove.—Dated 24th March, 1879.—(Provisional 
protection not allowed.) 2d. 
This consists in an apparatus for;propelling any kind of machinery by 
two distinct ways, First, by the rise and fall of the tide; Secondly, by 
the rush of the tide. 


1159. SHre_ps orn Guarps ror THrasuine Macuines, A, Wallis and C.J 
Steevens.— Dated 24th March, 1879.—(Void.) 2d. 
The sloping platform or feeding board, or the lower part of it, is made 
in the form of a flap hinged at its lower edge, so that it can fold down 
like a door, completely covering the opening of the beater drum. 


1160. Ittuminatinc Licutrnovuses, &c., J. R. Wigham.—Dated 24th 
March, 1879. . 

A burner is employed consisting of two or more concentric rings, each 
perforated with holes, Instead of chimney glasses a flue of talc is sus- 
pended over the flame, and causes a strong current of air to come in close 
contact with the top part of the flame. A system of valves enables an 
number of the rings to be brought into action, so as to regulate the light. 


1161. Generatinc Motive Power, J. Graddon.—Dated 24th March, 1879. 
6d. 


A wheel is placed on the wheel of the driving shaft of any motive 
power engine, and is acted upon by a larger wheél caused to revolve by 
means of a ligoid lift a of raising 50 tons by means of s 

~ being forced into the hydraulic ee by means of 

with the crank shaft of any 

mnected with a lever worked by 
fiy-wheel | by a joint, so that the ‘ly-wheek 


quantities of 
pumps operated 


motive 
a slide Rxed | to 
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} -—_ eal 
can revolve and carry round the slide, and one slide is arranged so that 





1181. Iron er megaary Posts, F. C. Glaser.—Dated 25th March, 1879.—(A 
au = . 





‘kked at one end at a distance equal to the d 
the yee employed to give motion to the lever. The pumps are 
fe Lond vith a suction and delivery valve at both ends. 

162. ConNECTION OF HANDLES TO THE Biapes or Knives, &., J. Mayer. 
ul * Dated 24th March, 1879. 6d. 
The handle is made with a recess to receive the tang, which is in the 
fa spring, and has a notch near the top on one side, into which a 
— er on the inside of the recess springs, A modification shows a 
ses vee) stud passing through the recess, such stud, when the tang is in 
‘ition being turned so as to engage with the notch in the tang. 
veral modifications are shown. 
1163. Hor-air Heatino Apparatus, W. H. Byram.—Dated 24th March, 
1879.—(Not proceeded with.) 2d. 
The heating ¢' ber is made of sheet copper, and contains a series of 
copper tubes through which air flows. This chamber is heated by coal 


gas or by a fire. 4 
1164. Hyprants, I. Ross. —Dated 24th March, 1879.—( Not proceeded with.) 
2d. 


2d. 
r of the valve chest is of D shape converging in a hollow 
BJ ned x's ths tndet sound betmeh ab bothems, Where & hase tanpe 
flange to secure it to the service branch of the main. The top of the valve 
hest is detachable and is formed with the delivery valve orifice through 
it and the short vertical branch formed on the upper outer surface, and 
to which the hose is attached, by a screw coupling, all in a vertical line 
over the inlet branch, so as to give free passage of the water upwards 
when the valve is open. 
1165. CarsuLina MACHINES, F. Wirth.—Dated 24th March, 1879. -—(A com- 
nication.) 8d. 

a hydraulic a A is employed in which the upper working of a 

unger is effected from below by a lever being depressed from above, 
Rees is also an elastic chamber with four ribs, and made of semi-hard 
india-rubber strengthened with linen, and designed to receive the neck 
of the bottle. Elastic chambers when under pressure, fold together, and 
give the capsule such a shape that four points project therefrom, which 
kre afterward folded over by turning the bottle a little. A screw is used 
in connection with the end of the first elastic chamber, and its head is 
turned out to receive the head of the bottle so as to prevent the capsule 
slipping. 

1108. Frames on Hotpers ror Maps, Pictures, &c.,4. W. Hale.—Dated 
24th March, 1879. 6d. 

Four corner pieces are employed to fit one over each corner of the 
picture, and are each attached to a bar, the end of which passes through 
a socket, fitted with a pressure screw, whereby the ends are secured. A 
pinion may be made to gear with teeth formed on the ends of the bars, 
so as to draw the corners firmly on to the corners of the picture. 

1167. AUTOMATICALLY ReevcaTine THE “Cut-orr” ror STEAM ENGUNEs, 
B. T. Hughes. - Dated 24th March, 1879.—(A communication.) 6d. 

The valve is cylindrical, and is attached to a hollow shaft, to which a 
regular oscillation is imparted bya lever on the shaft and an excentric on 
arod. The valve has an opening to the steam chamber, through which 
steam freely at all times, and from the cylinder is an opening 
threugh that portion of the valve which bears inst the seat around the 

rt, and in the surface of the valve near such portion is a depression 
that, as the valve is turned, covers the port, and opens communication to 
the exhaust e. Through the hollow shaft a second shaft passes 
inside the cylinder, and is flattened to serve as a guide for an independent 
cut-off valve, the surface of which corresponds to the opposit o 
the opening in the slide valve, and so that when brought together such 
opening is closed and open the steam passage to the cylinder. A spring 
acts upon this valve, and tends to keep it in its closed position, until the 
action of the ot overcomes the pressure of the spring when the 
valve is opened. 

1168. Preparation or Dye Srurrs, B. 7. Hughes.—Dated 24th March, 
1879.—(A communication.) 2d. 

Methyl-ethyl amyl, and similar ethers of the isomeric naphtholmono and 
disulphonic acids, and also of the sulphonic acids of the dioxynaphthaline, 
are used to act upon aromatic diazo or di id p ds obtained 
from aniline, toluidine, xylidine, and their methyl-ethyl-amyl products, 
or from the amido-phenols, amidophenol, amido-kressol, and their 
ethers, or from the aromatic amido-acids, say, the isomeric amido- 
benzoic acids, whereby a numerous variety of dye stuffs may be 
obtained. 

1169. Treatrno AND Prerarinc Eartu For Use in ComMmopeEs Anis 
Eartu Ciosets, G. H. With.—Dated 24th March, 1879. 4d. 

Any kind of earth, not actually clay or sand, is dried by exposure to 
air, then pulverised and sifted, Charcoal produced from wood or peat is 
also pulverised and sifted. One ton of the former and half a ton of the 
latter are mixed with three hundredweights of dry sifted gypsum. 

1170. Dress Hoiper, A. M. Clavk.—Dated 24th March, 1879.—(A com- 
munication. )—{ Not proceeded with.) 4d. 

Two arms of an E form carry a pad at the end of the lower arm and 
at the top are ointed to a link secured to a block from which the holder 
is suspended. When the dress is placed between the pads, the slide pulls 
the link upwards and so forces the pads together. 

1171. Srreet Gutieys, J. Johnston.—Dated 24th March, 1879. 6d. 

A vessel is formed with an outlet branch near the top which leads to 
the sewers. In front of this outlet branch inside the vessel is fixed a 
grid and in front of this a sheet of metal. The water from the street 
flows into the vessel at the top, passes between the two plates, through the 
grid and into the sewer. 

1172. Douste-actinc Sprrat Pencit anp oTHer Cases, A. H. Wood- 
ward.—Dated 24th March, 1879. . 

The lead is contained in a coil box of ordinary censtruction, which 
slides in a conductor tube, the rotation of the coil box bein, vented by 
a pin on it taking into a straight slot in the conductor tube, Upon the 
latter the spiral tube works, such tube being made by coiling metal in 
the required directions on a mandril, one part having a right-handed 
spiral slot, the other a left-handed spiral slot, the two parts 
being joined so as to form one continuous tube. Upon the upper 

of this tube slides a telescopic tube, which when pushed 
own towards the pencil end passes between the spiral tube and 
the large tube forming the body of the pencil case. This last tube is 
soldered at its lower end to the lower end of the conductor tube. On 
the inside of the telescopic tube and near its lower or inner end is a pin 
which passes through the spiral in the upper half of the spiral tube and 
also engages in the straight slot in the conductor tube. 
1173. Apparatus ror Cugckixe Fares, H. 7. Davis.—Dated 24th 
March, 1879.—(Not proceeded with.) 2d. 

The apparatus enables a passenger to ascertain the correct registering 
of the amount paid by the ringing of a bell, and also the display of a 
figure, the indicator or register being acted simultaneously with such 
display and ringing. 

1174. Surrace TestiInc APPARATUS USED IN Dresstno MILtstones, I. R. 
Lake.—Dated 24th March, 1879.—(A communication.) 6d. 

A circular-shaped metallic plate is faced off in a lathe to a perfect sur- 
face, which is coated with t and brought into contact with the face 
of the stone, so as to indicate the parts to be picked or dressed off. 
1175. Execrric Cannes, J. Imray.—Dated 24th March, 1879.—(A commu- 

pie J 6d. 

Two metallic wires are placed el to one another and each enclosed 
in an insulating material consisting chiefly of mineral carbonaceous 
matter, which is moulded so as to surround the wires in cylindrical form 
with a thin middle rib uniting the two coatings. The material when 
heated and calcined at the it b partially ductive. 

1176. Rerriceratine Apparatus, W. R. Lake.—Duted 24th March, 1879. 
—(A communication.)—(Complete.) 6d. 

An air pump forces compressed air into a coil of piping submerged in a 
tank of water where it is cooled, and then passes to an be namo | engine 
be te actuates, and it is then discharged broadcast into the refrigerating 
chamber. 

1177. Fastrentnos vor TRAVELLING Baas, &c., BE. de Pass.—Dated 2ith 
March, 1879.—(A communication.)—( Not led with.) 2d. 

The fastening consists of a lever provided with studs, against which a 

spring abuts, its outer ends ing against that jaw of the frame of the 
to which the fastenin E secured. On the upper part of the lever is 

a thumb- , and on either side of the lever is a slot, with which catches 

on the other jaw of the frame engage when the fastening is closed. 

1178. Manvuracrore or Steet, J. 7. King.—Dated 25th March, 1879.—(A 
communication.)—(Complete.) 2d. 

Carbon in any convenient form is charged intoa Siemens’ or equivalent 
furnace, after which blooms, soft steel or sponge is placed thereon and 
melted so that it rans down through the carbon and combines therewith. 
The steel is then tapped into a ladle and spiegeleisen or ferro-manganese 
added thereto. 


1179. Macninery For THE MANUFACTURE OF Scotcu Bonnets, &c., W. 
and T. Wild.—Dated 25th March, 1879. 8d. 

This consists, First, in the employment of two straight needle bars for 
knitting a circular fabric without a seam ; Secondly, in the mechanism 
for governing the action of the needles, which consists of two drawing 
cams fixed to blocks on sliding bars, which cams force down the needles 
in order to form the stitch or loop; Thirdly, in the ee of self- 
ae narrowing machinery to said needle bars in order to narrow all 
round the circular fabric or at any part thereof. 














1180. Burton Fasreninas, H. J. Haddan.—Dated 25th March, 1879,—(A 
communication.) 4d. 
A metallic two pronged fastener is formed with a staple to receive the 


proceeded -) 4d. 
A bar of iron ak aie is bent to a A form and joined by cross 
— Sa or cross pieces are secured to the top of the post and carry 
e insulators, 


1182. Coatrnc or Prorectina Iron, STEEL, &c., D. Clerk and C. A. 
Fawsitt,—Duted 26th March, 1879. 4d. 
The surface to be protected is cleaned and pieces of platinum applied 
thereto, when the two metals are heated to the welding heat of iron, and 
then pressure or concussion applied so as to weld the platinum to the 
iron or steel. 
1183. Apparatus ror Covering on Exposina THE LENSES OF PuorTo- 
ee. Apparatus, J, B. Spurge and J. Whitcher.—Dated 25th March, 
9. : 
A pivot rod or spindle is arranged free to turn and parallel with the 
principal axis of the lens, and moun’ in gs attached to the 
sliding front of the camera, and upon the pivot is secured a disc of 
surface dimensions sufficient to cover the lens. Also upon the pivot isa 
crank arm or toothed ent to which a rod or toothed rack is secured, 
and also a spring to hold the crank arm or segment so that the pivot is 
rocked or turn aang round, and with it the covering dise so as to 
cover the lens. This is the norma! position of the disc, and when the 
sensitised plate is to be exposed the crank is acted upon by its rod and 
removes the disc for such time as the plate is to be ex 
1184. Recu.atixe Suprpty or Gas orn Liquip Foe. ror Heatine, R. 
Brewster.— Dated 25th March, 1879.—( Not proceeded with.) 2d. 
A cock fitted to the pipe to supply the gas is actuated by « lever con- 
nected with the main rod of a pressure gauge, so that as the pressure rises 
or falls in the heated chamber so will the cock be more or less opened, 
and the supply of gas consequently regulated. 
NGS, Hecommer FoR Mou.p1no, J. McFarlane.—Dated 25th March, 1879. 


6 
A swivelling ramming pattern plate and frame is made with one-half 
the pattern secured on each side, preferably at some distance from the 
swivelling fulcrum, and at a fact po height from the ground for the 
moulder to fill and ram the mould without too much stooping, so that 
each half may alternately be rammed along the — front edge of the 
plate, to which it is ie tu fit exactly by both being planed on their 
fitting and joint surfaces with fitting slips to keep the boxes in true 
central position with the patterns. 

1186. Brakes ror RAILWAY AND OTHER CARRIAGES, J. Benson.—Dated 
25th March, 1879.—(A communication.) 6d. 

Brake,blocks of the form of a segment of a circle are fitted over the top 

part of the wheels, one end being secured to the frame of the > 

and the other connected to a system of levers which, when actuated, 

cause the blocks to descend and grip the surface of the wheel. 

118'7. Composition FoR PREVENTING INCRUSTATION IN BorLers, &c., J. E. 

Thomas.— Dated 25th March, 1879. 4d. 

Twenty parts common soda and fourteen parts caustic soda are dis- 

solved in water, and seventy-eight parts kaolin or China clay added 

thereto. The water is then evaporated, and the solid matter which 

remains is ground to powder, and added in small quantities to the feed- 

water of the boiler. composition may also be employed as a lubri- 

cant, or to clean the surfaces of silver or other metals. 

1188. Apparatus ror Measurino Water, &c., H. A. Dufrené.—Dated 

25th March, 1879.—(A communication. )}—( Not proceeded with.) 2d. 

A receiver contains a trough with two compartments oscillating on a 
horizontal axis, and furnished with a movable weight. The reciprocating 
movement is registered by an ordinary appuratus, and an oscillating float 
is jointed to a rod carrying a valve which rises or falls for opening or 
closing the entrance of the water. 

1189. Raitways, A. Greig —Dated 25th March, 1879. 8d. 

This consists, First, in the combination of grooved or corrugated sleepers 
with chair jaws and hook bolts for securing rails to sleepers ; Secondly, 
the employment at the junction of two lengths of the railway of chair 
jaws of greater length fastened to sleepers of corresponding width, and 
with two grooves or corrugations in them to admit of the abutting ends 
of the rails of the two lengths of railway being secured to the chair jaws. 
1190. Fip ror THE Upper Masts or Yacurts, &c., G. Allix.—Dated 25th 

March, 1879. 6d. 

This consists of a lever hung loosely on a pivot in an extension of the 
fid hole beneath the fid, and having at its upper end a catch to en in 
a notch on the underside of the heavier end of the fid and hold it up 
until it rests on the tressel trees or cap, the lower arm of the said lever 
being curved outwards, and the lever being so hung or weighted as to 
cause this curved part to project slightly out of the fid hole. 


ue. Srups, 7. Southgate.— Dated 25th March, 1879.—(Not proceeded with.) 


The front of the stud is hollow and contains spring catches, which take 
into the stem attached to the back of the stud. These catches are released 
by forcing inwards a cap piece sliding in the front plate of the stud. 
1192. Recister1nc THE NuMBER OF PERsons ENTERING TRAM-cARS, &c., 

W. R. Lake.—Dated 25th March, 1879.—(A communication.) 1¢d. 

A box of metal is made in two parts securely fastened together, but 
removable from each other to facilitate inspection. Within the box there 
are two dials placed one above the other, the lower one fitting upon a 
tubular pier, through which passes a spindle designed to receive the 
upper dial. The upper dial is secured to the spindle by a pin, so that 
when the spindle revolves the dial is carried with it. The lower dial 
carries upon its under surface a ratchet-wheel, which is operated by a 
pawl, the pawl causing the ratchet-wheel and consequently the dial 
attached thereto to revolve. The upper dial has upon its face the figures 
1 to 9 and the cipher 0, these figures representing units. 


1193 Printinc Patrerns on TEXTILE Faprics, &c., J. J. Sachs.—Dated 
25th March, 1879. 4d. 

Instead of priuting from rollers or blocks, the required design is pro- 
duced in woven, knitted, or other open work, and then saturated with 
the colouring matter. It is brought into contact with the material to 
receive the impression, and through rollers, which exert the 
required pressure. 

1194. Manvracturinc HorsesHogs, B. J. B. Mills.—Dated 25th March, 
1879.—(A communication.) 8d. 

This relates to the mechanical process of making steel-calked horseshoes 
from bar iron and steel calk blanks, consisting in hot bending the bar to 
impart contour and affixing cold calk blanks thereto in proper relative 
— to form toe and heel calks, then re-heating the bent bar and 

eating the said calk blanks, then welding and rough swaging the same 
at one operation in dies, the surplus metal escaping in a marginal fin, 
then removing said fin in trimming dies, then re-swaging the forging 
without preliminary re-heating and finally re-trimming and cold punching 
the same. 

1195. Ovrsrpe Furnaces or Steam Borrers, C. Pieper.—Dated 26th 
March, 1879.—(A communication.) 4d. 

This consists in constructing the crown of the furnace of a series of 
tubes communicating at one end with the boiler and at the other end 
with a chamber, the top of which is in communication with the boiler 
by means of one or more other tubes placed outside or above the furnace. 
1196. Buxptisc Yarns anp Smucar Mareriars, J. H. Stott and C, 

Thorpe.—Dated 26th March, 1879. 10d. 

Upon a base is secured a hollow column bored to receive a piston on 
the lower end of aram which passes through a gland at the top of the 
column, and on the upper end of the ram is the crosshead which forms 
the movable bottom of the press. The through which the ram 
passes has undercut grooves in it on opposite sides for bolts which secure 
the bars forming the sides of the press, to each of which bars on one 
side a bar ,is jointed (to form the movable -, An the press, which top 
bars are secured in the usual manner by bars ged to the lower ends 
of the vertical bars on the opposite side of the press. The press is 
actuated to force the ram up and draw it down by any convenient liquid 
or fluid under sufficient pressure. Pumps supply the liquid to the press 
by pipes to the cylinder above and below the piston, such pipes having 
mh my so that by actuating them the pressure of the fluid is admitted to 
the underside of the piston and allowed to escape from the upper side 
of the piston, when the ram is to ascend, and vice versa when the ram is to 
descend. The cock can be worked automatically when the ram has 
reached a certain angle. 

1197. Swett Pin Hince Jornt ror Looms, J. Lang, W. Stancliffe, 
and J. Brierly.— Dated 26th March, 1879. 4d. 

The swell-piece end is shaped so as to form the male part of an ordinai 
shaped hinge, with the exception that the hinge pin is made very muc 
larger than those of the ordinary kind. The female portion of the hinge 
is made to bolt on the outside of the back i of the shuttle-box, the 
hinge roll being fitted into the back plate. The hinge pin may be secured 
by a set pin. 
1198. CiEansine Woot, &c., 8. D. Cox.—Dated 26th March, 1879.—(Com- 

lete.) 6d. 


To remove grease, potash, and other foreign substances, the wool is 
saturated with bisulphide of carbon, which is recovered back ata 
low temperature. An iron cylinder is fitted with a perforated false 
bottom and movable inside top for the wool firmly down. The 
outside top or cover is made to fit a female joint on the upper side of the 
cylinder flange; an outer casing contains water to be heated to the 
required perature by a steam pipe communicating with the lower 
part of the casing. Attached to the upper part of the cylinder is a pipe 
connected with a worm condenser, provided with a glass tube com- 
municating wit! vacuum chamber. This Seonker is con- 





shank of the button and has lancet ts to penetrate the material, and 
then be turned bask thereon 90 es te ssoure it in position, ; 


1199. Cuminey Cowis anp VentitaTors, J. M. Lamb.—Dated 26th 


This consiste in the f cup-shaped pi 
ist peculiar arrang t of cu eces, arms, 
and blades, the whole working on a spindle in oil-box. 
1200. Macuiyery ror CompressinG AIR AND Gases, IV. H. Northcott.— 
Dated 26th March, 1879. 6d. 
A main cylinder is io my the piston of which is prolonged to form 
a second cylinder of smaller capacity. The air drawn into the main 
cylinder by the motion of the main piston in one direction is forced into 
e smaller cylinder during the return stroke, and is there further com- 
ressed by the stationary —— upon which the second cylinder works. 
‘ater is admitted with the air into the first cylinder to lubricate and 
keep cool the interior parts, and with great increase of density or quick 
compression, 
1201. Warer-cLosets, G. W. von Nawrocki.—Dated 26th March, 1879.—(A 
communication.) 6d. 
The basin is, by means of metal straps or brackets, fastened to the 
seat, and has a pan below which can turn on a fulcrum pin, and is kept 
closed by a counterweight on a lever fastened to the pan; this counter- 
weight rests on a fixed arm, and has on one side two teeth and on the other 
astud. The fixed arm carries a double-armed lever fitted on one end 
with a tumbler turning on a pin. 
1202. Macuines ror Wasuinc Roots, “ Gancues,” MINERALS, &c., 7. J. 
Smith.—Dated 26th March, 1879.—(A communication.) 6d. 
A swinging movement may be imparted to a cylinder sieve in order to 
throw out the roots on toa » Hor doy Arms or agitators are fitted to an 
axle turning within the sieve by means of a crank handle, and the arms 
are adjustable in iron sockets with square holes in their centres, through 
which the axle passes. The arms are adjusted to suit the size of the roots, 
and are secured by screws. 
1208. Coatinc THE SurFace oF Moutps witH Biack LEAD FoR ELEcrTRO- 
Typina, A. A. Clowes and J. Batey.— Dated 26th March, 1879.—{ Not pro- 


ceeded with.) 2d. 
A flat brush is attached to a bar and receives a rapid vibratory motion. 
The moulds to be black leaded are placed on a table moved slowly for- 
ward beneath the brush by means of a screw, fitted with a bevel wheel, 
which gears alternately with one of two pinions, so as to cause the table 
to travel to and fro. 


1204. Gas Burner, G. Rowley and E. Smith... -Dated 26th March, 1879.— 
‘Not with.) 2d. 





(Noi i . 
A quantity of benzoline is placed in a tank communicating by a tube 
with the burner, such tube being heated by a small burner so as to cause 
the benzoline to evaporate and be consumed at the burner in the form of 
@ gas. 
1205. Piovcus, 7. Bradley.—Dated 26th March, 1879.—(Not proceeded 
ith.) 


wi . 

The beam is tubular and of circular section; the handles being also 
tubular but of a taper section, their larger ends being attached to a V 
piece, connected tothe beam. The body is made with a head that partly 
encircles the beam and is attached thereto with looped straps, that pass 
over the beam, whilst their screwed ends pass through holes in the head 
and are secured by nuts. 

1206. Carvine Forks, R. F. Mosley. —Dated 26th March, 1879. 4d. 

This consists in making the guard with two prongs or legs, so that the 
connection between the guard and the shank of the fork will be outside 
the said shank, thus admitting of the shank being solid and not recessed 
as now ordinarily made. 

a ag aay Exrecrric Licuts, 7. A. Dillon.—Dated 26th March, 

A fiat cylindrical vessel has a short tube of narrow bore standing in it, 
over and on which is drop a hollow wheel with hollow radial arms. 
On admitting compressed air it would try to lift the hollow wheel off the 
short tube it is pivotted on, and if the air found outlet through the arms 
of the wheel, and on one side of the extremity of such arm, a rapid 
rotary motion would be — to the wheel. Such motion is utilised 
to actuate an electric machine. 

1208. Conwectine Pires To Taps on VALVES OF WATER SupPLigs, &c., J. 
J. Royle.—Dated 26th March, 1879.—(Not proceeded with.) 2d. 

Between the parts to be united is inserted an india-rubber washer 
which, by means of the pressure of water thereon, or by a screw clip 
acting upon the outside thereof, insures a perfectly tight joint. 

1209. Vatves, S. Whitaker.—Dated 26th March, 1879. 4d. 

This consists of forming the valve of brass or other suitable material 
and in introducing a soft metal facing in such valve, which is arranged to 
close against a V shaped annular projection formed around the orifice in 
the valve body, this valve being loose from the screwed spindle and pre- 
vented turning by having guiding wings and a square extension passing 
into a corresponding hole formed in the lower part of the valve body. 
120. Stoppers ror Borties, &c., L. Vallet.—Dated 26th March, 1879. 


This consists, First, in constructing internal stoppers with an acute 
angle groove to receive an india-rubber or elastic washer ; Secondly, in 
th 





banneguy: | e stoppers of a Pp d of ground or pulverised glass and 
shellac in the proportion of about two parts ground glass to one part of 
shellac. 


1211. Speep InpicaTor ror Encixes, W. Stroudley.—-Dated 27th March, 
1879. 6d. 


This consists essentially of the combination of an adjustable scale with 
the gauge tube of a speed indicator. 

1212. PrLoveus, G. Reid.—Dated 27th March, 1879. 6d. 

This consists in the construction of an automatically guided wheel 
plough with the plough and mould-boards over each other on one side of 
the main beam, so tt the plough, when turned, only requires to be 
rolled over on its wheels, all on the unploughed land, to return and cut 
to and fro along the same furrow. 


1213. Swinctnc Crapies ok Cots, G. W. von Nawrocki.—Dated 27th 
March, 1879.—(A communication.) 6d. 

This refers to the combination of a swinging cradle or cot with a 
clock-work, whereby the cradle, through the means of a constantly 
revolving crank, is impelled by spring or weight. 

1214. Movu.ps anp Cores ror CasTING In Metats, G. Brown.—Dated 27th 
March, 1879.—( Not proceeded with.) 2d. 

This consists in making moulds and cores for casting in metals from 
dry sand, instead of wet, as hitherto, and the construction of a press 
therefor. 

1215. Apparatus For Sew1nc Straw Brain For Hats, &c, B. Hunt.— 
Dated 27th March, 1879.—(A communication.)—(Not proceeded with.) 


4d. 

The needle bar is adapted to bevelled guides on the top of the bed or 
table of the machine and its edges are bevelled to accord with the guides. 
On the underside of the table are bearings for the driving shaft, which 
in addition to the usual slotted cam for operating the needle bar, carries 
two cams and a dise from which — a crank pin. One of the cams 
acts on an anti-friction roller carried by the short arm of a bell-crank 
lever, which is hung to a bearing beneath the table, the long arm of the 
lever being connected by a rod to an arm ona swinging frame hung loosely 
to the shaft of the lower feed roll which is adapted to fixed bearings on 
the bed of the machine. The swinging frame carries a spring pawl, which 
acts upon the teeth of a ratchet wheel secured to the last-mentioned 
shaft, the point at which the pawl in its movement commences to act 
upon the teeth being determined by the upper end of a lever hung to the 
same shaft and having at the lower end an adjusting screw. 

1216. Cuairs, W. Staats.—Dated 27th March, 1879.—(A communication.) 
—(Not proceeded with.) 2d. 

This consists in closing the back by fixing to the bent wood a light 
flexible slab formed of veneers cemented together with their grains 
crosse! 

1217. Woven Fasrics, 4. Topp.—Dated 27th March, 1879. 4d. 

A loom of the ordinary construction with eight shafts is used, but in- 
stead of weaving the cloth with the whole of the weft on the face, the 
weft is divided equally between the back and the face ; this is done by 
floating the weft under two and over six warp threads, and over two and 
under six warp threads alternately. 


1218. Currarn Bunn anv OTHER ROLLERs, F. W. Brownlow.—Dated 27th 
March, 1879.—(A communication.)—(Not proceeded with.) 4d. 

This consists of an improved spring formed of redoubled series of 
spirals or coils concentric or one within the other, and secured to the 
shaft or spindle upon which the roller turns. Each of these concentric 
series is formed of as many turns of the wire, or steel ribbon of which it 
is}made, as may be required. The successive series of spirals or coils are 
connected first at one end and then at the other end of the spring. 


1219. SypHons ror AERATED BeveraGEs, L. Vallet.—Dated 27th March, 
1879. 6d. 


This consists in constructing the internal tubes of syphon bottles 
so that the area of the tube is less than the area of the valve and discharge 
passage and spout of the syphon and contracting the lower end of the 
syphon tube. 

1220. TacktE AND GEar ror LOWERING, Raisino, &c., SHIPS’ AND OTHER 
Boats, J. Clark.—Dated 27th March, 1879. 6d. ; 

This relates, First, to the method of reeving the tackle, being the 
lowering rope or line, through the blocks for lowering and raising ships’ 
and other boats; Secondly, to the form of hook, to which the shackle 
from the lowering blocks is connected, and by ,which the boat is hung, 
carried, and released or detached. 

1221. Suerr SuEars, 7. Myers and J. Duce.— Dated 27th March, 1879. 6d. 





h a princi 
nected by a pipe with tap to a second vacuum chamber, from whence the 
bisulphide of carbon may be drawn off without disturbing the vacuum in 
any other part of the apparatus. 


This consists in the manufacture of sheep shears from moulds formed by 
rolling bars or slabs of steel between rolls, one or both of the said rolls 
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being cut, sunk, or moulded with a counterpart of the said moulds on its 

or their circumference. 

1222. Sroprers ror Borris, M. L. £ tao W. J. Tranter.—Dated 
27th March, 1879.—( Not 2d. 


This relates First, to ph construction of an er a goed ug ~ | 
stopper ; Secondly, to a syphon ey ‘or unstopping the les an 
pr nel off the content; Thirdly, to a process of deodo and 


counties these india-rubber stoppers as well as other articles made of 

vulcanised india-rubber. 

12238. Lirts or Hosts, D. Edwards and T. Alexandra.—Dated 27th 
March, 1879. 6d. 

To one end of a horizontal shaft is fixed a pulley over which passes an 
endless rope, by pulling which the pulley and shaft are revolved in one 
direction or the other. One end of the shaft revolves in a sleeve and is 
80 that the end of the shaft can both rotate and slide while the 
sleeve can only rotate. The interior of the sleeve has a quick threaded 
concave screw formed in it and the shaft a cor convex 


so as to form a long cylindricalybrush surface with the bristles 

in a helical form. The brushes are constructed of two or more lengths of 
such bodies placed cl side by side, and having their one end secured 
together, while the other ends o! the wire body are secured to a handle. 
1962. Exectric TeLecraPus, B. A. Cowper.—Dated 28th March, 1879. 


me consists in effecting ee variations of the forces of the currents 
according to the f the style or tracer by means of 
contact ay: ye re and to the circuit, in such manner that 
ition of the tracer varying =n of battery cells 
ag of an. and also varying resi in or 

pel ae uded from the circuit. 
1243. Iron Scarro.pina, Suen, &c., M. Hahn.—Dated 28th March, 1879. 

—(Not proceeded with.) 2 

This pore in the use Ry wrought, iron welded or rivetted tubes or 
metal tubes in k with fittings for the construction of 

















screw. When the shaft is turned one way the screw advances to the 
sleeve. The chain or cord by which the article is raised or lowered is 
attached to a drum working freely on the shaft and carrying at each end 
a disc, the one furthest from the pulley being it and its face being 
oo to a similar disc carried by the sleeve, and when these two discs 
together they are caused to rotate. This frictional contact is 
poset by the screw end of the shaft terminating in a cylindrical rod 
with a fine screw at its end. Fitted in a screw nut upon this rod is a 
— metallic disc fitting loosely in a cylindrical box which forms the 
tion of the sleeve. In this box is a disc of india-rubber, 
Saenah a hole in the middle of which the rod terminating the axis 
. By screwing up the nut on the rod _ the india-rubber is more or 
& compressed between the disc on the rod and the bottom of the box 
terminating the sleeve. 
1224. Burrers ror Rartway Carriages, &c., D, Edwards.—Dated 27th 

March, 1879. 6d. 

The plunger of the buffer is secured in the neck of the case of the 
buffer by cutting away a portion of the cylindrical surface of the plunger 
at that part which Sng oy ng neck | no Em ~~ of . = = 
won fags F.. range of motion o! unger. In the 
neck are as oles opposite each other, through h which a pin is passed 
and in the cut-away part of the plunger and connects it to the 
case. e spring consists » | a series of Niece of of vulcanised india-rubber 
——e. on both | ae a series of concentric grooves as well as 

the concentric oe A metallic ring is fitted in the 
ole pe herery which the = , so that under pressure the hole 
cannot contract and — the plunger. Thin metallic discs are interposed 

between the rubber di 

1225. Neep.te —henenenl V. Milward.—Dated 27th March, 1879. 6d. 

The ordinary paper cover is made with a row of perforations on the 
central portion of each of the side yy that when required to take out 
a needle, the end flap is first folded k and the side flaps then torn 
across the perforations and the top part turned back, thus exposing the 
upper part of the needles. 

1226. ManvcracrurE oF Azo Dyes FROM THE NITRO-SUBSTITUTION PRo- 

pucts or Benzox, &c., C. Ruapf.—Dated 27th March, 1879. 

This consists in the production of azo-dyes by the direct conversion of 

nitro-substitution products of benszol and its homologues into nitro- 
. sulphonic acids ; of these into amido-sulphonic acids and so consequently 
into the dyes. 


1227. Treatinc Hines, &c., W. R. Lake.—Dated 27th March, 1879.—(A 
communication.) 4d 

This consists, First, in the employment of a solution of glue, to which 
is added a salt’ having the property of rendering the coagulated glue 
insoluble in water ; Secondly, the treatment of hides or skins on one or 
both sides or faces with tar, paraffine, resin and oil, which transform the 
glue and salts into a substance, soft and fiexible and insoluble in water. 
1228. AvromaticaL FisHine Apparatus, F. Wirth.—Dated 27th March, 

1879.—{A communication.) 6d. 
comprises the combination of a fishing line and hook with an 
electric battery, in such a manner that the bite of the fish either opens or 
closes the circuit, thereby effecting a jerking up of the line and striking 
or drawing in of ‘the hook. 
1229. Apparatus For RaisixsG SUBMERGED Property, H. W. Hemsworth. 
—Dated 28th March, 1879.—(Not proceeded with.) 2d. 

A grappling iron with two prongs is formed somewhat in the shape of an 
anchor. A hammer is fixed on between the shackle and the prongs, so 
that when the grappling takes hold of any body the hammer is employed 
to make it hold more securely. 

1230. sey anp Boxes, E. Hora.—Dated 28th March, 1879.—(Not pro- 
ceeded with.) 2d. 

The axle box is inserted within the stock in the usual way, so that one 
end comes flush with the inside face of the — the other and screwed 
end being provided with a shoulder which is made to come flush with the 
exterior face of the stock ; the screwed portion. ———- beyond such 
shoulder outwards. A flange or flat ring plate is fixed to each of the 
faces of the stock, so as to bear the one it the inside face of the 
stock and end or rim of the axial box, and the other against the outside 
face of the stock and outer end or rim of the axial box. 


1231. Arparatus For Lockinc THE Doors or Rattway CaRRIAGES, E. A. 
Ta, Dated 28th with.) 2d. 
arrangement of apparatus by the 
ent of which the guard 0 or other attendant in charge of the train 
is ena y and si ly to lock or unlock all the 
carriage doors on either or both sides of the train. 
1232. Arracuine Taps = WATER AND OTHER Pipes, J. Farmer.—Dated 
28th March, 1879.—{Not with.) 2d. 
To the inlet pipe of the tap or stop cock to be attached to the water or 
other pipe is applied a cutting or drilling tool. 
1233. Recutatmsc VaLve For Borr.iine ae, 
Dated 28th March, 1879.—( Not proceeded wi 





J. T. Trotter.— 


tah} 


ig, stages, peer bridges, tunnels, and the like. 
1244. Hontzonrat ConTINUAL CENTRIFUGAL CREAMING Seem, F. H. 
Bngel.—Dated 28th March, 1879.—(A communication.) 6d. 

On one or on both free ends of the main shaft is mounted a cylinder 
open at its outer side and furnished witb a bell-shaped bottom plate. Over 
the bell of this plate is placed a sheet iron cover with a central opening, 
and fastened to the bottom of the cylinder, leaving a free space between 
the bell and cylinder. When the machine is put in rotation a continual 
stream of milk is fed in between the cover and the bell through the 
central opening of the cover. 

1245. Exuimrrion oF Dramatic, Diornamic, AND OTHER Like Per- 
ee, H. H. Pepper and J. J. Walker.—Dated 28th March, 1879, 


A i plate of glass is transparent at one end and more and more 
densely siivered in passing towards the other end This plate is mounted 
so that it can be placed diagonally across the stage, and as it advances the 

glass gradually obscures the view of the actor in front of which it passes, 
— substitutes the reflection of an object in front of the glass, but con- 
cealed from the audience. For exhibiting dioramic views the diagonal 
mirror is inserted between the slide and the lens of the lanthorn, 
} magn A the image of another slide may be gradually substituted upon 





screen. 
1246. Tuermomerers, C. Milton. —Dated | -. March, 1879. 6d. 

The enclosed gas of an air ther dent of 
barometric variations of the atmospheric air by bjecti to the 





influence of an insulated barometric column, and the whole name to the 
cally sealed up. One mode of effecting this consists of an J-sha) tube, 
whose limbs are some thirty odd inches in length, closed at their extremities, 
and containing in one limb metallic mercury and in the other common 
air or other gas at the ordinary tension of the atmosphere at sea level. 
Several modifications are shown. 
1247. Sreerine Encives, J. B. Scott.—Dated 28th ery 1879. 6d. 
Two cylinders are placed longitudinally at one end ofa 


—— 
jieces of ordnance placed breech to breech, so that the muzzles 
ypeaite direction. ‘ =e 


1262. Worm 1 Guanene, J. Imray.—Dated 29th March, 1879.—(4 communi. 


cation.) 
This consists, First, in the construction of a worm be gow 
for teeth, and of a worm ha’ its pitch suitably,varied 
of the said rollers in several of its successive pe hae 
wp oe of — or ee p= true a Mme b such ped ee ve 
b; e use of a cutting travelling in ular path whilst 
sorabean on its own axis ; Thirdly, the combination ofa roller, A dy a 
worm with a double jointed connecting rod for working cutters ‘of 
reaping or mowing machin 
1263. Toorn Brusn, J. Yar ie .— Dated 29th March, 1879. 6d. 
Strips of iron or steel which have been previously magnetised are 
e back of the brush above the bristles and extend partly 
along the handle. When in use a magnetic effect upon the teeth is pro- 
duced, such action being highly advantageous to them. 
1264. Hair Brusues, J. Varley.—Dated 29th March, 1879.—(N, 
ceeded with.) 4d. —(Wot pro. 
Pins of metal wire are forced through an elastic material having the 


with rollers 
engage 
Soomndly the 


form of the back of the brush. A piece of pasteboard is placed 
— of the , and the back of the brush is then formed of a suitarie 
plastic mate: 


1265. Puppiine MILL AND Spal ae J. H. Bullock.—Dated 291, 
March, 1879.—(Not ith.) 2d, 
Two or more gas generators are > formed inside the ordinary fire 
a puddling mill or air furnace by a divisional wall built between fetes 
of the grate and the fire bridge of the furnace from pool 
the crown of the combustion chamber. The gas gen ued pee 4 
the combustion chamber, and is ignited by the fire in: in the grate. 
1266. Manuracture oF SACCHARATE OF i Samm, J. H. Johnson. — Dated 29th 
—~" 1879. —(A communication. 
o! aoe an inert, pulverulent, and 
absorbent body of small value, such as silica, carbonates, and the like, is 
substituted for a portion of the lime used. 
1267. Power Looms ror Carpets, &c., H. T. Woodward and G. W. Grog. 
venor.—Dated 29th March, 1879. 6d. 
In order to give motion to the “ — " or “lay” = A Se deems mon 
trics are fixed on the driving shafts, each by = Sy peed bye 
from which a rod passes, oy | is jointed to the lathe so that it work 
to and fro by the excentrics. 


1268. Domestic fs * ee T. Perkins.—Dated 29th March, 1879.—(Not 
proceeded with, 


A ‘iene chamber et formed behind the stove front, and a double fire- 
' is employed, the two fires being se; ted by an air s or 
The grate turns on pivots, so that one grate is kept within the 

close chamber, whilst the other is burning. hen required to light a 
fresh fire fog foes grate - revolved, and the fire not yet lighted is placed in 











frame, and their piston rods are connected to over! 
transverse horizontal shaft having on it a worm w gears with a 
worm-wheel on the main shaft. The main shaft is saenet longitudinally, 
and has on it the chain pulley or barrel from which chains or other con- 
nections proceed in the usual way to the rudder. 
1248. RecuLatine THe Spreep or Steam Enoines, B. Bunt —Dated 28th 
March, 1879.—(A communication.) 6d. 
This relates to a ting —— for steam engines in which are com- 
bined the following elements, viz.:—A cylinder closed at both ends, and 
ving a piston, the rod of which is dto throttle valve, valves 
espe admitting steam to, and exhausting it from both ends of the cylinder, 
a governor and devices, whereby the valves are operated in pairs by the 
governor so as to open one end of the cylinder to the exhaust as the other 
end is opened to 


1249. Manuracture or Bakino Powprers, G. E. Davis.—Dated 28th 


March, 1879. 
This consists in the use of acid phosphat ia, potash, or soda, 
Dated 29th March, 1879. 6d. 


for the production of baking powers. 
1250. Morive-power Evarnes, B. Paul.— 

The main valve or valves is or are operated by means of steam or 
elastic fluid acting on a piston contained in a cylinder and connected to 
the said valve or valves. When the valve piston has travelled the 
requisite distance the steam or elastic fluid is allowed to pass round to 
the other side of the said piston, and arrest the motion thereof. The 
admission of steam to the cylinder, so as to move the said valve piston in 
one direction or another, is regulated by a tappet valve operated by the 
working piston or plunger. 

1251. GaucE ror a. Rirtes, H. P. Miller.—Dated 29th March, 
1879.—(Not proceeded with.) 2d. 

The guide for making vertical aim lines is placed in a metal frame 
lyin. by gin., and is drawn to and fro by a set screw. One side of the 
frame is cut away so that the guide projects jin. beyond the frame. A 
scale is engraved on the frame and divided into twenty-fifths of an inch, 
which shows how far the guide is moved when the screw is turned. 


S808. Loum, C. Hughes and W. H. Bairstow.—Dated 29th March, 
vu. 


arrangement of the crank shaft and driving-wheels of a — 
loom is improved by substituting a short shaft for the crank shaft 
the small wheel, the driving-wheel, and the a 
bevel wheel for the wire motion. On the shaft is a change wheel driving 
another change keyed on to a crank shaft fixed at a higher elevation than 
the former one. ‘he cranks are connected by straight arms to the lathe 
sword by one pin, = ~E arms to the cranks, by a strap with jib and 
cotter. A tted to the shuttle box works two shuttles, one 
a fine vote and the other a thick thread, the shuttle box being 
worked by rods and levers. A new picking motion is worked by cams 
and levers from the bottom shaft in the centre of the loom. 
1253. Horizontat PLatrorMs For SHiPs OR VEssELs, F. Gardner.— Dated 
a... March, mgs 9. 6d. 


crank pi pins on a 





of 








The valve is constru of a body or sae "provided with a 
_—- valve and seating and a connection for attaching it to the tap in 
barrel containing the liquor to be drawn off. The lower end of the 

spindle of the valye bears it one end of a lever working on a suit- 
able fulcrum, the other end of the lever being conn yy a rod or 
chain to a float in the trough, the weight of such float sufficient to 
raise the valve; but when the liquor reaches the requ level in the 
trough the float rises, and the lever being relieved from the weight of the 
fioat will no longer press against the spindle of the valve, which will fall 
= to its seat and close the opening under the pressure of the liquid from 


1234. Downs AND COVERS FOR re &c., FoR Gas Licuts, &. Spencer. 
—Dated 28th March, 1879. 

The coronet or dome is in a parts, one sliding over the other, and 
each provided with openings, so that by shifting the outer one the area 
of the openings, through which air and the products of combustion pass, 
may be regulated at will 
558. & Courtine aNp Uncovupitinc Ramway Carriages, L. J. Lloyd.— 

Dated 28th March, 1879. Be gm with -) 2d. 

According to one arrangement each carriage is provided with a cross 
shaft ae in a slotted bearing, and this tt may, if desired 
extend olly across the end of the aes the shaft is rotated from 
one end outside the carriage frame by a lever thereon, which can be 
secured in any desired position by > passing through slot in lever, and 
into holes in a quadrant-shaped guid 


1236. SeLF-LEVELLING —y State Rooms, &c., G. Sickles.—Dated 28th 
March, 1879.—(Com: 6d. 

A socket is made in the aaeaeite of the berth and receives a central 
pivot connected rigidly to the deck, beneath which is a weight rolling in 

a dish and connected with the pivot, so as to be governed by without 
augpetinn it. The berth is thus capable of tilting in any direction, but 
can be made to remain in one fixed position (to enable any one to enter 
or leave the berth) by means of cords, which, when tightened, secure the 
berth. 


237. Penctts anp Pencit-cases, W. H. Needham.—Dated 28th March, 
1879.—(Not proceeded with.) 2d. 
This consists, First, in the combination of pencil or pencil-holder with 
le for con i a piece of paper for writing purposes ; 
Secondly, in the combination of a roll of detachable paper for writing 
io applied to an ordinary cedar pencil by means ve gum or other- 


1238. gy J. B. Denton and J. C. Merryweather.—Dated 28th 
March, 1879.—( Not proceeded with.) 2a. 

The basin or pan is separated from the trap by a swinging valve or flap 
lightly hung in such manner as to be very sensitive in its action, to shut 
off from the closet any effluvium which may rise from the trap. 

1239. Cueckinc AccouNTS AND PREVENTING Fravp, J. W. Margetts and 
H. J. Witkins.—Dated 28th March, 1879.—(Not proceeded. with.) 2d. 

This relates to the employment of labels or tickets indicating on their 
face one certain amount, from one penny upwards, and also to the 
apparatus for producing such labels or tickets. 

1240. Water Waste Preventers, &c., H. W. Pearson.—Dated 28th 
March, 1879.—( Not proceeded with.) 2d. 

This consists in lieu of the two valves ordinarily employed being fixed 
on one spindle, in having the lower one loose upon the spindle in order 
that the upper valve may be lifted a distance before the lower 

valve. 
1241. Brusues, ¢. W. von Nawrocki, or an 28th March, 1879.—(A com- 
munication.) -(Not proceeded with.) 2d. 

This relates to brushes in which bristles are twisted into a wire body 





1269. Sream ord nt eS &c., A. M. Clark,—Dated 29th March, 
1879.—(A es. 
incline’ towards Rt Below ti sow the 


bars are arranged transversely and their w 
the bridge wall to facilitate the draug! 


ead is a horizontal plate gerry the ash pit from ge 

meath and above the plate. At the sides of ash pit air Dussager re 
formed between the side walls of the wane metallic 
tions forated at the w part, and the air communicate by 
holes in the horizontal with the air cham > oon which is - 


nected with a fan placed at the side of the boiler and 
square box with a circular sheet metal lining in which revolves a fan with 
vanes sligh: op Be a at their outer ends and secured to a sleeve sup- 
ported on a t by means of spiders attached to the shaft. This sleeve 
passes through one side of the fan yes and is connected by an elbow 
with the discharge pipe of a blower, at the — side it projects 
through the induction opening of the fan casing and through the gas and 
smoke conduit and terminates in an elbow opening into the outer air. 
ba blower keeps the journals of the fan cool by driving air through the 
sleeve. 
12°70. Gas Motor Enarnes, F. W. Turner.— Dated 29th March, 1879. 
Upon one end of a cylinder is a port face with three ports one above 
the other, the upper and middle ones communicating with the interior of 
the cylinder, and the lower one with the exhaust. The upper part 
admits gas and air and ignites the charge, whilst the middle one is for the 
a of and - Panny A «ll upper part is uncovered, and also 
e down ae, @ en put in com- 
meson hob with the lower po vay we means of the slide val The slide 
valve is worked directly by an excentric from the main shaft. 
1271. Rotary Macuines ron Makino Loorep Faprics, 7. Wilkins as 
W. 8. Woodroffe.—Dated 31st March, — —(Not proceeded = = 
The machine carries latch needles to which are applied two fixed bars, 
on which slide three thread carriers to ae division, and levers lifted 
to traverse the len; 
being effected by a lever operated 


6d. 


1272. Bat Cocks, J. McJannet.—Dated 31st March, 1879.—(Not proceeded 


nt 2d. 
The front portion of the cock described in patent No. 1230, og ga 
March, 1876, is attached by a hinge to the upper part of the body of 
a" and upon its lower part are lugs to secure the hinged 
position. 


1578. Fs Fire na Gone A. M. Campbdell.—Dated 31st March, 1879.—(Not pro- 
A poe is formed at the back of the grate and communicates at top 


within the flue. en ing the fire the register is closed and the 
back chamber in commeaniastion, with the flue, and a strong 
draft induced 


1sre, Povams, B. C. F. Otto.—Dated 31st March, 1879.—{Not proceeded 
with. ° 
tes to improvements on patos No. 2748, of the 1877, 





in attaching the framework supporting the platform or 
cot to a portion of a bar or rod situated above the point of susp 

1254. Uritisinc THe Waste Cuttinos or Buckram, &c., F. Morton. 
i 29th March, 1879.—( Not proceeded with.) 2d. 

The cuttings are submitted to the action of water heated from 180 deg. 
to 200 deg. Fah. and then by hydraulic pressure the stiffening is squeezed 
out into an evaporating pan, the residue from which is put into a rag 
engine and converted into pulp for the manufacture of paper. 


1255. Raitway S.eeprer, H. A. Papers — Dated 29th March, 1879.—(A 
communication. )}- (Not proceeded with.) 2d. 

The sleeper has the form of a Y reversed, the legs being spread out 
wide and placed on the ground. Where the sleeper receives the rail u 
support wider than the rail is secured by cramps, keys, and pins. 

1256. Morive Power Enotye, H. A Dufrené. = 29th March, 1879.— 
(A communication.)—( Not proceeded with.) 

A shaft receives rotary motion by means of - rods from two 
pistons moving in parallel cylinders, each of which is closed at one end, 
and communicates with an oscillating cylinder in the form of an Y 
either horizontally or vertically. When placed horizontally and filled 
with mercury as well as the motive cylinders, the piston should be at the 
end of the fixed cylinder ; the oscillating cylinder is then placed in the 
vertical ition, the mercury falls, and the barometric vacuum being 
produced, the piston pushed by the atmospheric pressure will re-enter the 
fixed cylinder. 

1257. Warrer Trays, W. Yates.—Dated 29th March, 1879. 6d. 

A register tablet marked with the different kinds of :. likel, 
to be demanded is attached to one edge of the tray, and when on 
article is supplied, the tablet bearing the name of such article is rotated 
so as to add one more to the number registered, the total number being 
exhibited through openings in the tray. 

1258. Manuracture or STEEL, J. C. Mewburn—Dated 29th March, 1879. 

(A a ) 6d. 

In first place without puddling and before the fusion of the metal 
the injerious metalloids and excess of carbon contained in the raw 
materials are removed. This purification is effected by means of a current 
of hydrogenated carbonic acid ig over the metals to be trans- 
formed raised to a temperature of 1020 deg. to 1110 | deg. i. a 
metals having been thus prepared, the 
by means of a special furnace heated with oxide of carbon in . ch h the 
Bessemer rails or bars ure placed after a previous cementation in aj 
tus adjoining the furnace ; then the product resulting from the fusion is 
refined by a determined injection of carbonic acid and nitrogen, either 
simultaneously or alternately. 

1259. Fiat or Smooruine Irons, J. C. Mewburn.—Dated 29th March, 
1879.—(A communication.)—(Not proceeded with.) 2d. 

Live coal rests partly on the bottum of the body of the iron and partly 
on a saddle piece forming a kind of firedog, and which at the rear bears 
—- the end of the body which is pierced to admit air. The body is 

osed on top by a lid to which a chimney is attached for the escape of 
the smoke from the fuel, and also a handle to use the iron. 

1260. SreaM, ATMOSPHERIC AND OTHER Doom, J *@ and T. Thewlis.— 
Dated 29th March, 1879.—( Not proceeded with 

Two pistons work in a cylinder, pressure being eduisted between them 
for the outward stroke, and on the o) ite sides for the return stroke. 
The rod of one piston being connected ly with the crank shaft, and 
that of the other by means of rods and a crosshead. 


ae Game, 4. . Longsdon.—Dated 29th March, 1879.4 communica~ 


This refers tothe employment of  aeaghew of pve od having the firin, 
chambers abutting one against the other and consisting as it were oO! 








This and 
‘ists in emplo: as ht with a seat ve it so that 
ante aieied mart ht. Two rods pone ym the axle and 
have a recess formed in the lower extremity to receive a sliding box, in 
which the ends of the treadle crank axle are placed so as to revolve 
therein. The extremities of the crank axle carry pulleys, from which 
motion is transmitted by bands to the driving-wheels. 
12°75. Packine anp Cooxine Foop 1n Cans or Cases, H. H. Lake.—Dated 
S3lst March, 1879.—(A communication.) 4d. 

The meat is packed losely in cans, which are hermetically sealed and 
then phased fs het water bo eosk thetr qoutente. The cans are then 
punctured while hot, and the excess of water or re not coagulable by 
heat is completely — ead compressing the can in a press, after 
which the puncture is 
1276. CLoseTs anp senna “Traps, C. Kesseler.—Dated 81st March, 1879. 

‘A communication.) 6d. 

The lower part of the closet basin is by a metallic joint so connected to 
the syphon trap that the latter can turn the former to an angle 
of about 90 deg., for which purpose the oan ty is — with a handle. 
piece of pipe connected to the drain pipe is also similarly connected to 
the exit part of the trap. 


1277. Presekvino Foon, J. C. foutere-_pent Slst March, 1879.—(A 


rarefied by com- 
bining wi! Le gee or carbon the oxygen of the air in the vessel, this 
being effec’ by burning alcohol, paper, or other suitable material, 
within the vessel. 


1s. Tues ror Steam Boriers, R. W. Lewis.—Dated 81st March, 1879. 


This relates to lap-welded iron and steel and ‘‘ homogeneous” metal 
tubes, and consists in employing tubes covered with or brass, 
which is drawn on to the iron tubes, and the com tubes thus 
formed are reduced by drawing them down to the required diameter. 

ase. Rotary Steam Enatnes, &c., B. C. Cassot.—Dated 31st March, 1879. 


The engine consists of a cylinder in which moves round its inner cir- 
cumference a ape pe piston, through which a shaft passes excentri- 
cally. As surface of resistance’ for reaction on the ppm og 
plate or valve is employed and slides in a suitable it, on -— of 
which is the steam inlet tube, and on the other side near the base is the 
steam outlet communicating with a groove cut on that side of the dis- 
tributing valve. 


1880. ge or Srockine SusrenvER, L. Von Hoven.—Dated 81st March, 
879. 


The edge of the stocking or sock is placed over a metal strip, te ae 
a piece with a serrated edge is hinged, so as to fold on to sock and 
secure it firmly. This fastening is attached to a band which may be 
round the leg or otherwise secured. 
1281. Harrow, W. Unterilp.—Dated 81st March, 1879. 6d. 
adjustment to yt = 


A series of coulters are made capable o! required 
inclination, and act together to perform subsoil Above the 
coulters is a series of curved teeth or tines, to which ro’ motion is 


imparted. To clear these teeth reciprocating curved = work close to 
them, and arrest any clods that may be adhering the’ 
1282. Recoverine GLYCERINE FROM Soap 


C. ois W. J. Fuller, 
and 8. A. King.—Dated 31st March, 1879. 


The spent leys are evaporated until nearly all the salts are deposited, 
ey dpa . liquor is boiled wit With om eieeee of tot which ecmmbioes 
with the its, and removes all salts which may in 


the es The liquor is then filtered Bn ph ~ bg to dis to 
recover the glycerine. 
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283 ATO PLANTER, IV. Unterilp.— Dated 81st March, 1879. 6d. 
ag cringe fitted with hoppers is mounted on « pair of wheels made 
fast to their axle by conical friction surfaces. To one wheel is secured a 
spur wheel with a pinion on acrank shaft with a number of 
cranks, to each of which a pendent dibble is attached. A potato hopper 
and manure hopper are provided for each dibble and the discharge there- 
from is by a slide, in whieh holes are formed, so as when 
brought into coincidence with the discharge openings of the ho to 
allew a potato and measure of manure to leave t hoppers, andfind their 
way down fixed guide tubes into the dibbled holes. 

. CovpLines ror Wire Fenctno, &c., 7. Bllis.—Dated 31st March, 
. 4d. 

Te wupling is formed with holes at its ends to receive the ends of the 
wires to be coupled, and between and communicating with them is a trans- 
verse hole. The ends of ths wives being posed Cvena, the end holes, and 
brought out through the tr when a knot or enlargement is 
formed in the wire, thus preventing the ends from passing out of the 

through the end holes. 
1285. Gas er J. H. er ag 81st March, 1879.—{4 eom- 

A cylinder of glass contains a thin hollow caoutchouc ball in communi- 


cation with the su; pipe, und perf with small holes at its lower 
Ry Betn ig | ’ The gas flows thence 








m the cylinder the ex ball, which expands 
to yy : , thus or the space, and thereby 
regulating supply. 
Stoppers For Borties, &c., J. Wilson.—Dated lat April, 1879.— 
(A communication.)—(Not with.) 2d. 


A conical stopper is secured to a strap, one end of which is hinged to 
a collar passed round the neck of the bottle, and the other taking into a 
hasp projecting from the collar. 

1287. Pap.ocks, &c., G. Dugmore.—Dated 1st Aprii, 1879. 6d. 

The body and ears of the padlock are madein one ed by casting or 
stamping. The cap-plate is let into the body and held by rivets cut out 
of the solid metal of the haw fi a shoulder being thus formed at the base 
of each rivet and also by having the inner edge of the body rivected over 
the plate, The eye end of the shackle is flattened on oue side, and a 

iece is formed solid to the body and extends transversely therof at the 
om and is shaped on one side so as to form with the flattened part of the 
shackle a wedged-shaped opening to receive a correspondingly shaped 
end of avertical bolt. When the shackle is closed the vertical bolt is 
first shot up by the key and the end forced into the recess. A stum 
upon the tail of the horizontal bolt gears into a vertical slotin the tall 
of the vertical bolt, and the horizon bolt is then shot into the spoon 
end of the shackle. 

Boxes FoR TRANSMISSION OF SAMPLES RY Post, J. C. Mewburn.— 
Dated ist April, 1879.—(A communication.) 6d 

The box is made of cardboard or other suitable material. The opening 
is at one end, beyond which end canvas or other covering is prolonged to 
say lin. The lid or cover for closing this end is jointed thereto and is 
gummed or otherwise fastened to the inside of the prolongation of the 
canvas covering and from the edge of this lid a tongue of 
shape projects, this tongue being jointed to the lid. 

1289. Sevr-actrne Mutes, 7. Doleman.—Dated 1st April, 1879.—(Not pro- 
ceeded with) 2d. 

The improvements in self-acting mules and twiners consists in having 
a double self-acting click motion on tin or other roller shaft, the first 
action being to back the 7 off the spindles, and second to prevent the 
follower iin quicker than the roller turns, By doing this the yarn is 
prevented from getting slack und causing snarls which would otherwise 
take placeif the follower rises quicker than the roller turns. 


1204. Locks anp Keys, W. R. Comings.—Dated 1st April, 1879.—(A com- 
munication.) 6d. 

The front of the mortice lock case is bevelled outwards on its edges, 
and the front plate is cast with flanges at the back. These flanges 
receive the front of the lock case between them, and by pressure the 
flanges are closed down upon the bevelled edges of the lock case. The 
latch bolt is in two parts, and the fore end, on which is the bevel, is able 
to turn when its corners are free from the rectangular guide hole in the 
front plate of the lock. 








Enouish Street iy Amertca.—The Assistant-Secretary of the 
United States Treasury has just given a decision which will 
materially stimulate the export of steel from England to the 
United States. For some time “ blooms” of English steel were 
sent to the United States—these blooms being rolled or hammered 
from reheated ingots of steel. They were on entrance into the 
United States assessed with a duty of 45 per cent. ad valorem. 
Against that decision American manufacturers protested, urging 
that these ‘‘ blooms” should be d as manufactures of steel. 
The importers urged that if this were done the United States 
Government would lose £100,000 in duties on blooms that are 
ordered, on which the much heavier duty could not be paid, whilst 
the manufacturers state if the lower rate should be decided on the 
whole of the blooms needed would be imported. The Assistant- 
Secretary, Mr. French, has decided that for the future these 
“blooms” are to be assessed at 45 per cent. ad valorem, so that 
the rate of duty to be levied on these articles, which are generally 
for railway purposes, will be not a third of what it would have 
been had the contention of the American manufacturers been 

to. A large trade may now be expected to spring up in 
ese railway ‘‘ blooms,” and if the statement of the importers in 
the United States be correct, orders for these articles to the 
extent of over £200,000 must necessarily have been placed. Mr. 
French evidently sees the inconsistency which characterises the 
attempt to bolster up a few manufacturers at the expense of the 
enormous population to which the cost of steel is a matter of the 
greatest importance. . 

THE Position or NavaL Encrneers.—It has been generally 
admitted in Parliament and elsewhere that the tion and 
status of naval engineer officers demand rectification, and the 
hopes of that branch of the service have been recently revived 
by the appointment of Admiral Sir Cooper Key as Senior Sea 





Lord and the inquiries which have been subsequently set on foot | th 


as to the manner of counting time for promotion. “The fact has 
also been hailed with satisfaction that in the new edition of the 
Queen’s Regulations and Admiralty Instructions the duties and 
responsibilities of the engineer officers are for the first time 
clearly defined. It is ordered that the engineer officer is to have 
charge of and be responsible for the efficiency of the machinery 
and boilers of the ships and boats, all auxiliary engines for what- 
ever purpose fitted, all pumps connected with bilges and double 
bottoms, and everything belonging to them, distilling apparatus 
iron gun carriages, screw lifting apparatus, turret engines an 
gear, hydraulic machinery and gear for guns and_ turrets, 
ventilating, gy and capstan engines and gear, hydraulic 
jacks, winches for hoisting projectiles, watertight doors, sluices, 
and valves, including horizontal trap and flap doors and vertical 
hinged doors between decks, engine-room fire extinguishin 
apparatus, instruments for telegraphing signals, Whitehe 
torpedoes and submerged discharging tubes and gear, and such 
other parts of the hull and double bottoms as are in his charge 
wholly or jointly with other officers. It has been frequently stated 
that a first-class modern man-of-war is a huge floating fighting 
machine, the building and equipment of which costs the country 
more than half a million. Its vital parts are given in the above 
list, and for the maintenance of their efficiency the engineer is 
now explicitly made answerable. Being charged with such 
onerous duties, the engineers are naturally asking for a com- 
mensurate improvement in their pay and position ; and taking 
into consideration the fact that when the report of Sir A. C. 
Key’s Committee was before Parliament, the then First Lord 
(Mr. Ward Hunt) gave the House to understand that the portions 
of the report then adopted were only to be considered as an instal- 
ment of the debt that was due, the officers have asked that the 
tecommendations of the committee may be completely carried 
out, with two modifications, the one roleesing to the retirement 
of engineers, and the other to the method of counting junior time. 
The existing regulations on the latter subject bear with excep- 
tional severity on the engineering branch. The Admiralty have 
ady allowed engineers of eight years’ seniority to rank with, 
but after, lieutenants, and have granted a widow’s pension corre- 
sponding to the higher rank ; and the officers now ask that their 
position may be further assimilated by their being permitted to 
count senior service from the date of their obtaining lieutenant’s 


THE IRON 


OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

An aspect of feverishness is in distinguishing the iron market. 
On Tuesday, Mr. Fisher-Smith, the agent of the Earl of Dudley, 
intimated to the representative colliers, who interviewed him, 
me that a + Papen ed sie tr bem ee Pew ox be 
ed to consider an application for higher might 
Tat of Decem th = 


possibly go up on the ber. In that event, the men 
were told, would be advanced as a matter of course, 
according to sliding scale. If there should be no advance 


then, peg a the association would be called. The trade 
utterances of representative of Earl Dudley are as significant 
to the mining and iron industries of this part of the kingdom as 
are the political utterances of Earl Beaconsfield to the courts of 
Europe. Certainly they are watched as narrowly, and they give 
rise to surmises which mean composure or excitement — the 
Exchange. The intimation of the further possible rise in coal, 
which I have quoted, had a very disquieting influence on Wolver- 
ham . yesterday, and the effect was more distinctly 
ned on ’Change in Birmingham to-day—Thursday. 
It is now assumed that coal will be up another 1s. ton 
within a fortnight hence. Of this the significance is that im- 
mediately upon the last rise of 1s., marked bars and the rest will 
be advanced 10s. per ton by the finished iron makers, and that 
pig iron will be proportionately dearer. It is nv secret that at 
the recent meeting of the ironmasters, Earl Dudley’s representa- 
tive and Messrs. Barrow’s desired to put‘up prices £1 per ton ; 
and the Earl has it in his power to declare pretty much what 
shall be the prices both of iron and of coal throughout Stafford- 
shire. His prices of coal, as I recently pointed out, determine 
colliers’ wages, and, of course, the cost of making iron both crude 
and finished. As his lordship’s wish was not accepted by the rest 
of the trade at the recent meeting, it is assumed that his views 
being unaltered he has determined to carry them out now. Nor 
is this all, the market assumed that Earl Dudley having con- 
vinced himself that such a further rise is justified by the con- 
dition of trade between the quarterly meetings, it is in contem- 
lation to move for a more specific rise at the quarterly meeting 
in January. And the information at his lordship’s disposal may 
altogether show the expediency of these advances as some means 
of retrieving the heavy losses sustained during the late four years’ 
disastrous trading. If buyers must have the iron, and if they will 
give the higher prices contemplated, the market is not manifestly 
consulting its own interests if it becomes content with less 
money. The ironmasters ought from the inquiries which are 
reaching them to be able with tolerable accuracy to forecast 
the future. I am in a position to say that the information at the 
disposal of the agent of Earl Dudley convinces him that the coal 
and iron trade of this part of the kingdom would have suffered no 
disadvantage if the advances which he advocated at the meetings 
last held, first of the coalmasters, and afterwards of the iron- 
masters, had been adopted, and that his conviction then expressed 
has not been altered by his experience since that time. 
One of the chief features of the business yesterday and to- 
day, was a very general disposition to increase purchases of raw 
materials. The proprietors of mills and forges were anxious to 
get additional supplies of pigs. For these, they would give the 
prices which they declined to give last week, but which makers 
then firmly demanded, and would at those prices sell only small 
lots; but pigs were more difficult to buy this week than 
last. Indeed, the firms, both local and otherwise, were more 
than ever resolute in declining to accept orders of any 
sort. If an agent sold 250 tons he closed his book, yet 
of similar qualities and at the same price there was a 
pressing demand for many hundreds of tons. Such a feature 
of the Wolverhampton and Birmingham markets is almost 
unique. It has certainly not been seen for five years past. A 
rise of 15s. per ton on a medium Cone f of pigs has by the sales 
which are taking place been established, comparing present prices 
with the prices at which consumers bought not many weeks back. 
From 55s. to 57s. was freely offered ay for Derbyshire iron ; 
but only small quantities could be got, and then as a favour to 
keep customers together. The same was equally true of all other 
rands. Nevertheless, finished iron was not proportionately 
strong inthe majority of cases. Some weak speculators bought 
when prices nto ascend, and they are placing the iron on 
the London and some other markets at a profit to themselves, 
but at less money than makers themselves require. Soon, how- 
ever, these speculators will have sold out, and the market for 
finished iron will be eer strengthened—if in truth the 
contemplated further advance by makers does not enable specu- 
lators to get better terms. An abundance of finished iron might 
be sold for delivery over Christmas, but such offers makers 
promptly rejected to-day. 
Since week other circulars have been issued by leading iron- 
makers giving their new prices. Messrs. Millington and Co., of the 
Summerhill Ironworks, Tipton, announce as their minimum price 
for bars £8. Best barsthey quote £9, double best £10, and treble 
best £12. Plating bars range from £8 10s. to £9 10s. Small 
rounds and squares of gin. are £8 10s.; ditto 5,in. and lin. and 
2in., £9, and soon. Best chain iron is £9, and best best sorts 
£10 15s. Plates of 4cwt. each are £9 10s., best boiler plates £10, 
and double and treble best £11 and £13 respectively. Sheets 
range from £10 to £11. The New British Iron pen of 
e Congreaves Ironworks, advise that they have advanced the 
rice of their “‘ Lion ” bars to £8 per ton at the works, and other 
escriptions in proportion. 
Coal and native stone were much sought after to-day; but there 
was veryl ittle upon the market. Colliery owners declined to 
sell till December has set in. 
The demand for galvanised sheets is very good, and large firms 
are working almost day and night, and are so full of orders that 
they hardly know upon which to turn first. A good portion of 
the work in hand is for the construction of extensive roofs. One 
such order for Ipswich has just been finished * Messrs. Davies 
Brothers, of the Crown Galvanised Ironworks, Wolverhampton. 
Prices are stronger than last week, consequent upon the large 
demand and upon a further rise in spelter of £1 per ton. 
The Australian mail delivered this week has not brought an 
average number of orders either for galvanised sheets or for other 
heavy products, 
The Birmingham Gaz Committee on Ta received the 
sanction of the Council to construct a new gasholder at the Swan 
Village Works at a cost of £35,000. 
The extensive strike in the nail trade may now be fairly said to 
have come to an end. The masters have decided to —— men 
elas ae 1879 list on thousand work on and after November 
24th. 
The Tipton District Committee of the South Staffordshire 
Mines Drainage Commissioners have now completed the loan of 
£40,000, which they require to carry on their works. 
A sliding scale for the regulation of wages is proposed in the 
Warwickshire coalfield. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE is a fair amount of business doing in the iron trade of 
this district, but for pig iron the demand is only moderate, as the 
requirements, most of which are well covered for the present, are 
on q limited. Tolerably good sales, however, are reported here 
and there for forward delivery, and for makers’ iron full prices 
are maintained; but there is a considerable quantity of iron, 
chiefly Cleveland, in second hands, which is still being pressed in 


vO AND GENERAL TRADES considerable deliveries to make on 


t of old tracts; a 
fair number of new orders are also coming to hand for delivery 
over the next three months at present both for local con- 
sumption and for Staffordshire. Foundry iron is mee’ with 
more inquiry, as many of the local foundries are getting busier, 
but the demand still runs chiefly on forge, and for delivery:into 
the Manchester district the quotations for both foundry and forge 
iron remain at 53s. per ton, less 24 per cent. 

Lincolnshire and Derbyshire irons coming into this district are 
firm at late rates; ind some of the Derbyshire makers are so 
well sold that they are asking very extreme prices, and I have 
heard of one sale of foundry iron at as high as 62s. yar te less 
24, delivered into the Manchester district. Sales of Lincolnshire 





iron have been made at about 53s. to 53s. 6d. ton for No. 3 
foundry, and 52s. 6d. for No. 4 forge, less ivered into the 

brands delivered 
equal to Manchester can be bought at 51s. per ton net 


cach, but makers ae asking about. couple of ebillings sneve-then 


Tings gestion aumeie seus ae aaa le 
‘orge prietors gen: y throughout this district are fu 
supplied with orders for several months to come, and thee 
quently they are very stiff in their prices, For delivery into Man- 
chester the average quotation for Lancashire bars is now £7 per 
ton, and I have heard of one sale for delivery at Liverpool for 
shipment at £7 5s. per ton. 
ipe founders are reported to be generally tolerably busy, and 
in some branches of the engineering trade there is more activity, 
manufacturers of plant for chemical and tin-plate works being 
pretty well sp mip with orders, but throughout the trade 
generally it is only se where there is any actual activity, 
and the same may still be said with regard to machinists. 
As an item towards the controversy respecting iron and steel 
rails, and the doubts which have recently been raised whether 
iron rails are being so completely superseded by steel as it has 
been the fashion to represent, I may mention that an order for 
10,000 tons of iron rails for Afghanistan has just been given out 
by the Government, and the order, I believe, has gone into the 
hands of a Darlington firm. 
Throughout the Lancashire coal trade generally a rather quiet 
tone at present prevails, and although prices are still higher than 
they were last month there has not been the advance that was 
anticipated. In some cases the upward movement has been little 
more than nominal, and in others there is now a slight giving way 
upon the higher prices which have been asked. In the demand 
for house fire coals there has been a considerable falling off since 
the commencement of the month, but for other classes of fuel the 
demand remains much the same. Forge and steam coals are 
moving off better than they were a short time back, and are 
stiffer in price ; burgy continues a drug and slack is rather bad to 
sell, the increased production now coming intothe market tending 
to meet any extra demand caused by the improvement in the 
chemical and salt trades, and common sortsif anything are easier 
in price. The average quotations at the pit mouth are about as 
under :—Best coal, 9s. to 9s. 6d.; seconds, 6s. 6d. to 7s. 6d.; 
common, 5s. 6d. to 6s.; burgy, 3s. 9d. to 4s. 3d.; good slack, 2s. 9d. 
to 3s. 3d.; and common, 2s. to 2s. 6d. per ton. 
The iron trade of North Lancashire and Cumberland is in a 
very forward position, and makers have in hand large orders for 
pig iron of both Bessemer and forge descriptions. As I previously 
reported, arrangements are in progress for the blowing in of 
several furnaces, thereby to increase the output of pig iron, and 
in the course of a month probably four or five furnaces more 
than are now in blast will be making iron. The business doing 
with continental and American users of metal is considerable, 
but the major portion of the iron at present going into delivery 
is for home consumption. Prices have not shown any tendency 
to move during the past few weeks, and they are steadily held at 
from 67s. 6d. to 70s. per ton at makers’ works for all round 
qualities of Bessemer iron, and 65s. for forge samples. 
Steel-makers are working about ten turns per week, and are 
roducing a large tonnage of railway material and of tram rails. 
t is probable in a short time the rolling of steel plates will be 
commenced in Barrow on a large scale. 
Shipbuilders are more busily employed than of late. The 
Barrow Shipbuilding Company have been entrusted to build 
what is described as the most superb steamer in the world, for 
the Inman line’s Atlantic service. In dimensions, speed, and 
appointments she is to outstrip any ship afloat. The details of 
her construction have not been fully decided on ; so soon as they 
are I will acquaint you with them. 

The Solway Iron Company have four furnaces, two of which 
are in blast, and a third is being prepared for lighting. 

The Ellen Rolling Mills, at pS ary which have been lying 
idle for two years, have been purchased by a new company, ani 
are expected to be at work shortly. 

The men angionst in the blast furnace department of the Moss 
Bay Iron and Steel Works, Workington, have received an advance 
of 15 per cent. in their wages. 

——_e of coal at Harrington has been advanced from 8s. 6d. 
to 9s. 6d. per ton. 

The plant and works of the Workington Hematite Iron Com- 
pany have been dis of through the agency of Mr. Brown, 
solicitor, of Whitehaven, to a company consisting of Messrs. Ledger 
Valentine, Watson, Kirk, Quirk, and Wharton, ull of Working- 
ton. Mr. Caseley will be the manager of the works. 

Arrangements are being made to start the Parton Ironworks. 
The me or ery was put in motion one day last week and worked 
satisfactorily. 

The West Cumberland Iron and Steel Company are makin, 
a preparation for the renewal of the manufacture of stee 
plates. 

The Marsh Side Ironworks, the property of Messrs. Kirk 
Brothers, Workington, commenced work last week, after stand- 
ing idle for along time. Arrangements are in progress for the 
building of new furnaces at Moss Bay, Workington. 

A rumour is current to the effect that Messrs. Peile, the iron- 
shipbuilders of Harrington, have been inspecting a site to carry 
on their business on the north side of Maryport Harbour. 

The Wythemoor Colliery Company, which ceased operations 
some time ago owing to the dull times, is likely once more to get 
into working order. A new bore hole has been put down near to 
the poet shaft, the old workings having been found to be much 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I HAVE lately had exceptional opportunities for seeing how far 
the revival in trade is a fact, and the results you may have noted 
in my letters during the last few weeks. On Monday, Tuesday, 
and Wednesday, I was over most of the leading iron and steel 
works in this district, and what I saw in the course of my visits 
was sufficient to show me that confidence in the permanence of 
the present revival is general. In not a single instance did I 
meet with one manufacturer who held a contrary opinion. 

The most significant symptom which first met me was the 
rapid rise in prices. On Tuesday morning, at the Atlas Works 

naan John Brown and Co., Limited—the quotations received 
for hematites delivered in Sheffield were 85s. On the Ist of 
September the price was 52s. 6d. in Sheffield. Further advances 
are anticipated. 

Mr. Chamberlain’s award in the South Staffordshire wages dis- 
pute has been put in force here. Last Monday the puddlers 
commenced work at an advance of 5 per cent. At the Atlas 
Works alone there are six new furnaces put in blast, and several 
other firms have similarly increased their means of output. The 





the market for prompt delivery at under current rates. 





rank.— Times, 


ncashire smelters continue well employed, as they have still 


increased employment to the ironworkers means ov in 
other branches, and it is not anticipated that there will be any 
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necessity this year for relief operations, which were on a dis- 
i y large scale last winter. 

The steel trade is greatly improved. I hear that at the Norfolk 
Works—Messrs. Thos. Firth and Sons—all the steel workers, 
who were recently advanced from four to five days a week, are 
now on full time. The revival in this all-important branch 
extends not merely to one —— country, but is general over 
the world, though the call from America is at present the most 


ee. 

t is believed here that the Steel Company of Scotland are so 

full of orders that much of the steel—Siemens-Martin process— 
uired for the new ships to be placed on the stocks at Glasgow 

will be ordered from Sheffield. 

I mentioned last week that Messrs. John Brown and Co., Atlas 
Works, were supplying armour-plates on a new principle for the 
Argentine Republic as well as for our own Government. 
Since then I have had an opportunity of witnessing the process, 
which is as follows :—An iron plate of a similar quality to that 
usually for an armour-plate is made in the ordinary manner. 
On this plate is fixed a frame, made of iron bars, capable of hold- 
ing a quantity of steel, equal to about half a thickness of the iron 
plate. The iron plate, with this frame, is placed in the armour- 
plate heating furnace, and there it remains until it has arrived at 
welding heat. It is then withdrawn from the furnace, and a 
quantity of steel previously prepared by the Bessemer process is 
run on to the iron plate, filling up the frame completely. The 
plate is allowed to cool, and is then re-heated and rolled in the 
usual manner. This, it will be observed, is a very different 

from that employed in iron plates, which are taken 
rom the furnace, and drawn through the rolls at once while they 
are hot till they are reduced to the required thickness. Of course 
the use of steel and the increased labour will make these plates 
much more costly than those of iron. The advantages, however, 
are worth noting. A ship armed with these steel-faced plates to 
the weight of 1500 tons will be equally strong as one armed with 
2000 tons of iron plates—a steel-faced — of 9in. being more 
than equal to 12in. of iron. An iron plate 12in. thick will be 
pi by a steel shell with a charge of 501b. of powder. A steel 
shell, similarly charged, will not indent steel more than 
3in. to 4in. In other words, the steel plate gives more than 
ual strength with from one-third to one-fourth less weight. 
M:. J. D. Ellis, the chairman and managing director of the 
company, is the inventor and patentee of the steel-faced plates, 
the first of which have been manufactured for the — 
Republic. Two other war ships have been ordered by this Power, 
nnd the plates are certain to be made here. 

Ordinary ship-plates are in great request at present. Prices 
range from £12 to £13 per ton, which is an advance of 30s. to £2 
per ton since September 1st. 

I hear of improvement in theengineering trades. Several of 
our large firms—such as the A re in receipt of orders from 
Glasgow from the manufacturers of locomotives. Why is it that 
locomotive engines are now mainly ordered from Glasgow? An 
order: for eighty locomotives went to Glasgow a short time ago, 
and it has been succeeded by others. Nearly all the parts of the 
engine are made here, and are supplied to the Scotch firms, who 
put them together into the complete engine. 

There is no change in the cutlery and other staple trades, which 
ew feeling the improvements in the markets of the 
wor 


Disputes in the coal trade are as rife as ever; but there is a 
prospect that the employers and employed will by and bye agree 
on a sliding scale to regulate wages. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SETTLED feeling of confidence is now beginning to take 
session of all interested in the iron trade of this district. The 
furore has ually toned down, but has left behind it a basis 
of food e. The capital and labour classes are now beginnin, 
to look with equanimity upon the prospect of the winter, whi 
only two months ago was one of impenetrable gloom. The 
demand for pig iron does not now — to be subject to the 
caprice of any one market, but arises from a genuine all-round 
improvement. The local finished iron trade too has assumed a 
much more cheerful aspect, and may be ex to furnish 
through the winter months a demand for pis iron which other- 
wise, owing to the y abat of shipments, would have 
declined. Pig iron makers have now an uninterrupted pros 
before them. Wages questions, in all branches affecting their 
working, have been settled in an amicable manner; they are 
sought after by merchants and consumers, and have  aeaaggas 
nothing more to do than to book orders and execute them. The 
price now quoted by merchants, in whose hands all the iron now in 
the market is held, is 42s. for No. 3. Makers are booking orders 
for delivery over the first three months of next year at 45s. net 
cash. There is a considerable demand for No. 4 forge iron, 
which is very scarce, and co uently the price has run up 
above that of No. 3, which has always been about 2s. per ton 
higher. For No. 4 43s. per ton is the price now obtained. 
Shipments have been smaller than usual for the past two weeks, 
but are again increasing this week. essrs. Connal 
and Co.’s stock of Cleveland pig iron has now gone up to 


500 tons. 
*Nthe North-Eastern Railway Company’s traffic returns in 
show a considerable advance. The advance on the week ending 
Nov. 15th as compared with the corresponding week of last 
year is £4733. The tide appears to have turned. A considerable 
rtion of the increase—£1791—is due to mine A rumour 
m ci ted within the past few days that at the end of 
this year the company would discontinue the rebate of 15 per 
cent. now allowed on the carriage of pig iron and ironmaking 
materials. That rebate was granted on two separate occasions, 
the last 74 per cent. being granted in the early part of this year, 
when the selling price of pig iron was less than the cost of the 
materials employed. The trade is not yet sufficiently secure to 
stand a heavy increase of traffic rates, and it was difficult to con- 
ceive that the railway company would take such a step. On 
inquiring fully respecting the rumour, I find that it is alto- 
gether incorrect. 

The Cleveland ironstone miners are now getting into settled 
work. Two or three small mines have been re-opened, and the 
miners have now every prospect of more abundant work besides 
higher wages than last winter. The enginemen and mechanics 
employed in connection with the mines are asking for an advance 
of 15 per cent. on their present wages. 

I have recently intimated that it was very probable the manu- 
factured ironworkers would take steps to secure an advance of 
wages. They are bound by a recent award to abide by the 
present rate of w: until the 2ist Dec. if have now, how- 
ever, given notice that after that date they will claim that there 
shall be an advance of 1s. 6d. per ton on puddling and 15 per cent. 
on all other forge and millmen’s wages. The question will be 
referred to the Board of Arbitration, which is composed of 
representatives of employers and operatives. The rate now paid 
for dling is 7s. per ton. 

ere is a further difficulty at the Consett Ironworks, the plate 
millmen’s helpers refusing to accept the reduction of 74 per cent. 
which the contractors to take. The consequence is that 
the whole of the plate mills have been stopped and the course of 
business very much interfered with. 

During the week the plate mills of Messrs. Jones. Bros. and 
Co., Limited, in liquidation, have been re-started. These works 
have been standing, with the exception of a very brief period, 
since the filing of the company’s petition in September last. A 

ject to form a new y posed of the creditors 
is under consideration, and in the meantime an abund- 
ance of orders being in hand, the works have been re-started, and 











a great benefit has been conferred upon a portion of Middles- 
brough. The Nut and Bolt Works at Middlesbrough, which 
have also been closed for a long time, were re-opened this week. 

The engineering trades are fairly off, and the marine engine 
shops may soon, owing to the consi: erable influx of orders for iron 
steamships, expect an abundance of work. strike of loam 
moulders at Messrs. G. J. Blair and Co.’s works, Stockton, has 

en but it is only of small proportions. In the various 
branches of engineering trade there is a marked tendency 
towards improvement. 

The shipbuilders of the North are at last receiving a share of 
the large amount of orders which have aay been given out 
throughout the country. The yards on Teesside and at Hartle- 

| are again assuming an appearance of great apeng. which 
is very cheering after the bare unfurnished appearance they have 
long presented. Wages questions on Teesside are settled, and on 
the Wear, where a dispute has been proceeding, final terms have 
now been arranged. 
or Eston mente “ a, re Nenghen, ond 

0., have in n partially stop: a sectional strike o 
men. ney Bolckow, Vaughan, and Go. intend, when their 





pits, but that new mine workings are going to be opened out in 
other parts of South Wales. "ihe Welsh hematite, too, is in 
greater demand, and I should not be surprised to see a movement 
at Swansea inaugurated for working the Mumbles district again. 
Other new coal workings are also projected. Messrs, Lewis and 
Cope have completed arrangements with Crawshay Bailey for 
working an extensive tract of steam coal at Porth, Rhondda. 

The Coadcae Colliery is progressing well. This is now sunk to 
the steam coal, and is turning out both steam and No. 3. The 
coke made there is of first-rate excellence, and a novel arrange 
ment at the furnace answers well. I shall refer to this again 
The arrangement, which is well worthy of high praise, is in the 
hands of Mr. T. W. Lewis; the underground under the manage- 
ment of Mr. Davies. In many respects I regard this as a model 
revenge and deserving of notice as one of the pioneers in sinking 
from the upper to the lower seams. 

Cymmer Colliery now turns out 900 tons daily, and 220 houses 
are to be built forthwith there. 

Looking at the general coal trade of Wales, there appears to be 
a decided increase in the demand, though certain remarkable 


new converters are ready, to launch fully into the manufacture of | fluctuations are taking place. One week the exports will amount 


steel from Cleveland iron. Speaking at Middlesbrough on 

Tuesday night, Mr. Isaac Lothian Bell, M.P., expressed his 

belief that the manufacture would prove an ultimate success. 
The annual meeting of the Cleveland Institution of Engineers 


to 100,000 tons, or nearly so, from Cardiff alone, and the next 
the total will be down to 70,000 or 80,000 tons. Last week they 
only amounted to 73,000. A good deal of this arises from 
political complications, At one time the Russian news was such 


was held on Monday night, when the president, Mr. John Gjers | that all the coalowners were on the alert, and I expect that more 


—Gjers, Mills, and Co., Ayresome 
interesting paper. He commented on the improved state of 
trade, and expressed a belief in its continuance. Referring to 


the prohibitive duties imposed upon our manufactures by | with the men, and they are rather inc 


America, he suggested, as a cure, an agreement between England 
and all our colonies and dependencies upon a commercial treaty 


based upon free trade principles, in the advantages of which no | 


other country should participate, unless they, to a sufticient 
extent, reciprocated. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

An improvement to the extent of 3000 tons in the foreign exports 
of pigs last week had a steadying effect in the market, which 
would probably have resul in a substantial advance in the 
quotations of warrants, had it not been that the relations between 
the mine-owners and their workmen are again upon a most 
unsatisfactory footing. During the present week prices have 
been somewhat irregular, yet a fair business has been done, and 
were it not for the continually recurring labour disputes, there 
can be no doubt that the substantial advance which has taken 
word in trade generally would at once be felt in the market. 

t week's foreign manent of pig iron aggregated 13,149 tons, 
being 3021 tons more than in the preceding week, and 5637 tons 
over those of the corresponding week of last year. The arrivals 
from Middlesbrough continue on a somewhat limited scale. In 
the course of the past week two additional furnaces were lighted 
at Gartsherrie, making ninety-six in all blowing, as against 
eighty-seven at the same date last 7. deliveries of pigs 
are still being made into store. The week’s additions to Messrs. 
Connal and Co.’s stocks were 7715 tons, and these stores now 
contain a total of 373,605 tons. 

Business was done in the warrant market on Friday at 56s. and 
56s. 3d. fourteen days, and 56s. 14d. cash. On Monday forenoon 
the quotations started at an advance of 6d., receding to 55s. 9d., 
and subsequently coming back to 56s. cash; in the afternoon the 
prices age A from 56s. 3d. to 55s. 9d. cash, and from 
56s. 44d. to one month. There was a fair business done in 
warrants on Tuesday at 55s. 9d. to 56s. cash, and 55s. 104d. to 
56s. 3d. one month. The market was steady throughout on 
Wednesday with a large business between 55s. 74d. and 55s. 10d. 
cash. To-day—Thursday—a large business was done at from 
55s. 74d. to 56s. 3d. cash, and from 56s. to 56s. 6d. one month. 

The demand for makers’ iron being good, prices have been well 
maintained, and in some cases even slightly advanced, the quota- 
tions being now as follows:—G.m.b., f.o.b. at W, per 
imperial ton, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 
60s.; No. 3, 56s.; Coltness, No. 1, 638.; No. 3, 56s.; Summerlee, 
No. 1, 60s.; No. 3, 54s. 6d.; Langloan, No. 1, 60s.; No. 3, 55s.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Mo d, No. 1, 
57s. 6c.; No. 3, 54s. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 54s. 6d.; 
Govan, at Broomielaw, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Calder, 
at Port Dundas, No. 1, 60s.; No. 3, 55s.; Glen ock, at 
A . No. 1, 61s.; No. 3, 54s.; Eglinton, No. 1, 58s.; 
No. 3, 53s. 6d.; Dalmellington, No. 1, 58s.; No. 3, 53s. 6d.; 
oy Grangemouth, No. 1, 60s.; No. 3, 57s. 6d.; Shotts, at 
ith, No. 1, 608.; No. 3, 55s. 

The revivalin the American trade has given a good value to 
every piece of scrap iron that can be picked up. A large quantity 
of old iron was ex for sale by Messrs. Hutcheson onl Dixon 
at the St. Rollox depdt of the Caledonian Railway, on Tuesday. 
About 250 tons of cast iron railway chairs brought £2 10s. per 
vee] and fifty-five old iron bridge girders, weighing 400 tons, were 
sold at from £2 10s. 9d. to £2 11s. 6d. per ton, the other scrap 
iron disposed of bringing an average of £2 11s. perton. Only a 
few months ago this material would hardly have repaid the 
trouble of bringing it together. 

Most of the no fet ironworks seem well supplied with em- 
ployment, and we continue to export a large quantity of general 
iron manufactures. Last week’s shipments of this description 
included £1100 worth of machinery, £5800 castings, the greater 

being Pigs, of which £2174 went to Sydney, £1739 to Mel- 
urne, and £1365 to Rio de Janeiro; £11 miscellaneous 

8, of which £3350 were malleable irons for Rio J aneiro, £1500 
or Sydney, £1600 for Montreal, £1280 for Buenos Ayres, and 

for Calcutta ; £10,400 worth of railway <_o &e., chiefly 
for America and South American ports; and £2800 worth of 
sewing machines. 

As yet the reduction in the miners’ wages and the consequent 
— of the masters offering coal at a lower figure has not 

ad pave § effect upon the trade; but there can be little doubt 
that it will tell in a week or two in improved shipments. The 
port of Glasgow has been suffering much from competition with 
other Scotch ports, and especially those on the east coast, where 
colliers’ wages not having been advanced, supplies could be 
obtained at considerably smaller rates. 

Great efforts are being made by the miners to prevent the coal 
and ironmasters carrying the reductions into effect. Wages were 
reduced on Monday week 6d. per day, and the reduction was 
accepted in North arkshire, but in the Hamilton district the 
men remained idle for several days, and then, accepting the 6d. 
reduction, ballotted out several works. The owners, of course, 
received the sympathy of the other employers, and it was inti- 
mated that unless the ‘‘ block” were taken off these works b 
Monday last, another reduction of 6d. per day would be enforced. 
The men declined to recall the ballot, and the second 6d. reduc- 
tion was accordingly imposed. Although Mr. Macdonald, M.P., 
still adheres to his policy of restricted production, he has 
been advising the miners to cease their quarrel with the employers, 
and open negotiations for the arrangement of a sliding scale. 
This a considerable section of the men, ey advised by 
their agents—whose interests do not lie in that direction—have 
declined to do ; but there is no question as to the fairness of the 
proposal, and it is to be hoped that it will ere long be adopted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir is accepted in the district as highly satisfactory that not 
only is Mr. Gonehey going to open and rework his iron mine 








ronworks—read a very | extensive coaling has already taken place speculatively to Eastern 


coaling stations. 


The sliding scale project does not saptte to find much favour 

ined to waive the subject 
at present, and press instead for an advance of wages. A meet- 
ing, representing about 30,000 colliers, was held at Aberdare this 
week, when it was resolved to make another application for an 
advance. It was stated at a meeting of the Coalowners’ Associa- 
tion held at Cardiff this week that the association was becoming 
stronger, several influential colliery owners returning to the 
membership. The opinion of the association is strongly against 
any immediate advance, long contracts having been taken at the 
present low existing quotations, 

The opening of the Severn Bridge has begun to tell favourably 
upon the Forest of Dean coal trade. Coalowners there state that 
they can now deliver larger coal at Bristol than by the old 
shipping arrangements. 

The miners of Cinderford have petitioned Mr. Crawshay for 
15 per cent. advance. He has offered 5. 

The tin-plate works continue busy in all directions, and buyers 
find it difficult to get quotations. i have heard of business } dae 
in ordinary coke plate at 23s., and one quotation given for as 
high as 25s. per box. 

The opinion of one of the largest Liverpool buyers to a gentle- 
man who wished to go into the trade is worth knowing. “If you 
can get a good tin-plate works with ample water power take them 
but do not begin to build. Prices are up too high to remain so 
long, though I admit that they are likely to be Letter permanently 
than they have been.” 


Rhymney Iron Company shares are up to 25, Neath Tram- 
ways down to 14, Ebbw Vale Company 74, Tredegar Iron and 
Coal quoted at 15. 

The Merthyr and Dowlais Tramway scheme is progressing. 
7 promoters are Taylor and Sutherland ; London agent, 

son. 

The iron and steel trade generally is flourishing. Cyfarthfa 
Works are delivering rails for Orleans at Cardiff at the rate of 
100 tons daily. Preparations are on foot for starting at Cyfarthfa 
additional puddling furnaces, and the Pandy Mill, also two more 
furnaces at Ynysfach. 

Dowlais has twelve furnaces in full blast, and seventy puddling 
Somanes, and work is going on at the highest point all day and 
night. 

Rhymney sent 2000 tons of rails, &c., away last week to Lisbon 
and Stockholm. 

Both Tredegar and Ebbw Vale are fairly busy. The latter 
has secured an Indian order for 3000 tons of rails, and the Treforest 
[ron and Steel Company are exceptionally busy with orders for 
tin-plate works. Dowlais also does a large business in the same 
direction. 

Newport did a large coal trade last week, the total being 
27,000 tons. 

I am glad to hear that the Board of Health, Llanelly, has 
sanctioned the tramway scheme. 

Great expectations are held at Swansea that the new dock will 
place the district on better terms of rivalry with Cardiff. Busi- 
— is tolerably good there, both in raga Bn coal, and general 
trade. 








Art a poll in Wellington, New Zealand, on August 20th, 1099 
voted in favour of and 388 against a loan of £130,000 for the 
introduction of a water supply from the Wainui-o-mata river. 


SoutH Kxystneron Musgvum.—Visitors during the week ending 
Nov. 15th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9108; mercantile marine, 
building materials, and other collections, 1121. On Wednesday, 
Th y, and Friday, admission 6d., from 10 a.m. till 4 p.m., 
Museum, 1643; mercantile marine, building materials, and other 
collections, 60. Total, 11,932. Average of corresponding week 
in a ynF years, 13,063. Total from the opening of the Museum, 
18,528,028. 
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STEEL v. IRON FOR SHIPS. 

In a recent discussion on the severity of the tests 
applied to steel plates for shipbuilding purposes, some 
members of the Iron and Steel Institute seemed to pos- 
sess a half-expressed opinion that collisions between 
sa eable that particular attention should be paid to the | 
choice of material for onies, in order to be prepared for 
this particular class of accident. Steel it was said could | 
not fairly compete with iron for shipbuilding because it | 
is unfairly tested as compared with the iron used for the 


same purpose. The tests — it was alleged, made | be 
u 


it absolutely necessary to ce a very mild steel at a 
comparatively high price, but with mechanical properties 
not much better than those of iron, and not so good by 
a great deal as those of steel of a somewhat harder 
nature, produceable at a much lower cost. The very 
mild metal was urged by one party to be essential to the 
construction of trustworthy ships of steel, it being 
desirable that the plates should buckle or bend rather | 
than break under impact strains. On the other hand, it | 
was contended that steel plates of moderate hardness | 
could be made which would still withstand shocks due | 
to collision, It has also been said that probably when | 





« 
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fracture did occur with such steel plates it would be 
more likely to be local, that less real damage would be 
done than with plates that would bend and buckle a good 
deal before b ing. 

The appearance of the bows of the steamship Arizona, 
which came into collision with an iceberg in the Atlantic, 
on the 7th inst., 240 miles off the coast of Newfoundland, 
re-directs attention to this question. In this case, the 
velocity of the ship, about 22tt. per second, was gradually 
though quickly reduced to 0, by the work dissipated in 
bending, crumpling and breakis g the stem, frames, 
and plates, these parts acting asa cushion between the 
main body of the ship and the iceberg. Now these plates 
were of iron, and though it may be presumed that they 
were of 2 good quality for ship ee they nevertheless 
were ship plates. Being of iron they were of 
the thickness and weight required by the rules 
relating to ships of that material. They were thus 
considerably heavier than they probably would have 
been if made of the mild ship-plate steel, or of that of a 
harder nature proposed by Bessemer steel makers for use 
for the pu . These iron plates and framework were 
very severely tested in bringing the vessel to rest from a 
—_— of over thirteen knots an hour. They seem to have 

one as much breaking as bending, though it must be 
remembered that the ‘high velocity of impact was very 
favourable to the former. Now it becomes a question 
worthy of consideration whether either the very mild steel 
or the somewhat harder steel would have behaved so well 
under this very severe practical test. It must not 
be forgotten t+ when steel plates and framing 
are used they are lighter than iron. Steel under 
such a test is thus obviously at a disadvantage as com- 


are hardly of suflicient yr or Sd make it | ling in the first phase of the shock which this would 


pared with iron. Though a harder and stronger 
material, it is questionable whether any but the smallest 
reduction in thickness would not be attended with great 
loss of effective strength under the conditions of the ice- 
berg test. Thickness in such a case would be an 
important element of strength. The resistance to buck- 


secure would be much in favour of the heavier bows and 
frames of the iron ship. It could, of course, be easily 
shown that very thin steel plates are sufficient 
to meet all the ordinary strains brought to bear 
upon a ship’s bows; but at the same time it will 
admit that the buffer which stopped the 
Arizona would double them up as though of cardboard, 
and deliver the undiminished force of the collision 
farther into the ship. The experience of the Arizona 
does not suggest that a stem should be of strength suffi- 
cient to run full tilt at an iceberg without damage to 
itself, but rather that it should be sufficiently strong to 
act as a cushion as it crumples and breaks up under a 
very severe shock. The question remains, will there 

any advantage in using steel for the stems of ships if it 
must be as heavy or nearly as heavy as iron, to be 
equally effective under all the contingencies of ocean 





voyages ? 


— 





THE ARIZONA AFTER COLLISION WITH AN ICEBERG. 

To enable our readers to realise to some fextent, the 
nature of the injury suffered by the Arizona, we publish 
above an engraving of the ship as she lay in St. John’s, 
Newfoundland, copied from a photograph taken by 
Mr. 8S. H. Parsons, and forwarded to us by Mr. 
George Pitts. The Arizona carried away about 26ft. of her 
bows in the line of the topgallant forecastle deck, and 
to a depth of 14ft. below the water-line; the collision 
bulkhead saved her from foundering. She is to be fitted 
with a temporary wooden bow above the water-line, and 
a temporary iron one below. 








THE WORK IN A POUND OF STEAM. 

THE comparative efficiency of different steam engines 
is conveniently expressed in terms of the weight of feed 
water, or, which is the same thing, steam which they 
consume per horse-power per hour. Thus James Watt 
allowed one cubic foot of eed-water, or 62°4 lb. for each 
indicated horse-power per hour. For modern engines 
much less is required. Condensing engines of the best 
class need not more than about 20 lb. to 25 lb. of 
steam per horse per hour. Although the pound of steam 
is thus freely employed as a unit of measurement, it is 
by no means certain that the actual quantity of work in 
a pound of steam of any given pressure is known by all 
engineers ; and we propose here to say something on this 
point which may prove useful to those who have neither 
the facilities nor the time for ascertaining the facts from 
books. Indeed, very few works give the information we 
are about to supply in a concentrated form; nearly all 
the authors who have dealt with the subject discussing 





it on a mathematical basis in a fashion far too abstruse 
for the very large class of men whose mathematical train- 
ing is less perfect than their practical education has been. 
In writing some time since an article on “ The Theory of 
the Compound Engine,” which article we have reason to 
believe has served a useful purpose, we stated that the 
non-mathematical reader must take some statements for 
granted; that he must consent to believe that they are true, 
and that the proof of their truth is available to those 
who know how to seek it ; and we now repeat this pro- 
position. In the following lines will be found some 
statements which our readers will have to accept-as true 
without proof. 
It will be well to point out, before going further, that 
the work in a pound of steam may be regarded from two 
ints of view—first, the work done on a pound of that 
orm of matter which may exist in three states—ice, water, 
and steam—and secondly, the amount of work which can 
be got owt of a pound of steam. It is evident that this last 
cannot exceed the first, and we shall show presently that 
the work which can be got out of a pound of steam is 
very much less than the work which has been done on 
matter in producing it. 
Sir William Thompson has shown that true zero is 
461 deg. below the zero of Fahrenheit. At that point heat 








absolutely ceases to exist. it is almost unnecessary to say 
that this condition of no temperature has never been 
actually reached. It is extremely convenient, in some 
cases, nevertheless, to express the temperature of sub- 
stances in degrees measured from this point. 

The work in a pound of steam is fixed by the heat 
which the pound of steam contains. To measure the 
quantity of heat in a body it is necessary to have a unit 
to measure it with. This unit is in Great Britain, the 
quantity of heat required to raise the temperature of 
1 lb. of water avoirdupois, 1 deg. Fah. e have no 
conception what this quantity of heat is. Indeed, heat 
is not a thing, but a state or condition; but we 
may fregard it as an entity, and speak of its “ quan- 
tity” at one time, while at others we speak of its 
“ intensity,” which word conveys an entirely different 
idea to the mind. But although we do not know what 
absolute quantity of heat is required to raise 1 lb. of 
water 1 deg., we do know that the same quantity of heat, 
if differently employed—viz., in the performance of work 
—would suffice to raise 7721b. avoirdupois 1ft. high, 
or 1lb. 772ft. high. If, then, we multiply the whole 
quantity of heat in a pound of steam of any given pres- 
sure by 772, we shall have a expressing the amount 
of yw? done on the pound of matter with which we 
are : 

Ata < R of — 461 Fah. this pound of matter 
would appear in the form of a hard, dense solid. It would 
be ice. Pet us suppose now that a pound of this ice is put 
into a suitable vessel, whichitself neither absorbs nor gives 
out heat, and apply heat—say from a spirit lamp or gas 
burner—so contrived that it will supply in each second 





of time exactly one unit of heat, that is to say, as much 
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ng 9 
as would sufficé to raise the temperature of 1 lb. of water 


ldeg. The first result of the vg pager of this source 
of heat to the block of ice would be to raise its tempera- 
ture. It would get warmer by degrees; but it would not 
begin to thaw until it had attained 32 deg. Fah.—that is 
to say, it must, before liquefaction commences, be heated 
from 461 deg. below zero to 32 deg. above it ; in other 
words, its temperature must be raised 461 + 32 = 493 deg. 
The whole of this heat would be sensible heat, 
capable of acting on a thermometer. We have now to 
consider what quantity of heat would have been absorbed 
by the pound of ice. If ice rose in sensible tempe- 
rature at the same rate as water—the sources of heat 
being alike in both cases—then our block of ice would 
have received 493 units, and the work expended in 
merely warming up the block of ice from — 461 deg. to 
32 deg. would have been equivalent to 493 x 772 = 380,596 
foot-pounds ; but ice has a smaller specific heat than 
steim, in the ratio of 2 to 1 ;* consequently, the units of 
heat received Would have been one-half 493, or 246°5, and 
the work done would be one-half 380,596, or 190,298 
foot-pounds. We have said that the lamp or other 
source of heat is supposed to be so contrived that it 
gives out 1 unit of heat per second ; consequently, to 
raise the temperature of the pound of ice from — 461 deg. 
f° 32 deg., just 246°5 seconds would be required. The 

ength of time during which heat is applied is in this 
ow ~% measure of the quantity imparted to the substance 

eate 

The application of heat being continued, we should find 
that thetemperature of the mass would no jongeraugment. 
Instead of risingin temperature, the ice would commence to 
thange its state. It would begin to melt, and in melting it 
would absorb, omitting fractions, 142 units,+ representing 
142 x 772 = 108,624 foot-pounds and 142 seconds of time, 
serge up, we find that the total work in the form of 

eat imparted to our pound of ice would not be less than 
190,298 + 108,624 = 298,922 foot-pounds, or more than 
enough heat to keep a 1-horse engine running for nine 
ininutes. 

Continuing the experiment, the thermometer would 
begin to rise again until under the atmospheric pressure 
of 14°7]b. on the square inch 212deg. were reached, 
tepresenting a further outlay of energy of 138;960 foot- 
pounds and 180 seconds of time. This point attained, 
the thermometer would rise no further. The water 
would begin to boil, and would be all boiled away or 
converted into steam of atmospheric pressure in 965 
seconds,t the heat absorbed being equivalent to 965 x 772 
=744,980 foot-pounds. 

In nature water is never met with at a temperature of 
—461 deg. For steam engine purposes, at all events, it is 
useless atalower temperature than 32 deg., and allthe work 
done on it in bringing it to that temperature has been 
performed by physical agencies at no cost. of fuel. In 
other words, the 298,922 foot- pounds of work represented 
by each pound of ice-cold water in the world have. been 
supplied without man’s agency. On the other hand they 
are unavailable for use. They cannot be got out of the 
water in the shape of work by any conceivable mechanical 
device. And the reason is set forth in the second law of 
thermodynamics, thus stated by Sir William Thompson: 
“Tt is impossible by means of inanimate material agency 
to derive mechanical effect from any_ portion of matter 
by cooling it below the temperature of the coldest of the 
surrounding objects.” Unless the normal temperature of 
the earth was much reduced, water at 32 deg. would be 
itself as cold, or colder, than the surrounding obje 
and eee not available for the performance o 
work.” 

Turning now to steam, we find the conditions altered ; 
steam is hotter than possible surrounding objects. For 
example, it is hotter than the air, or than the water.in a 
condenser, and consequently it is feasible to get work out 
of it. In Isherwood’s “Experimental Researches in 
Steam Engineering,” vol. ii., is given a tabular statement 
of the distribution of heat in a pound of steam of atmo- 
spheric pressure, which we reproduce here in a slight] 
altered form. It will be understood that he begins wit 
water at 32 deg. 





Pr. cent. 


Thermal Foot- of babel 


units. pounds. 








heat. 
Total heat of steam 212 deg. from 
water at 32deg.... ... ... ... .» | 1,146 885,175} 100 
Heat expended in increasing the | 
temperature of the water 180°898 139,653) 15°77 


Do. do. in increasing the volume of 
the water between 32 deg. and 
00002 


i aoa a 

Do. do. in destroying the cohesion of 
the water, i.e., converting it into 
steam from the boiling point... 893°665 689,910! 77-94 


from that which it had as water at 
212 deg. to that which it has as 


Increasing the volume of the water | 
steam at 212 deg. 


72034 55,610, 6°282 





We have seen that while the one pound of ice was 
changing its condition and becoming water, the heat 
absorbed was not indicated by the thermometer. In the 
same way, when the water changed its condition in turn 
and became steam, the heat absorbed was not measured 
by the thermometer. In other words, in both cases the 
heat became latent. If we are asked what latent mean 
we reply that it simply implies “hidden.” If we procee 
further, regarding this reply as unsatisfactory, we enter 
at once on the domain of molecular physics, as yet 


little _ understood, and still undergoing careful 
investigation by such men as ompson and 
Crookes. For our present purpose it will suffice 


to say that the heat which has, so far as the 


* The specifichheats of water in the solid, liquid, and gaseous states are 
accurately as follows :—Ice, 0°504; water, 1:000; dry steam, 0°622. 

+ The true latent heat of fusion of ice is 142-86. 

1 Actording to Isherwood the latent units of heat in 4 pound of steam 
of atmospheric pressure are 965°7 ; according to D. K. Clark, 965°2. We 
have cmitted either fraction. 
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thermometer is concerned, disappeared, has been ex- 

ed in performing what is known as “internal 
work.” This work consists in ovércoiiing the attrac- 
tion of the molecules of water, and driving them further 
asunder, Now the same quantity of heat cannot do work 
twice over at the same time; and it may be taken as an 
axiom that all latent heat is unavailable for the perform- 
ance of external work—that is, such work as driving 
machinery—until it becomes again sensible; that is to 
say, heat is converted into work expended in driving 
molecules of water further apart, and until the 
molecules fall together again it cannot reappear as 
sensible heat. We might in this place proceed to give 
an explanation of the why and wherefore of this, but only 
in language which would be quite out of place i this 
article. Weprefer, therefore, toillustrate what is supposed 
to take place by a statement which is not true in a 
scientific sense, but may suffice to convey a more 
definite idea to the mind than, for —_ the following 
passage, written by the late Professor Rankine: 
‘The fundamental suppositions of the hypothesis of the 
centrifugal theory of elasticity are that bodies consist of 
atoms, this word being used to denote not absolutely 
indivisible particles, but the smallest similar parts into 
which a homogeneous body can be divided ; that each 
atom consists of a simple or compound nucleus surrounded 
by an elastic atmosphere ; that the tendency to preserve 
particular volumes and figures, possessed by the parts of 
solids, and the tendency to preserve particular volumes 
possessed by the parts of liquids arise from forces 
exerted between the atomic nuclei, and the parts of 
their atmospheres ; that radiant light and heat con- 
sist in the transmission of the oscillations of the atomic 
nuclei; and especially that thermometric heat which is 
accompanied by a tendency to perform work by indefinite 
expansion, and a diminution of the tendeiicy to preserve 
a definite volume and figure consist8 in circulating 
currents, eddies, or vortices amongst the particles of the 
atomic atmospheres, giving them a tendency to recede 
from their nuclei and occupy a greater space, and also to 
lose any particular geometrical distribution as to density 
and arrangement.” * 

Our illustration runs thus: Let us suppose that the 
rectilinear motion of a rifled projectile represents latent 
heat, while its rotary motion on its oWn axis represents 
sensible heat ; then the work done by the powder exploding 
in the gun may be regarded as divided into two portions, 
the one expended in driving the projectile forward, the 
other in causing it to rotate on its axis. Here the pro- 
jectile represents an atom or molecule of water. Now, 
of the whole work done; only that expended in causing 
the rotation of the projectile on its axis is immediately 
available for conversion into work, and the remainder, 
before it can do work, must first be transmutted into 
similar rotary motion ; that is to sy, latent heat must 
be converted into sensible heat before it becomesavailable. 
When pressure is applied to the surface of boiling water 
the sensible heat increases and the latent heat diminishes, 
which may be explained thus. Let it be supposed that 
our projectile is perfectly elastic, hard, and indestructible ; 
and that after being disc from the i 
against a target, from which it recoils without loss of 
energy. It will then fly back with the same speed as it 
advanced, and, the gun having meanwhile been removed 
and another target put in its place, the, projectile will 
strike this and continue for ever bounding back and 
forward from one to the other.t Now, if we suppose 
that by a law of nature the quantity of work expended 
in Ppa the motion of translation of the projectile, 
and that expended in causing its rotation on its axis, must 
together be always the same in amounts, and that the 
closer the targets are placed together the less will be the 
work t in producing rectilinear motion, then it is 
obvious that the greater must be the quantity expended 
in producing rotary motion. But the bringing of the 
targets closer together is equivalent to reducing the space 
occupied by a given weight of steam and increasing its 
pressure, consequently the serisible heat. of. the steam— 
rotary molecular motion—atgments, while the latent heat 
—rectilinear molecular motion — diminishes.t is 
explanation has, of course, no pretensions to strict accu- 
racy, but it conveys no false impression, and seems well 
calculated to clear up what is, we know, a great mystery 
to very many people. 

If our readers have followed us thus far they will now 
understand that of all the work which a pound of steam 
represents, only that portion which gives evidence of its 
existence as sensible Feat can be made to work an engine, 
and even all this, small as is the proportion which it 
bears to the whole work in the pound of steam, cannot 
be converted into useful work. 

Let us apply what we have written to a case which 
might occur in practice, and take 1 Ib. of steam of, say, 
100 lb. total pressure. The actual quantity of heat in 
this pound of steam, expressed in British units is 190,298 
expended in raising its temperature from — 461 deg. to 
32 deg. ; 108,624 expended in melting the ice; 228,512 
expended in raising the ice cold water to 328 deg., the 
temperature of steam of 100lb. pressure, and 681,676 
expended in converting the water into steam. Thus, 
then, 1 lb. of such steam represents the enormous total of 
1,209,110-foot pounds, or nearly 540-foot tons. The only 
portion of all this which we can draw upon is the 228,512 
units, which stand for sensible heat, and how much of 
this can be obtained in practice depends altogether on 
how much we can reduce the sensible temperature of 
the steam by expanding it. In other words, it depends 
on the temperature of the steim when it begins to act on 
u piston at the commencement of its stroke, and on the 

* A Cyclopedia of the Physical Sciences. By T. P. Nichol, LL.D. 
Page 426. 

+t See Tyndall On Heat as a Made of Motion for an explanation on the 
cause of pressure in gas nearly identical with this. 


t If the rectilinear motion of the molecules of water be altogether pre: 
vented, then no internal work is donc, and the whole of the heat imparted 
to the water becomes sensible. In Perkin’s hot, water preemie it is 
possible to make water literally red-hot. It then exerts a presstire of 
56,000 Ib. on the square inch, ond may without much stretch of imagina- 
tion be regarded as a liquid—not a liquefied—gas. . 
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temperature of the same steam when the exhaust port 
opens Let us su ppore that the steam is expanded ten 
times, then the initial tetiiperature T will be 328 deg.; and 
the terminal temperature ¢, omitting fractions, will be 
193; and the differencé or T—¢# will be 135 and 
135 x 772 = 104,220-foot pounds. In like manner the 
useful work in a pound of steam of any other presstre 
can be calculated. It must not be forgotten, however 
that these figures do not give the power which can be 
realised in practice, but the greatest amount of work 
which it is possible to get out of the steam if used in 
perfect engine. 

It is proper to explain here that if steam be suffered 
to expand without doing work, the sensible heat will 
amy | be converted into latent heat, and no condensa- 
tion will take place ; but when steam expands and does 
work, the sensible heat is no longer available for conver- 
sion into that latent heat without which steam cannot 
exist, and condensation takes place. Not a few persons 
support the theory that what is known as latent heat has 
no existence whatever ; that, in a word, the thermometer 
can always detect the presence of haat, and that when 
heat becomes latetit it has really ceased to be heat, 
having been converted into work done on the molecules 
of the water. This being the case, we have a sufficient 
explanation of the reason why we can only draw on the 
sensible heat in a pound of steam for work. If tlie rest 
of the heat has already been used up in producing a 
change in the condition of the matter forming water, of 
course it cannot be available for use in an engine, 

One horse-power exerted for one hour represents 
1,980,000-foot pounds; dividing this by 104,220 we 
find that in a perfect engine about 19 Ib. of steam, 
having a pressure of 100 tb. and expanded ten times, 
would be required to give out an indicated horse- 
power, if no account be taken of power exerted during 
the full pressure part of the stroke, equivalent to 62,352- 
foot pounds with 100]b.steam. Itmay here beremarked that 
we have said nothing in detail concerning the work which 
steam can do without any fall in temperature ; nor is it 
necessary that we should do so here. We have dealt 
solely with the work in a pound of steam, and that 
which may be taken out of it. Now, anomalous as it 
may at first sight appear, no work is taken out of a pound 
of steam which is not permitted to expand in a cylinder 
while propelling a piston, and this is the reason why it is 
so wasteful of fuel to allow steam to escape at full 
pressure from a cylinder, inasmuch as it then carries 
away all the work stored up in it, and wastes it in raising 
the temperature of surrounding objects. 

At another time we may deal with the mode in which 
the heat of a furnace is converted into work during the 
full pressure part of the stroke of an engine. The sub- 
ject is very interesting, and has hardly received the 
attention it deserves. But its consideration would not 
only unduly extend this article, but be quite out of place 
in it; one object which it is intended tw serve is to 
make it plain why fuel is saved when steam is worked 
expansively. If we have succeeded in this, and in 
making things, before obscure, clear and intelligible to 
those who have vainly sought aid from books or from their 
companions in the shops or the drawing-office, our purpose 
has been answered. The educated reader will not fail to 
perceive that we have passed over in silence one or two 
points the explanation of which would have needlessly 
exterided this article. For example, we have said nothing 
concerning variations in the specific heat of water at 
various temperattires, nor the rise in the sum of the 
latent and sensible heat of steam as the pressures 
increase. 








LINKS IN THE HISTORY. OF THE 
LOCOMOTIVE ENGINE. 
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are to be found; atid we make no apology for digressing 
from the Stockton and Darlington Railway for a time, to 
place on record an account of the opening of the Liver- 
pool and Manchester Railway, which places the events 
of the day ina light somewhat different from that in 
which they have n described by Smiles and some 
other writers. Our account is taken from a very scarce 
pamphlet, published at the time, and itself evidently 
compiled Fem contemporary accounts given to the 
world in the daily papers, After alluding to the con- 
struction of the Liverpool and Manchester Railway, the 
pamphlet goes on thus :— 

«Before the work had been completed the directors 
found great difficulty in deciding between the claims of 
locomotive and fixed engines. Hitherto railways being 
constructed for the purpose of conveying goods from one 
place only were on an inclined plane ; but the Liverpool 
and Manchester Railroad being intended to facilitate the 
intercourse between two towns, required that it should 
be as level as possible, This has been nearly attained. 
From the top of the Liverpool tunnel to Manchester, 
with the exception of two inclined planes at Rainhill— 
one qecancing and the other descending at an inclination 
of 1 in 96, and where some assistant power must be used— 
there is no greater inclination thanin the ratio of about lin 
880 ; and since the advantage on the descending side will 
nearly counterbalance the disadvantage in ascending so 
gradual a slope, the railway may be regarded for practical 

ur as nearly horizontal. 

“Multifarious were the schemes proposed to the 
directors for facilitating locomotion, Communications 
were. received soa, glk classes of persons, each recom- 
mending an improv: wer or an improved carriage : 
from professors of philosophy down to the humblest 
mechanic, all were zealous in their proffers of assistance. 
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England, erica, and Continental Europe were alike 
tributary. Every element and almost every substance 
were brought into requisition, and made subservient to 
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at work. The friction of the carriages was to be 
pos La so low that a silk thread would draw them, and 
the power to be applied was to be so vast as to rend a 
cable asunder. Hydrogen ga aud high-pressure steam. 
columns of water and colu 0 Mercury--a hundred 
atmospheres and a perfect vaedum—machines working 
in a circle, without fire or steam, generating power at 
one end of the process and ving it out at the other ; 
carriages that conveyed every one its own railway— 
wheels within wheels to multiply s without diminish- 
ing power—with every complication of balancing and 
countervailing forces, the ne ae ultra of perpetual 
motion. Every scheme which the restless ingenuity or 
prolific imagination of man sould devise was liberally 
offered to the company; the difficulty was to choose 
and to decide, . 

“ A deputation was sent to examine and report respect- 
ing the mode of conveyance on the Darlington Railway. 
Their information was unsatisfactory. The advantages 
and disadvantages of each system, as far as deduced from 
their own immediate observation, were fully and fairly 
stated, and in the opinion of the engineers themselves 
were pretty equally balanced. The cost of an establish- 
ment of fixed engines between Liverpool and Manchester, 
they were of opinion, would be something greater 
than of locomotives to do the same work; but the 
annual charge, including interest on capital, they com- 
puted would be less on a system of fixed engines than 
with locomotives. om ' 

“Under these circumstances a premium of £500 was 
offered for an improved locomotive engine which would 
accord with the provisions of the Act of yey | 
of which was that it should aot smoke. On the 6th of 
October the trial took place. 

“The steam engines which entered on the lists to 
contend for the premium were the Novelty, a beautiful 
machine of @ new construction, built by Messrs. Braith- 
waite and Ericson, of London; the Rocket, t 
Messrs. Robert Stephenson and Co., of Newcastle, with a 
boiler of a new construction, “4 by.the writer of 
this account ; the Sanspareil, built by Mr. Timoth 
Hackworth, of Darlington ; and the P ce, b 
by Mr. Burstall, of Leith. a ald 

“The public are already familiar with the result. The 
most sanguine advocate of locomotive engines did not 
anticipate a speed greater than ten or twelve miles an 
hour, and from that moment the question between fixed 
and locomotive engines has been considered settled. _ It 
was supposed from the facility with which the Rocket 
ascended the Whiston incline plane that it was immaterial 
whether the railway was level or inclined, but subse- 
quent experiments, have proved that this idea was falla- 
cious. The Comet had to ascend—says Mr. Booth—the 
Whiston inclined plane with about 26 tons behind her. 
With this load she attained a speed of sixteen or eighteen 
miles per hour on the level way before coming to the 
ascent. oor | this momentum, she accomplished 
the task ; her speed, however, diminished from sixteen 
or eighteen miles to about three or four miles per hour 
before she reached the top, the distance being one 


mile and a-half, and having sufficient steam the whole | h 


time. Now it would quite erroneous, from these 
data, to take the average speed between three miles and 
eighteen, and to infer that the power of the engine was 
equal to convey a load of 26 tons up an inclination of 
1 in 96 at ten miles and a-half per hour, her real 
power as shown by the experiment and estimated in 
a continuing speed with the load as stated being only 
three or four miles, or proportionate to about 7 tons up 
the same plane at fifteen miles per hour. It becomes 
worthy of remark, therefore, connected with this branch 
of our subject, that in considering the section for a pro- 
— railway the length of the inclined planes should 

taken into the account, us well as the steepness of 
ascent, since on a plane half a mile long it is evident 
much more may be accomplished than on one three 
or four times that length. It was on the Rainhill level 
that the experiment took place with the locomotive 
engines, on the 6th of October. 

“ A transition in our accustomed rate of travelling from 
eight or ten miles an hour to fifteen or twenty—not to 
mention higher speeds—gives a new character to the 
whole internal trade and commerce of the country. A 
saving of time is a saving of money. For the purposes 
of locomotion’ about half the number of carriages will 
suffice, if you go twice the speed; or the aggregate 
travelling of the country may be doubled without any 
additional expense to the community. The same may be 
said of the number of wagons for the conveyance of 
merchandise. The saving of capital, therefore, in this 
department or business is considerable from expedition 
alone. The traveller will live double times by accom- 
plishing a given distance in five hours, which formerly 
mean ten, he will have the other five at his own 

is & 

“The arrangements made for the important ceremonial 
of finally opening the railway for public traffic were 
extremely judicious. The number of engines employed in 
the procession was eight, named as follows :—The 
Northumbrian, the Phcenix, the North Star, the Rocket, 
the Dart, the Comet, the Arrow, the Meteor. The whole 
of these engines having been built by Messrs. Stephen- 
son and Co., of Newcastle. The Rocket will at once be 
recognised as an old acquaintance, the rest are constructed 
on a similar plan, differing from it only in dimensions 
and in some indifferent arrangements. It was e 
that three engines constructed by Messrs. Braithwaite 
and Ericson on their patent principle would also have 
been in readiness, namely, the far-famed Novelty, and 
two new engines which Messrs. Braithwaite and aon 
contracted to build for the railway company, not 
exceeding 5 tons weight, and capable of drawing 40 tons 
gross at the rate of fifteen milesan hour, the consumption of 
coke not to ex half a pound weight per ton per mile. 
ut these e not having arrived from London early 
enough to subjected to a prelimi trial, the 
directors thought it would not be prudent to allow them 


built by | reach 


to make part of a tga which it was of the utmost 
consequence should be exposed to as few risks of failure 
as possible. Messrs. Stephenson and Co.’s engines had 
been tried several weeks before. 

“The Northumbrian was appointed to take the lead 
of the procession, drawing a splendid carri appro- 
riated to the reception of the Duke of Wellington 
ir Robert Peel, and about thirty other distinguished 
individuals who honoured the ceremony with their 
presence. Each of the other locomotives drew four 
carri containing between eighty and ninety persons. 
So that the total number of individuals accommodated 
with seats in the procession must have been about 600. 
“At twenty minutes to eleven o'clock the procession 
commenced its progress towards Manchester, the 
Northumbrian taking exclusively one of the two lines 
of rail, and the rest of the engines the other. The 
brilliancy of the cortége, the novelty of the sight, con- 
siderations of the almost boundless advantages of the 
stupendous power about to be put into operation, gave 
to the spectacle an interest unparalleled. On every 
side the tumultuous voice of praise was heard, and 
countless thousands waved their hats to cheer on the 
sons of enterprise in this their crowning effort. The 
engines proceeded at a moderate speed to Wavertree- 
lane, when increased power having been added, the 
went forward with great swiftness, and thousands fe 
back, whom all the previous efforts of a formidable 
body of Fae could not move from the road. After 
passing Wavertree-lane the-procession entered the deep 
ravine of Olive Mount, and shortly afterwards the 
Rainhill-bridge was neared, and the inclined plane of 
Sutton began to be ascended at a more slackened rate. 
The summit was soon gained, and twenty-four miles 
became the maximum of the speed. At noon the pro- 
cesssion passed over the Sankey Viaduct. Shortly after 
the borough of Newton was and Parkside 
ed; seventeen miles from Liverpool. Here the 
engines stopped to take in a supply of water and fuel. 
It was here where the fatal accident to Mr. Huskisson 
occurred, r which sad catastrophe the Duke of 
Wellington and Sir Robert Peel expressed a wish that 
the procession, instead of proceeding forward to Man- 
chester, should return to Liverpool. The directors, 
however, thought the policy of this course doubtful. 
Ultimately the procession resumed its onward progress, 

and reached Manchester at a quarter to three. 

“After a delay of two hours, occasioned by the absence 
of three of the engines, which had gone forward to Eccles 
to obtain a fresh supply of water and fuel, but missed 
their way back, the twenty-four vehicles thus left 
behind were now formed into one continuous line, with 
the three remaining engines at their head—the Northum- 
brian having proceeded to Liverpool some time before 
with the Duke of Wellington and his party—and at 
twenty minutes past five o'clock set out on the return 
journey ; the engines not having the power, however, to 
drag along the double load at a faster rate than from five 
to ten miles an hour—once or twice only, and that but for 
a few minutes, did it reach the rate of twelve miles an 
our. It was past eight o’clock before Parkside was 
reached. Here the engines again stopped to water, and a 
good deal of time was wasted in the operation. - 
ing on we were met on the Kenyon embankment 
by two of the missing engines, which were immediately 
attached to the three that had drawn us from Manches- 
ter. It would be superfluous to inquire how it was 
we were deprived of the assistance of these engines, 
since, instead of now accelerating our progress, they 
seemed actually to retard it. We went still slower than 
before, stopping continually to take in water—query, to 
take breath—and creeping along at a snail’s pace till we 
reached Sutton inclined plane, to get up which the greater 
part of the company had to alight and make use of their 
own legs. On reaching the top of tae plane we once 
more took our seats, and at ten o’clock we found our- 
selves again at the company’s station in Crown-street, 
having accomplished the distance of thirty-three miles in 
four hours and forty minutes. We desire to know 
how it happened that three 12-horse power engines 
assisted part of the way by two other engines of the 
same power could not draw a load of, say, 72 tons— 
540 persons = 36 tons, and twenty-four carriages, each 
weighing 1} tons = 36 tons—at a greater rate than 
thirty-one miles in four hours and forty minutes. It 
has been since shown, by the daily work on the railway, 
that any of these engines can draw with ease about 
14 tons at the rate of more than fifteen miles an hour. 
How, then, was it that they proved so deficient in the 

resent instance? We were at a loss at the time to 

ivine the cause, but have since come to the conclusion 
that it must have been owing to the foul state in which 
the rails were left by the crowds who broke in upon the 
railway at every part of the line after the procession had 

assed on its way to Manchester. It is easy to see that 
the friction might in this way have been so increased as 
to account for all the delay that occurred.” 

Commenting on the death of Mr. Huskisson, the 
pamphlet calls attention to the fact that the engine which 
ran over him could not be stopped in time, and goes on:— 

“The gear of an engine can be reversed almost 
instantaneously, and the momentum of any weight 
attached to it can be checked by what is tochitically 
called a brake, and if there had been a due use of 
these e ients in the present instance no accident 
would have occurred. We have seen an engine of more 
power than the Rocket brought, while going at a rate of 
eighteen miles an hour, to a standstill within a space of 
twenty yards, and the Rocket is stated to have been 
going at the rate of no more than eight or ten miles an 

our. Why should not the power of the reversing gear 
of oes ine be tested before it is allowed to run? It 
seems that Parliament would do well to pass a law enacting 
that no locomotive carriage shall run on a public railway 
which is not provided with machinery sufficient to stop it 





when going at any velocity within a space of twenty or 
thirty ate 


__ Concerning the working arrangements of the line after 
it was opened, our authority goes on :— : 

“On Thursday morning, after the opening of the railway 
the Northumbrian left Liverpool with 130 passengers, and 
arrived at Manchester in one hour and fifty minutes. In 
the evening it returned with 120 passengers and 3 tons of 
luggage in one hour and forty-eight minutes. This was the 
first journey performed for hire, the fare being 7s. each. 
On Friday, the 17th, six carriages commenced running 
regularly between the two towns, one starting from each 
place at seven in the morning, twelve at noon, and four 
in the afternoon. The time occupied in the journey is 
seldom more than two hours, and often less. On Tues- 
day last the William the Fourth—so named by the special 
——- of his Majesty—made its appearance at the 

anchester end of the line, and exercised for two or 
three hours. On Wednesday it made the trip to Liver- 
pool in two hours and twelve minutes, deducting stop- 

ages, and on Thursday evening again exercised, as at 
Manchester, for about an hour, on the level between 
Edgehill and Olive Mount. It is an engine of 20-horse 
power—the cylinders 12in., stroke 14in.—and, to all 
svpeaae perfectly capable of performing all the work 
which Messrs. Braithwaite and Ericsson have contracted it 
shall perform, namely, drawing the enormous load of 40tuns 
at the rate of fifteen milesan hour. The external appear- 
ance of this engine is remarkably elegant, and excites 

neral admiration. The saving of fuel by this engine 
is, we understand, incredible. . 

“ Messrs. Grainger and Buchanan, civil engineers of 
Edinburgh, have published in the Scotsman a particular 
account of two journeys which they made on the railway 
16th and 17th September, the two days immediately 
succeeding the opening. We extract the general results : 
First journey in the train of the Northumbrian 14-horse 
power—Liverpool to Manchester. Weight estimated at 
6 tons :— 

Miles. Min. Sec. 

1 om 6 
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Average ,, ifs 20; .. 6 O 


Back from Manchester to Liverpool. Weight estimated 
at 12 tons :-— 

Miles. Min. Sec. 
see) IOs Sha 


Greatest speed 
Slowest ,, a Tee | Pe 
Average ,, a . 183%... @ 9g 


The above ratios are exclusive of the time occupied in 
wateringat different points of the route; and it is deserving 
of particular attention that the supply taken in on one 
occasion is stated to have been “hot water.” The 
average speed, Messrs. Grainger and Buchanan add, when 
fairly started was upwards of twenty miles, and some of 
the quarter miles were performed in forty seconds. From 
what we observed we were convinced that the engine 
was quite capable of producing steam sufiicient to keep 
up this, or even a greater speed, throughout the line, 
except on the ascending plane. Second journey in the 
train of the North Star of 12-horse power—from Liver- 
pool to Manchester. Weight estimated at 20 tons :— 
—" Min. Sec. 
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Back from Manchester to Liverpool—weight not stated, 
but presumed to be the same as in going to Man- 
chester :— 

— Min. Sec. 


Greatest speed 2 42 
Slowest ,, pe es Rie eS 
Average ,, . 1645... 60 0 


“With respect to the effect of such rapid travelling on 
the passengers, Messrs. G. and B. add the following 
remarks :—“ We shall only observe that no inconvenience 
whatever was felt by any of the passengers, even when 
moving at the extraordinary rate of twenty and twenty- 
five miles an hour. From what we have observed, we 
should consider the rate of twenty-five miles an hour on 
a level or nearly level road as perfectly practicable and 
Migs) vidss 
“While inquiring into the circumstances of an accident 
which befell the William the Fourth, an engine came up 
to the spot which had been despatched to make a recon- 
naissance previous to the carriages which now ply regu- 
larly between the two towns beginning their day’s work. 
We returned on this engine to Liverpool, and though it 
both rained hard and blew tremendously right ahead, we 
can say with perfect truth that we enjoyed the ride 
exceedingly. It travelled with great speed—sometimes 
at the rate of not less than thirty-five miles an hour, and 

rformed the whole distance of fourteen miles within 

orty-five minutes. The ease with which the engine made 

good its rapid course, in the teeth of a wind against 
which a man or horse would have found it difficult to 
make head was remarkable. 

“On a subsequent day we travelled from Liverpool to 
Manchester in an hour and forty-five minutes, in a train 
drawn by the Northumbrian, one of the latest made, 
and one of the best of Mr. Stephenson’s engines. It 
is distinguished from Mr. Stephenson’s other engines 
by having its boiler and chimney of copper, instead 
of iron; but the chief peculiarity in construc- 
tion is the addition of a branch tube from the 
waste steam pipe to the bottom of the furnace, by 
opening a cock at the end of which the superfluous steam 
is occasionally drawn through the fire in aid of the com- 
bustion—a contrivance somewhat analogous to the 
exhausting principle of Messrs, Braithwaite and 
Ericson’s.—The boilers of Mr. Stephenson’s enginesare 
all on the tubular plan, consisting of a series of straight 
tubes of equal diameters, enclosed in one general casing 
and immersed in water. It appears from Mr. Booth’s 
account of the railway that this mode of construction, 

ich he calls “ new,” was “suggested” by him, and that 
he shared with the Messrs. Stephensons the premium of 
£500 which was awarded to the Rocket in October last. 


Neither Mr. Booth nor the Messrs. Stephensons, however, 





can fairly lay claim to any novelty of invention on this 
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account. The use of tubes has been long a favourite 
ag with steam engine improvers, and the boilers of 
ir. Booth and Messrs. Stephenson differ in no respect 
from many others that may be mentioned, except in the 
extraordinary number of tubes they employ. The tubes 
in the Northumbrian amount to no less than 150. 
Neither does it appear that these gentlemen have fallen 
upon any contrivance to obviate the objection, which it 
been generally allowed exists, to the use of small 
tubes, namely, their great liability to incrustation. The 
tubes of their boilers require to be cleaned out—by a 
long iron scraper—after every journey that is performed; 
and we should suppose that ere long this circumstance 
will be found to affect in no slight degree their durability. 
The quantity of fuel consumed by these engines is a 
int on which Mr. Booth and the Messrs. Stephenson 
ave still some information to give the public. 
They have been hitherto remarkably silent on the 
subject. Judging from our own observations we 
should say that it something enormous. The 
work performed by the engines, though decisive of 
the practicability of travelling at a rate of speed hitherto 
unequalled, falls considerably short of what machines of 
their estimated capabilities should be able to a 
Mr. Booth has shown that an engine on the Rocket prin- | 
ciple, with the latest improvements and weighing 4 tons 
10 cwt., should be exactly able to draw after it 30 tons 
weight on a level at fifteen miles an hour, and 7 tons at 
the same speed up an inclined plane rising one yard in 
a hundred. Now let us compare with this standard the 
rformance of the Northumbrian; an engine which 
ing one of the latest made must, of course, include the 
latest improvements. Its weight is 6 tons 3 cwt., and it 
should by proportion—allowing the force of gravity to 
be equal to the friction of double the weight—be able to | 
draw 33 tons 6 cwt. on a level, and 7 tons on an inclined 
plane. But the weight which i 
daily practice of drawing does not exceed 144 tons ; for | 
five carriages weigh, at 14 tons each, only 6} tons, and 120 
passengers on an average not more than 8 tons = 144. And 
the greatest average speed which she accomplishes little 
more than equals what she would be able to do with 
more than double the load. It is to be presumed that | 
the engines of Messrs. Booth and Co. now do their best | 
in accomplishing the distance between Liverpool and | 
Manchester within two hours. Which, then, is in fault, | 
Mr. Booth’s calculations or his “suggested” engines? 
“ At the same rate of speed with which the Northum- | 


brian now draws 14 tons, it should not be able to draw | 
33 tons 6 cwt. at a greater velocity than about six miles | 
an hour; but how trifling in that case would be the 
advantage achieved over canals? You may gain speed | 
by reducing weight, but in proportion as you do so you | 
must increase the expense. 
“Messrs. Braithwaite and Ericson have contracted with | 
the company to furnish an engine not exceeding 5 tons | 
in weight, which shall draw 40 tons gross from Liverpool | 
to Manchester in two hours—being assisted up the | 
inclined plane—the consumption of coke not to exceed 
half a pound weight per ton drawn per mile. The com- 


the Northumbrian is in | 


| reproduce it. 
| William Salt Library, at Stafford. 


| inscription on the print at Stafford. 


pany have shown by entering into this contract what they 
consider to be the desideratum in the case ; but which of 
all Messrs. Stephenson and Co.’s engines could come 
within fifty degrees of that desideratum? One or two 
improvements have suggested themselves to Messrs. 
Braithwaite and Ericson since witnessing the practical 
difficulties which Messrs. Stephenson and Co.’s engines 
have to encounter, and they profess to entertain as confi- 
dent an expectation of fulfilling their contract as ever. 
There would be much ca to regret were the case 
otherwise, for unless some such improvement take place 
in the locomotive power, as that which Messrs. Braith- 
waite and Ericson offer, not one-half of the benefits so 
generally anticipated from the railway system will be 
realised.” 

About the wed 1841 Stephenson patented the long 
boiler type of engine, not a few of which have been 
at work until a comparatively recent period. We 
illustrate above one of the first of these engines, the 
North Star. Our engraving is reproduced from an old 
lithograph issued by Messrs. Stephenson, and lent to | 
us by Mr. Tyrrell, of Lincoln. The cylinders of this 
class of engine were usually 15in. in diameter, and the 
boilers had 150 tubes 1gin. diameter and 13ft. 6in. long, 
the total heating surface being about 862 square feet. 








AN OLD PRINT. 


On page 400 we give a fac-simile reproduction on a! 
somewhat reduced scale of an exceedingly interesting old 
print, which, so far as we are aware, has not been hitherto 
noticed by any writer on the history of the steam engine. | 
The original is the property of Mr. Samuel Timmins, F.S.A., | 
of Birmingham, a well-known collector, to whom we are | 
indebted for the loan of the print and the permission to | 
The only other copy known to exist is in the | 
We have not compared 
the two, but we believe that there is a slight variation in the 

Mr. Timmins’ copy was exhibited at the Loan Collection of | 
Scientific Instruments at South Kensington in 1876, and we | 
gave a brief notice of it in THz EncGinger of May 26th of | 
that year. Nearly the whole of the information extant on | 
the subject of Newcomen and his engines is derived from | 

lier’s ‘‘ Experimental Philosophy” (1743), where it is | 
stated that the inventor made an offer in 1711 to drain amine | 
at Griff, in Warwickshire, but that the offer was not accepted. 
In the following spring Newcomen obtained a contract to | 
erect an engine for Mr. k, of Wolverhampton, and this is | 
always spoken of as the first of its kind. Nothing oe to 
be known of an engine ‘nearly Dudley Castle.’ e self- 
acting valve gear is usually ascribed to the year 1718, but we 
have it here six years before. Some further details respect- 
ing the early history of Newcomen’s invention will be found 
in the number quoted above. 








Iron Tuse Trape.—Mr. George Gill, for many years asso- 
ciated with the tube trade of Walsall, has been joined by Mr. 
omas Addison Russell, until recently secretary and manager 
to Messrs. J. Russell and Co., Limited. The style of the new 
firm is Gilland Russell. An eligible site has been secured imme- 


LONG BOILER ENGINE, 





1842, 


diately adjoining the well-known Cyclops Tronworks, carried on 
to the time of his death by Mr. Edw: Russell, in Pleck-road, 
Messrs. Gill and Russell have already commenced thereon the 
erection of extensive works for the manufacture of butt-welded 
and lap-welded iron tubes. 

ASSOCIATION OF MuniciPpAL AND SANITARY ENGINEERS AND 
Surveyors.—The next district meeting of this association will 
take place on Friday, the 5th December next, the mem- 
bers assembling by the permission of Mr. Baldwin Latham, 
M.I1.C.E., at 11.30 a.m., in the new pumping station at Merton, 
Surrey. The following popes will be read and discussed :— 
** Junction Blocks, their Use and Advantages,” by Jas. Craggs, 
member; ‘‘ The Sewerage Works of the Croydon Rural Sanitary 
Authority,” by W. Santo Crimp, Assoc. M.I.C.E.; ‘‘ Notes on 
Ironwork,” by Graham Smith, Assoc. M.I.C.E. The various 
sewerage works in course of construction for the Croydon Rural 
Sanitary Authority will be then inspected. 

Davis's Patent Loose Putteys.—Messrs. J. H. and J. Davis, 
Moorfields, Bristol, have patented a loose pulley which appears 
to prosess several advantages. The boss of the pulley, with a cap 
screwed upon one end, is so constructed that it forms a chamber 
into which a sleeve or bush is fitted; the inside of this sleeve is 
made to fit tight upon the machine shaft. Instead, therefore, of 
the pulley revolving upon the shaft—asin the ordinary case— 
the ph pone I revolves upon the sleeve, which is fast to the 
shaft, and enclosed within the flanges, one on either side of the 
boss. Its action is as follows :—Oil being applied in the ordin 
way Gomes a feed pipe and the pulley set in motion, the oil 
immediately flows to the largest diameter, which is the working 
face, the flanges and —— force entirely preventing its 
escape. The principle involved is evidently right, and one great 
point in favour of the invention is that the shaft does not wear 
away. 

TeLEscorine A Gas Hotper.—An important contract has just 
been completed at the Birmingham Corporation Gas Works, 
Siar, of which a short neg ee may interest our readers, 
We allude to what is technically known as the ‘‘ telescoping” of 
two gas holders there, 187ft. in diameter and 41ft. deep. The 
operation consists in doubling the capacity of the holders, and in 
this instance has made them capable of containing 2,200,000 cubic 
feet of gas each, instead of 1,000,000 as before; the storage space 
oy therefore is equal to 2,200,000 cubic feet. In some cases 

olders are designed at first with all necessary facilities for future 
‘* telescoping,” but inasmuch as those in question were originally 
intended to remain single gasholders, the difficulty and expense 
of adapting them to the increased — were much greater. 
The existing sides of the gasholders had to be cut clear away 
from the top framing, and in each case the weight of the latter, 
about 250 tons, carried on cones ge ee high from bottom of 
tank in which the gasholder works. The sides so cut away have 
been converted into the outer vessels, and new sides had to be 
constructed in the tank to form the inner vessel, to which the to 
had again to be connected. The columns had also to be ieupeaned 
in height some 40ft., and stiffened laterally by the use of two 
circles of girders with diagonal rods of the required dimensions. 
The contract altogether has been one of great risk and itude, 
and such as, perhaps, has never been executed before in this class 
of work; it has, however, been well and su ully carried out 
without accidents or injury to any of the workmen, by Messrs. 
Ashmore ani While, of Stockton-on-Tees, in accordance with 
the design, and under the superintendence of Mr. Henry Hack, 
the gas engineer to the ye i oa eg Both contractors and engineer 
may justly feel proud of having brought such a work to a suc- 

issue, and the Corporation of having thereby the use of 
two of the finest gasholders in the kingdom. During the ensuing 
winter the udvantage insured by the additional capacity 
through this enlargement cannot fail to be appreciated. In con- 
clusion, we may mention the entire cost of the alterations, 
including repairs to the tank, has been a little over £14,000, 
being only £7000 per million extra storage gained, whereas a new 
tank and holder of a similar capacity would cost about £17,000 
per million storage capacity. 
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PORTLAND CEMENT TESTING MACHINE, SALFORD SEWAGE WORKS. 
MR. A. JACOB, C.E., SALFORD, ENGINEER. 
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We shall at a future date have to refer to the new works | and so to falsify the experiments. When testing Portland | have proved to be exceedingly close when the samples have 
which are now being carried out by the Corporation of cement itis also found that the tensile resistance to breaking | been taken from the same balk of material, and in most in- 
Salford for the treatment of the sewage of the borough. The | may be increased by filling the moulds with special care, and | stances the test variation between any two experiments 
works are probably the largest in England which have yet by exercising a certain amount of pressure upon the cement. | on cement of the same quality has not reached 2 per cent. 
been constructed for treating sewage by precipitation, | Itis therefore Renlenkiewhan 6 fond iemsaking eeiahbis provided | One of Bailey’s testing machines has been employed, being 
and as concrete is to a very large extent employed in the | for in a specification that the conditions to be observed in | found the most free from shock or other disturbing element in 
work, special care has been taken to insure that the Portland | preparing the test samples should also be explicitly laid down. | the application of the weight to the levers. 

cement used was of the best quality procurable, and in order At the Salford Sewage Works the briquettes are made in The manufacture of Portland cement has of late years 
to secure the greatest possible uniformity in results, the engi- | accurate gun-metal moulds, into the top of which a short become much more general than it formerly was, and the 
neer for the works, Mr. Arthur Jacob, has designed a special | piston is made to fit accurately, and this piston is loaded with competition considerably greater; both retail dealers and 
form of briquette, of which we give an illustration. It | a weight of 500 Ib., and at the bottom of the mould there is | agents are therefore usually very desirous that their samples 
is of a spindle shape, being cylindrical in the middle | pets.» hole, through which any excess of water escapes. The | should be tested, as an indication of the quality of the 
and coned out at each end, and as the jaws of the testing | water and the dry cement are mixed in regular proportions, | material which they are prepared to supply. A rule, how- 
machine are very accurately made to fit the shape of the | so that every sample tested is submitted to precisely similar | ever, has been made at the Salford Works, and adhered to, 
briquette, and touch it at every point during the experiment, | treatment, and when any sensible variation in the breaking | that no tests shall be taken except from bulk, and that the 
the strain is brought upon the sample with a perfectly direct | strain takes place it is wholly attributable to the difference in | process of testing shall be continued almost daily with avery 
pull through the longitudinal axis of the briquette. | quality of the samples. The sectional area of the briquette | careful record of the results obtained. 

When breaking test samples with the ordinary clutches it | at the point of fracture is 2} square inches. The specification Figs. 1 and 2 show the briquette mould ; it is of gun-metal, 
a happens that the briquette is broken with a strain | provides for a breaking strain of 350 lb. to the square inch of | made in two or three pieces, held together by gun-metal 
considera) ly below what it is actually capable of sustaining, | section, but this is considerably below what the great majority | rings A B, screwed on at top and bottom. Figs. 3 and 4 
and this is caused by the clutch pressing more on one point of the samples have borne, after immersion in water for seven | are a section of the mould, and an elevation of a portion of 
than on another, which has a tendency to twist the sample, days. The results attained by this uniform mode of testing | the testing machine showing the briquette in place. 








CASK HEAD MAKING MACHINE. 
MESSRS. S. WORSSAM AND CO., CHELSEA, ENGINEERS. 

















FRONT ELEVATION END ELEVATION 


_ THEsE illustrations represent a machine for wey - bevel- | in connection with the headstocks carrying the cutters. The , mentioned Messrs. Bass and Co., of Burton-on-Trent, who have 
ling, and ovalling the heads of casks. The wood to form the | number of revolutions of the head plates can be varied to suit | three of them in operation. 
heads is hela ee as gos plates, to bn motion M given jw pp “ pe naan ene — oe. We give a 
worm gearing. e cutters, moun on spindles, are mt elevation of the machine, and an end elevation. This . : ; 
ced on opposite sides of the head. In consequence of the | machine will turn out 150 pairs of average sized heads Br eager gang Oa Ay = aa won my Rng 
grain of the wood of which the head is composed ex mr per day. April last will be adopted by the Suez Canal Board for lighting 
one way more than the other, the head has to be made oval, Messrs. 8. Worssam and Co. have made many of these | snd marking the entrances to the canal. Those on our own coast 
the longest axis being across the grain of the wood. The | machines. Amongst the tirms to whom they have supplied | and at Sheerness, four miles from the coast, have continued to 
ovalling motion is obtained by means of excentrics and rods, | them, together with other cask-making machinery, may be | work without any failure. 














g9a_ 


THE ENGINEER. 


_ Nov. 28, 1879, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves on me ot Salis opinions of our 
correspondents. 


HOUSE DRAINS IN NORTH LONDON. 

Srr,—On the 24th ult. I observed in the columns of your paper 
a letter, written by ‘‘A Victim,” describing the present method 
of laying “‘ house drains ” in the north of London, and I have no 
doubt your readers were struck with the condition in which he 
there stated the pipes under his house were found to have been 
laid. For my part, I was seriously alarmed, as were many of my 
neighbours; and having for twelve months past observed un- 
smells arising in my house, I began to consider that pro- 

ably these were the causes for the sickly appearances of my 
family, although I had attributed their source to the several traps 
which are necessary in the building. 

I have up till the present time occupied my house for eighteen 
months, being also the first tenant, so that the place is not more 
than two years dd oad knowing the builders to be the same as 
those who built “ Victim’s” house, viz., the Imperial Property 
Investment Company, Limited, my suspicion led me to make an 
application to my landlord to have the place inspected, and he 
sent at once to the aforesaid company, in order to induce them to 
repair whatever might be out of order. In the course of a day or 
two a man was sent. Whether he be the clerk of the works I 
pg say, for cus unf — out at the —. : none 

is as it may, he expressed ion very forcibly to my wife 
that “he smelt nothing waplennent, did not believe anything was 
wrong with the i should inform the landlord of such 
decision.” This was quite enough for me. He, no doubt, thought 
it his duty to his employers to cover up any defect, and, if pos- 
sible, to persuade them they had been put to unnecessary expenses. 
I therefore consulted with my neighbour ‘‘A Victim,” and 
resolved not to allow my place to be pulled to pieces except by 
someone disin’ with the company in question, and com- 
mitted the repairs to ‘‘ A Victim,” whose practical experience, 
I felt confident, would prove the greatest safeguard in the end. 


On Monday last, therefore, my kitchen floor was taken up and 
an inspection made of the underground arrangements. You may 
imagine our horror and disgust when the whole space under the 
kitchen floor was found to be filled with the refuse of the upper 
closet, accumulated during the whole time we had been in the 
house. [ have enclosed a tracing made by * Victim,” which 
I trust will merit an illustration, in order to show what things 
there are for sale in this great city of sanitary improvement. I 
feel sure the appearance of the place, as shown upon the tracing, 
will scarcely be credited; but when I tell you that besides “‘ A 
Victim ” I am a witness, as are also the foreman of the surveyor 
of sewers of St. Mary’s, Islington, and the sanitary inspector of 
the same parish, besides others, you will be convinced that I am 
disclosing nothing but what is actually in existence. 

Why was not the stack pipe from the upper closet connected 
with the clay drain pipe? Why wasa space of 13in. left between 
the din. stack pipe and the Gin. transverse drain? Do you think 
it probable anyone could be under the delusion that the contents 
of a small drain pipe, if placed 13in. above a larger one, would in 
the natural course of gravitation fall exactly into such a 
receptacle, without in a short time becoming filled up? And, 
lastly, but not the most insignificant question is, Why did they 
put a brick plug into the larger pipe to prevent the passage of 
sewage? Where was the supervision? And of what value would 
the certificate have been in the present instance which the Impe- 
rial Property Investment Company, Limited, say, in their letter 
published by you on the 31st ult., they are prepared to give to 
every purchaser, signed by their officials, as to the perfection of 
the drainage of all houses built by them. 

I certainly think the house-owning public should rise in one 
body to prevent such companies from continuing to erect us the 
deadly structures which are called dwelling houses. One might 
as well sit upon an infernal machine at once. 

ANOTHER VICTIM. 

Blythwood-road, Crouch-hill, N., November 26th. ' 


IRON SLEEPERS. 

Str,—Absence from home prevented me replying last week to 
the letter of Messrs. P. and We Maclellan, of Gl w, which 
appeared in your — of hy inst.—a letter which I am 
sorry to say was replete wi Most ¢ pone mhisrepresen’ I ta- 
tions. Messrs. Maclellan gay that, Mr. Livesey attempted to 
embody ovr patent in one of own, but on referring to the 
Vice-Chancellor he was com: to put in a disclaimer.” The 
huge absurdity of this s ig at once proved by the fact 
that my patent was dated’ more than two years previous to theirs! 
It was this patent that Messrs, Maclellan coolly imitated as stated 
in my letter to which they affect to reply, and my disclaimer was 
simply made with the object of strengthening my patent and 
putting a stop to their deliberate infringement. Qn this point I 
may qnote a letter received from Messrs. Abel and Imray, my 
patent agents, whose testimony will be conclusive :—“ Early in 
‘1876 you consulted us ag te your patent, No. 3607, dated the 
2ith of October, 1874, and we gave it as our opinion that certain 
parts of the specification should be disclaimed. In accordarce 
with your instructions we applied to the Atvorney-General for 
leave to file a disclaimer and memorgndum of alteration. This was 
opposed by Mr. J. Smith, on eae pars as we understood, of 
Messrs. Maclellan, who were then Mr. Smith’s employers, and 
in whose name their patent is taken. Notwithstanding the 
opposition, the i with a few verbal alterations, was 
allowed. ‘There wag no attempt ea your part to embedy any 
patent of Messrs. Han in yours—there was no reference to 
any Vice-Chancellor, there was no compulsion to put in a 
disclaimer. On all these points Messrs. Maclellan’s letter gives 
not only a false impression, but also an impression which, unless 
removed by direct contradiction of their mis-statements, would 
seriously affect p= reputation. You are quite at liberty to 
make any use of this letter that you may think desirable for 
clearing yourself from the accusation directed against you.” 
The other portions of Messrs. Maclellan’s letter are equally 
misleading. My improved wrought iron sleepers, as above 
referred to. were never laid on the Oude and Rohilkund Rail- 
way, and therefore could not be brought into direct competition, 
and the merits of both ascertained, as stated by Messrs. Mac- 
lellan. They well know—because they manufactured the greatest 
part of them—that the wrought iron sleepers laid on the above 





railway were my old, and now long discarded, patent, and not 
my improved bowl sleepers, which they imitated, and afterwards 
managed to get introduced on the Oude and Rohilkund Railway. 
But I have since discarded this patent, and introduced still 
further — as illustrated in your issue of the 24th of 
October. This improved sleeper was a short time ago selected 
from among a number of competitors, including Messrs. 
Maclellan themselves, for an Indian railway, and since then 

e orders have been given for it for important railways in 
South America and other countries. I have just returned from 
Glasgow after an inspection of sleepers for contracts amounting 
to some thirteen thousand tons of my wrought and cast iron per- 
manent way, and I may assure Messrs. Maclellan that I have 
every reason to be satisfied with the appreciation of my succes- 
sive improvements in preference to their re-production, under 
another guise and name, of one of my early patents. 


JAMES LIVESEY. 
9, Victoria-chambers, Westminster. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Srm,—Having noticed in Tue Enemneer of October 10th and 
3ist, “Links in the History of the Locomotive Engine,” I per- 
ceive there are some “‘ missing links” yet to be added, and some 
defective ones to be put right, and, therefore, and in response to 
your request to your ers to furnish you with information 

ing the early history of the locomotive, I venture to offer 
the following corrections of a few of the errors in your—or Mr. 
George Graham’s—statements :—Nos. 2, 3, and 4 were different 
from No. 1 in the valve gear, but all of them had been com- 
letely remodelled before ‘Mtr. George Graham ever saw them. 

o. 14 was built by Mr. Robert—or Ralph—Wilson, at New- 

upon-Tyne, but was not “broken by a collision near 
Stockton.” She, however, proved to be useless, and only worked 
for a short time. 

No. 6 Experiment had originally a single tube, which was 
afterwards altered b Timothy ackworth to a return tube. 

nd, lastly, it is a decided mistake that ‘‘ the fire” in the Leader 
** had to be forced, and the consumption of fuel was very eg 
as compared with the loads hauled.’ pF 

Bournemouth, November 19th. 


Sre,—In your issue of October 31st I notice you state that the 
Locomotion, built by Stephenson in 1825, had a return tube. I 
think you are incorrect in this, as the engine, as it now stands 
in front of the Darlington and Stockton station, has only a single 
flue, and it is very improbable, if it ever had a return flue, that 
it would be altered to a single one. H. K. R, 

Darlington, November 21st. 


THE THEORY OF THE COMPOUND ENGINE, 


Srr,—Having read the various correspondence on the above in 
your valuable paper, I would suggest mastering the simple before 
entering on the complex calculation. An example might not be 
out of place. 

equire the size of cylinder for a steam engine to give 300- 
horse power under the following conditions :—Stroke, 7ft.; revo- 
lutions, 36 ; initial pressure, 481b.; terminal, 8 lb.; vacuum, 12 lb.; 
also the probable consumption of coal per horse-power, allowing 
the evaporation of water to be 5 Ib. wl pound of coal ; also the 
probable consumption of steam per horse-power, allowing 20 per 
cent. for practical contingencies. 33,000 x 300 = 9,900,000 foot- 
pounds; 8 X log. (6) 17917 + 1 = 22°3336 — 3 = 193336 A.P.; 
36 X 14 = 504 X 19°33 = 9742°32 foot-pounds; 9,900,000 + 
9742°32 = 1016°18 square inch, or 36in. cylinder ; 7ft. + 6 = L4in. 
cut-off ; 1016718 x 14 x 2 x 36 = 1,024,323'84 = 1728 = 592°77 x 
60 = 35,560 eubic feet per hour; 35,560 x 1087 = 38661b. of 
water ; 3866 + 5 = 773°20 + 300 = 2°57 + “516 = 3°084 per I.H.P.; 
3°084 X 300 x 60 = 24 tons 15 ewt. 72 Ib. for sixty hours, Taking 
the heating power of coals at 10,000 units per pound, and allowing 
three-fourths to be unutilised, and the temperature of injection 
at 50 deg., then we should have a greater evaporation by 54 per 
cent. than we have allowed. 55,512 x 2500 = 138,780,000 deg. + 
1198°8 — 50 = 120,880 lb. of water evaporated. 

I should like to see if a compound engine could be made to per- 
form 300-horse power with a less amount of coal and water than 
a single engine, taking an equal evaporation in each case. I fail 
to see how, when there isa reasonable allowance made for the 
gap, which obtains in all compound di ms. I think when 
Hicks, of Bolton, and Petries, of Rochdale, have succeeded in 
making good, economical, simple engines, one may be pardoned 
for still holding to the single cylinder. There is a pair of beam 
condensing engines in Oldham with a boiler pressure of 53]b. 
absolute, which is driving more spindles with a ton of coal, with 
similar counts and turn-off, than any other engines in the locality, 
the majority being compounded, and with varying pressure from 


Surely, we are not warranted in using 120lb. when a less pres- 
sure will secure greater economy and increased safety. [I am 
inclined to think that the further economy of steam rests with the 
boiler more than the multiplicity of cylinders. I am glad to see 
7ft. Gin. boilers coming in vogue in place of 7ft. e simple 
engine may meet the same fate. J. H. TATTERSALL. 
16, Lauderdale-street, Preston, November 24th. 


Srr,—As your correspondent “‘T.” has placed a wrong con- 
struction on my letter, perhaps you will allow me to correct the 
false impression it has produced on him. I donot think anycalm 
reader of my remarks will suppose that I was animated by any 
feeling of wrath or indignation against ‘‘A Student,” or wished 
to hold him up to iliode. On the contrary, being a sort of elder 
brother from the same school as himself, I wish him well out of 
his difficulties, and to that end ventured to give him advice calcu- 
lated to lead to permanent good, and enable him to cope with all 
such in future. This course I considered more likely to benefit 
him, than entering into any calculations on his behalf—especially 
after the able communications of Messrs. Burgh, Turnbull and 
; J. R.”—and leaving him in much the same strait as regards the 

uture. 

Though I do not deem the ideas enunciated by ‘‘T.” at all 
worth a refutation on their merits, I must ask you to allow me 
to notice them on behalf of the younger students in the profession. 
There are many closely watching this correspondence, and who 
are in the same plight as “A Gaatens but without his courage 
to acknowledge it. Others are indifferent, or worse still, may 
have got a comfortable idea of finish, a tly entertained by 
“'T.”” His mischievous production is calculated to confirm them 
in such indifference, and eventually leave them in the state of 
utter helplessness pointed out by ““X. Y. Z.” As “T.” has 
derived considerable benefit from your article, perhaps it may do 
him good to read the first paragraph again, and ponder well 
your remarks on mathematical training. 

As regards his remarks about a college education, &., I cannot 
say whether the other gentlemen who have fallen foul of him 
have received such, not being gifted with ‘‘T.’s” mysterious 
powers of divination; but as regards myself, I never even saw 
the interior of one of those establishments. I have, however, 
had an ordinary school education, which has enlightened me 
sufficiently to know better than sneer at, or affect to despise, 
knowledge which I do not happen to possess. The services of the 
eminent men named by “TT.” are known to all of us, especially 
those of James Watt. The principle of the steam engine is just 
as he left it. I had always understood, however, that he had a 
competent knowledge of mathematics and physics. I suppose 
when *‘T.” penned his question, in reference to those men, he 
was not aware of the physical researches carried out by Watt, in 
conjunction with Dr. Black, and which led to the develop- 
ment of the theory of latent h and Watt's invention 
of the separate condenser, George Stephenson had not the 





a — 
advantage of an early scientific training—a great misfortune— 

I am not aware that he despised it, or _pented in his ey 
but rather endeavoured to remove it. His son Robert, however, 
had such training, and was engaged in conjunction with his 
father in all the more important works of the latter. All that 
remains for me on this point is to call attention to the labours of 
Fairbairn, Rankine, Earl Stanhope, and numerous others, which 
have contributed so much to the advancement of mechanical 
science to its present state. 

It may be a folly to say that a man cannot cain &@ compound 
engine without a mathematical training. All I have got to gq 
about itis to quote your words, ‘‘ The best he can do is to fal] 
back on the practice of others "—founded on the scientific labourg 
of such men as [ have mentioned above—‘‘ and become a slavish 
copyist.” again led to something different to hig 
accustomed routine, how will he ? 

I think I have said enough to show the utter ony 4 of Tg” 
contention. It isthe * old story,” the grapes beyond our 
reach are sour. The necessary study may be irksome to *'l',”and 
it may give him comfort to endeavour to persuade himself it jg 
not necessary. I hope the younger students will not be lulled 
into the same dream. If any of them are, the da: willinevitably 
dawn when rom will be rudely awakened from t, and—perhaps 
too late—regret aving been misled by ‘*T,” G. L, 
Stanwix, Carlisle, November 24th. 

Srm,—In your last week’s issue Mr. R. B. Smith makes a 
useful contribution to the discussion on this subject. His state. 
ment of the case, and the considerations which should guide us in 
determining the size of low-pressure cylinder, upon which, of 
course, the power of the engine mainly depends, is probably the 
most concise and logical which has yet appeared. It is well 
worthy the careful attention of those interested in the subject, and 
especially of the uninitiated. Unfortunately, however, he leaves 
almost untouched the principal point upon which engineers differ 
with regard to the compound engine, viz., the mode of 
determining the best ratio of cylinders for any given pressure, or 
for any given number of expansions. His mode of determining 
the volume of H.P.C. up to point of cut-off is satisfactory enough, 
but he does not tell us why he finds it advisable to cut off steam 
at about one-third the stroke in the small cylinder. He leaves 
this point by simply saying, “Proposed ratio between the 
cylinders, 4 to 1.” He might just as well have said 3 to 1, or 
6 to 1, or, even if he had carried the steam to the end of the 
stroke in the high-pressure cylinder, between 8 and 9 to 1, with- 
out affecting the results of his calculations in the least. 

Those who have had much to do with compound engines know 
from experience that for the pressure stated a ratio of 4 to 1 gives 
the best results in economy; and this accords with the rule given 
by Mr. Turnbull, founced upon his experience. One would think, 
however, that in discussing the theory of the compound engine 
some attempt would be made by experts to show that certain 
ratios of cylinders are the best for certain pressures, or for given 
rates of expansion, by logical reasoning. Since the appearance cf 
your first article, however, which, although admittedly 
elementary, was at least intelligible, and to a certain extent 
logical, very little has been contributed in this direction. I 
should, theretore, like to ask Mr. Smith, as he has put the other 
part of the case so concisely, what ratio of cylinders he would 
propose, supposing an absolute initial pressure of 120 lb. per 
square inch were available. Would he still make the proposed 
ratio between the cylinders 4 to 1, or how would he proceed to 
determine this? 

I may _ mention, in conclusion, that I have diagrams from 
compound engines whose cylinders have a ratio of less than 3 to1, 
and which are giving good results; and I last week indicated two 

irs of engines where the cylinders had a ratio of nearly 54 to 1. 

"he latter were designed for a high-pressure in the small 
cylinders, and the fuel consumption is less than +4 Ib. of coal per 
indicated horse-power per hour, although the boiler pressure has 
been considerably lowered. W. F. 

Oldham, November 24th. 


Srr,—Mr. Turnbull truly states that if he had sent his expan- 
sions sooner this discussion would have been the sooner ended. 
It must, however, be borne in mind that they were not sent until 
Mr. Turnbull was driven into a corner, he being in this dilemma, 
that he must either accept my last letter or produce these expan- 
sions, which, however, is only ‘‘ getting out of the frying-pan 
into the fire.” All that we have now to do is to place these 
expansions—10, 19, and 32—at the head of Mr. Turnbull’s table ; 
any further remarks being totally unnecesary, except to say that 
these are the engines and expansions produced by Mr. Turnbull’s 
rules to indicate 1000-H.P. at these pressures. 

What would be the condition of things when these engines 
would be required to exert only 600 or 700-H.P., reduced down 
in the usual way by increasing the expansions? If the loss of 
ae during the progress of the steam through the cylinders 

from 10 to 20 per cent. at expansions of about 4, 6, and 8, 
which would be what most engineers would select for these = 
sures, what would be the true terminal pressure of 5lb. above 
@ vacuum ? 





10 Expansi 19 Expansi 82 Expansi 
Boiler pressure Boiler ‘om Boiler pressure 
45 Ib. 80 Ib. 125 Ib. 

LELP. L.P.C. .. .. ELP.G, H.P.C, H.P.C, 

100 71g se ee 41} os se 853 ° 31h 
4}, South Lambeth-road, JosEPH HEnry. 

Nov. 24th, — 

Sip,—I have read with interest your article and the letters it 
elicited published by you. I venture to hope you will not let the 
subject drop till the present chaos is reduced to something of 

actical order. May I observe for one thing, that in this as in 

er branches of engineering, the term ‘‘mathematics” is used 
by some of your correspondents, as well as in the columns of 

er journals, in a rather loose way? In my experience of prac- 
tical work, good, plain, homely arithmetic hag 8 served my 
purpose; while for abbrev rules, ‘‘sho ” arithmetic, 
commonly called algebra, is excellent. 

Poor bewildered young fellows like ‘‘A Student,” when seeking 
instruction, are told at times by persons like one or two of your 
correspondents and elsewhere “Oh, if you would make your- 
selves masters of mathematics you co’ design compound 
engines ;” whereas neither algebra nor Euclid is in any way 
csnntal pn hat a ay | of yours, instead of 
handling the subject as you did in your first article on the plain, 
simple Basis of giving instruction to a student anxious how to 
make ’ practical design for a compound engine, goes off into 
more @ collateral branches, in no way pertinent to the 

uestion asked. Might I venture to suggest the pursuit of the 
followin course, which will mutually serve all your correspondents 


&c., each give you the sizes of the 


to the solution of the question? I propose that Messrs. 
bull, pe My a _ oe 
“preggure and low-pressure cylinders, and len 


of stroke to 
icate horse power; steam in boiler 60 Ib. above atmo- 
sphere. Steam to be cut off at half stroke in high-pressure 
eylinders, To be paddle engines, P. H. 
Manchester, November 25th, 
[Our correspondent makes an excellent su 
hope to see acted upon. Practice will then 
against mathematics,—Eb. E.] 


eation, which we 
ave a fair chance 








Tue Americans are threatening to send supplies of anthracite 
from Pennsylvania to Europe, and the French Vice-Consul at 
Philadelphia reports that experimental shipments have shown 
that it can be transported and sold at a profit in France at fram 
£1 to £1 4s. per ton, The anthracite beds of Pennsylvania are 
said to cover an area of 350 square miles, f 
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es RAILWAY MATTERS. 


oveRNMENT has sanctioned a broad gauge railway from 
Peshawur to Jellalabad, 

Tue use of iron sleepers on the Belgian poet is extending. 
The Cockerill Ironworks Company has acce a contract for 
300,000, and other contracts have been, and are going to be, 
distributed among the firms of La Louviere and Charleroi, 

TE monster elevator in course of construction by the Grand 
Trunk Railway at Point Edward is being rapidly pushed forward. 
‘he length of the building is 107ft. and the width 99ft., and its 
capacity will be 250,000 bushels. The foundation is intended to 
last for ages, resting on over 1000 of the best oak piles, driven 
from 15ft. to 20ft. into the clay bottom, and sawn off 2ft. below 
the surface of the water. ‘The piling is about completed. 

Tne North-Eastern Railway traffic returns again show a 
considerable increase upon those of the corresponding week of 
last year. For the wee endin 22nd November they amounted 
to £105,182 as compared with £100,381. Although the decrease 
is still very great, compared with the year 1877, it may safely be 
assumed that a ge improvement has set in. ‘Three fourths 
pect of minerals. The passenger receipts 











of the is in 
show a decline of £892. 

Mvcu attention is being given in the Rhondda Valley to the 
yailway to Newport vid Coorphilly, and the projented connection 
with the London and North-Western. The latter will be by the 
western ontet, and will necessitate a tunnel four miles in length. 
Respecting the first railway, we would submit to the engineers the 
bm ha if altering the route so as to avoid Treforest Works. By 
getting a connection with the Taff lower down than the works, an 
expensive purchase or “ way leave” might be avoided. 

AmonG the railway casualties for nine months ending Sep- 
tember last, in which no personal injury was inflicted, there was 
1 case of a train coming in contact with a projection from a train 
travelling on a parallel line; 98 cases of trains running over 
cattle or other obstructions on the line ; 37 cases of trains running 
through gates at level crossings; 6 cases of the failure of 
machinery, springs, &c., of engines; 19 failures of wheels; 1 
failure of @ brake apparatus ; 9 failures of tunnels, 
viaducts, culverts, &c.; 45 cases of the flooding of portions of per- 
manent way; and 1 fire in a train. 





Tue new railway bridge over the Vistula at Graudenz, which 
was commenced April 6, 1876, was this year finished, so that the 
first train passed over it on the of October last. The length 
of the structure is 1143 metres. It vesta on 12 piers, between 
each of which the distance is rather more than 94} metres. The 
total weight of the iron forming the superstructure is 8,360,000 
kilogrammes, or not quite 8000 tons, while the total area of the 
surface is 97,000 square metres. height of the rails above 
the general level of the water of the river is 12 metres. 


Or the 937 tires which foiled on the lines of the United King- 
dom in nine months ending September last, 44 were engine-tires 
18 were tender-tires, 5 were carri: 19 were van-tires, and 
S51 were wagon-tires; of the wagons, 689 belonged to owners 
other than the railway companies; 757 tires were made of iron. 
and 165 of steel, while the material of 15 was not stated : 57 of 
the tires were fastened to their wheels by Gibson’s patent 
method, 2 of which left their wheels when they failed, 23 b 
Beattie’s poet, 10 by Mansell’s t, and 4 by Brotherhood’s 
patent, all of which remained on their wheels when they failed ; 
837 tires were fastened to their wheels by bolts or rivets, of which 
11 left their wheels when they failed; 6 tires were secured to 
their wheels by various other methods, one of which left its 
wheel ; 112 tires broke at rivet-holes, 168 in the solid, 18 at the 
weld, and 639 split longitudinally or bulged. 

A CAREFUL German, who believes in the value of statistics, 
has, by long and patient observation, ascertained the exact per- 
centage of railway passengers that miss their train at the Vienna 
stations. Beginning his observations at a single station, he 
found that out of from 5400 to 5800 passengers leaving every day, 
one man, and from two to three women were the average number 
of late comers. ‘Then he took in all the stations, and placed the 
number of tardy passengers at ten per day. Of every one 
hundred there were twenty-nine men and seventy-one women. 
The statistician was not surprised that the male sex should. 
show to advantage, but the disproportion astonished him, when 
he reflected that many men are delayed by the fault of their 
wives, while the contrary seldom occurs. More people miss 
local trains than express trains, the proportion being as three to 
one, 

THE average annual production of rails in the United States 
in the ten years ended 1878 was 792,834 net tons, and the average 
yearly importation of the same for the like period was 219,451 
net tons, hye a total of 1,012, 285 net tons. It would appear, 
then, that in the ten years under consideration the quantity of 
rails required yearly by 68,202 miles of railroad was 1,012,284 net 
tons, or 14°84 tons per mile. At the close of 1878 there were 
81,955 miles of railroad, and it is supposed about 4000 miles will 
be added to this during the present year, makin 85,955 (or in 
round numbers 86,000) miles on the Ist of January next. 
Multiplying 86,000 by 14°84, the average number of tons required 
per mile per year in the ten years mentioned, we have 1,276,240, 
which represents, says the American Manufacturer, about the 
number of tons of rails the United States railroad system will 
require next year. Under the circumstances, therefore, it is 
probable the railroads will require next year not less than 
1,500,000 net tons of rails. To make these about 1,655,000 net 
tons of pig iron will pasanieed, which is not very far short of 
two-thirds the entire pig iron production last year. 

_ A casE which promised to be of some importance as afford- 
ing the means of a full discussion of comparative merits of 
pres and iron car wheels has just been decided in the 

Jnited States Circuit Court at Philadelphia by Judges 
McKennan and Butler. It appears that on November 1st, 1876, 
Holloway, a brakeman of the North Pennsylvania Rail- 
road, was killed in an accident caused by the tire coming off a 
paper car wheel under a Pullman palace car. The father of the 
deceased sued the Pullman Palace Car Company for damages, 
and it is this case which has just been decided by the court in 
favour of the defendant. The plaintiffs contended that the paper 
wheels were unfit for use, and not as good as first-class chilled iron 
wheels, and that the use of such paper wheels showed such gross 
negligence on the of the Polene Palace Car Company as 
made the latter liable for damages, though they admitted that 
the paper wheels as now made by the Hudson Paper Car Wheel 
Company are safe. After the plaintiffs had rested their case the 
defendants asked for a non-suit on the ground that they had failed 
to make out their case, and that their testimony did not show any 
liability on the part of the Pullman Palace Ci 
court granted the non-suit, so that there was no argument on the 
comparative merits of paper and iron car wheels beyond that 
made by the counsel for the plaintiffs in his pening. <A moti 
has since been made to take this non-suit off, on the ground that 
the car wheel company is also liable for injuries that might result 
from the negligent and defective construction of the car wheel 
but the judges reiterated their decision, and a verdict in favour of 
the defendants was recorded. ‘We earn,” says the American 
Manufacturer, “from Mr. R. N. Allen, superintendent of the 
Hudson Paper _Car Wheel Company, that the wheel the 
breakage of which caused the dent—the only one which 
has been traceable to such a cause—was manufactured twelve 
years since by processes which have been greatly improved 
u _- Ban a Te aes wheel had wee a mileage of 

00,000, no n properly inspected. Wheels of the same 
kind, made at the same time, have been in continual use since the 


accident, and are, after having made 350,000 miles, still in good 
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NOTES AND MEMORANDA. 


From statistics just published it ee that there are about 
75,000 houses in Paris, exclusive of public buildings. Their 
total value is estimated at twenty-three millions sterling. The 
superfices of the capital is put down at 20,000 acres. ‘There are 
600,000 yards of sewers. e population numbers one million 
nine hundred and ninety thousand, or about 100 inhabitants 
per acre, 


THE magnitude of the American export movement is hardly 
comprehended without p i explanation. If, says an 
exchange, the export of wheat for this year was loaded on freight 
cars 60ft. long, 400 bushels to a car, it would require for its 
transportation 256,452 cars, which, if made up in one continuous 
train, would extend 2346 miles. Tf loaded in ships of 3000 tons 
burden, it would require a fleet of 825 ships to convey the wheat 
alone across the ocean. Thig export of wheat has brought into 
this country in exchange for it, in gold or its equivalent, more 
than 100,000,000 dols, 


M. JANNETAZ has recently noted that, if a fine needle be turned 
round on a oo 4 plate of gypsum (1 mm. to 2 mm. thick) so as 
to produce a small hole, en be gently pressed into the plate, 
a separation occurs, surrounded Ry ewton’s colour-rings, and 
having the form of an elli e major axis of this ellipse 
makes an angle of 49 deg. with the fibrous fracture, and its length 
is to that of the minor axis as 1°247 tol. This ellipse has the 
same orientation and relative +, oom that of the propagation of 
heat in gypsum. Further, the er axis corresponds with the 
—— of greatest resistance to bending, and the greatest 
elasticity. 


M. Cuappvuis has recently investigated the condensation of 
gases on a glass surface by measuring the expansion between two 
exactly known temperatures, of a certain volume of gas at 
constant pressure in contact with a me glass surface, and 
inferring the original volume of the gas. The numerical results 
for hydrogen, air, carbonic acid, sulphurous acid, and ammonia, 
from 0 deg. to 100 deg and 180 deg., are given, and utilised 
in determining the absolute coefficient of expansion at constant 
pressure (a slight correction of the former determinations being 
necessitated by the phenomenon in question). Magnus’s state- 
ment that at 100 deg. there is no condensed gas layer on a glass 
surface is, says Nature, shown to be incorrect in the case of 
ammonia. 


AccorDING to the Bureau Veritas the total number of ocean- 
going vessels of all countries is 54,921, of which 5879 are steam 
vessels, representing a tonnage of 20,283,540 tons—of 2200 Ib.— 
of which 6,179,935 represents the steam vessel tonnage. In pro- 
prietorship of sailing vessels France stands sixth, England with 
18,357 vessels, other countries coming in the following order :— 
America, Rerwas, Germany, Italy, France, Greece, Sweden, 
R Spain, Holland, Denmark. The sailing vessels of all 
other States not in total numbering 1000. Of steam vessels the 
number possessed by different countries are as follows :—England, 
3542; America, 519; France, 292; Germany, 244; Spain, 214; 
Sweden, 194; Russia, 156 ; Norway, 136; Holland, 113; enmark, 
104; Italy, 101; other States sate less than 100 altogether. 

In a note by Colonel Scharnhorst in the last number of the 
Isvestia of the Russian Geographical Society, on the barometrical 
measurements of heights e by M. Prshevalsky during his 
journey to Lake Lob-Nor, the measurements being calculated by 
com) on with barometrical observations at Nukns and at Omsk, 
the heights of which above the sea-level are exactly known from 
geodetical measurements, he says they are trustworthy, and the 
error does not exceed 100ft. e height of Tashkend, 1516ft. 
The other places of general interest are: Kuldja, 2080ft.; the 
aye across the Narat and Yuldus Mountains, 10,370ft. and 

0,040ft. ; the junction of Khabtragay and Baltangay Rivers, 
5320ft.; the town of Kurl, 3240ft.; Lake Lob-Nor, 2500ft. ; 
Lake Sayram, 6920ft.; and Guchen, town, 2310ft. 


Pencris for writing on glass and porcelain are said to be pro- 
duced by Faber in the following manner:—(1) Black pencils: 10 
parts of the finest lamp black, 40 parts of white wax, and 10 parts 
of tallow. (2) White pencils: 40 parts of Kremser-white, 20 parts 
of white wax, and ten parts of tallow. (3) Light blue pencils: 
10 agg of Prussian blue, 20 pee of white wax, and ten parts of 
tallow. (4) Dark blue pencils ; 15 parts of Prussian blue, 5 parts 
of white wax, and 10 parts of tallow. (5) Yellow pencils: prod ney 
of chrome yellow, 20 parts of white wax, and 10 parts of tallow. 
The colour is mixed with the body of wax and tallow warm, 
triturated, exposed to air for drying, so that the mass can 
pressed by means of a hydraulic press into round pencils in the 
same way as lead pencils are formed. The pencils are dried after 
pressing by exposing them to the air until they have the proper 
consistency, and are then glued into wood. 


A GREAT deal has for a long time been said as to the danger 
ovtsing from living in rooms painted with lead paints. We 
recently gave in this column the result of an experiment which 
seemed to disprove this, and now it appears that it is to the tur- 
pentine in the paint that danger is to be attributed. The British 
Medical Journal says :—‘‘ Several theories, more or less plausible, 
have been propounded to explain the prejudicial effects of the 
inhalation of these (turpentine) vapours; but, whatever be the 
correct explanation, there is no doubt of the danger of occupying 
a room recently _ in which turpentine has been employed, 
before complete dessication has taken place. It was pointed out 
by the Council of Hygiene that a sudden death which recently 
took place in Paris was attributable to this cause, it being shown 
that it could not be ascribed to the lead which entered into the 
composition of the paint of the room in which the deceased slept ; 
the lead, being fixed and non-volatile, cannot in these cases be 

of being the offending element.” 

ATTENTION has lately been directed to the possible decompo- 
sition of some of the elementary substances hitherto so called. 
There is reason to think that the metalloids, with the exception, 
perhaps, of oxygen, are dissociated in the sun. M. Raoul Pictet, 
now a well-known physicist, has been considering the possibility 
of dissociating them experimentally by means of solar radiation. 
In a recent number of the Archives des Sciences he proposed the 
following method, which, he thinks, might prove successful, 
though unable to realise it himself. The sun’s rays should be 
concentrated by a large parabolic mirror of silvered copper with 
about 33ft. aperture; the weight need not exceed a ton and a-half. 
and the mirror should be mounted heliostatically. The to 
radiation would converge on a circular surface about eight or ten 
centimetres in diameter, giving about 1000 calories a minute. 
Here M. Pictet would provide a ‘‘ solar chamber” to receive the 
metalloid to be acted on by the concentrated heat which would 
be available after loss by radiation and conduction through the 

uu ant The solar chamber should be of nearly spherical shape, 
hollow, and about 3ft. in diameter; one-half, directed to the sun, 
being of zirconium or lime, the most resistant substance known ; 
the other half, directed towards the interior of the mirror, of hard 
glass, with curvature calculated to favour the passage of the solar 
rays converging to the centre of the chamber. The zirconium or 
lime should be heated exteriorly by an oxyhydrogen blow-pipe, 
to diminish the loss of heat by radiation. Through a zirconium 
tube in the top of the chamber vapours of the metalloids— 
chlorine, sulphur, bromine, iodine, &c.—should, by force of suc- 
tion, be made to i = downwards through the zone of maximum 
temperature; and here a dissociation might be hoped for. One 
of the new vapours formed would pretty certainly diffuse into 
the surrounding s' more rapidly than another. To fix this 
element and keep it from re-combination, M. Piclet would pro- 
vide, in the lower part of the chamber, a wide metallic tube with 
a cooling envelope of liquid sulphurous acid, and a series of pieces 
of metallic netting with fine meshes, through which the vapours 





MISCELLANEA. 
A proggct is now on foot at Hamilton, Canada, to organise an 
iron-smelting company, with head-quarters at or near Kingston, 
with a capital of £40,000, in consequence of the recent advance in 
the price of iron. 
THE cast steel works at Aboukoff, Russia, have been ordered 
to suspend work on private contracts, every resource being 
required to execute the enormous orders of the Government for 
steel cannon and other implements of war. 


THE report of the Engineer-in-Chief of Rivers and Harbours in 
Queensland, Mr. W. D. Nisbet, C.E., for the year —— June, 
1879, shows that the completion of the Brisbane Channel of the 
Fitzroy River will involve the removal by dredging of 3,001,834 
cubic yards of material, which at the estimated cost of 8d. per 
yard will cost £100,061 2s. 8d. 

Apvices from Philadelphia show that the iron trade at that 
centre is distinguished b a better tone than that which 
characterises the New York market. Prices for pig iron have 
been rather irregular at Philadelphia, and in some cases slightly 
lower, but at the last dates the tendency was again upwards, 
Scotch pig has been in no great request at Philadelphia. 

THE National Zeitung says:—‘‘'The balance sheet of the 
Bochum Mining and Cast Steel Manufacturing Company shows 
a profit for the financial year 1878-9 of £32,740, against £33,707 
in 1877-8. A dividend of 2 per cent. is to be declared. The 
directors of the Berlin-Anhalt Machine Constructing Company 
will also declare a dividend of 2 per cent. for the past financial 
year. 

THE producers of iron ore in Missouri are suffering greater losses 
just now than those in any other branch of the iron trade. They 
are mining and delivering ore in St. Louis at 5dols. per ton, at a 
supposable profit of 50 cents to 1dol. per ton, having made 
contracts early in the year for almost the entire capacity of their 
mines. Meanwhile ore is worth 8 dols. per ton, and they could 
sell any quantity of it at that price if they had it to sell. 


Tue short block system of brakes for colliery winding engines 
as compared with the double brake strap was discussed at the 
meeting of the Manchester Geological Society, on Tuesday, in 
connection with a paper, by Mr. J. B. Perrin, on ‘‘ Burn’s Patent 
Brake,” which is an adaptation of the short block method. The 
general opinion was that though there might be advantages in 
connection with Burn’s system, there was a liability to cause a 
dangerous strain on the drum and fixings. At the same meeting 
Mr. W. J. Grimshaw, F.G.S., in the course of a Bag! on 
“ Boiler Incrustation,” referred to a method adopted in Ger- 
many for dealing with polluted feed-water. He observed that 
acid water attacked zinc or any other bright metal much more 
readily than it did iron, and in Germany, more especially where 
the water contained lime, zinc plates were placed in the boilers 
connected by means of wires with a Bunsen battery, the 
electrical action causing the foreign matter in the water to 
be thrown down in a sediment. 


THE well-known business of Messrs. Richard Hornsby and Sons, 
of Grantham, has been handed over toa joint stock company. The 
business was, we believe, established by Mr. Richard Hornsby, 
the father of the gentlemen of that name who have hitherto 
conducted the business. We believe that upon the death 
of the late Mr. Richard Hornsby—one of the sons of the 
founder—a considerable amount of capital became withdrawn 
from the business, and that in consequence it was resolved to 
make the change now announced. The freehold premises, 
together with the ad and machinery, patents, contracts, and 
stock in trade have been acquired for the sum of £234,772 17s. 6d. 
The vendors are to take, in part payment for the purchase- 
money, £50,000 in 5 per cent. mortgage debentures—part of an 
intended issue of £100,000—and cubaxibe for 10,000 shares on 
the terms of the prospectus. It is anticipated that not more 
than £7 a share will be required to be called up. The calls are 
payable by instalments. tt is stated that in the last twelve 
a the business hag much more than doubled in production and 
value. 


THERE is now approaching completion one of the largest and 
costliest additions ever made to the dock accommodation of ports 
on the north-eastern coast of England. It is at West Hartle- 
pool, and has been ¢arried out by the North-Eastern Railway 
Company at a cost already of about £400,000, while a further 
expenditure, after the close of the present year, of over £32,000 
will be needed to insure completion. The new deep-water dock 
at West Hartlepool is one of the main features of the scheme, 
Originally B prancy for a five-acre dock, it has been extended, 
Approached from the older Jackson Dock at West agen wer the 
an extensive waterway or basin, the deep-water dock is reached, 
its extent being about eight acres and the depth 31ft. From 
this deep-water dock there is, by an intermediate dock and a 
lock or basin, about 170 yards long, a communication with the 
outer harbour at Hartlepool. The works have been directed by 
Mr. T. E. Harrison, the resident engineer being Mr. C. Harrison 
the contractor is Mr. Walter Scott, represented locally by hia 
manager, Mr. Middleton. 


Tue Compagnie Générale Transatlantique, one of the largest 
French steamship companies, has lately given an order for the 
construction of several large steamers to four English shipbuilders, 
and this fact has exci considerable indignaticn in French 
mercantile circles. The president of the company has addressed 
a letter to a French journal explaining the circumstances under 
which the order was intrusted to English instead of to French 
hands, and stating the following interesting facts. The vessels 
were required to be delivered in eight months, and when 
estimates were invited from the principal French shipbuilders 
they all, with one exception, declined to tender on the ground 
that the time allowed was too short. The Société des Forges 
et Chantiers du Havre et Marseilles offered to build six vessels at 
1,400,000f. (£56,000) each, and to deliver the first in ten months 
and a-half, the second in twelve months and a-half, and the rest 
in fourteen months. Fourteen English firms tendered, besides 
several whose offers arrived too late to compete, and four of them 

eed to deliver the vessels at an a of 1,139,750f. each, 

is is 260,250f., or £10,410 less per vessel than the lowest French 
estimate, and each firm contracted to deliver the vessels within 
seven months and a-half. 


THE following extract from the report of the Engineer-in-Chief 
—Mr. Mais—of the Adelaide and Willunga Railway, will be of 
interest :—*‘ The length of the proposed line will be twenty-seven 
miles, making a total distance from Adelaide of thirty-eight 
miles. The ruling gradient is 1 in 50, and the sharpest curve 
ten chains radius. All the necessary material for constructing 
the line can be readily obtained along the route. The estimate 
of cost will be £293,356, or £10,824 per mile including permanent 
survey and maintenance of way for one year. This line, running 
as it does through private property, must be fenced throughout 
its entire length. Lhe following is the estimate:—Length, 27 
miles 8 chains ; gauge, 5ft. 3in. Sper mile— Preliminary survey, 
£9 4s, 5d. = £250; land, compensation and severance, £ 3s. 9d. 
= £11,753 ; clearing and grubbing, £9 5s. 11d. = £252; fencing, 
£298 17s. 10d. = £8100; earthworks, £2857 15s. 1d. = £77,445 3s. 2d.; 
bridges, culverts, and level crossings, £931 4s, 2d. = £25,235 15s, 6d.; 
permanent way, 2s. 1d. = £76,451 18s. 6d.; stations, in- 
cluding sidings, office buildings, goods sheds, locomotive sheds, 
water supply, &c., £1077 4s. 10d. = £29,193; rolling stock, 
£931 7s. 4d. = £25,240; engineering and supervision—3 per cent. 


per mile—£281 1s. 10d. = £7617 12s. 5d.; permanent survey, £30 
— £813; maintenance for one year, £160 = £4366; contin- 
gencies—10 per cent.—£984 1s. 8], = £26,668 10s. 5d.; total, 
£10,824 18s, 11d. per mile = £293,356.” Considering that all the 





of the chamber should be drawn off. 


n material for making the line, save rails, can be readily 
obtained on the route this seems a high 


cost. 
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FOREIGN AGENTS FOR THE SALE OF THE 


schooner-rigged, with three masts, spreading an enormous 
breadth of canvas; and to make her stiff enough to sus- 
tain the pressure of her sails, she was supplied with lead 
ballast in the usual way adopted in yachts. The Wanderer 
is intended to make voyages round the world, and 
is, beyond doubt, the finest and t yacht pos- 

by any private individual. nusual interest 
attaches to her because she was fitted with engines on 
the Perkins’ system, working with steam of 400 lb. pres- 


sure; and she was justly regarded as an experiment, the 

*,* In order to avoid trouble and confusion, we find it necessary to resultsto beobtained from her being assumed to be capable 
inform corres letters of a to the| of settling whether high-pressure, in the fullest sense of 
public, and intended, Jor iene envelone tcoibly direst ty the | the word, could or could not be used at sea. She lies at 
cae to himself, and bearing a 2d, e 4 , in order that this moment in Southampton, di and Messrs. 
answers received by us may be for to their destination. No| Day, Summers, and Co, have received orders to remove 


notice will be taken of communications which do not comply with 
instructi 


these t 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request ” 8 to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


anonymous communications. 
F. G. 8. —Nailsworth is in Gloucestershire. 
R. N. (Ripon).— We shall be very pleased to receive particulars of your 


a us. 
oe. F.—Theve are insuperab'e objections to carrying out the plan, on the 
consideration of which we need not enter. We shall at all times be happy 
to aid you in your endeavours to obtain information of the kind you seek. 
H. C. H.—There is nothing new in your letter. Railway companies who run 
iages over each other's lines must adopt a uniform system of brake ; 
* those whose lines are isolated may use different brakes. The value of the 
automatic system is becoming so fully recognised that nothing else has now 
the least chance of extended adoption. 





WELDING STEEL. 
(To the Bditor of The Engineer.) 

Sin,—Can any of your readers oblige ty Sees me of the best 
method and composition for welding steel? My welding not | . 
satisfactory, any information will greatly oblige. . D. 

Reading, November 26th. 





TREATING BIRCHWOOD. 
(To the Bditor of The Bngineer.) 

Sir,—Will any correspondent kindly tell me ‘th your columns the 
best treatment for birch timber in large quantities, for the prevention of 
warping, whether in planks or cut up ready for use for articles 3in. by 
Sin., from . to 36in. long, stored for twelve months beforehand ? 

Leigh, November 24th. GREENHEART. 





STEAM HAMMERS. 
(To the Bditor of The Bngineer.) 
Sirn,—Will any reader inform me what is meant by a 1-ton double- 
hammer? Is the piston, rod, and tup 1 ton dead weight, 
or in case of a dow hammers, is it only } ton, and a velocit; 
given to it by the steam on the top side about double gravity, w 
would be equal to a om of four times the height, and thus equal a 
1-ton hammer dropping without having its velocity increased by steam 
on top side? Stream HAMMER. 
North Shields, November 25th. 
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MEETINGS NEXT WEEE. 
Tue InstiruTion or Crvi, Enoingers.—Tuesday, Dec. 2nd, at 8 p.m.: 
‘The Passenger Steamers of the Thames, the Mersey, and the Clyde,” by 
Mr. W. Carson, M. Inst. C.E. 


Society or Enorneers.—Monday, Dec. Ist, at 7.30 p.m.: A paper will 


per 
be read on “ Disposal” by Mr. Henry Robinson, M.I.C.E., of 
which the f is a synopsis :—' consideration of the rules which 
os reas eS eee oe Soe cae oe 
question, including the Rivers’ Pollution Prevention Act. A 
reference to the Thames and the m itan sewage, from a sanitary 
it of view. The various systems for dealing with sewage, such as 
d filtration and chemical treatment, with the cost of the same. 


Cuemican Socrety.—Thursday, Dec. 4th, at 8 p.m.: Ballot for new 
Fellows. ‘On the Theory of Fractional Distillation,” Part II., by Mr. F. 
D. Brown. ‘On the Influence Exerted upon Certain Chemical Changes 

Variations in the Amount of by of Dilution,” by Messrs. M. M. P. 


Acid,” by De dope Our Semne Derivatives of Phang] aestie Asti” ty 
, . n e ves 0 4 
Dr. B, Phillips Beason. - rae 
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THE STEAM YACHT WANDERER. 


Mr. C.J. Lampert, a wealthy private gentleman, deter- 
mined some time ago, to have a yet which should 
ual if not surpass Mr. Brassey’s celebrated Sunbeam. 
e result of his determination is the Wanderer. This 
vessel is 175ft. long, 29ft. beam, 13ft. 4in. mean draught, 
and 708 tons builders’ measurement. She is, or rather was, 


the whole of her machinery and boilers, and replace 
them with an ordinary compound engine and boiler, of 
100 nominal horse-power. Thus the experiment has 
come to a disastrous termination, and the facts are so 


interesting that we place them before our ers. 
The cm was built on the — by Messrs. R. Steele 
and Co., who also constructed her engines. It was at 


first determined to fit her with ordinary compound 
engines, indicating about 800-horse power, but _subse- 
quently Mr. Lambert determined to give the Perkins 
system a trial, and engines were accordingly designed for 
her by Mr. J. F. Spencer. It is proper to state here that 
Mr. Loftus Perkins seems to have had little to do with this 
rtion of the work, and that he took exception to some 
Ronee in Mr. Spencer’s drawings. These objections were 
overruled, however, and, as we have said, the engines were 
built. e shall in an early impression publish drawings 
of the engines of the Loftus Perkins, a North-country 
tug-boat, which will convey an excellent idea of the 
rincipal peculiarities of the Wanderer’s machinery. 
Meanwhile. it will suffice to say that the engines had 
three cylinders, 48in., 34in., and 17in. in diameter respec- 
tively, the 17in. cylinder standing on the top of the 34in. 
cylinder. These two were single-acting, the pistons being 
connected by their rods. Steam of 400 1b. pressure was 
admitted to the top of the 17in. piston, sending it down, 
and then passing under the 34in. piston sent it 
up. From this cylinder it went in to the valve-chest of 
the 48in. cylinder, the piston of which was double-acting 
in the usual way. e stroke of all the pistons was 
the same—2ft. 6in. The boiler, of the well-known 
Perkins type, had 76 square feet of te sur- 
face, and the engines indicated at 92 revolutions per 
minute 907-horse power. The conditions of the contract 
were that the low-pressure cylinder must be so made 
that it would be available for compounding with a single 
cylinder if the high-pressure system failed ; and also that 
unless the machinery gave satisfaction it was to be 
removed. That the Perkins Engine and Boiler Company 
believed that there could be no failure is proved by the 
circumstance that it readily guaranteed its machinery 
for twelve months. The engines drove a Bevis featherin 
screw, and on her trial trip the Wanderer attained a spee 
of about thirteen miles an hour, indicating 800-horse 
power. 

From a very early s in the history of the boat her ma- 
chinery gavetrouble. We must stop here to explain that it 
is essential to the success of the system that the steam be 

nerated from distilled water, and to make up for waste, 
distilled water is carried in tanks. The waste ought never 
to exceed 5 per cent. of the whole quantity required for 
feed. Now Mr. Perkins has found that it is impossible 
to keep the feed-pump packing tight if the plungers move 
at more 50ft. per minute ; but Mr. Spencer put in 
long stroke pumps, and these wasted much water by 

eakage. To get over the difficulty Mr. Perkins fitted 
lantern brasses in the stuffing boxes, caught the leakage 
in these, and led it back to the hot well. This plan 

t over one difficulty, but in a very short time it was 

ound that the slide valve on the 48in. cylinder worked 
badly. The valves on the other two cylinders are poppet 
valves worked by cams, and we understand that they 
never gave any trouble. The pressure in the valve chest 
of the 48in. cylinder did not exceed 40 1b. on the square 
inch. The main slide was of the ordinary double-ported 
kind, with, however, a very long stroke—9in. we believe 
—and on the back of it worked an expansion slide cutting 
off at about one-fourth stroke. The main slide was made 
of Perkins’ patent —e- on examination it was found 
to be cracked all over. e metal was held to be in faul 
and anew valve of cast iron was made, which on tri 
cut itself to bits in a five hours’ run. Mr. Perkins then 
undertook to make the defects good, and he found on 
examination that the port face or seat of the valve was 
too weak ; it sprang out of shape, and the valve no longer 
got a good bearing when steam was on. Screwed studs 
were put into the port walls, bearing on the cylinder, 
and so the valve seat was stiffened. While the defec- 
tive valve was in, Mr. Spencer took the Wanderer 
out for a trial, ran her for seventy-six hours, and 
wrote thus concerning her, “With the experience 
of the Wanderer’s engines at sea—on one occasion 
the engines were not re for seventy-six hours— 
the entire absence of trouble affecting the system or pres- 
sure (sic), either in engines or boilers, 400 lb. pressure and 
27hin. vacuum, I think one is justified in some amount of 
cathesinnnian’ also in the belief that just at the right time 
this country will haveits pre-eminence largely increased b: 
a new era in steam a due to the economies 
have referred to, and which promise realisation in the 
Perkins system.” It is to be presumed that Mr. Spencer 
did not at this time know an: 
his main slide; and the'fact that he was using distilled 
water from his tanks faster than the coal from his 
bunkers must also have escaped him. 

After about £1500 had d in 
experiments, and alterations of the main slide, Mr. 
Lambert would wait no longer for his yacht. She 
was believed to be all right, and she went for 
a trial trip as far as the Bay of Biscay. Then 





it was found that because of the way in which her 
weights were distributed, she was lively to the last 


of the condition of | th 


n expended in various | B 





401 
degree; so lively that she fairly rolled her masts out of 
her. When the wreck had been cut away, steam was 


got up to take her home; but her stokehole became so 
ot the firemen could not stay in it, the mica plates 
which are used for water gauges became so dirty that it 
was almost impossible to tell where the water was, and 
finally the heat of the boiler set fire to a bulkhead, 
and the ship came home in a wretched plight. It is 
stated that the boiler got overheated because the fiues 
had not been swept, and that the stokehole became too 
hot because a non-conducting composition which ought 
to have been put into a casing surrounding the boilers 
had not been put in. Why the mica became discoloured 
we cannot say. Possibly the boilers had never been 
cleared of grease after they had been made. After her 
return, however, she was taken in hand by Mr. Perkins, 
and her machinery having been overhauled, she made a 
run to Cowes at fourteen miles an hour. Finally Mr. 
Lambert decided that the Perkins system was unsuitable 
for a yacht intended to make long cruises to places where 
repairs and distilled water cannot be had for love or 
money, and he, as we have said, has given orders that 
she shall be fitted with new engines and boilers. The 
Perkins Engine and Boiler Co. has, naturally enough, 
protested, asserting that the official trial trip has never 
come off, and that until it does the machinery should 
not be condemned ; and sothe matter rests. It is proper 
to add that all the worry seems to have been caused by 
the low-pressure cylinder and its valve, the high-pressure 
and intermediate cylinders giving, we are informed, no 
trouble whatever. It also appears that Mr. Perkins had 
no engineer on board, the second engineer being, it is 
true, one of his men, who, however, had never been to 
sea before. 

_ Thus ends, we are sorry to say, a big! A costly and 
interesting experiment. To say that it is fatal to high 
pressures is to go too far. e fact remains, however, 
that engines and boilers working at 400 1b. or 500 1b. on 
the square inch constitute a very special class of 
machinery which cannot be properly managed by those 
who have not had an na special experience. To take 
one point out of several ; the leaking of a feed-pump at 
sea 1s under ordinary circumstances a matter of the 
smallest possible importance. Indeed, stuffing-boxes 
are often slacked back to permit air to escape, which 
otherwise would hinder the pump from drawing. But 
the leakage of a feed-pump is fatal to the high-pressure 
system, because it means the waste of distilled water 
which cannot be replaced. The one thing essential to 
the success of the high-pressure system is, that it should 
be proved to be really more economical than the ordinary 
system, to an extent which will render it worth while 
incur certain risks, which will grow smaller and smaller 
as acquaintance with the system extends. But this, 
fortunately or unfortunately, has never yet ben 
done. The Wanderer was guaranteed to consume but 
1°5 lb. of coal per horse per hour on her official trip; but 
that trip never came off, and we are quite in the dark as to 
what the consumption of fuel really was. But seeing that 
ordinary compound enginesin re; work, and noton tria 
trips, burn as little as 1°9 Ib. of coal per horse per hour, 
it would appear that the Perkins system hardly yet offers 
sufficient inducement to make shipowners take it up 
freely. The Loftus Perkins, the Anthracite, and the Irish- 
man, steamers, have, however, all been fitted on the 
Perkins system, and we understand are doing well. It 
is much to be desired that their coal consumption should 
be carefully noted. If Mr. Perkins can really cut down 
his coal bill to about 1°25 lb. per horse per hour, his 
engines have a future before them, notwithstanding the 
Wanderer’s mishap. One point concerning them will be 
set at rest. It has been urged that the friction of the 
Perkins engine is so great that the net power left for the 
screw is small. For example, it has been argued that 500- 
horse cow exerted by an ordinary compound engine 
would have propelled the Wanderer at the same speed as 
800-horse power indicated by the Perkins engines. The 
new engines of the boat will probably indicate just about 
500-horse power; it remains to be seen at what speed 
they will drive her. 


BREECH-LOADING ORDNANCE. 


_ A DECISIVE step has just been taken by the War-office 
in reference to the breech-loading question. Orders 
have been given for the manufacture of two lerge breech- 
loading guns at the Royal Arsenal, one to weigh 25 tons 
and the other 40 tons. It is expected that these new 
and necessarily experimental guns will be completed by 
the middle of next year, though possibly a little later. 
The precise method to be adopted as coneerns the 


breech-closing arrangement is not yet disclosed ; but it is 
certain that the guns themselves will be constructed of 
the Fraser system. Despite all attempts made to dis- 


that system, especially by the advocates of steel, 
It holds its own, and appears likely to do so. The forth- 
coming breech-loaders will have a thicker steel core than 
is customary with muzzle-loading guns of the same 
calibre, but that is simply due to the fact that greater 
thickness of steel is required in order to provide for the 
breech-closing arrangement. An important element in 
the new guns will consist in the unusual length of the 
bore, this elongation being designed to utilise the force 
of slow-burning powder. It is evident that breech- 
loading has recently risen in favour with the authorities, 
owing to the facilities which it affords for working guns 
of extra length. It is understood that ~ Gesiene for 

ese guns were prepared @ year ago, and therefore lo 

before the recent Krupp Senspeitien at These 
But the preparation of the designs was apparently 
subsequent to the experiments with Krupp guns at 
redelar and Meppen, in the months of June and July 
last year, at which trials General Younghusband, Super- 
intendent of the Royal Gun Factories at Woolwich, was 
present, accompanied by Captain Morley, in accordance 
with instructions from General Campbell, the Director 
of Artillery. The report drawn up i Bape a Young- 
husband in reference to these trials only just been 














_ THE ENGINEER 











402 
= 


Nov. 28, 1879, 











rinted, the first manuseript having been mislaid, The] 

ocument is one of much interest, as showing the light 
in which the distinguished artillerist who indites it looked 
upon the Krupp experiments. As it would also appear 
that the Woolwich breech-loading guns were designed 
just before Christmas, and General Younghusband’s 
report is dated November 9th, 1878, we presume that the 
views expressed in this report led immediately to the 
preparation of the plans which are now being acted upon. 

he trials at Bredelar last year were limited to the 
shield gun, which had undergone some modifications 
since the previous year. The conclusions with regard to 
this weapon are soun given. General Younghusband 
remarks that there are few, if any, conditions of the 
British service in which it would be advisable to erect 
such a structure as the shield gun uires. It is 
admitted that the advantages offered by the system are 
considerable, but it is considered that the opportunities 
for using them must be—at the best—“ extremely 
limited.” At Meppen, General Younghusband observed 
that the manufacture of very large Krupp guns had not 
been carried out to any great extent. He saw drawin 
and a wooden model of the proposed 122-ton gun. He 
also found that the 40-centimetre gun of 71 tons was 
completed, but not the carriage. Experiments were 
made with a long 35°5 centimetre gun of 51 tons. From 
the data thus obtained, General Younghusband 
calculated that if the Krupp 122-ton gun were ever con- 
structed, and its anticipated power realised, it would be 
about 16 per cent. more powerful than the Armstrong 
100-ton gun. It would be 6lin. longer. Concerning the 
71l-ton gun, the following paragraph was a good forecast: 
“The Krupp 70-ton gun, just completed, will, if its 
anticipated power be realised, be slightly more powerful 
than our 80-ton gun, both in total energy and penetrative 
effect ; and in power, eeneeSngetn to its weight, nearly 
12 per cent.” The General then adds :—“ It is 72in. 
longer.” The 35°5 centimetre gun is pronounced “a 
very powerful gun for its weight.” But it is likewise 
observed that the high power of this latter weapon is 
obtained “at a somewhat considerable expense of strain 
on its structure, which is probably due to the high 
density of the charge, only 27°3 cubic inches per pound.” 
The charge weighed 253°5 Ib., and the shell 1157 lb., the 
muzzle velocity being 1650ft. per second, rising to 1665ft., 
the corresponding energy being about 22,000 foot tons. 
General Younghusband considered that the gun was 
incapable of being made to develope further power, 
whereas our own 80-ton gun might be made to do so. 
Assuming the strength of the metal to be the same in 
the Krupp gun as in the English 80-ton and 100-ton 
guns, it was shown that the Krupp gun was subjected to 
a considerably higher strain than the English guns, “and 
more than we should think prudent under all the con- 
tingencies of service.” 
ne fact of a favourable nature in reference to the 

Krupp 35°5 centimetre gun was distinctly observed. 
“The most noticeable feature in this gun,” it was recorded, 
“is the ease with which it is worked by manual labour 
alone, and by a very moderate number of men.” “ This,” 
we are told, “is due to the fact that it is a breech-loader, 
and it may be fairly said to be impracticable to work a 
muzzle-loading gun of power equal to it without steam.” 
The following is a significant sentence :—‘‘ We consider 
38-ton miuzzle-loading guns are the largest that any 
attempt should be made to work by hand; but the 
breech-loader, which weighs nearly half as much more, 
and is considerably more than half as powerful again, is 
worked rapidly and easily.” In the trial of the 30°5 centi- 
metre gun, which followed, “Nohitch occurred during the 
experiments,” and, of course, the working of the gun was 
still easier, as compared with a heavier weapon. Trials 
with other guns followed, and, in commenting on the 
total results, we find General Younghusband arriving at 
the conclusion that “the problem of constructing heavy 
breech-loading guns which can be worked with safety, 
ease, and rapidity has been solved.” Concerning the 
relative merits of the various breech-loading systems, 
the General does not consider it either necessary or 
desirable to enter into discussion. But he recognises the 
subject as important and deserving full considera- 
tion, and says—“ Notwithstanding the small amount of 
practical experience in the construction and use of heavy 

reech-loading guns in this country, I feel no doubt that, 
profiting by the experience gained elsewhere, we coul 
construct the heaviest breech-loading gun required on 
any of the best known systems.” 

In considering when and under what circumstances 
very heavy breech-loading guns should be employed, 
General Younghusband makes an exception in favour of 
muzzile-loaders where a revolving turret is employed and 
steam is available, whether on land or shipboard. The 
muzzle-loading gun would be loaded outside the turret 
underneath the deck by means of mechanical appliance 
and as there are objections to opening the breech an 
manipulating the cartridge and shell in so confined a 
space as the interior of a turret, the balance of advantage 
is deemed to be on the side of the muzzle-loader. Again, 
in an open barbette battery, where steam power can be 
applied in all the operations of loading and traversing, 
the muzzle-loader is considered preferable. Where steam 
or stored up power is not available, or where it is con- 
sidered hazardous to trust to it alone, then it is thought 
the breech-loader would have the advantage. Such a 
eo could be protected by cover or mounted in an open 

ttery, and the experiments at Meppen are appealed 
to as proving that guns up to 50 tons wei, ht 
firing shells of 11501b., can loaded and wb 
with ease and rapidity by manual labour. To the 
experience of last year we now add that of this year, and 
it will be interesting to know what are General Young- 
husband’s opinions as to the working of the 70-ton 
propen fond by manual power. How greatly it differs 
from that of the 80-ton muzzle-loader is apparent to any- 
one who has enjoyed the advantage of seein both, 
although allowance must be made for the merely tem- 





porary nature of the expedients adopted in the latter 
case, 





The value of breech-loading guns for casemated forts 
is very clearly set forth by General Younghusband, and 
ans reference is made to the 38-ton muzzle-loader in 
comparison with the Krupp 30°5-centimetre gun of the 
same weight. The advantages of a breech-loading 38-ton 
gun in a casemate are stated to be—{1) The gun might 
be increased in length, and therefore in power ; (2) it 
runs forward into the port as soon as fired ; (3) sponging 
is unnecessary ; (4) the operations of entering the shell 
and cartri and of ramming home, are less laborious ; 
(5) the gun detachment is less exposed. In short, we 
are told, the operations of working 38-ton guns in case- 
mates which are laborious and difficult with muzzle- 
loading guns, are comparatively easy with breech-loaders, 
In regard to accuracy and power, the 38-ton muzzle- 
loader is considered equal to the breech-loader, but it is 
submitted that “the advantages in point of facility of 
working a breech-loading gun in a casemate cannot be 
too strongly insisted upon.” The points in favour of 
breech-loading for guns of the 38-ton class when mounted 
en barbetie in open batteries, and in cases where it is not 
desirable to apply power, are held to be considerable, 
though not so marked as in reference to casemates, except 
that a greater iength of gun might be allowed in an 
open battery than in a casemate. The Krupp short 
28-centimetre gun also comes under review. This gun 
nearly corresponds in weight and calibre to the British 
llin. muzzle-loader, but is made considerably longer in 
the bore. Breech-loading guns of this and less weight, 
it is waged mine be pa sanyo “with manifest advantage” 
over muzzle-loaders under several conditions, such as in 
casemates, or in broadsides of ships. As the latter is 
“so purely a naval question,” General Younghusband 
says he will “Do no more than refer to it, with the 
remark that no one can witness the working of 10in. 
and llin. muzzle-loading guns on the broadside without 
being painfully impressed by the difficulties experienced 
by the men in loading, and the amount of exposure they 
are subjected to while entering the shell in the bore.” In 
this instance, as in casemates, “ short guns are a necessity, 
if muzzle-loaders, and thus, again, power is sacrificed, 
and more severe labour and exposure are entailed upon 
the men, by employing muzzle-loaders.” 

In describing the comparative merits of the Krupp 
15-centimetre and the Armstrong Gin. breech-loader, 
allusion is made to the assertion that “the same results 
might equally well be obtained with a muzzle-loading 

un.” “This statement,” says General Younghusband, 
‘is open to much question, for besides the increased dif- 
ficulties inherent in working long muzzle-loading guns, 
there must always be greater difficulties with the cart- 
ridge proper for a muzzle-loading chambered gun 
than for a breech-loader.” Thus, on the whole, it 
will be seen in how strong a degree the present 
Superintendent of the Royal Gun Factories is im- 
pressed with the practical value of breech-loading. All 
this, however, depends on the perfection of the breech- 
loliee system. if the mechanism be defective, or likely 
to get out of order, it may happen that in actual warfare 
we shall have to choose between a breech-loader that 
will not fire and a muzzle-loader that will. The Krupp 
breech-loaders worked well at Meppen, beth this year 
and last. As to the behaviour of the Krupp guns amid 
the exigencies of a campaign, we presume the Govern- 
ment possess more information than has yet been made 

ublic. But it is tolerably certain that the British 
reech-loaders will not possess the same mechanism as 
those of Herr Krupp. In theory breech-loading has 
always d advantages over muzzle-loading, and 
now at last there is a prospect that what has been long 
desired will be ase 

Another matter which claims the attention of the 
Government is that of the powder to be used in the 
guns. The efficiency of our ordnance depends very 
essentially on the nature of the explosive employed. The 
German prismatic powder gives good results, and so also 
does the Fossano powder of the yA Sea Tf the English 
powder is in any sense inferior, the defect is one which 
must be remedied, otherwise our artillery will still be 
placed at a disadvantage, let our breech-loader be ever 
so perfect. Somehow or other we never seem to do our- 
selves justice. To suit certain demands, our guns have 
been made too short, whereby an excellent system 
of construction has been made to yield inferior 
results. Now that we are likely to have long 
there ig a risk lest the new and eeeenee 
ordnance should be prejudiced by the unsuitable 
character of the powder. However, the subject is 
not overlooked, and it would be a happy thing if, when 
the new guns commence their trial, the proper descrip- 
tion of powder is ready for use. series < ¢ admirable 
researches on the application of gunpowder to the pur- 
poses of artillery has been carried out at Woolwich, and 
it will be strange if any existing defect remains unreme- 
died. There are tremendous stores of old powder to be 
used up, and it will take a long time to introduce the 
new, even if much of the old be called in and got rid of, 
But the longer it takes to effect such a change, the more 
need is there for promptitude in taking the first step. 





HOUSE DRAINS IN NORTH LONDON. 

On the 24th of October a letter appeared in our columns 
describing the way in. which house drains were laid in the 
house of a ‘‘ Victim.” The letter evoked a reply from Mr. T. D. 
Thomson, managing-director of the Imperial Property 
Investment Company, Limited, to which the house in ques- 
tion belongs. rom this letter we make the following 
extracts; ‘‘We are always happy to give to purchasers a 
tracing of the plan and description of the drainage of the houses, 
and we can have no hesitation in giving also a certificate signed 
by our architect or clerk of works that the pipes have been 
laid in accordance therewith.” ‘To all intents and purposes 
the letter was intended to show that all houses sold by the 
company of which Mr, Thomson is managing director, have 
well-laid drains, and that a antee that they are well laid 
will be giyen in the shape of the certificate aforesaid. The 


case of ‘A Victim” was, we were assured, purely exceptional, 


‘We can scarcely believe,” wrote Mr. Thomson, “ that your 
correspondent means seriously to impute to us wilful neglect or 
misrepresentation, or that because the drain pipes of one out of 
the large number of houses in which the company ig interested 
have been improperly laid by a careless workman, therefore 
allor any of our other houses have imperfect drainage.” All 
thisis very virtuous and yery nice. It isa ae j thing to see a 
managing director thus stand up for the credit of his company, 
Unfortunately the logic of facts is against Mr. Thomson, 
‘** Another Victim ” found his house unpleasant; he acted on 
the advice given by Mr. Thomson, and told the company he 
thought there was something wrong. The company, through 
its servant, assured him . was mistaken. He onakt 
to have been satisfied with this, but unfortunately for 
the company he was not. He had his floor ripped 
up, and his story of what he found beneath it will 


be found in another page. This tale, astounding as it 
may be to those who do not know of what the London 
“Jerry builder” is capable, is absolutely true. It is 


now abundantly evident that Mr. Thomson’s guarantees 
are entirely untrustworthy, and that his company has 
been guilty of criminal negligence in the laying of its 
house drains in two cases, It is well-known that 
defective drains may at any moment cause an outbreak of 
diphtheria or typhoid, which will ravage a district. The 
Imperial Property Investment Company sell or let houses with 
fever laidon, If a ‘* Victim’s” wife or child or he himself had 
died the company nevertheless would have esca scot free, 
No doubt Mr. Thomson will attempt to screen himself and his 
company behind some servant ‘‘ who has neglected his duty.” 
We decline to accept such excuses. There is no excuse for 
negligence in the laying of house drains. We vrongiy advise 
every one living in a house with which the Imperial Property 
Investment Company has had anything to do to have his 
drains opened up at once, and if defective, put in good order, 
The least the company can now do is to undertake this work 
without delay. 
THE COST OF WINNING COAL, 

One of the subjects which has been, in many of the arbi- 
trations in the coal trade, the most keenly discussed, has been 
the cost of production, the employers generally contending 
that the cost was a matter not affecting the inquiry so much 
as to make any statement of its extent needful, except so far 
as wages were concerned, while the contention of the work- 
men was the opposite. No really trustworthy general 
statistics on the question are obtainable in regard to the coal- 
fields of England; but there are official statements recently made 
in regard to other coal-fields which are of value. Concerning 
the coal-field of Namur, we have the following facts eabodied 
in a report of Herrv. Berchem, the chief engineer of mines. The 
general cost of production of coal in the province was in 1876 
7°14f. per ton for labour, and 5°16f. for other expenses, or a 
total of 12°30f. In 1877, the cost of labour fell to 5:94f. per 
ton, and that of other expenses to 5-08f. per ton, or a decrease 
of about 11 per cent. In 1878 it appears that the cost of 
labour further fell to 4°87f. per ton, whilst there was a larger 
decrease in the other expenses, which declined to 3°82f. per 
ton, the total cost for last year being at the rate of 8°69f. per 
ton. Low, therefore, as was this cost of production, it was 
wae d higher than the cost in some of our own coal-fields, 

ut it is known to have included what is called ‘‘ preparatory 
works ” to the extent of about 1°88f. in the last year, a fact 
which, coupled with the vagueness of the term, lessens the 
value of the figures. Taking the report of Herr v. Berchem as a 
whole, however, it supplies facts in regard to both the cost of 
production and the general selling price which might with 
advantage be attempted to be given in our metallurgical 
statistics. The various arbitrations, and the statistics that 
must accrue from the sliding scale arrangements that have 
been entered into, will supply facts in regard to the selling 
price of coal which will be well worth tabulation as the 
nearest approach to official estimates and prices. 


A HUGE GASHOLDER, 

Messrs. ASHMOREAND WHILE, of Stockton-on-Tees, have just 
secured a contract for the erection of what will be the largest 
asholder in the world. It has been designed by Mr. George 
ivesey, for the South Metropolitan Gas Company. It is of 
the kind known as treble lift. The inner vessel is 208ft. 
diameter by 53ft. Gin. deep in the sides; the middle vessel 
is 211ft. diameter by 53ft. 3in, deep; and the outer vessel 
214ft, diameter by 53ft. deep. It will thus be seen that 
when full, the top curb of this holder will be approxi- 
mately 160ft. high above the tank water-line. The 
cubic capacity of the vessel will be 5,000,000ft. The 
holder when at work will be retained in its position by 
means of twenty-four wrought iron stanchions, constructed of 
lates, bar, and angle iron, tapering from 28ft. wide at the 
to 22ft. at the top, and 165ft. high, or thereabouts. 
These are connected laterally by a series of strong horizontal 
struts or girders of + section, and by Prem | braces of 
flat iron, increasing in strength from the top downwards. 
The tank containing this enormous vessel, and supporting 
the framing referred to, is in course of construction 
in concrete upon the special plan designed also by Mr. Livesey. 
What a contrast we have here between modern gas engineer- 
ing, and the time within the memory of many men, when a 
London gas company kept a few thousand feet stored in 
balloons for their customers; while the Chartered Gas Com- 
pany was once so hard up for a gasholder, that it purchased 
a second-hand brewer’s vat and used it for the purpose. 








LITERATURE. 


Turning and Mechanical Manipulation, Intended as a Work of 
General Reference and Practical Instruction on the Lathe, 
and the Various Mechanical Pursuits followed by Amateurs. 
Vol. IV. The Principles of Hand or Simple Turning. By 
J. J. Hovrzarrret, A.I.C.E., Master of the Company of 
Turners. Holtzapffel and Co., London, 1879. 

Or the several principal handicrafts that to which the 

amateur is most attracted, is mu of the turner, and more 

especially the turner of hard woods and ivory. Itisnotsur- 
rising that this is the case when the fascination is remem- 
red which accompanies the earliest peep at a wood-turner 

at work. Added to a certain sort of magic with which the 
pos of wood changes form, especially if seen from the 
ack of the lathe, is the apparent ease and facility with 
which all this is effected, This sets the youngster of 
mechanical perceptions at work, thinking about the 
numerous things he could do if he had a lathe, and next, 
unless his parents are unfortunately too well off, he is 
busy with the idea of making one. days, 








‘however, the amateur is very unlikely to see the simple 
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form of lathe which could be copied without any 
mechanical skill, or the possession of a considerable 
stock of tools. ‘Those, however, who may have the 
advantage of perusing Mr, Holtzapfiel’s book will be 
greatly interested in his careful and minute description 
of the very simple primitive lathes of different countries, 
and will learn how » useful lathe may be made b 
first making a makeshift apparatus with which mos 
of the turning for a better tool may be accomplished. 
It is not, however, so0 much to show to make a lathe 
as how to use one that the book ig directed. As 
will be seen from the title, this is the fourth of a 
series of volumes, commenced a long time since by the 
author’s father, who lived only to complete the third. 
Each volume is, however, complete in itself. The first 
is on “ Materials, their differences, choice, and prepara- 
tion, various modes of working them, generally without 
cutting tools.” The second is ‘‘On the principles of con- 
struction, action, and application of cutting tools used by 
hand, and also of machines derived from the hand tools ; 
and the third is “On abrasive and miscellaneous processes 
which cannot be accomplished with cutting tools.” 

Those who are acquainted with these volumes, with 
their careful aud almost too minute descriptions, will 
comprehend the various difficulties which belonged to 
the task which the present volume imposed on its author 
in order that it should in every way maintain the reputa- 
tion for accuracy and clearness of definition which the 
first three volumes have acquired. The author has, how- 
ever, succeeded in his task ; and although it has been a 
long time in hand it has lost nothing by delay, but 
has gained much by the complatenees which the total 
absence of all hurry has secured. : 

From a perusal of the author’s preface the reader might 
be led to expect that the use of twelve commas and 
two semicolons would occasionally render the descriptions 
in the body of the work so involved as to be, to say the 
least, very difficult of comprehension. Fortunately, 
however, this sort of thing is not repeated, and there is 
nothing perhaps that will so forcibly strike the reader, 
who has even a moderately complete knowledge of hand 
turning, as the laborious attention which is devoted 
to the minutest details. All this is very well done and 
absolutely necessary in a work which addresses amateurs, 
and it is seldom that one thoroughly versed in a 
subject can, in writing a book, constantly remember that 
things which to him may seem trifling and self-evident 
are often the very points on which beginners need infor- 
mation. He must constantly write as though those whom 
5g addresses know nothing, and this is a very difficult 
thing. 

After giving an account of the ancient and more recent 
lathes in which work is performed by giving a recipro- 
cating motion by treadle or hand to a piece of cord 
wound round the work to be turned round, and by these 
means giving it revolution in two directions instead of 
continuous, as in the more modern lathes, the author 
deals with centre lathes with continuous motion. These 
include those driven by hand wheels; the potter’s throw ; 
foot wheels which, though long used for other purposes, 
were but slowly adopte by turners, and then proceeds 
with the construction and use of the early and 
modern lathes with revolving mandrels, including 
the French and other clock lathes; various forms of large 
lathes; development in the construction of pop ts and 
beds, gearing and change speed apparatus. Modern foot 
lathes occupy the fourth chapter; and apparatus 
such as division plates, boring collars, sliding guides 
and rests, and screw-cutting, tools and gear are 
dealt with in the fifth; and the chucks and appa- 
ratus for holding the work in the lathe, in the 
sixth. In the seventh and eighth we have a 
careful account of the elementary practice of soft wood 
turning and of hard wood and ivory turning; elementary 
metal turning and shaping in a lathe, and screw cutting, 
being comprised in the ninth and tenth chapters. 
Instructions and numerous examples in all these are 
given in the three following chapters, and the last is on 
the miscellaneous in hand turning in wood and ivory 
including those freaks of the turning art which delightfthe 
amateur possessed of tools, together with instruc- 
tions on dyeing, staining, and darkening woods and 
ivory. Every part of the volume is profusely illustrated, 
there being 771 diagrams and illustrations drawn by the 
author, all of which are well chosen and executed. 
pe index coaneisien the volume, which in every respec 
$ wo 


rthy of its title. 








EXHIBITION OF GAS APPARATUS IN 
NOTTINGHAM. — 


Exursttions illustratiye of specific manufactures or indus- 
tries are heeaming yearly more numerous, and their scope 
gradually more limited, sq as to become exhibitions of 
specialities. In manufactures this phase in the history of 
exhibitions is new, though such shows devoted to agricultural 
products, and limited to one or two sorts of articles, are of 
very old date. Exhibitions appealing to a particular class 
have become somewhat common in some parts of the Con- 
tinent, as, for instance, the German and Austrian millers’ 
shows, and seeds exhibitions ; and at home, the exhibitions of 
brewery apparatus, of the mineral water makers, sanitary 
apparatus, and gas apparatus, The latter, though confined 
to two princi s of manufactures, appeal to every 
householder, either through articles for lighting by gas, or 
heating, including cooking, b The exhibition which 
was opened in the Mechanics’ Hall, Nottingham, on Monday, 
and which closes to-day, is, with very insignificant exceptions, 
very properly confined to articles in some way con- 
nected with the consumption of The display is probably 
eval to say which has preced it and it affords the means 
of comparing the progress made in cooking and heating 
apharaéna since the date of the exhibition in Birmingham 
of the same kind, about a year ago. That progress has 
been made need hardly be said, but it is very noticeable 
that a considerable number of those who make things 
intended for heating or cooking, and, for want of 4 
more definite name, called ‘gas apparatus,” still have 
very vague ideas of the conditions necessary to the econo 





mical employment of the heat develo by the com- 
bustion 3 coal gas. With a few «_ @ te 8 the 
elementary idea of a gas apparatus seems to be confined to a 
gas flame, not even necessarily a Bunsen flame, placed some- 
where near the something to be heated. This was painfully 
evident a year ago, but several manufacturers show heating 
and cooking stoves in Nottingham, in which much has been 
done to avoid the enormous waste of heat which was common 
with most stoves. Stove bodies and doors are both made 
with inner and outer shells, the space between filled with sand, 
powdered slag, or asbestos; burners are carefully enclosed, 
and the hot escaping gases made to do duty in another part 
of the stove, either for baking, roasting, or heating water in 
an attached boiler. Fittings are better made, and there are 
fewer stove cases having about the same attractive appear- 
ance as would a Huntley and Palmer’s biscuit box if painted 
black, draped with bent and tortured gas pipes, and sur- 
mounted by a rude gridiron. The consumption of gas for a 
given quantity of work is also lower. 

Amongst the cooking stoves which are particularly notice- 
able are some of those exhibited by Messrs. Wright and Co., 
Birmingham, and Messrs. D. New and Co., Nottingham. 
One of these is arranged so that the casting at the top, which 
is usually an open work grid, forms a cast iron boiler by which 
most of the heat from the ring burners is utilised. This boiler 
is a valuable addition toa stove which, being double cased and 
lined, and well arranged and fitted, is one of the best yet pro- 
duced. Messrs. 8. Leoni and Co., of London, show a large 
number of stoves and ranges, some of which are double cased 
and lined with a material of low conducting power. The 
same makers show heating stoves in different designs, suitable 
for various apartments, in which the flame is caused to 

lay upon fire-brick, or ups moulded blocks of asbestos at 
he bottom of holes in which are pieces of platirum wire 
arranged so as to be picuous when incand t. This is 
one form of ‘‘gas fire,” of which other good examples are 
those shown by Messrs. Wright and Co., Messrs. Billing and 
Smart, London; Messrs. H, and C. Davis, Camberwell; 
Messrs. E. Siddaway and Sons, West Bromwich, and others. 
Returning to the ‘‘ cookers,” the Leeds kitchener, by Messrs. 
Beverley and Wylde, is worthy of note, as a well made 
double-cased and packed body with a glazed tile-lined interior. 
Messrs, C, Galli and Co., of Leeds, also show a very nice cooking 
stove having these advantages, and moreover fitted with re- 
movable cheek racks for carrying the shelves or grids in the 
oven, and movable oyen burner, so that the glazed tiles are every- 
where accessible for cleaning. Mr. J. Danks, of Nottingham, 
shows several well-made cooking stoves fitted with boilers 
partly heated by otherwise waste heat, and conveniently 
arranged for baking and poeeiing with one set of jets. 
Messrs. Hassall and Singleton, of Birmingham, show a well- 
made stove of this description, lined with Minton’s white 
tiles, and fitted with a boiler heated separately or while 
cooking ; and also a combined gas and coal range, by which 
the cooking may be done either with the gas or fire, or b 
both. Messrs. Billing and Co., London, show several well 
arranged ‘‘ cookers,” some of which are easily converted into 
the form of heating stove technically known by the generic 
name of ‘“‘cheerfuls.” In these the roasting apparatus is 
removed, and a reflector, either plain or ornamented, put in 
its place. Messrs. Billing were, and continue to be, the 
leaders in the employment of these ornamented reflectors, 
and of the tastefully selected sixteenth century designs 
adopted for the stoves, and the brass work facings for these. 

An excellent and at the same time a cheap stove is exhi- 
bited by Mr. J. Williamson, of Kirby-street, Hatton-garden. 
The casing is not double or lined, but it is so arranged that 
no extra burner is needed for the boiler, and roasting, baking, 
and boiling in three saucepans may all be carried on at the 
same time. ‘The stove is 33in. high, 13fin. deep—back and 
front —and 16}in. wide, the zoonting space being of the two 
latter dimensions by about 10in. in height. The boiler above 
the oven and below the ring burners holds 24 gallons, and the 
price of the stove is but £3 10s. From a stove about this 
size, by Measrs. H. and C. Davis, we saw a leg of mutton 
weighing 12 1b. taken out, which had been a little under two 
hours in cooking, the latter being accomplished with 23 cubic 
feet of gas. 

Amongst the apparatus for heating snhouses and con- 
servatories, was one exhibited by Mr. J. Williamson, which 
received the air for combustion and discharged its products so 
that neither affected the atmosphere of the conservatory. The 
heater consists essentially of a ring burner under a coil enclosed 
in a casing, and of the consumption of gas we are not informed. 
The best boiler exhibited for this purpose was one by Messrs. 
Davis, of Camberwell, which has now been at work several 
months very satisfactorily, and very closely resembles the 
boiler su in our recent article ‘‘On Heating by Gas.” 
The flat water tubes are, ‘however, laid horizontally, and though 
perhaps not so efficient as if placed vertically, nevertheless give 
excellent results. That shown is attached to about 30ft. of 3in. 
cast iron pipe. The Pipe was on Tuesday much too hot to bear 
the touch of the hand, apparently about 190 deg., and yet 
with the burner full on the hand might be placed on the end 
of the —s chimney about 22in. high without the 
slightest discomfort, showing how completely the heat had 
been absorbed by the currents of water inthe tubes. The same 
boiler is applied to heating water for baths. Several makers 
show apparatus for heating water for baths, some of which 
consist of burners arranged under the bath. The better 
arrangement is, however, that for heating the water as it is 

into the bath by a detached heater. Several of these 
are shown by Messrs. Hassall and Singleton, and Messrs. 
Siddaway and Sons, Nottingham, that of Messrs. Siddaway 
being notably good. When a bath is required or hot water for 
any other purposes, the water is turned on, the gas lighted, 
and the water heated as it posses through a close coil of pipe. 
In this way the heater re to warmed water as it ran 
through it at the exhibition, from 42 deg. to 102deg. at the 
rate of one gallon per minute with a consumption of 50 cubic 
feet of gas per hour, or at the rate of about 2d, per hundred 
pies eated 60 deg., and with gas at 3s. 4d. per | cubic feet. 
mongst the lighting apparatus, special refereace may be 
made to the burners made by Messrs, Webster and Co,, 
Nottingham, which consist of a pair of very burners 
in such a relative position that better combustion of 
he is without doubt produced and with a great increase 
in its illuminating power, ap equal apantity of light being 
produced with about 25 per cent, less gas; the jets fram the 
two small burners so meet that their illuminating power is 
mutually increased. A great deal has from time to time been 
said of the economy to aeaoen by different burners, but 
still remains for those of Messrs. Webster, pata if 

the exercise careful supervision over their manufacture. 

rhe burners of Mr. Sugg, of Westminster, are too well known 
to need remark, They are shown at rn by Messrs, 
Wigglesworth and Son, Nottingham. Several simple gas regu- 








lators are exhibited, amongst which were those of Mr. W. 
Tice, Southport; Judkins’ patent, exhibited by Mr. H. 
Mobbs, Bae Sm and that of Messrs. Stark and Co., Torquay, 
illustrated herewith. The arrangement is very simple and 
not liable to disarrangement. A is a vessel, through the 
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bottom of which pass outlet pipe B and inlet pipe C, at upper 
end of latter is opening D. +3 an inverted vessel or container 
attached to vessel A by hinge or joint F; G a plug secured to 
container E and fitting into opening D forming a valve; H an 
air chamber to assist in floating container E; I a platform 
used for the double Lye gm of staying the pipes B C and 
i 7 the quantity of liquid necessary to prevent escape 
of gas between vessel A and container E; K a baiance ball 
for regulating permanent pressure required; line L shows 
sup’ height of liquid in vessel A, bnt this may be varied 
without in any way interfering with the action of the regu- 
lator. Gas being admitted through C and opening D, E will 
immediately rise and close the valve D G; the balance weight 
K is shifted so as he the valve D G, according to pressure 
desired at burners. When lights are turned off, or the pres- 
sure of gas in the main is increased, the container rises and 
contracts the inlet, falling again as soon as pressure is lessened, 
The same manufacturer exhibits a new arrangement of stocks, 
especially applicable to pipe screwing, one set of dies—of 
which there are four, of simple form, in each stock—being 
capable of screwing four sizes of pipe. An expanding tap for 
gasfitters’ work is shown by the same makers. Messrs. Warner 
and Cowan, Edinburgh, show some beautifully-designed and 
finished meters. Heap’s very useful portable band, pipe, and 
bolt-screwing and cutting machine is exhibited by the inventor. 
The machines do not cost a great deal more than stocks and 
dies, and they effect an enormous saving in time, and pro- 
duce superior work. The manufacturers of gas engines are 
represented by Messrs. Crossley and Son, Mr. F. W. Turner, 
of St. Albans; Messrs. Louis Simon and Son, and Mr. 
Andrews with the Bischop engine. Some tests of these 
engines were made by Mr. Fryer, on the part of the com- 
mittee, but the figures are not at our disposal at present. 

The engine by Messrs. Crossley is undoubtedly the finest 
and best engine yet made, and to claim its invention is to 
claim a great honour. A new engine, Beechie’s patent, exhi- 
bited for the first time by Messrs. Louis Simon, is, however, 
of excellent design, and of much promise; and the small 
engines of Mr, Turner and the Bischop are very useful tools, 
Mr. Turner’s being very simple. 

The exhibition may, on the whole, be considered successful, 
the worst thing about it being its catalogue, which is not 
worthy the name. 

It may be expected that an exhibition of this character will 
ere long be held in London, when it may be hoped that a 
systematic set of trials may be arranged. 








HENRY CRAWSHAY. 

Tue death of Mr. Henry Crawshay took place on Monday 
last at his seat, the Oaklands, near Newnham, and thus 
within the lapse of eighteen months have passed away the 
whole of the sons of the great Iron King of Cyfarthfa. Mr. 
Henry Crawshay was the third son by the first wife, Miss 
Homfray, daughter of Jeremiah Homfray, one of the founders 
of ironmaking in Monmouthshire. He was educated from an 
early age after his return from Harrow in ironmaking, and had 
first the management of the Hirwain Works entrusted to him, 
and then the works in the Forest of Dean. 

TIronmaking in the Forest dates from Roman days; and 
then in a primitive way iron was made there and sent over to 
Bristol ie fashioned into swords, &c, That it was primi- 
tive is evidenced by the great stores of cinders left—whence 
the name of a town in the Forest—Cinderford, the percentage 
of iron left in the cinders being so great that the Romans 
could not have extracted more than 10 or 15 per cent. of iron. 
These stores of cinders early called the attention of specu- 
lators to the rich iron-field of the Forest, and the annals of 
the trade abound with incidents connected with the industry 
in that district. 

About 1835 William Crawshay became possessor of works 
near Cinderford, carried on up to that date by Captain 
Frazer, father of the present Bishop of Manchester, the 
Messrs. Allaway, and others, and there he at once applied his 
energies to develope the trade, aided by his son Henry, and 
with special success. The iron, a rich hematite of the 
carboniferous formation, was found specially valuable to the 
hardware men of Birmingham for strength and ‘‘ liquidity,” 
and in addition a large quantity was used at Cyfarthfa fur- 
naces, This property, extensive in itself, was not sufficient 
for the iron oo and throughout his career he kept on 
adding and improvi Buckshaft, Lightmoor, and other 
places being ca ton and the yield of the pits was in- 
creased to such an extent that the average annual turnout of one 
pit alone some few years ago was 40,000 tons. 

When Mr, Wm. Crawshay died he left the whole of his 
valuable property in the Forest of Dean to Henry Crawshay, 
Qyfar to Robert Crawshay, and Treforest and Hirwain to 

rancis Crawshay. From the date of Wm. Crawsh»y’s death 
until the depression in the iron trade Mr. Henry Urawshay 
continued to increase and improve his inheritance, and from 
1860 to 1870 the total hematite ore worked amounted to 
within a trifle of 400,000 tons. One of his last additions 
was the Parkend furnaces and mines, and it-was intended, we 
believe, by him to enter somewhat extensively into the tin- 
pa Sate, when his regretted death took place, The lease 

ad only just been signed when his illness began. Mr. Henry 
Crawshay was the nearest likeness to his father of any of the 
three sons. He had all his father’s perseverance and intuitive 
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ee was rugged in manner, but generous-hearted, and in 
is mode of business won the hearty reliance of all by his 





dents; to touch oneon the edge when it is running is enough. 
There is ~? ie sd — or deliberation; a man 
unswerving probity. He did not care about capital being | caught in a belt n dragged out before now not much 
banded any more i he liked to see labour in organisation, | the worse, by a comrade. Heavy a can re stop 

e spot ; 





In this he held to the traditions of the Crawshay family, that | and a victim disentangled by others on but Fe 
masters and men should work together in faithful of rora leg or an arm touch a circular saw, itis cut off 
mutual interests, and that one should help the other. When | before there is time for the workman to cry out. Not lon 
the great strike took place amongst the neighbouring colliers | since we recorded an extraordinary accidentin which a man 
Mr. Crawshay refused to join the association of masters, and | a long splinter driven through his head from the face back- 
wrote tothe Western Mail vindicating his course. In his opinion | ward; strange to say he recovered. Not long since one of 
he did not think a reduction of wages called for, and he asked | of the separate teeth used in many American saws, flew out 
‘on behalf of the colliers that they should be allowed to have | and blinded a workman for life. We have dilated on the 
bright hearths and joyous hearts at the coming Christmas time | accidents caused by saws, because it would seem that those 
as well as anybody else.” Such an incident completes our | who employ them regard them as impossible of being fenced 
estimate of his character, unmistakeably one of the old school— | in any way, and Government inspectors, who are particular 
vigorous inaction, just in deed, and brimful of human enough about he fencing of other machinery, pass circular 
sympathies, He was seventy-six years of age. saws of all diameters and make no sign. As a matter of fact, 
| however, it is very easy to fence a circular saw, and we illus- 
| trate in the accompanying engraving a fence patented by 
| Mr. Lakeman, of the Home-otfice. Its construction is 
| 80 simple that it needs scarcely a word of explanation. The 
Some of the most horrible accidents known to the surgeon | guard consists of a sheet iron bent plate, which is curved over 
occur in saw mills. Taking no account of the loss of thumbs, | the top of the saw, and which can be adjusted as to height 
fingers and even of whole hands at circular saws, we have | by the aid of a thumb screw. Most accidents due to circu 
remaining such accidents as those in which a man has his skull | saws occur when the attendent is pushing a piece of wood u 
split in two, or his arm sawn'off, or a cut made right through | to the saw; his foot slips and he falls forward on it. This 
his shoulder blade and collar bone deep into the lungs. It is | last, it will be seen, the guard effectually prevents. It, we 
impossible indeed to go into any saw mill which has been some | are happy to say, has been adopted by several firms, such as 
time established without finding men more or less maimed or | Messrs. is and Harvey, of Hounslow ; Geo. Salter and 
scarred, who trace their calamity to a circular saw. Itwill be |Co., West Bromwich; and Coleman, of Norwich. It is 
seen that the circular saw is peculiarly liable to cause acci- | manufactured by Messrs. Garrett and Sons, Leiston, Suffolk, 

} 








LAKEMAN’S PATENT SAW GUARD. 











usual way to the iron hot-water Pipes beneath the conserva. 
tory shelves, g ae of india-rubber tubing, without canvas 
din. long, 2in. being on the lead and 2in. on the iron piping. 
No binding wires will be needed. A boiler of the size shown 
will heat 30ft. of 3in, tubing at a cost of 7ft. of gas per hour, 
and the products of combustion will pass away not much 
more than 10 deg. hotter than the water. 

The flues contain each 70 square inches of heating surface, 
or for the six 420 square inches; the bottom of A gives about 
60in., the uptake about as much more, or in all 
540 square inches, or about 3} square feet. If this be 
compared with the ordinary gas boilers sold in shops, it will 
be seen how great is the difference. The cost of the whole, 
including solder, need not exceed 5s., exclusive of labour, 
— engineer or amateur who can use a soldering bit can 
make the boiler for himself; what a tinman or coppersmith 
a think fit to charge we are quite unable to say. 

uch boilers, if made of tin-plate, are very liable to 
corrosion on all surfaces where the tin is removed, and plenty 
of solder should be used at the joints, the object being to 
make a strong rather than a neat job. When finished, and 
before the smoke-box is put on, the bottoms of the flues 
should be coated inside with thin red-lead paint, as the water 
which is condensed from the steam produced by the Bunsen 
burner, settles there, and is very destructive. If a tea- 
spoonful of fine oatmeal is put into the water, the first time 
the apparatus is started, it will be found to materially pro- 
mote the longevity of the boiler. Advantage will be gained 
by soldering on a patch of tin or thin sheet copper, about 4in, 
square, on the bottom of A, just where the flame impinges, 
and when the apparatus is disused in summer it should be 
emptied of water, taken up, and the bottom painted with oil, 
which may easily be done through the door. A boiler of 
sheet tin will last two winters; if made of copper its duration 
will be probably five times as long. If this information is not 
complete enough, we shall be happy to answer any queries 
put to us as far as lies in our power. When'the height 
rendered necessary by the burner we have shown is too great, 
about 4in. may be saved by using instead a straight hori- 
zontal tube burner, similar to those fitted to flat iron gas- 
heaters. When there is a good pressure of gas, I4ft. or 15ft. 

r hour can be burned the lamp we illustrate. The 

iler will then heat 45ft. of 3in. piping. The flue G should 
in this case be 2} inside diameter, and the flow and return 
vos I and K l}in. diameter. H is a small ane of plate 
soldered, as shown, to secure the distribution of the draught 
through all the six flues E. 








TENDERS. 


DARENTH, KENT. 

For engineering works, yom my boilers, engine, pumps, and 
laundry machinery at the Asylum for Imbeciles, for the managers 
of the “— g Asylum district. Messrs, A. and C. Harston, 
architects, 15, Leadenball-street, E.C. 





AN ECONOMICAL GAS BOILER. 
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G 2in. in diameter leading to one of the chimneys of the 
house. The boiler A stands on a casing of tin-plate B to which 
it is secured by soldering; plates R R must be put in all round, 
soldered to the bottom of A to prevent the over-heating of 
the outer case; D is a flat plate, filling the whole case, in 
which are made two holes jin. in diameter, up through which 
stand the tubes V of the Bunsen lamp, Fig. 3. The object 
of the plate is to prevent the entrance of cold air to the 
flues, This plate must be secured by flanging and rivetting, 
solder would melt. A door on hinges is shown by the dotted 
lines ; it must be kept closed ; 123 are holes made in the 
casing below D to admit air. The lamp or burner consists of 
two pieces of Jin. brass tubing V V, Fig.'3, set in a frameof tin- 
plate OO; theyslidetightly in holes in the frame, which is quite 
open at the sides, and stand over a brass tube jin. diameter 
¥ in which are two small holes less than yin. diameter, 
through which gas issues. The tubes V V have their 
lower extremities about in. above X, which must 
be turned round till the orifices 5 6 are exactly in 
the centre lines of VV. The course taken by the heat is 
shown by the arrows. The flow and return pipes of lead, 
lin. diameter inside, are shown at I K. These are 3in. long, 
and connected to iron tubes of similar diameter fixed in the 


An article “On Heating With Gas” ap; in our 
impression for November 19th, page 367. In that 
article allusion was made to a particular type of gas 
boiler. We have received a great many inquiries 
from all parts of the country, our correspondents ask- 
ing where the boilers in question can be bought, or for 
such particulars as will enable them to have them made, ‘If 
the invention is patented,” and soon. To these we reply that 
there is no patent about the boiler; that no one has as yet 
made it for sale, and that for the rest we publish herewith 
engravings which will, we trust, make the construction of the 
apparatus quite clear with the following description. 

e boiler A may be made of copper or tinned sheet iron. 
It is 12in. deep, 7in. wide, and 10in. long. C is an uptake 
lin. wide, into which open six vaste sheet flues E, a 
little less than 5in. deep, 7in. long, and jin. from side to side. 
Two are made from a single sheet of tin-plate l4in. by 10in., cut 
in halves. Their arrangement is shown in plan, Fig. 2. They 
are about jin. asunder, and fitted as shown into slots in the 
Te Pat the end of A. Theyare fixed by soft solder, the back 

te P of the uptake being put on after the fiues are fixed in 
the front a On the boiler outside is fixed a dry 
smoke-box F, from which, at the upper part, proceeds a tube 








£ s. a, 
Duncan, Steward, and Co. ae ae 9600 0 0 
Clayton, Howlett, and Venables .. 9150 0 0 
Wi 3, R., and Sons ‘ 7281 0 0 
CT. te, toe. .me 6921 0 0 
Hunt, T., and Sons 6170 15 0 
Green, T., and Sons .. 5900 0 0 
Benh an mS... 5460 0 0 
Bunnett and Co. .. 5447 10 0 
Fraser ‘pie 5395 0 0 
May, T. and F. ° 5360 0 0 
Clements and Co. .. 5000 0 0 
Bradford and Co. 4995 0 0 
Siebe, Gorman, and Co 4900 0 0 
Clarke, J. F. .. 4725 0 0 
Bushby, Thos. 4578 0 0 
Mason, F... .. .. 4491 0 0 
Vigor, F. G., and R. 4397 0 0 
Lowcock, Arthur .. 4250 0 0 


BARMOUTH. 


Tenders fur main sewerage works for the town of Barmouth. 
Mr. Thomas Roberts, C.E., Portmadoc, engineer. 


£ 8. 

Jeffreys .. 3636 6 10 
Beardsell .. .. 8368 9 2 
Hughes .. .. .. 2300 0 0 
em aed oe 66 ee oe 1850 0 0 
Onn tacsepted) 7. 2280 0 0 
wen - 

Engineer’s estimate . « 2684 0 0 








Tue MereoroLocicat Socrety.—The first meeting of this 
Society for the nt session was held on Wednesday, the 19th 
inst. at the Institution of Civil Eageous, Mr. C. Greaves, F.G.S. 
President, in the chair. The fo “seas Sec ong 9 were elected 
Fellows :—Capt. C. K. Brooke, Rev. E. Carr, M.A., Capt. R. 
A. Edwin, R.N., W. B. Fawcett, C. J. Harland, J. 
F.G.8., H. Mellish, G. B. Ni a the Earl of North Dr. J 
Robb, T. H. Walker, and C. L. e, F.R.G.S. 
on the Phenological Observations 


botanical bein; s .M.S, 
entomological by the Rev. C. H. Griffith, B.D., F.M.S.; and 
the ornithological by J. Courdeaux. With the exception of a 
few days in the earlier parts of February and March, the whole 
of the year 1879 has been characterised by a temperature almost 
invariably below the mean, pesca ta | with much wet and 
little or no sun; the effect on ao has been consequently 
— oliage has, as a rule, been excessively luxuriant 
and dark, forming the most remarkable feature of the year; but 
rarely has fruit been able to ripen, and the second shoots have 
frequently been weak and unhealthy. Flowering has invariably 
been very late, as much as a month in some districts, the hay 
harvest often not completed till nearly the end of A it, some 
still in “‘cock” in the Moorland district of Staffordshire as late 
as September 30th, and the corn harvest not only extremely late, 
but the corn in very poor condition, not properly ripened. With 
regard to insects the two most notable occurrences of this most 
dismal season have been the swarms of pyrameis cardui and 
plusia gamma; both these species have been wonderfull 
numerous, especially the latter, which has absolutely overmel 
A paper on the “Meteorology of Zanzibar,” by Dr. John 
Robb, was also read. The average annual ‘al is rather 
more than 6lin., or only about double the average er 
fall in England; and the av. of rainy days 120. 
The great rains fall in March, April and May ; the lesser rains 
are from mid-October to the end of the year. 
is September with an average rainfall of 1°86in.; no month is 
rainless, The mean temperature of 5 years is 80°6 deg., and the 
—— Fmt range, from highest maximum to lowest minimum. 
is 17° . The hottest months of the ager gg an 
March, om < oo tones Pe’ 1 eg and 83°4 deg. 
nr’ @ cool months are July and August, averaging 
775 deg. and 77°7deg. This gives a small amplitude of the 
yearly fluctuation, rather less than 6deg., and to this limited 
debilitating nature of 


range of temperature is largely due the 

the climate of Zanzibar, particularly as affectin e@ nervous 
system. The heat is constant and moist, and even gentle 
exercise is usually attended with excessive ion, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


*,* It has come to our notice that s some applicants of the Patent. 

“oflice Sales Department, for Patent 8; tions, have caused 

“ rouble s annoyw ay bd eg a and 

to the Patent-o, oe y giving number of the le of 

pig bese gry at wi x the ~ soepganes aha "Se Bpeteinton 

of giving the nu a ion. 

‘The mistake has been einai liy behing at THe ENGINEER Index 

and giving the numbers there found, which only refer to pages, in 

place of turning to those pages and finding the numbers of the 
Specification. ] 





Grants and Dates of Provisional Protection for Six Months. 


2932. Boor and SHor Nariino Macuines, W. G. Budlong, Providence, 
U.8.—18th July, 1879. 
$291. Coa-wHEELs, A. Vogt, Kennington-road, London.—l4th August, 


1879. 
3968. Froatine Dock, A. Vogt, Kennington-road, London.—20th August, 
1879. 
se. \ sainuamad Surps or VesseEs, D. H. Sisson, Goole.—9th September, 
187! 


$659. , ere vase, ©. J. Mackie, Southampton-buildings, London. 
—13th September, 1879. 

3691. GeneRaTiING Gas, 8, Wekey, Strand, London.—15th September — 

8787. Soap for go nero &e., of UTerine Compaints, &c., J. 
Hexham.—18th sa econ 879. 

3762. a NSTRUMENT, L. P. Matton, Lyons, France.—19th Sep- 
tember, 1879. 

3807. SIONALLING on Raitways, J. Langton and L. Silverman, Cheapside, 
London,—22nd September, 1879. 

8829. PerMaNnent Way of Raiwavs and Tramways, J. Affleck, Brixton, 
London.—23rd September, 

837. Hixcep Lips for L. &e., J. Meeson, Sheffield. —24th September, 
1879. 








3879. CHARCOAL, R. Weare, Manchester.—26th September, 1879. 
3969. Hats, C. tt and G. ae Stock amy 
3981. ORNAMENTING WovEN Fasrics, H . Mann, chester.—3rd October, 


1879. 

4011. a Socks and Srockines, H. R. Newton, Seymour-street, 
London. 

4015. Emposstnc and Parintinc Sirk, &c., H. Mann, Manchester.—4th 
October, 1879. 

4071. PosTMARKING Stamps on Lerrers, &c., T. Leavitt, Boston, U.S.— 
8th October, 

4218. CoLCOTHAR or JEWELLERS’ Rovoe, &c., J. F. N. Macay, York-place, 
Baker-street, London.—17th October, 1879. 

4220. GaSsHoLDERs, 8. Cutler, Millwall, London 

4222. Reoutatine the Fiow of Gas, &c., A. ‘i Joy, Southampton-build- 
ings, London. 

4230. DistripuTinc Manure, C. Kesseler, Berlin.—A communication 
from C. Jaeschke, Prussia, —18th October, 1879. 

4258. Ratcuets for Wartcues, C. Mairet, Crouch-hill, London. 

a = Exrractina Oi and Fart, &c., from Woot, &., T. J. Mullings, 

-street, Mansion House, London. 

we ULLING Stocks, R. Kilburn, sen., Leeds. 

4268. Looms for Weavine, J. Rawcliffe and J. Beardsell, Longwood, near 
Huddersfield. 

4270. Spectacies and Eyxo.asses, J. White, Glasgow. 

4272. Cruets, J. Tidmarsh, Romford. 

4274. Grinpino and Srevine Caustic ALKALIEs, W. J. Menzies, St. Helens. 

4276. Prorettinc Heavy Bopies, H. W. Wieland, Lambeth, London. 

4277. Prevention of Fravp in the Cottection of Fares, C. A. Maynard, 
Clement’s-lane, London.—2Ist October, 1879. 

4279. CarRiacE for Coxvevinc LuaoaGe on Tramways, G. W. von Naw- 
rocki, Berlin. —A communication from J, Ascher, Berlin. 

4280. co Motions and Vatves, T. 8. Truss, Essex-street, Strand, 

ndon. 

4284. Oars and Scu.ts, O, C. Mootham, Bour th 

4286. Paper, J. Lowe, Rury. 

4288. ORNAMENTING MetALs, M. M. Eaves, King’s 

4290. Mawuracture of Gas, G. Smith, Peuistotoatrect, B Shepherd's Bush- 
common, London. 

4292, ConsoLipaTinG FLuip Steet, H. Sharp, Bolton-le-Moors. 

4296, Preventinc Backwarp Motion of Tooruep WHEELS used in PuLLEY 
ae —— C. Kesseler, Berlin.—A communication from E. Brauer, 

n 

4300. Exrractine the Fisres from Textice Piants, C. Autier, Paris. —A 
communication from P. A. A. M. A. Zavier, Paris. 

as = ad Carriace Roor Lamps, O. G. Pritchard, Crutchedfriars, 

ndon. 

4304. Suutties, T. Webster, Morley, near Leeds. 

4306. Automatic Contact Breakers for ELEectRic Betts, T. Wilkins, 
Lyndhurst-road, Camberwell, London. 

4308. CorLep BARRELS or Tones, W. Palliser, South Kensington, London. 

4310. ty a E. Nagant, Quay de Y'Ourthe, Litge, Belgium.—22nd 





October, 1879. 
4311. Coser and Hycrtay Suspension Bett, C. Rubens, Notting-hill, 
mdon. 

= Se.r-actinc ATMOSPHERIC Enornes, W. W. Harwood, Manficld.— 

October, 1879. 

4355. Draw VaLve or STEAM Trap, W. Davis, Wooton-road, Deptford, 
J. Walker, Rushmore-road, Clapton, and W. H. Willcox, High-road, St. 
John’s, Lewisham. —25th October, 1879 

= Day for Broocues, 8. F. Meyer, Clerkenwell, London.—28th 

“ms. eo ae of Writinas, &., J. Pumphrey, Birmingham.—29th 

4453, taal &c., T. Nelson, Edinbu 

4455. Borneo Rock, ” bey M. Biumonretee Ber Berlin. 

4457. UMBRELLA FORNITURE, F. A. Ellis, Birmingham. 

4459. ane the Oxy-caLctum Lime Licut, E. G. Wood, Cheapside, 

ndon. 

4461. Firrer Presses, G. V. Als Bradford. 

4463, MouLpine Macuine, C. Eel, Manchester, 

4465. PortaBLe WuHegt, R. R. thins New-cross. 

4467. Purtryina Semouina, &c. F. Thompson and W. H. Williamson, 
Wakefield. 

4469. Trusses, &c., C. Thornton, Bradford —lst N b 

4471. Harr Dyes, A. C. ith b 
communication from B. J. J. Simon, ony Lyon, —" 

4473. Treatment of Coat, C. Tellier, 

4475. Kircuen Ranoes, J. Barnes and J. Willis, Ashton-under-Lyne. 

4477. Dveine, &., Hanks, 8. Mason, jun., Manchester, and J, Conlong, 





1879. 
, London. —A 





Bur 
4181, Tazarixo Ores, &c., W. Henderson, Irvine, N.B.—3rd November, 


= Corron Corps, J. H. Openshaw, Bury, 

4489. Currine Grass, &c., 'W.G G. Manwaring, Banbury. 

4491. Burt, &c., Hinces, r Jones, Sedgley. 

4493, BRACELET, W. R. Lake, buildi London—A com. 
munication from the Company Veuve Aug Barbier et fils and F. 
Maloubier, Paris. 

4495, A New Mepticrnat Conrection, A. Furguson, jun., Edinburgh. 

4497. Steam Enotnes, P. Jensen, pg London. —A communica- 
tion from G. Hagelin, Stockholm, Sw 

4499. tg &., Viewrct es on ‘nana, of P. Holt, Leeds, and F. W. 


4501. Gas po J. , rea North Shields. —4th November, 1879. 

4503. Steam Generators, T. B, 

4505. Parer-MAKING Apparatus, D. Smith, Little Eaton 

og. TAKING PeRPENDICULARS, &c., J. Ryan, aon Park-road, and 
F. N. Clappison, Brighton. 

4509. Fastentna for Gates or Doors, A. C. MacLeod, Yockleton Hall, 


Salo 
be Gucnxtias and Parasots, A. G. Brown, St. Thomas-street, South- 





4513 Ticensmae D Rowe Dari of Cacrs in Mrye Suarts, J. l’anson, 
T. Hudson, and E. Row =. 

4515. Provettino Sense, &6. rr Corbet, W. Lockhead, and D. Hosie, 

4517. Senta P.ves, H. J. Harman, Manchester. 

4519. Carsurettine Air with Naputua, G. Ragot, Ixelles, Belgium. 


4521. Hanpies for Trowets, G. Heaton, Oidbury.—Partly a communica- 
tion from Messrs. Underhill Brothers, Boston, U.S.—5th November, 


9. 
4523. Preserving AnimaL Susstances, H. J. Allison, Southampton- 
buildings, London.—A communication from KE. De Werchin, Meslay, 


France. 

4525. Brean, F. Clark, Wetec tans, Sa London. 

4527. Looms, T. G: Greenwood, ddermin: 

4529. UmprELtas and Parasots, T. Collieu, M ‘oor-lane, om 

4533, Propucine a MIXTURE "ot Arr and Waren Spray, J. Fletcher. St. 
Paul’s-churchyard, London.—A communication from M. W. Hazleton, 


, U.S. 
4535. DREDGING, &c., Grain, P. G. B. Westmacott, Elswick. 
45387. CaRDING MAcutnes, B. Hunt, Serle-s coln’s-inn, London. — 
Senetion from T, Kershaw, Philadelphia, U. 8.—6th November, 





Inventions Protected for Six Months on the Deposit of 
Complete me nr 

4602. Sewina Nexpies, W. Morgan-Brown, pin aitinn, 
London.—A communication from T. F, Tillinghast. Now New Bedford, U.S. 
—12th November, 1879. 

4612. Maxine Cigarettes, W. R. my Sou buildings, London. 
—A communication from L. J. “Bejottes, ew York, U.8.—12th 

1000 aa W. R. Lake, Southampton-buildings, Lond 

ESERVOIR PENS, . he e, on.— 

saps gery from A, T. Cross, Providence, U.8. —l4th November, 

4666. be Tramways, A. 8. Hallidie, San Francisco, U.S.—15th 
November, 1 

4674. STEAM ENGINES, W. F. Goodwin, Stelton, New Jersey, U.S.—17th 


November, 1879. 
4686. LockIne Mecuanism for Sares, L. Varicas, Montague-place, Russell- 
London.—A pot a from M. A. Dalton, Cincinnati, 
Us— —18th November, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 


4448. Avromatic Apparatus for Extincuisuine Fires, T. Coats, Paisley. 
—l7th November, 1876. 
4519. CoNNECTING ——— Pires with Dratns, W. Greenhill, Hampton- 
ante —21st November, 1 
4463. CrusHING, &c., Macutne, N. G. Kimberley, Great St. Helens, Lon- 
don.—18th November 
4601. Sorrenina, &c., ong nl A. M., Clark, Chancery-lane, London.—28th 


Now , 1876. 
a oh Sroprine Leaks in Borers, H. Ferguson, Liverpool.—29th Novem- 
876. 


4844. Reovrarm, &c., the Fiow of Water, F. P. Preston, J. T. Prestige, 
and E. J. Preston, High-street, Deptford.—l4th December, 1876. 


-_ ARMOUR-PLATES, . Rowlinson, Fallbarrow, Windermere.—21st 
4607. ACCOUTREMENTS, J. H. Johnson, Lincoln’s-inn-fields, London.—28th 


Ne , 1876. 

4704, Rattway Brakes, J. H. Johnson, Lincoln’s-inn-fields, London.— 
5th December, 1876. 

oe. aneee, &c., H. T. F, Clifton, Hampton Wick.—22nd November, 

4542. Treatment of Horns and Hoors, D. Stewart, Aberdeen, N.B.—23rd 
November, 1876. 

4557. Givinc AupIBLe Foo Sienaxs, J. R. Wigham, Capel-street, Dublin. 
—24th November, 1876. 

4579. ap RK. Thomson and J. Porteous, Edinburgh.—27th Novem- 


4536. ee J. Ledger, Fleet-street, London.—22nd November, 1876. 
4626. Pickers for Looms, F. E. Schlesinger and J. Horrocks, Bradford.— 
29th November, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 


3492. Macneto THerarevtics, C. E. Wetten, Cheltenham.—22nd Novem- 
ber, 1872. 

3496. CouPLia, &., Rarpway Carriages, J. C. Morton, Boston, U.8.— 
22nd November, 1872. 

$787. HorticuLTtuRaL Burtprnos, W. P. Ayres, Newark-on-Trent,—13th 
December, 1872. 

3461. Composine Types, A. Fraser, Edinburgh.—20th November, 1872. 

=, ” cmaiianed Orr, &., Liquips, J. M. Ure, Glasgow. —2lst November, 
1 


$498. Steam Furrow Pxiovens, D. Greig and G. Greig, Leeds.—lst 
November, 1872. 

8537. PRINTING Macutyery, J. C. Macdonald, Waddon, and J. Calverly, 
Albany-road, Camberwell.—25th “Now ember, 1872. 

3506. RaIsINo, &c., VENETIAN BLINDs, i. B. Young, Instow.—23rd 
November, 1872. 

3510. Lever and Screw Press, G. Haseltine, South ton-building 
London.— 23rd November, 1872. 

8515. Fincex Beams for Reapinc Macuines, 8. Osborn, Sheffield.—23rd 
Noveiaber, 1872. 








Notices of Intention to Proceed with Patents, 


2218. Fitters, H. Harris, Hackney, London. 2 a 1879. 

2868. Fittinc Botries with — > ameauaas G. Riley, Buckirgham 
Palace-road, London.—15th July, 18' 

2885. SPRING Marrresses, G. F. a na South-street, Finsbury, London. 
—A communication from E. Domereq. 

2891. Cases for Pires, &c , R. Phelps, Birmingham. 

2895. Gr.azino, T. W. Helliwell, Brighouse. 

2898. PREVENTING FatsiFIcaTion of Cueques, &c., T. H. Drew, Walsall.— 
ons July, 1879. 

. Pianorortes, &c,, J. Robinson, Oxford-street, Swansea. 
S00. Ralitway CHAIRS, F. C. Winby, Nottingham.—17th July, 1879. 
2932. Boor and SHoe Nartine Macuines, W. G. Budlong, Providence, 


8. 

2933. ay Apparatus, J. T. King, Liverpool.—A communication 
from W. Byron, jun., New York.—18th July, 1879. 

2946. ¥ bd “Merers, W. Mo -Brown, § pton-buildings, 
London.—A communication from J. H. Coombs. 

2949. IncomBUSTIBLE Wicks, C. Hessel, ( Gresham House, London. 

2951. Evaporatine Water, &c., E. ildi 
London.—A communication from E. Reyer.—19th July, 1879. 

2955. WaTER-cLOsETs, W. Dawes and W. H. Thompson, js. —2lst July, 
1879. 








2968. PHotocrapuic Printine, J. W. Swan, Newcastle-on-Tyne. 

2969. PHoroorapuic Encravine, J. W. Swan, Newcastle-on-Tyne. 

2975. Fiur Meters, H. Hutter, Graz, Austria. 

2077. Insectinc Apparatus, W. R. Lake, Southampton-buildings, 
London.—A communication from W. W. Evans. 

2983. MANUFACTURING WHITELEAD, F. Wirth, Frankfort-on- the-Maine, 
Germany.—A communication from G. Dahm. - 22nd July, 1879. 

2987. SuppLyinc Heat and Power, F. B. Wheeler, Fenchurch-street, 
London.—A communication from W. E. Prall and H. Ob 

2988. Devices for Securtna Formes on Beps of PRINTING PRESSES, J.T. 
Lucas, Baltimore. 

2993. Lockine DEVICES, H. J. Haddan, South ton-buildings, London. 
—A communication from J. Thomer ‘and F, Kohazy. 

2999. en &c., W. Young, Somerville-road, eum ice, Peckham, 
Lon 

3007. Pressinc and Moutpina, R. Duncan, Madeley.—23rd July, 1879. 

3011. Opraininc OLEaGrNovs, &c., Propucts from Coat, &c., J. ” Pearl ess, 
Copthall-buildings, London.—A communication from W. 

3018. Poraro Dicoer, W. Unterilp, Dusseldorf, Germany. — 24th July, 

1879. 


3023. TELEGRAPH Wires, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from E. Wheeler.—25th July, 1879. 
3048. Pappine for SurGicaL +. yy C. R. Straton, Wilton. 
3050. Grinpine, &c., Grain, E. P. Alexander, buildi 
London.—A communication  E. A. Millot.—26th July, 1879. 
3074. MetaLiic WHEELS for VeniciEs, J. Southwick, Glascote. 
3079. seapeer § ecea 8. Pitt, Sutton.—A communication from L. B. 
Mm and P. Diehl.—29th July, 1879. 
Recuuators for the Exvecrric Lieut, B. J. B. Mills, Southampton- 
aeuildings. London.—A communication from F. Million and C. Morand. 
3099. TRamMway and other Locomotive Enotnes, C. E. Crighton and J. 8. 
Ayton, Newcastle-upon-Tyne.—30th July, 1879. 
$189. Rotiinc Miuis, G. W. von Nawrocki, Berlin.--A communication 
from L. Ei —B8th August, 1879. 
$204. Looms for Weavine, A. E. Walker, W. Haigh, and J. Brook, 
Lindley, near Hudderstield.—9th ae 1879. 
Frankfort-on-the- ey 











8273. Bieacnine Woop Purr, F. 
Germany. -A communicatien from Hy Society for the Manufacture o: 
Wood Pulp.—13th August, 1879. 

$275. PROPELLING Parts of Bicycuxs, &c., T. Mudd, Nemqen, yo 

3285. PortaBLe Foo Horns, 8. Greenway, Birmingham. —A communica- 


tion from H. Thomson.—1l4th “ 
iid, “Tittleborough, and H. Ledger, 


3373. FILTERING ——, &., R. 
Leek.—2lst 4 ¢ ay So 

3392. MACHINES one Grass, &c., W. Clark, Oxford-street, London. 
—23rd August, 1879. 

3500. FLurp Pressure Recuators, C. Wetter, Strand, Westminster.—A 
communication from G. Ross and F. Dodds. 

3505. haar ong 7 Nel Picments, &c., T. Holmes, Newcastle-upon-Tyne.—l1st 

tender, 

seer Looms for Weavino, R. Hall, Bury, and W. Nuttall, Gollingrod.— 
3rd September, 1879. 

3683. EXCAVATING, D. Macdonald, Glasgow.—15th September, 1879. 

3792. Sprines for Rartway and ‘other CarriaGEs, W. Lockwood and H. 
H. Andrew, Sheffield.—20th September, 1879. 

3820. CLasp or FasTeNER, H. Moore, Rye-lane, Peckham, London. —23rd 
September, 1879. 

3837. Hincep Covers for Boxes, &c., J. Meeson, Sheffield.—24th September, 
18 


79. 
8972. TIN-PLATE MANtracturE, O. Roberts, Aberdare.—3rd October, 1879. 
4011. Fittine of Socks and Srockines, H. R. Newton, Seymour-strect, 
London.—4th October, 1879. 
4097. PERCUSSIVE Rock Dauts, J. Imray, Southam —— Lon- 
don.—A communication from’C. W. Burton.—10th October, 1879. 
4125. Cotars and Currs, J. Carter, Belfast.—11th October, 1879. 





4164. Compina Woot, &c., I. Bailey, Keighley, and T. Firth, Bradford.— 
14th October, 1879.7” : 


4181. ORNAMENTATION of Mantepieces, C. W. Wyatt, Adderbury.— 15th 


October, 

4214. Looms for WEAVING, & Hall and J. Hobson, Bury. 

4218. JeweLters’ Rovce, J. F. N. Macay, Charapoté, South America.— 
17th October, 1879. 

4232. Curtina and SHapinc Woop, J. Richards and E. Atkinson, Man- 
chester.—18th October, 1879. 

4274. Geister eae” &e., Caustic Avxa.ies, W. J. Menzies, St. Helens.-—21st 


October, 
5 oa Valve Mortons and Vatves, T. 8. Truss, Essex-street, Strand, 


4286. Paper, J. Lowe, Bury. 
4290. ee of + ty goer &., pee aw Smith, Penistone-street, Shepherd’s- 


, 1879. 
wt Gas ir tapeeeene 1 M. Delmard, Plumstead-common.—24th Octo- 


4390 ill Mortve Power, J. Puntis, Winchfield. 
4411. Fountains, J. Sue, Hammers mith. 
4413. Ve.vers, &c., T. Emmott, Oldham. 
by ot a PAviour, 8. Nicholls, Parliament-street, London.—29th Octo- 
4467. Puriryine, &., Semouina, F. Thompson and W. H. Williamson 
Wakefield.—1st November, 1879. sian : 
ash PAPER-MAKING APPARATUS, D. Smith, Little Eaton.—5th November, 
— em, &c., Grain, &., P. G. B. Westmacott, Elswick.—6th 


November, 1 
ais. Maxine Sassen W. R. Lake, Southampton-buil London. 
comm ion from L. J. Bejottes.—12th November, 187. 
4654. Reservoir Pens, W. R. Lake, Southam -buildings, London.— 
—A communication from A. T. Cross.—14th lovember, 1879. 


All ha an interest in any one of such applications 
should ienve particulars in writing of their epjestions to such ——— 
= hag office of the Commissioners of Patents within twenty-one days after 








List of Gpetieios blished di: the week ending 
ovemiber 22nd, 1 


1791*, 4d.; 4839* a 763*, 4d.; 1059, 2d.; 1200, 6d.; 1902, 4d.; 1337, 44. 
1348, 4d.; 1372, 2d; 1456, 244; 1468, 6d.; 1482, 6a. 14 1480, '4d.; 1492," 44; 


1494, 6d.; 1495, 4d.; 1503, 6d.; 1507, 4d.; 1511, 8d; 1 23, 4d. 1525, 6d.; 
1526, 6d.; 1531, 6d.; 1532, 6d.; 1533, 6d.; 1537, @d.; 1544, 2d; 1546, 6d: 
1554, 6d.; 1556, 6d.; 1557, 6d.; 1559, 6d.; 1561, 6d.; 1563, 6d.; 1564, 6d.: 
1565, 2d.; 1566, 6d.; 1569, 4d.; 1570, 2d.; 1572, 2d.; 1574, 4d.; 1576, 2d.: 
1578, 2d.; 1583, 2d.; 1584, 2d.; 1585, 6d.; 1587, 2d.; 1588, 2d.; 1589, 6d.: 
1590, 6d.; 1591, 6d.; 1592, 6d.; 1593, 10d; 1594, 6d.; 1596, 2d.: 1597, 6d.: 
1598, 6d.; 1599, 6d.; 1600, 2d.; 1602, 2d.; 1603, 8d.: 1605, 6d.; ; 1006, 4: 


, 2d.; 1608, 6d.; 1 
1618, 6d.; 1619, 2d.; 1622, 2d.: 1623, 6d.; 1625, 6d.; 1626, od; 
1631, 6d.; 1634, 2d.; 1636, 2d.; 1638, 6d.; 1639, 2d.; 1641, 2d.; H 
1646, 6d.; 1649, 6d.; 1650, 2d., 1651, 6d.; 1653, 6d. 1661, 4d.; 1673, 2d.; 
1683, Adj 1695, 64.5 1739, 6d.; 1986, 6d.; 2652, 6d.; 3843, 4d.; 4 H 
3485, 4d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must te 
remitted by Post-office order, made payable at the Post-office, 5, Higa 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for ‘THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





'7'71. Lawn Mowtnc Macnines Bs P. Thompson.—Dated 26th February, 
— .—{A heme gn oe : proceeded with, p 2d. function with 
«goed ceecbelan teats Gallen in conjunction a 
fixed blade, — the invention consists in a special construction of frame, 
the arrangement of gearing, manner of adjusting the fixed blade, and in 
a folding grass receiver. 
784. THRASHING, DRESSING, AND SCREENING GRAIN, H. Brinsmead.—Dated 
26th February, 1879. or 
A yielding drum-guard is arranged so that should a man fall forward 
against it, so as to turn the guard up or down, a shield at once closes the 
feeding aperture. A succession of lel shafts Begin in the same 
direction, and carry a number of rows of teeth, which feed the corn to 
the drum of the thrashing machine. The frame of the shakers is made 
in two parts. 
1005. Wert Stop Mortons ror Looms, J. W. W. Shaw and J. Hornby.— 
Dated 13th March, 1879. 6d. 
Upon the front of the slay is mounted a finger capable of turning u 
—t and around ae the weft thread passes as the picking ta os 
; but as the finger is peng m turn = a centre it is med downward 
par wa the hepetie | aaued oun The finger has a part which acts 
as a catch to hold w piece eoneced to the sto motion, 
but being released Af vee fs of = a ee lown and pre- 
vents the stop — from acting through rods or levers. If the weft 
breaks the finger is not tuel © over, the catch remains in action 
and the loom is stopped. 
1037. oo Hats, &c., EB. West.—Dated 15th March, 1879.—({Not 


proceeded wii 4d. 

A piece of the material of the hat, about the size of a shilling, is cut 
from the centre of the Aan the hat, and fastened upon a metal piece 

capable of being adjus by means "of a screw, so as to regulate the 
opening made in the top 
1082. Rattway ~via Stock, &c., F. A. Mills.—Dated 19th March, 

1879. 6d. 

Between the ordinary buffers is fitted an additional buffing apparatus, 
which is brought into operation when the action of the ordinary buffers 
has been exhausted. 


1201. Preumatic APPARATUS FOR THE SEPARATION OF MINERALS, B. IV. 
Hart.—Dated lst April, 1879. 8d. 

The machine consists of a box made widest at its rear or ho end, 
its sides being continued from this end .at right —_ and of the same 
— for a short distance, and then con’ eet the front which 

very narrow. The box is deepest at its rear be bare least at its front. 
The top of the box is closed by an apron or sieve bed which forms an in- 
cline from back to front of the box. At the back and sides is a vertical 
flange attached to the frame, the —— being greatest at the back and 
diminishing towards the front, so t as the ore travels down the in- 
clined bed, its lighter portions raised by puffs of air will be discharged 
paige edge of the pe geet flange, | ae e heavier portions pass to the 


the ion below the bed sieve, the 
quantity being regulated by a -~ agg 
1292. eee ger &e., R. B. Smith.—Dated 1st April, 1879.— (Not 


The valve ey or hel containing the main valve and cut-off valve is 
of a circular cross section and of a parallel or conical section and is cast 
with or otherwise coer pehe: the steam cylinder. It has rind mong inlet +." 
steam outlet or exhaust passages and also ports and 
each end of the cylinder. One valve may > te put on = oon end of the 
cylinder. 

1298. ApraRATUS FOR THE MANUFACTURE OF O11 Cakes, &c., 7. Atkinson. 
—Dated 1st April, 1879. 

This comprises a table on which is placed an ordinary wrapper opened, 
a cloth being placed over the half of the wrapper resting upon the table. 
A frame hinged at one end of the table is conected by chain or cord toa 
lever, so that when the —— is lowered ¢ cloth and half 
py a lever is raised, and the —— in tet rot a side ne ieces and 
arms to which guide pieces lengthwise 
wedge, and catch and supporting piece, tee ieh when pee ao eces = 
in position — the edges of the cakes su ‘them there. A 
measuring box is transversed over the frame, fi the latter with seed 
or composition, whereon the frame is raised on its to its original 
position ; the guides are by the wedge piece and arms tly further con- 

tracted so as to narrow the seed or composition on the w.‘apper. 
1295. Apparatus ror EXHAUSTING OR oe Arr FOR VENTILATING 
+ MINEs, &e., J Nixon.—Dated 1st fe got 1879. 

This ts in the binati three oleae air chambers pro- 
vided with inlet and outlet valves, = having pistons working thean 
with a cranked dri shaft formed with three ree throws or eranks equally 

around the , each crank being coupled hy @ combating tox 
with the piston rod of one or other of the three pistons. 
120'°7. Wixpow CLEANER, J. Gillings.—Dated 2nd April, 1879.—(Not pro- 
ceeded with.) 2d. 

To a handle is fitted a piece of oe or other suitable material, —- 
ably of an equilateral triai ae which revolves in bearings. 
this piece of wood or other material is fixed a facing of india-rubber > 
other suitable material. 

1298. Fotprne BepsTeaDs, F. J. Fy ar aadiee 2nd April, 1873. 6d. 

The lower end of the folding fram r inserted between two 
Pi no congener er pore nw ee 2 projecting ecting forwards from the 
sides of the body or back framing with w they are flush. On each 
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bottom front corner at the side of the fol: frame Se otteaeel & 

bracket a roller, the two rollers ves W) ire 
cut on the inside faces of the ornamental cheeks or eae ets, oo extonds 
in an inclined direction upwards and backwards towards y or 
back framing. 


1299. Manuracrure or Iron, 4. Cahken.— Dated 2nd April, 1879.—(A 
communication.) 6d. 

The casting is first purified by a second fusion in any cupola, in which 
is previously put about 50 mmes of coke immersed in a concen- 
trated solution of chloride of sodium. If the analysis of the casting 
reveals nothing but the existence of sulphur, to 100 kilogrammes of 4 
= added 200 grammes of lime slacked with a solution of chloride 

um, On coming out of the cupola the casting thus purified is ie 
lected and sent directly into a Bessemer converter. 


1800. Jacqvarpy Carns, &c., FE. Weild.—Dated 2nd Aprit, eae 


proceeded with.) 2d. 
wine comet consists in coating cardboard with a composition com: of two 
= by: j er oil, two 


parts by weight of Hungarian flour, 
aa be nd wax of the melting point 
i408. CrrcutarR Macutves ror MAKING ee Pastis H. Clarke.— 
Dated 2nd April, 1879. 

To a circular machine is secured two vertical rods, which are left 
parallel to each other by a cross-piece at their lower end... There is a 
second cross-piece having a hole at or near each end, through which the 
vertical rods pess ; this cross-piece carries a roller at its side, and a 
weighted ~~ ¥ on its lower side, on which other weights may usted ; 
either or both ends of the roller eross-piece projects cram} the vertical 
rods and 9; one or more horizontal rocking levers secured on a 
vertical which is carried by brackets, in the lower one of which the 
centre of the two vertical rods first named revolves. The rocking levers 
operate a hammer lever which strikes a bell, and the rod also carries one 
er more inclines, which raises the starting lever of the head, so that a 
spring causes it to throw the driving clutch or wheel out of gear. 


1508. Betts, Harness, &., R. Watson.—Dated 2nd April, 
2d. 


met alte are made of finely-tempered flat steel, Pee —— joined 
by and rivetting or bolting, or by studs, Ant o.. con- 
venient manner. A friction or adhesive surface is aaj to the belts b: 
coating or covering them on one or both sides with lead or other 
metal, or with india-rubber, a fabric, or with pieces of 


1804. Sream Generators, EF. Latham and FP. Bradley. —Dated 2nd April, 
6d. 


1879. 
consists of an upper and lower water chamber connected 
by water tubes in ups, those for the upward circulation 
being near the —- and those for the downward c tion near the 

of b The space between the chambers serves 
as a combustion dain, 


1305. Tricycuss, &., D. Campbell and J. Walker.—Dated 2nd April 
1879. 6d. 

The steering bar is free to turn in the top of the front fork, and a 
vertical lever is carried by a stud on each side of the fork, the top ye 
each lever being slotted to gear with one side of the bar, 
bottom end connected by a rod to the back axle of the hind or 
wheels. The tire is made of a flat bar with its ends tapered off, and the 
bar is bent to the required form in a bending machine, and the ends 
welded or brazed. 

1806. Seraratine SutpHur From ALKALINE Sotvtions, J. Allmann.— 
Dated 2nd April, 1879.—(A communication.)—(Not proceeded with.) 2d. 
In order to separate metallic sulphides from lyes or solutions of soda or 
a. gad salt of manganese is added thereto, and air forced into 
liqui 
1307. Iron TeLtecrarn Posts, F. Wirth.—Datel 2ad April, 1879.—{Not 
proceeded with.}—(A communication. ) 

The post is made up of a central bar of rolled iron and three rods of 
round rolled iron, which enter a head plate on the top end of the central 
bar, and the lower ends are screw-threaded and enter a suitable shoe. 
1308. Sarery Vatves ror Steam Boitess, WW. Eaves.—Dated 2nd April, 

1879. 6d, 

This relates to improvements on patent No. 41, dated $rd January, 
1878, and consists in making the concave centre piece of such_a form as 
to cover a larger portion of the upper surface of the ball, and of ae 
width to =F a projection from the ball for the escaping steam to 
a and also in forming a dish or cup r-und the lower surface 
ball, leaving an annular space between such dish or cup and the seiie 
of the b ball 5 sufficiently large to allow of the free escape of the surplus 
steam. 

1809. Gasrovs Compounp ror Propucixe Motive Power, W. R. Lake,— 
Dated 2nd April, 1879.—{A communication.) 6d. 

The compound consists of a mixture of the vapou phid 
carbon and petroleum oil, and is uced by projecting bisulphide of 
carbon into a boiler supplied with heated petroleum oil. 

1310. Loom H. A. Bonneville. -— Dated 2nd April, 1879.—(A communica- 
tion. . 

The invention consists in increasing the length of thread not bo 
back by the batten, for which pu: in the under part of 
rod is pivotted at a fixed t, 

a conical slot in the batten, and — the batten is causes 
the thread of the weft not yet pushed back to take up a position el 
to the threaded weft, thus forming a parallelogram,- and the 
— of the == not yet pushed back longer than the threaded weft, 
id afte: hen the batten is moved forward, the upper end of the 
‘od holding the thread not yet pushed back, disappears into its case and 
the weft becomes threaded to the length which has been kept for it. 
1311. Unnre Cussions ror CHILDREN, F. vue —Dated Ind April, 1879. 
A communication.)—(Not proceeded. w 

A tray is covered bya ‘orated pase + Heng both made of rubber, and the 
latter being quilted, so urine will not stop thereon, but flow through 
the Siete into the tray. 

1312. Sasn oe Cc. B. Welin.—Dated 2nd April, 1879.—(Not pre- 
we 

The inner end of the lever arm is formed with an elongation or — 
and a flat spring to and extending along the back plate, has 
—— end provided with a hole corresponding in size to the stud be 

ie hasp. 

—_ MANUFACTURE OF BessEMER STEEL FROM PHOsPHORETIC Pic IRoy, 
Thomas.—Dated 2nd April, 1879. 4d. 

The converter is lined with a basic material, and a highly basic cal- 
careous slag, preferably containing over 35 per cent. of lime and 
together, is produced by adding to the contents of the converter bases 
ores in weight to from two an‘ a-half to four times the weight of silicon 

et en orus contained in the pig iron. The blow is continued ~— as 
—- as six minutes after the flame drops and the carbon spectrum line 





r of bisul; e of 


1814.1 Mavovsceune or Frixces, N. Vinall and G. Twentyman.—Dated 
2nd 4pril, 1879. 6d. 

A ball fringe is made by taking a number of strands of the material to 
be used and tieing them together tightly with thread at short intervals, 
the strands between each tieing being afterwards severed to the requisite 
extent, so that when puffed out a number of balls connected together are 
formed. The bells may be first made separately and then strung on a 
thread so that they touch each other. 


— ay UPON IRON AND STEEL Wine, J. C. Ramsden.—Datsd 2nd 
pri ‘ 
Two small tubes are placed at ht angles to each other, one vertical 
and the other horizontal. The ends of these tubes which take into or 
project towards the centre of the furnace are fitted with no: termi- 
— with — e points and minute orifices. The other end of the hori- 
d to a pipe lied with steam, and a proper tap or 
stop oy ~e the lower end of the vertical tube is connected to a vessel 








containing some or one of the volatile hydrocarbons, such as paraffine or 
petroleum. When the tap is opened the steam is dischai with con- 
ble force th h the nozzle at the end of the horizontal tube, and 


passes over the nozzle of the vertical tube, which tube becomes exhausted 
and the volatile hydrocarbon rises therein to fill the vacuum, and reach- 
ie top it is — by the rushing column of steam and 
blown into the finest spray. e result is that an intimate union is 
effected ; a light is applied and combustion at once takes place, and an 
immense heat is generated, free from all impurities, and a complete 
‘absence of smoke. 
1316. Camp Stoots, J. W. ow. —Dated 2nd April, 1879.4 communica- 
tion. )—( Not with.) 2d. 

Each pair of legs for the stool is formed by cutting a cylindrical bar 
lengthwise for half its length, and then epee the bar round, so that 
the rest of the cut shall be at right angles to the former part, When cut 
right through the ro ate ~ pivotted together below the curved portion 
formed by turning th 
1317. Macuine ane, ~ 2. Lake.—Dated 2nd April, 1879.—(A communi- 

cation.)—(Complete.) 6d. 

The outside case of ne breech of the gun forms a box within which 
the mechanism for loading and firing operates. barrels may be of 
any length and construction, and are attached to the front end 
of the case. The cascabel is constructed so as to unscrew and release the 


the wor parts. The case is to the to serve as trunnions 
pasa oy A crank the mechanism of gun. bars are 
al driven forward and back by cams. These lock bars push the 

ito the barrel to be fired and withdraw the empty shells, so 





of these lock bars are furnished with firing pins and a spring hook for 

retracting the shells in the usual manner. 

1318. Macnrsrs ror Wasuine Woot, &c.; J: and W. McNaught.—Dated 
3rd ae 1879, 8d. 

The wool is placed in a containing washing liquor and agitated, 
and carried forward by swing} 4 rakes, and afterwards lifted above the 
liquor and on an incli d surface, from which they are pre- 
vented slipping back by means of shafts with prongs arranged in bear- 
ings, so as to be free to oscillate when actuated by cams. The harrow to 
drag the @ weet up the incline is actuated by two cams. The wool aadeopned 
either on to a travelling apron or passes over ——_ the one 
on to another, down which it slides to squeezing ers, whose surfaces 
are made up of a series of V-shaped or circular rings of india-rubber, 
alternating with metal rings. 

1819. MAcutnery ror Moutptna Tooruep Wueets, S. Buckley and J. 
Taylor.— Dated 8rd April, 1879.—( Not proceeded with.) 2d. 

A portion only of an entire wheel pattern is employed in combination 
with mechanism, &c., that it can be readily ese together in either 
of two forms, that is, so that when the parts are os together in one form 
pene Bo on toothed wheels can be moulded in a box carried round by a 

tho potter being stationary except as to up and down move- 
= on so that when put together in the other form wheels can 
be moulded, the mould being stationary in the floor of the foundry while 
the pattern is carried round or an arm secured on the turntable. 
1320. Printinc Presses, H. H. Lake.—Dated 3rd April, 1879.4 com- 
munication.}—(Complete.) 8d, 
consists, First, in the use as a means of operating the platen of a 
revolving crank shaft, a connecting rod leading therefrom to a toothed 
t which engages with and imparts a vibratory motion to another 
segment secured upon a rocker shaft provided at each end with a crank 
and two draw bars leading from the vibrating cranks to the opposite ends 
of the as tye wee in me of double trains of mechanism 
for moving th: upon the outside of the frames, whereby 
the power is applied ae to both ends of the platen, obviating in a 
d by the torsion of the shaft, thereby 
rendering it practical to materially reduce the size of the shaft, and at 
the same time render the press more readily accessible for cleaning and 
repairing in all its parts. 
1321. Vewtitatine Sewer Pires, Cesspoois, roe Hops or VESssELs, 
&c., B. Hunt.— Dated 3rd April, 1879. (A communication.) 6d. 

The main pipe is combined with a ventilating tube which communi- 
eer with a box exposed to the heat of a stove and provided with an out- 
et pipe. 

1322. Cocks, A. L. Cornu.—Dated 3rd April, 1879. 6d. 

Bg ne striking — a = clocks, a barrel and internal 
8 ig communicating with a cylinder provided. with projectin, nts 
are employed. The revolutions of the cylinder are regulated ie a 
with indentations at regular distances, or by a rack. The points on the 
cylinder work hammers which strike bells and cause chimes. 


1823. Furnaces anp Steam Generators, H. J. odio. = Dated Srd 
April, 1879.—(A communication. }—(Not proceeded with.) 

The improvement relates principally to 1} and ists in con- 
structing the furnace so that it is isolated from the chamber for gene- 
rating steam and making it of potmetocy materials. The cylindri 
of boiler projects into the isolated furnace. 

1824. Preventine IncrustaTion 1x Borer Tuses, &c., W. Paulson.— 
Dated 3rd April, 1879. 6d. 
— order to prevent the deposit of incrustation upon the tubes, rings or 
pieces are placed round them, and have the edge of one or ot 
of f their side cwinese bevelled or inclined towards the central part of the 
ring, or towards the tube, so that space is afforded for the generation of 
steam therein, which in escapin, — the rings in the contrary direc- 
tion, and by a succession of su the annular pieces or rin 
being caused to traverse to and fro upon the boiler tubes, and by such 
movements and vibration prevent the adhesion, and effect the removal of 
deposit on the tubes. 


1325. wey P. McGregor.—Dated 3rd April, 1879.—{Not proceeded 














A coree with an excentric head is used to prevent the spindle rains 
when working or when taking off the bobbin. Where oil r 


———= 
the centre of the escape to escape the latter when inclined, and is con: 
nected at the top by an iron or traverse to the lateral uprights. 
1338. Arraratus For Sresrine Suips, &ec., J. Eccleston.—Dated 4th 
April, 1879, —(Not proceeded with.) 2d. 

This consists in making the connecting rods or links linked to tho 
crosshead on the rudder post, of preferably Le length, and linkin, 
them to pins or bolts ~y a similar crosshead on a vertical shaft < 
capstan. On this shaft is _ a worm wheel gearing into a worm on 
the horizontal shaft on which the hand wheel is placed. 


1389. Toys ror Arpine Dentition, A. C. Noblet.—Dated 4th April, 1879, 


6d, 

A teat of india-rubber or other suitable material is fastened to the 
handle of a rattle or toy of any kind, and is perforated and contains 
within ita piece of marsh mallow root, licorice, or other emollicnt to 
be spread over the gums under the action of the child’s saliva, 

1840. Apparatus ror DiscHaroinc AND WEIGHING GRAIN CaRrcors, &c., 
F, B. Duckham.—Dated 4th April, 1879. 6d. 

This comprises three principal parts, all of which are peopel = loyed 
in combination. First, the bucket or skip, which after being fi with 
grain in the 4 's hold is lifted by a crane and discharges itself a ati- 
cally into the hopper ; Secondly, the hopper which receives the grain 
from the buckets or skips, stores it for _ convenient time and from 
which it is weighed and delivered in bulk of ; Thirdly, the 
travelling storage bins, which, when required, receive the grain from the 
bopper a and store it until barges or other conveniences arein attendance to 

receive 


1341. Cooxine Apparatus, R. H. Wylde.—Dated 4th April, 1879. 4a. 

The sides of the apparatus are made of double plates o! iron, with a space 
between them to receive a packing composed of slag wool, silicate ” 
cotton, asbestos, plaster of Paris, and other non-conducting material, and 
alsoa layer of earthenware tiles. 

1842. Intumination Lamps, G. Fritz.—Dated 4th April, 1879.—( Not pro- 
ceeded with.) 2d. 

Aglass vessel is filled with oil, into which dips a glass perforated and 
containing a wick. 

1848. Comes or Lace AND OTHER — Macuines, 7. J. Birkin and G. 
Sa: 1.—Dated 4th April, 1879. 

The combs which form the ene in which the es containing 
the bobbins move to and fro are made up of blades held together by 
casting lead wu ep them, and to support the carriage at the bottom slots 
are formed, and bars inserted at intervals between them into these slots 
to serve as bearers for the carriages. 

1344. AppLicaTion oF MAINSPRINGS TO ry te &e., J. V. Kullberg. 
—Dated 4th April, 1879.—( Not ——- 

Instead of attaching one end of thi innepriing direct to the barrel, a 
free strut is inte: between the om of ti spring and the barrel. A 
short piece of thin steel is used of the same width as the mainspring. 
One end of this piece or strut thrusts against a pin or suitable abutment 
inside the barrel edge, whilst the other end rests against a hook or other 
abutment on the mainspring, making a free jointure. 

1345. Weicuine ALconot, &€c., anp InpicaTine secu Wet0nt, A. Browne. 
— Dated 4th April, 1879.—{A " communication.)—(Complete.)—( Void.) 8d. 

This apparatus acts upon the principle of a balance, operating mechani- 

cally, and admitting of the most exact reckoning and weighing. 

1846. Umpretias anp Parasos, IV. Carter.—Dated 4th April, 1879. 6d. 

Instead of making the ends of the ribs and stretchers flat and thin 
they are made of a rounded form, by Tot over a piece of the metal of 
which the rib or stretcher is formed ; or instead of so turning a piece 
over, the end may be made with a solid piece providing a head of the 
same shape or configuration. This head or end be of the same width 
as the rib or stretcher, and will fit into an aperture provided in the “top 
notch” or in the “runner.” 

1849. Spixsino, B. A. Dobson.—Dated 4th April, 1879. 6d. 

The lower part of the spindle below the wharve is made lon 
heavier than the part above the wharve with the spool or paper tube, and 
the yarn that is wound thereon. The wharve is made to act as a cover 
to the bolster bearing, and avoid the entrance of fly and dust. Below 
the wharve is the bolster bearing screwed into the upper end of a tube 
fixed | into the bolster rail, and at the bottom of the tube is screwed the 
; the space within the tube forms an oil chamber. The bolster 


or and 





placed near the bottom of spindle, a projection is cast at one side of the 

and has a hole in a line with the lubricating holes in the 

bolster tube. 

12m. iy: FoR Pressinc Inpico, &c., R. Olphers.— Dated 3rd April, 
79. 

A special means of adjusting the press so that the distance between 
the follower when “‘home” and the base-plate may be regulated as 
required, while the toggle arms can always be moved into ition at 
oy ——s to the screw shaft so as to exert their greatest thrust, con- 

the portion of the pillars between the shoulders and the 
= wufbeient y long to contain between them not only the press head, 
but also a number of distance pieces of varying thickness, by shifting 
which the adjust is regulated. When ‘intended to press indigo an 
’ is made in the follower through which the indigo is supplied to 

press box, and such opening is closed by a bung held down by bolts. 
on Scissors, W. BE. Gedge.—Dated 8rd April, 1879.—(A communica- 
tion.}—(Not — with.) 4d. 

A set screw is arranged so as to bear on one of the blades, and is 

whet to the other, so as to’ limit the closing motion of the blades 
wards each other. By regulating the position of the screw the length 
Seas ume to aipeed ee chatieet” 
1328. Sttunann Weicuts, C. F. Liversidge.—Dated 3rd April, 1879.—(Not 
proceeded with.) 2d. 

A circular hole is made in the weight, and a png 4 brass is driven 

therein to receive the figures denoting what weight it 


1829. MANUFACTURE OF MATERIALS FROM ANIMAL —. H. H. Lake.— 
Dated 3rd April, 1879.—(A communication.)—(Complete.) 6d. 
The hair and fur which form the coating of the hide of the bison are 
separated by taking out the locks of coarse hair, and the fur and fine hair 
is washed and acted a by a picker, which separates the fine 
hair and fur. The picker has blades, which, when the picker revolves, 
cause a c: urent air. The fine hair being heaviest, is caught and 
retained by stops in the casing containing the pickers, whilst the fur is 
blown upwards. The fur is then made up with other fibres so as to pro- 
duce a fibrous mate’ 
1330. Prorecitne anv STeERtNo Sutrs on VessELs, J. J. Thorneycroft. 
April, 1879. 10d. 

The poeting appatatus is arranged so that the cross sectional area of 
the stream set in motion by the propeller shall be caused to diminish 
during the action of the propeller, and a diminished area be maintained 
until the body of water is joined by another or induced stream. A screw 
propeller is formed with a large boss diminishing from the back towards 
the front, and behind the screw is arranged a body of greater len than 
the boss, ‘and having a gradually increasi diamtler for a short distance, 
and afterwards a gradually diminishing diameter towards its rear end. 
This body has guide plates to direct the water Projected from the pro- 
peller, around which and the body is arrangeda pipe tube case dimi- 
nishing in diameter towards its back end. Tubes are used in combina- 
tion with the pipe tube case, and some of them may be jointed so as to 
direct the stream passing through them in a suitable direction to guide 
the vessel. 

1331. Lamps, W. ZL. Wise.—Dated 3rd April, 1879.—(A communication.)— 
(Not proceeded with.) 2d. 

A number of parallel wick tubes are secured to a ring attached to the 
oil reservoir, and each Tower en with a wick-holder, all of which are fixed 
to a disc, to which the er end of a rack is connected, so as to raise or 
lower the wicks all her. The air entering between the wick tubes 
passes between two ain and is deflected upon the flame. 


1332. Renae Mitts, &c., A. Alechwart.—Dated 3rd April, 1879.—(Com- 
plete 


The improvements consist in the combination of rings (embracing the 
outer rollers and revolving with them), with arrangement for imparting 
the required pressure or tension, by shifting the position of the ring. 
1333. Prerarine Warat ror Gainpino, A. M. Clark.—Dated 3rd April, 

1879.—(A communication.)—(Not proceeded with.) 2d. 

This consists in the mode of preparing wheat for flour-making 
removing the germ and the fuz from the ends of the kernels before 
nara “Sat in ———— made of the rock known as hard heads or boulders, 

dress formed by boring holes in the face of the stones, and 
in the iain with the upper stone or runner of a three-armed 
driver rigidly attached to the spindle. 
1334. Supstances ror Water-TiGHT Joints, PAckInG, &c., B. Rhodes.— 
en ad an Dr Set blautaied 

Asbestos and caoutchouc are mixe certain ons. er 
van! powdered sulphur, shellac, and amber, Sud eeroaghly Eooapebenen 

by passing them between calenders or heated rollers, 


1335. 1 oc om 7. W. Youard.—Dated 4th April, 1879.—(Not proceeded 


) 

The bottom of the inside of the tankard is of an oval conical shape 
tapering upward around the sides of the measure, while the bottom is 
flat with a rim round it, and the exterior sides are formed tapering 
towards the bottom 
1336. Hypravtic ‘tee “ESCAPE, J. Furstenhogen and H. Wildt.—Dated 

4th April, 1879.—(A communication.) 6d. 
consists of a suitable number of movable fol 
convenient number of 
diminishing in size in a Rupe ratio, and which form 
the escape. A similar tubular arrangement is placed in 


ladders con- 





bearing bas an internal s Ly groove and a vertical slot, up which spiral 
groove the oil is conveyed to the top of bolster bearing, "and descends by 
the vertical slot as the spindle revolves. When the yarn is wound on 
paper tubes or spools, a few coils are wound on the bare spindle between 
 wharve and the lower end of the paper tube or spool, such coils 
remaining when the full cops are doffed, and serve as a foundation for 
the next set by being fastened against’ the spindle blade by the paper 
tube, or wooden or other spool. 
1350. Looms, @. Bernhardt and C. Chapman.—Dated 5th April, 1879.— 
(Not proceeded. with.) 2d. 

The tappets are arranged to produce the sheds for the body of brag 
fabric when, say, white weft is used, and there are tappets arran; 
the round,” which bring down the greater part of the warp thi ot 
the “throw up,” or coloured or ornamental weft shvots are to be put in, 
and the mechanism of the loom is arranged so that, according to the 
design to be produced, the loom is agrees feom putt in these orna- 
mental weft shoots, and from “ up” every time the or shaft 
comes round to these sheds, except when the weft shoo be thrown 
in, so that the loom is caused to pass over these sheds without weaving 
except when the ornamental weft shoots are required. 

1351. Looms, R. L. Hattersley and J, Hill.—Dated 5th Apru, 1879. 10d. 

A toothed rack is fixed to each shuttle-box lever and gears with two 
pinions on the end of ashaft extending across the loom. The racks are 
on opposite sides of the shaft, so as to impart metion to the shuttles in 
opposite directions. A friction brake acts on a pulley on the shaft which 
carries a star wheel to secure & exact adjustment of the boxes. To 
reverse the action of the paratus and shedding motion, the peg 
cylinder is operated intermittently 4 a peg wheel driven by one of two 
fingers mounted on top of a shaft worked by bevel wheels from the crank 
shaft. The fingers are attached to a boss sliding on the top of the shaft, 
and the peg wheel will revolve in either direction, according to the finger 
engaged with the pegs. An elastic reed is arranged so that the pressure 
on the warp at the ‘‘ beat up ” can be regulated at will. 

1852. Apparatus ror GARDEN AND OTHER Fountains, IV. BE. Gedge.— 
Dated 5th April, 1879.—(A communication.)—( Not proceeded with.) 4d. 
A main pipe communicating with a hydraulic motor or water-power 
under a reservoir and rises along an iron bar to the top of a mill, 
where it bends in the direction of the paddle wheel, On the end of this 
pipe is screwed a thimble-shaped piece or nozzle pierced with a small hole 
to reduce the jet of water, — te dot ary the paddle wheel moves 
the sweeps of the mill From th ~ water falls into a second 
reservoir, mage by a small sonia ce open mto a py part, gives 
motion in its course to several small m tpon a slab or table, and 
runs off by a pipe to fill small reservoirs of an aquarium. 
1353. Traxsposinc Keysoarps FoR Pranorortes, &c., 4. M. Clark.— 
—Dated 5th April, 1879.—(A communication.)—{Complete.) 6d, 

This invention consists in the mechanism for entirely breaking 
contact between the keys of the movable warpeamn and those of the 
permanent keyboard preparatory to adjusting the movable keyboard, 
1354. Enameciinc Sueets on PLates oF [Ron and Sreet, J. 7. King.— 

Dated 5th April, 1879.—(A communication. }—{Not proceeded with.) 6d 

The sheets are de-oxidised, annealed in an air-tight compartment, 
rolled while cold to the desired gauge, coated with oil, and re-annealed 
in an air-tight compartment, and finally polished between rolls. 

1355. Tram axp Raitway WHEELS, C. Cadle and A. M. Brown.—Dated 
5th April, 1879.—( Not proceeded with.) 2d. 

The tire is formed with an annular — round its inner circumference, 
and the arms, which are in a loop form, are provided with a rib to fit 
into the groove, and their inner coe fit into grooves in the boss, keys 
being provided to tighten and hold them in position. 


1356. Worxino Stream Enornes anp oTHER Motors Expansive y, J. C. 
Chapman.— Dated 5th April, 1879. 6d. 

A revolving drum contained within a case is fitted to a governor stand, 
the drum being provided internally with two rollers lel to each 
other. A shaft passes through the centre of the drum and has a feather 
at one end to take into a groove in a sleeve carrying a bevel wheel 
actuated bya similar wheel on the main engine shaft, the other end of 
the shaft having collars after the manner of a thrust’ bearing to form a 
connection with and to actuate the rod controlling the expansion valve. 
Fitted to the shaft is a disc cam which works between two fixed rollers 
on the interior of the drum; the drum contains oil to lubricate the cam. 
On the outer end of thedrum is a pinion which imparts motion from a 
rack to the drum. The rack is fitted to a rod connected by a rocking 
lever with the governor spindle, and thence with the arms of the 
governor. 

1357. Dry Ciosets, J. Macku.—Dated 5th April, 1879. 

The lower end of the hopper containing the eoneth ro ee is of a hollow 
segmental form, and fitted over it is an opening and closing segmen’ 
oscillating slide mounted on the top of a transverse rib oscillati on 
— or other fulcra at its ends in bearings fixed to the sides of the 

x some inches below the back open edge of the hopper. The ‘aetion of 
: person sitting —_ the seat causes a measured quantity of earth to be 

ischarged from the hopper. 
1358, raat at ee, 7. Nelson, W. Inglis, and J. T. Gray.—Dated 
9. 
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wax dissolved, or bees’ wax, 80 as to retain the viscous state 
paring ite lication, and yet produce a stearine or waxy enamel on the 
surface of the second cylinder when laid on to this. 
1359. MANUFACTURE OF SULPHO-CYANIDES AND FERRO-CYANIDES, H. B. 
Newton.—Dated 5th April, 1879,—(A eramere toate} 5a 
relates to improvements on patent No. 1148, 22nd March, 
1878, and consists in causing a ion of sulphuret of carbon and an 
ammoniacal solution to take place in a heated receiver, in which will be 
formed a cyanide of ammonia, which should afterwards be treated with 
lime in order to transform it into su -) op of lime and to — 
rate theammonia, The sulpho-cyanide of lime serves as an intermediary 
for preparing all the other sulpho-cyanides. 
1360, Frames or pangs" com D. Woollatt.—Dated 5th April, 1879. 
‘ot 


wil . 

of uni the various parts of the frame by means of tenons 

Ph pont es sockets are firmly secured to the sole pieces and 

headstocks of the under es, the headstocks being dropped into the 

sockets on the sole pieces. 

1861. Arraratus ror Loapina anp Us toapine Vessers, J. Olguin.— 
‘Dated 5th April, 1879.—(Not proceeded with.) r 

Two sballyw pontoons are braced together by , and carry a 
vertical frame, upon which are fitted small platforms at the successive 
heights of each floor of a warchouse, and also a double triangular jib 
crane. 

1362. Routine Mitts, J. M. While.—Dated 5th April, 1879. 4d. 

‘An extra roll is employed, and is placed at right angles to and between 
the two ordinary rolls. 

1363. TurnstiLes, W. Miller. — Dated 5th April, 1879. 6d. 

The revolution of the turnstile causes a cam surface to act upon a 
lever, and by raising it, register the passage of persons through the turn- 
stile. 

1364. Presses ror Lirnocrapuic Printino, B. P. H. Vaughan.—Dated 5th 
April, 1879.—(A communication.) 6d. 

A frame supports a plateau or table having on each side a planed and 
surfaced slide, on which traverse two supports. A double-scraper box 
turns on a common axis, so adapted as to carry the requisite gearing for 
the separate motions, which are performed by the rotary motion of the 
main shaft. The first motion consists of actuating the P y a rack 
on each side of the machine and moved by two pinions Reged on the ex- 
tremity of a shaft, and by means of a wheel on a rack shaft, actuated b: 
a crank, perform a reciprocal motion, that is, advance and retire wi 
the scrapers, which are made to touch in turn the backs of the tympans 
in advancing, and to swivel clear of both in retiring. The second motion, 
that of the inking rollers, is effected by two chains formed of the journals 
for the roller axles linked together, which are moved to and fro, and thus 

the ink the inking tale on to the stones, the first roller bei 
the damper, followed by an india-rubber scraper, which in turn is follow 
by the inking rollers. 
1365. Onramune anp Appiyixc Motive Power, J. Leigh and J. H. 
Gartside.—Dated 5th April, 1879.—(A commumecation.)—{ Not proceeded 
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pe at top into the upper of thé receptaclo, and at bottom 
into the upper part of the reservoir, The former tube is for supplying the 
receptacle with oil, and the latter to allow any excess to flow back into 
the reservoir, 
380. Looms, B. Knowles, J. + and H. Harrison. —Dated 7th April, 
1879.—(Not with.) 2 ‘Fa 

To one of the levers which carry the duplex pressers or elevators is 
attached a three-armed lever, one end of which carries the bowl or pulley 
resting on the operating cam, and the other end thereof is recessed to 
receive a bowl or pulley which is mounted on a lever hinged on the presser 
lever, which bowl] is forced into the recess by a spiral spring sufficiently 
strong to bind the r lever and the cam lever together, so that any 
motion communica by the cam will operate both levers, provided 
there is nothing to interfere with the proper action of all the parts. 
1381 Umprevias, Parasois, anp Sunsnapes, F. J. Smith.—Dated Tth 

April, 1879.—(A communication.)—(Not proceeded with.) 2d. 

The umbrellas or other similar articles are made in the ordinary 
manner, but the covering is covered inside and out with advertisements. 
1382. Cement ror Coatino THE INTERIOR OF Borers, C. M. Jacobs and 

T. Hewitson.—Dated 7th April, 1879.—( Not proceeded with.) 2d. 

The cement consists of india-rubber mixed with fibrous material and 
sulphur, or sulphur containing material togeth t solvent 
to soften the mass. 


1888. Exvecrric TELEGRAPH APPARATUS FOR TRANSMITTING ORDERS ON 
oe &c., J. Pitkin.—Dated 7th April, 1879.- (Not proceeded 
with. L 

The communicator or transmitter consists of a dial bearing the usual 
words of command, a disc of insulating material beneath ig a circle 
of metallic contact springs insulated and placed diametrically ite 
one another in the path of the contact pieces on the disc, and connected 
respectively to the two Yr mgr’ of the battery circuit in which the instru- 
ment is p! The disc is rotated by a handle working over the dial, 
and at each | meses of of an opposite pair of contact pieces or of the alter- 
nate spaces over the contact springs, the circuit is completed or broken, 
the completion of the circuit corresponding with the passage of the handle 
from one division of the dial to another. > 

1384. Heatina, Cooxinc, axp Licutine by Gas, 8. Leoni.—Dated 7th 
April, 1879. 6d. 














The oven or chamber is made in the usual manner, but is com; of 
cast or wrought iron frames for three sides with a front to which a door 
is hinged. oven or chamber is lined with baked fire-clay tiles, porous, 
neither glazed nor enamelled, which are coated with a non-conductive 
composition or cement such as is used for covering steam boilers or we. 
Over the composition a layer of slag wool is put so as to cover the whole 
surface. Two duplex gas burners are arranged at an acute angle in 
relation to each other, 

1885. Macuinery ror CurTiInG oFF THE Enps oF CYLINDERS OR P1PEs, 

C. Markham.—Dated 8th April, 1879.—(Not proceeded with.) 2d. 

On a chuck like the face plate of a lathe is fixed a double-flanged 
cylinder, on the circumference of which are mounted several tool boxes 
or slide rests. The cylinder or pipe to be cut is secured on the bed of the 

hine, and the cutters being adjusted in these rests are caused to 





with.) 2d. 

Water , combined with air so as to saturatejit with moisture, thus 
forming a vapour, which can be condensed to a much greater pressure 
than hitherto. 

1366. Drivinc Mecuanism ror SEWING AND OTHER Macuines, B. Hunt. 
—Dated 5th April, 1879.—(A communication.) 6d. 

The apparatus is constructed with opposite side frames and a table, 
which is secured to the side frames by means of bolts and nuts, the 
heads of the bolts being adapted to slotted lugs formed on the underside 
of the table. A transverse brace extends from one side frame to the 
other, and is secured to the table. by means of a bolt, the head of which 
is aleo adapted to a slotted lug. Each table carries two sewing machines, 
openings being made for the passage of the driving belts, and the side 
frames carry two rods, to which treadles are pivotted. 

1367. Vexticatinc Mines, Vessecs, &c., J. Leigh and J. H. Gartside.— 
Dated 5th April, 1879.—(A yap yocoey Not proceeded with.) 2d. 

This consists in the use of a set of pumps for forcing vaporised air into 
the downcast shaft, the density and weight of such va) air be 
such as to drive the air of the pit before it, and nd accelerate the 
descending column of air, and proportionately increase the ventilation. 
1368. Manvuracture or Trx-pLate, &c., H. Bessemer and A. G. Bessemer. 

—Dated 5th April, 1879. 10d. 

Homog Jieable iron is rolled into slabs of the width of the tin- 
plates required, and cut in 1 of from 3ft. to 6ft. by a hydraulic 
shearing machine, the upper jaw of which is fixed, and the lower one 
fitted to the ram of the machine, the two being formed so as to taper the 
ends of the bar cut, When cut the bars are cleansed by pickling and 
passed cold through a pair of plain rolls in order to obtain a smooth 
surface. The bars are then heated and passed once through a pair 
of rolls of much larger diameter than those usually used, and 
driven at a much greater surface » , the journals of the rolls 
being provided with water to keep them cool, The bars are guided 
by plates attached to the housings, above and below which is a 
emall roll driven from the main rolls, and the space between the small 
rolls allows free passage of the bar until its end touches the large rolls, 
when the lower roller is forced upwards, so as to bite the bar between it 
and the upper roll, and so feed it forward to the large rolls. 

1369. Umpretias, Parasoits, anp Sunsuapes, J. Willis.—Dated 5th 
April, 1879. 6d. 

This consists, First, in the manufacture of solid wire steel stretchers 
and ribs with a steel forked end, and with the stretchers or ribs and 
steel forked end hardened and tempered throughout. gered in the 
manufacture of solid wire steel stretchers and ribs with a s' mp ont 

h a a 





travel round it, being made to advance slowly as the cut is deepened by 
star wheels or ratchet levers, meeting fixed stups at each revolution. 


1386. Bicycres, R. FE. Howard.—Dated 8th April, 1879.—( Not proceeded 
with.) 2d. 


This relates to improvements in the bearings of the back wheel of a 
bicycle, whereby wear is easily and exactly compensated, and the bearing 
well provected from dirt. 

1387. Dynamo anp Maoneto-E.ectric Macuines ror Licutina, Piat- 
tno, &c., A. W. Lake.—Dated 8th April, 1879.—(A communication.)— 
(Not proceeded with.) 4d. 

This consists, First, of — forms of the armature space enclosed 
by and between the pole faces of the electr gnets of magneto and 
dynamo-electric machines. Secondly, improved form of armature cores. 
Thirdly, a rotary automatic circuit maker and breaker. Fourthly, com- 
bining a rotary circuit maker and breaker with an outer or external cir- 
cuit or shunt, so arranged as to divert or draw out of the main circuit 
the currents, and by this means neutralising their evil effects. 
i Ticts ror Raitway Trucks, 7. Ward.—Dated 8th April, 1879. 





This consists in the application to railway trucks of bows, provided 
with elbowed arms to allow of their being radiated to and fro upon the 
axis formed by the ends of such arms. 

1890. Dravcnt Apparatus ror CamnNeys, &c., J. B. Papier and T. 
Janeway.—Dated 8th April, 1879.—( Not proceeded with.) 2d. 

An inner chamber is made of terra-cotta, or other suitable material, 
having the form of a truncated hollow cone, with a trumpet-shaped 
mouth ep oe and terminated by a cap inclined upwards at an le 
of 45 deg., with an orifice of the same circumference as the neck af the 
cone, and two or more outer chambers Y-shaped and semi-cylindrical 

el with the length of the inner chamber, and from 
t by a series of struts or without, and by side pieces exten along the 
inner edge of the Y. 
1392. Bricks, H. W. Hart.—Dated 8th April, 1879. 6d. 

This consists in forming the joints or butting edges and faces of each 
tics with broad eerie or B icogg ot be igh at their — and ag we 

ecting pieces or les also ta; , the ves an eB 
. Saatennd yee pe groo jogg' g 


1393. Macutnes ror Serrinc anp Fixina MeTALiic EYELets 1x Paper, 
Crotu, LeaTHer, &c., G. B. Vaughan.— Dated 8ih April, 1879.—(A 
communication.) 6d. 





—— end, and with the stretchers or ribs and steel end 
pered throughout. 


1870. Merauuic Pacxino ror Piston Rops, J. W. Preston.—Dated 5th 
April, 1879.—{A communicatron.)—(Complete.) 6d. 

The packing is made in two twin semi- fitting qe sides of the 
rod and confined between an annular h fixed to the cylinder cover, 
and a disc loosely as the rod and connected with the former by 
bolts. The oneieg are adjusted by bolts, and binding screws are 
employed to secure them in position. 

1871. Maaic Layrerns, H. Lefevre.—Dated 5th April, 1879. 6d. 

The lower and upper faces of an opaque box are provided with orifices 
which allow it to be placed upon two a the globe-holders of which 
are of the same height. In the interior of the box a system of reflectors 
throws the light of the two lamps upon the posterior wall of the appa- 
ratus, where may placed the opaque objects or pictures, which are 
thus greatly illuminated. The anterior wall bears in front of the 
illuminated object a system of converging lenses projecting upon an 
exterior screen the image more or less enlarged of the illuminated 


1373. Manuracture or Brean, &c., J. and D, Beatty.—Dated 7th April, 
1879.—( Not proceeded with.) 2d. 
A full batch of dough is introduced upon a tray into a metal case or 
oven enclosed in a chamber which is heated by a furnace fire open to the 
ber, and diffusing its smoke and heat throughout it and around the 
metal case. The chamber is supplied with an exit flue at or near the 
floor thereof and as far as convenient from the furnace. 
1374. Execrric Direction anp Pressure Wind Vanes, D. S. Vernon.— 
Dated 7th April, 1879.—(Not proceeded with.) 2d. 

This consists of three parts, viz., the vane, an indicator, and a battery. 

13°75. Exursitine or DispLayinc Goons in SHop Winpows, &c., M. 8. 
Cohen.— Tth April,1879.—(Not proceeded with.) 2d. 

The apparatus consists of a bracket, branch, or support capable of 
revolving within a socket, and provided at its upper end with a pin or 

ivot, upon which is a tubular piece or rod also capable of revolving; 

is piece or rod is secured to a flanged or recessed ite within which a 
di caused to revolve, the disc carrying a receiving plate or other 
suitable receptacle on which the article to be exhibited is p 
1376. Rerriceratine or Cooiine, &c., J. H. Johnson.—Dated 7th April, 

1879.—(A communication, )—(Not proceeded with.) 2c. 

The chamber to be cooled and for containing the meat or other material 
to be refrigerated is constructed with double walls lined with non-con- 
ducting material. Into the chamber projects a pipe communicating with 
an air-com! in, by oto A pipe having two branches supplies jets 
of cold water to nterior of the cylinders as the air is com: 

therein. From these cylinders a pipe carries the . air 
a receiver, and on its wa: be the pipe the air is further cooled 
by a jet of salt water supplied through a pipe. 
1377. Crumpina, Gorrerine, &., W. H. Farmer and W. Askham.—Dated 
7th April, 1879.—(Not proceeded with.) 2d, ‘ 

The fabric is ly esneed, soured, va a in the ondinasy manner, 
and then passed throt an a US ng formers which im) the 
required finished toate the hebric. ¥ vent 
1878. Srinnine, 7. Mitchell.—Dated 7th April, 1879. 6d. 

This consists in the supply of roving to the rollers when the 
threads of yarn break by means of an adjustable balanced lever. 


1379. Lames ror Burnixe Vouatite Os, H. B. N. Mason and J. Price, 
—Dated 7t i 6d. 


» 187 


The lamp has figure of a moderator , the base consist- 
ing of. . ting which is a tubular pillar fitted at top with 
to contain a small quantity of oil and supporting er 

an ttom of the reservoir is cen’ si 


On depressing a connecting rod by means of a pedal a bar is caused to 
d d, and carries with it a second bar fitted with a pawl gearing with 
a — nee. - <2 ae pporene the Leng! proned. d ee the 

le  punc esven Deets sees Srenent Sr bya 
iow into a jaw, pierces the book and meron intoa comatirmerh, 
carrying with it the eyelet, the lower end of which when through spreads 
out to form the rivet clasp. 
1894. Repvctne THe Friction or Drivine Suarts, &c., W. H. Berry.— 
Dated 8th April, 1879. 

This consists in the construction and application of rollers between 
the box disc and bearing disc or resisting surface, the weight and 
pressure being borne on the peripheries of the said rollers, 

18906. Harrows, G. W. Murray and J. and A. Macdonald.—Dated 8th 
April, 1879. 6d. 
consists, First, in the construction of barrows with undulating or 
uivalent angled malleable iron steel longitudinal bars, of an | iron or 
section, for fixing the tines to ; Secondly, the construction of the tines 
of harrows with lateral knees or bent heads for fixing them to the longi- 
tudinal bars by screws or cottars. 
1898. ArraRatus For HeatinG, CooLING, AND ATTEMPERATING GRAIN, 
Matt, &c., H. Wilson.— Dated 8th April, 1879. 10d. 

This consists in the construction of and arrangement of floors for the 
reception of grain to be subjected to the process known as Galland’s 
pneumatic system of malting. 

1402. Wueet ror Venicies, A. M. Clark.—Dated 8th April, 1879.—(A 

communication.) 5 

e tire has flanges upon its side edges to overlap the sides of the 
felloes, so as to keep the tire in place. Each felloe is attached to the 
outer ends of one or more of the spokes, and one of the felloes has its 
ends bevelled in opposite directions, making it wedge-shaped, the ends of 
the adjacent felloes being felloed correspondingly. The other joints of 
the rim are radial. The inner ends of the spokes are placed in notches in 
the shoulder of one section of the hub, where they are secured by the 
other section of the hub, which is in the form cf a ring plate. The two 
sections of the hub are secured to each other by bolts. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Very few Staffordshire ironmasters wish to do business this 
side of the next quarterly meetin for very few of them will 
want orders until that time, and the extent to which prices may 
forced up in the interval is wholly uncertain, The sense of 
uncertainty in this regard noticed last week is more visible this. 
In Birmingham to-day, as in Wolverhampton yesterday, makers 
and vendors of crude and finished iron, as well as of fuel and 
other minerals, had virtually closed their books. les were here 
and there reported, but they were meaty fo favourite customers, 
and related mainly to pigs in lots of tonseach. For these 
more money had to be given than would have been accepted last 
week; and buyers were on their part more ready to give this 
week’s prices than they were to buy at the prices then prevailing. 
ere are few finished iron concerns which are not being kept 
on full time. The works start on Monday night and stop on 
Sai y afternoon. The orders are not running upon any one 
sort in particular, but are fairly distributed throughout the dif- 

pe ay a re apa aay ie to be ad - sen 
n specifications ; but they send them, T: would be danger- 
ots, since careful ironmasters have not i contracts to run 
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iron which is being made is not going Ba immediate consump- 
are 


tion; but such are the inquiries w being received from 
oe ee speculators have less apprehension than before 
that their buying will prove in any oy a loss. 

For high sheets, not made by the firms who produce only 
sheets and tin-plates, orders are being executed at a rise of £1 
upon former fixed quotations. The same firms are getiing as much 
as £2 per ton advance upon the lowest figures at which lately they 
took orders for sheets of a less valuable brand. ‘To-day singles— 
24 w.g.—were quoted £9 per ton. Last week the same firms 
quoted £8 10s. I am unable to report that at £9 sales were made, 
yet at £9 only those orders would have been accepted which 
could be got out of hand within the ensuing two or weeks. 

There continues to be ore demand for good boiler plates 
to be used in Manchester and other leading engineering centres, 
and first-class bars of heavy sections are still selling well at the 
advance of 10s. recently declared. Light merchant iron of the 
common and medium qualities are in demand by the merchants, 
who are all giving more money, for few of them have large stocks, 
and they find much difficulty in meeting customers’ requirements 
as to sizes not in universal use. No considerable accessions to 
the orders before in hand have been received in the week for 
either strips or hoops. Nevertheless, inquiries are being insti- 
tuted for quotations as to these sorts, and likewise as to most 
other descriptions of finished iron rolled in both divisions-of 
Staffordshire. The inquiries embrace, some of them, heavy 
quantities of rolled iron seldom sought for in that county. For 
example, there has been an inquiry for 20,000 tons of iron rails. 
The order could not be touched here with any prospect of success 
in competition with Cleveland and South Wales; and there is 
reason to believe that it has already been distributed amongst 
makers in those districts. 

To-day experienced ironmasters who have hitherto been very re- 
luctant to believe that the current revival would prove to be more 
than of transitory duration, were forward to confess that they 
had arrived at the conclusion that trade had begun solidly to 
improve. Of the widening of this conviction there is practical 
indication in the preparations which are being made at many 
establishments, from the Round Oak Works of the Earl of Dudley 
downwards, to increase the output. At Round Oak the splendid 
new forge is being pre to be re-started with the new year, 
if not before. And it is suggestive that the earliest stages of 

paration consist in removing the grass which has grown 
wherever there was soil and not floor plates. This week Messrs. 
Morewood and Co. are extending their sheet mills at Soho, 
Birmingham ; Messrs. Noah Hingley, an 8 are erecting 
new fo and mills at Netherton ; and Messrs. Hill and Smith, 
of Brierley-hill, have acquired another small wor 

Pig iron was remarkably firm yesterday and to-day. The rise 
of 2s. ~ ton in Middlesbrough on Tuesday was not without its 
effect, but if that rise had not occurred pig iron would nevertheless 
have been dearer than a week ago. As it was all qualities, 
whether produced in Staffordshire or any other, districts, were 
increased in price from 2s. 6d. to 5s. per ton. Barrow hematite 
forge icon was not quoted, the agents explaining that the 
re 4 had sold all that it cared for the present to dispose 
of. en sales were necessary in order to keep customers 
together, they were based upon what would have been 
an open market quotation of probably £4 5s. per 
ton. High class Welsh iron was quoted at a rise of 5s. on 
the week,\the £3 15s. of last Wednesday and Thursday having 
advanced to the £4 required yesterday and to-day. At the £4 
only small Jots were offered, and agents were authorised to assure 
their customers that upon this figure there would be an early 
advance. As to Spring Vale pigs, £3 was asked for the common 
quality, and £4 for hydrates. But consumers of excellent all- 
mine Staffordshire pigs reported that they were getting supplies 
at between £3 15s. and £4. 

As the confidence of finished iron makers in the revival is seen 
in preparations for more work, so likewise the confidence of pi 
iron makers is seen in the relighting of additional furnaces mid ie 

re tions for the relighting of others. It is computed that in 
Fite e more than the past two months as many as twelve 
additional furnaces have been put into blast, making the number 
now blowing about thirty-seven, and there are preparations for 
tting in as many more between this date and Christmas. 
essrs. Adderbrooke, are preparing one furnace at Darlaston ; 
the Willenhall Company, two—one for December, and one for 
January; the Tame Iron Company, Bilston, another, making 
two; Messrs. Turley, another, ee hon at Tipton; Messrs. 
Matthews, one, at Corbyn’s Hall; Messrs. Holcreft, one, at 
Brierley Hill; the Willingsworth Iron Company, one, at Wednes- 
bury ; Messrs. Firmstove, one, at Crookhey, and another after 
Christmas; Messrs. Onions, one, at Dudley Port. Later on Messrs, 
Thomas will haveone going at Bloxwich; Messrs. Williamsanother, 
making three, at Parkfield. Mr. Alfred Hickman is getting out 
the foundation for a fourth furnace at Spring Vale; and Messrs, 
Sparrow, of Millfields, are preparing a second furnace that they 
may repair the one blowing. In Shropshire the Lilleshall Com- 
pany is getting another furnace ready with as little delay as 
practicable. 


Messrs. E. P. and W. Baldwin, of Wilden, near Stow and 
of Wolverhampton, have just been aw a gold medal for 
sheet iron and tin-plates at the Exposition Internationale de 1879, 
Sciences Appliquées a l’Industrie, Paris. This was the only 
gold medal awarded to an English house in this department. 

Coal aud coke were much sought after both in Birmingham and 
Wolverhampton. Coke was more easy to buy than coal. Most 
of the collieries are fully ox and the number in operation 
is being steadily increased. e recent advance of ls. per ton 
means in reference to best qualities a rise, in some cases, of 
1s. 6d. per ton, since for all such coal colliery proprietors are now 
demanding full rates. The further 1s. per ton notified last week 
as robable was ed to-day and a ae as certain to be 
declared. Throughout the Cannock Chase district tolerably full 
time is being made, say between eleven and twelve days per 
fortnight. This rate has put the proprietors into a much better 

ition as to profit; for the expenses of working have largely 

ecreased by the greater output. Buyers of Cannock Chase coal 

are looking for a declared rise in price simultaneously with the 
further advance in Dudley iron-making and manufacturing coal. 

All ironstone is much sought after. Large sales of Northamp- 
ton ore are still being made at prices advancing slightly with 
every transaction. Hematite ore is difficult to buy even at prices 
which are a rise of 100 per cent. upon the quotations which would 
have been accepted between two or three months ago. 

The ironworkers have had to serve a second notice of their 
intention to claim a further advance in w: as Mr. Chamber- 
lain, M.P., the arbitrator, has ruled that the former notice was 
informal consequent upon its a prior to the time when his 
last award came into operation. is will delay the expiration 
of their claim until about Dec. 2ist, and it is now believed that 
they will not require the appointment of a deputy arbitrator, but 
wait until Mr. Chamberlain returns from the Continent. : 

The colliers in the Cannock Chase district, against the advice 
of the district agent, have resolved to give notice of an advance 
in wages, but to agreed to postpone the notice for a little 
while. . 

The tin-plate operatives of South Staffordshire and Worcester- 
shire have given notice for a rise in wages of 10 to 15 per cent. _ 

he horse nail operatives of Staffordshire demand a rise in their 
pay of 3d. per 1000. 

The North Staffordshire ironmasters, both raw and manu- 
factured, are busily engaged, and have contracts on their books 
that will occupy them for some time. Australia and America 
are two of the best export customers for finished iron. Prices 


are advancing Ree round. Pp oon nee Coeemieies — 
iving a fortnight’s notice of an advance. unioni eman' 
10 oa cent. rise; the non-unionists have not yet yo oe 





into the new year, unless at new year’s prices, All the finished 


upon the amount they will apply for. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

A FEELING of confidence in the reality of the improvement in 
the iron trade appears to ing more gen in this dis- 
trict, and there is a good deal of inquiry for forward contracts, 
but makers, as a rule, are very chary of committing themselves 
for any extended en ments, and three months forward is 
generally the outside limit to which they are prepared to go. 

In the pig iron market there has not been what could be termed 
any generally large business doing, but local makers have, within 
the last two or three days, booked orders for considerable quan- 
tities of iron, chiefly forge — for delivery over the next 
three months, and for both local and outside brands prices are 
stiffer. Lancashire makers are now, for any further orders, 
ing an advance of about 2s. 6d. per ton upon last week’s rates, 
and the nominal average price for delivery into Manchester may 
be given at about 55s. per ton less 24 per cent., but it is doubtf 
whether any considerable quantity of forge iron, which readily 
commands a higher price than foundry, would be sold at the 
ve 3 

Of outside brands there is less coming into this market. 
Derbyshire and Lincolnshire makers are now, in most cases, so 
fully sold that they have very little iron to offer, and where there 
are any to be bought, a have to pay a considerable 
advance upon late rates, Lincolnshire iron having realised as 
much as 57s. 6d. per ton for No. 3 foundry, and 56s. for No. 4 
forge, less 24 per cent. delivered into the Manchester district. 
For North-country irons there is still only a moderate inquiry. 
and g.m.b.’s have been offered by merchants for delivery equal 
to Manchester at prices ranging from 51s. 4d. to 52s. 4d. per ton 
net cash, but makers generally are stiffer than they were. 

The finished iron trade continues very brisk, with prices still 
moving upwards. For bars and — there is a very 
demand, and makers as a rule are so of orders that they are 
very indifferent about booking further specifications, notwith- 
standing the higher prices now ruling in the market, ordinary 
Lancashire bars delivered into the Manchester district being 
meg oe phe oy — hoops at — to Le 10s. per ton. For 

eets and plates a inquiry is reported. 

The improvement in the Lanenies cotton trade, limited as it 
is at present, is beginning to be felt amongst machinists, and I 
hear of more activity amongst some of the loom-making firms. 

Engineers are also reported generally to be in a better position 
than they were, but amongst founders any material improvement 
seems as yet to be the exception. A few of the works are busy, 
but in the majority of cases they still complain of being very 
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Although there is still no general pressure of orders in the coal 
trade, and there is certainly no scarcity of supplies in the market, 
a good steady business is being done, the most satisfactory feature 
of which is the improvement in the demand for the lower classes 
of round coal for iron-making and general manufacturing purposes. 
For slack there is a better inquiry, owing to the renewed activity 
in the chemical and salt trades, but the increased demand is being 
fully met by the increased production of this class of fuel owing 
to the larger quantity of round coal now being screened. There is 
some of an upward movement in prices at the close of the 
month, but at present they are without change, and at the pit 
mouth are quoted about as under :—Best coal, 9s. to 9s. 6d.; 
seconds, 6s. 6d. to 7s. 6d.; common, 5s. 6d. to 6s.; burgy, 3s. 9d. 
am. Se good slack, 2s. 9d. to 3s. 3d.; and common, 2s. to 2s. 6d. 
per ton. 

For coke there is a considerably better demand, and the pro- 
duction is being increased, but there is not as yet any material 
alteration in prices. 

The miners in Lancashire have sent in an application to the 
masters for an advance in wages similar in amount to the last 
reduction, and they also ask the masters to take seriously into 
eonsideration the advisability of adopting a sliding scale by 
which w: may be ulated in future. A reply is asked for 
on or before the 4th of December next, but, as yet, I do not 
hear of any definite decision on the part of the masters, and at 
present it is doubtful what course they will pursue. 

The iron trade of North cashire and Cumberland is in a 
more satisfactory position this week than for some time past, as 
while on the one hand makers are well sold forward, there is an 
increased demand for metal which has resulted in a material 
advance in prices. No. 1 Bessemer is selling at 75s. per ton, 
and No. 3 forge at 72s. 6d. to 75s. at makers’ works ; while iron 
ore, which is also’ in great request, has reached 20s. to 22s. per 
ton for best qualities. Steel makers are very busily employed. 
Shipbuilders ave not been so brisk for years. Some large 
ng tng orders have been booked ed d for coal and 
coke has gone up in sympathy with iron and steel, and prices 
are a shade firmer. 

The North Lonsdale Iron and Steel Company put their fourth 
furnace in blast on Thursday. Their works are now in full 
operation. 

Preparations are being made to re-light two furnaces at Carn- 
forth and one at Millom. 

On every hand there are indications of a marked improvement 
in the iron mining industry of Furness and Camberland, as new 
workings are being re-opened, and every effort is being made to 
increase the output. 

Messrs. Williamson and Sons are making ev 
sell their plant at the Harrington Shipyard in th 
negotiations for the Workington yard falling through. 

The crowded state of the shipping at Workington is likely to 
give birth to a movement for constructing a new dock. 

The furnacemen in the employ of Messrs. James Bain and Co., 
Harrington, have been prom an advance of w uivalent 
to 15 per cent., and a similar advance is announced at the Lons- 
dale Ironworks, Whitehaven. 

The West Cumberland Iron and Steel Company is overhaul- 
ing its plate mills, with a view of adapting them to the rolling 
of steel plates. 

The Workington Iron Company’s works, which have just 
changed hands, are now the scene of much animation, as gangs 
of men are at work overhauling the furnaces. Two, which are 
of a modern type, will soon be in blast. The other four are on 
the old style, and will have to be rebuilt. 

At the Lowther Ironworks, Cumberland, two of the furnaces 
have been enlarged, and the system of blast has been altered. 
Arrangements are being made to commence operations. Mr. 
Crum is the new manager. 

It is stated that Messrs. Kirk Bros. intend to build a blast 
furnace to melt up the out quantity of scrap and other valuable 
material they have stocked. 

No. 1 furnaee at the Lonsdale Ironworks is being overhauled 
previous to being put in blast. When this furnace is lighted the 
whole of the smelting plant here will be in operation. 

On Monday the second furnace at Harrington was put in blast. 
a pe several repairs. No. 1 furnace is being pushed 

orward. 





preparation to 
e event of their 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘THE weather having set in raw and cold, house coal is a good 
deal brisker. Considering the period of the year, and the increase 
in the heavy industries, it is remarkable that business is not more 
active than it is. Most of the coal in the Barnsley district is dis- 
posed of by contracts fixed some time ago, so that prices still 
remain very low and unremunerative. Best qualities of steam coal 
for railway companies and large consumers can still be had at 
5s. 6d. and 5s. 8d. per ton, at which price a profit is barely 
possible. A large tonnage is being sent over the Great Northern 
and Midland lines to the metropolis. There is still a good 


demand for coke, and at most collieries a considerable weight is 
being despatched to North Lincolnshire and other places for 
smelting purposes. Several new ovens are in course of erection, 
so that the output from this district will shortly be largely in- 

I hear that arrangements are being made for re-opening the 
Fitzwilliam Hemsworth Main Collieries, new cages for drawing 
coal as well as water at the same time having been fitted. 

In the heavy departments affairs remain unchanged from last 
week. Nearly all the large works are now fully employed, and 
several of them have orders on their books which will take them 
well into next year. The armour-plate and rail trades are parti- 
cularly brisk, and the demand for sheets and boiler plates exceeds 
anything that has been known for years. In the latter cases 
advances have easily been secured. Be 

Several very Russian orders have recently been received 
for saws. The German trade is now ina very languid state. In 
some of the leading markets there is a light call, and many of 
the workmen have a difficulty in earning a bare livelihood. 

The improvement in the cutlery trades is far from general. 
All the American houses are busy, and there is a demand 
for table cutlery for the home and other markets, but a sudden 
and unexpected falling off has taken place in the call for Indian 
and Australian markets. 

The American manufacturers do not seem to relish the import- 
ing of English steel ‘‘ blooms,” used chiefly for railway purposes, 
and they have appealed to the Treasury to subject them to the 
same duties as manufacturers of steel. This request, fortunately, 
has not been granted, it having been decided that the 45 per cent. 
ad valorem duty already levied is an adequate assessment. If the 
American manufacturers had obtained their wishes, the exports 
of these blooms to America must have been greatly checked. As 
it is, the trade will go on, and it is to be hoped that the cost of 
the blooms will not be so largely increased as to e equiva- 
lent to an increased duty, and thus enable the Americans to 
obtain by home folly what they have failed to get by special 
enactment. 

I hear of several strikes being in a fair way of settlement, and 
at Wombwell Main an agreement has already been arrived at. 
Bizley Vale dispute, the most serious in the district, remains as 
before. Hands are being obtained from Lancashire, and the 
old workmen are getting employment as best they can in other 
quarters. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tone of the iron trade in the North of England continues 
firm, and orders are more plentiful than in the most ordinaril 
favourable season of the ng The poet for the winter 
yom ane: pg od considerably, and confidence is being generally 
restored. The companies and firms who have weathe the 
rude shocks to which for the past year or two they have been 
incessantly nwo rg certainly deserve the confidence of the 
commercial world, because the ordeal through which they have 
passed has been one of the severest that ever visited an industrial 
centre. 

Pig iron makers are now able to book orders for delivery within 
amonth. Most of them are getting clear from the incubus of 
com tively unremunerative orders with which they have been 
saddled since the improvement set in. On Tuesday the market 
was firm, and as buyers were anxious to purchase, and merchants’ 
stocks are nearly exha , makers met with many inquiries. 
No. 3 was freely sold at 43s. immediate delivery, and orders were 
booked for delivery of this brand over the first three months of 
next year at 46s. per ton. That figure, allowing for the advanced 
rate of wages paid in all labour departments affecting pig iron, 
will leave iron makers a reasonable profit. It is stated that more 
furnaces will shortly be blown in. The fear is that the produc- 
tion may be too greatly increased. Stocks are yet far too large, 
and might well be reduced considerably before the output is 
en There is a great scarcity of forge iron owing to | 
causes, and —— y the price of that quality is in excess of 
that of No. 3. Messrs. Connal and Co. report that their stock 
of Cleveland iron now stands at 92,750 tons, and that they are 
receiving about 500 tons daily. 

Shipments of pig iron have been ay in excess during the 
past week of those of the previous weeks of this month. There 
will be a considerable falling off shown on the month as compared 
with October, but for the time of year they rank well. The 
returns of the Cleveland Ironmasters’ Association are looked for- 
ward to with considerable interest. 

 enginemen and mechanics employed at and in connection 
with the Cleveland mines have asked for an advance of 15 per 
cent. Advances equivalent to 10 per cent. on miners’ wages 
whose earnings are calculated by tonnage rates and 8 per cent. to 
datal men employed at the mines have just been given. The 
mineowners, after considering the enginemen’s request, have 
determined to allow an advance of 8 per cent., the same sliding- 
scale as in the case of the miners being adopted. 

The manufactured iron trade presents even a brighter appear- 
ance. All round orders are plentiful, and the re-starting of 
several works is now seriously discussed. There is now a very 
good prospect that by early spring several works will be in 
active operation. The Bishop Auckland works are about to be 
re-started, and in the Middlesbrough district a semblance of the 
former briskness is again ay 

In the engineering trades there are not any new develo) 
ments. Shipbuilding is extremely brisk. The yards on Teesside 
are assuming an appearance of almost unwonted activity. 

The coal trade reflects the improvement that has come upon 
the pig iron and manufactured iron trades, and prices are im- 
proved. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been stronger during the greater part of 
the week, with a fair amount of speculative business taking 
place. There has again been a disposition to buy in the expec- 
tation of a rise in prices, which might take place in the event of 
a collision between the iron and coalmasters and the miners. 
But, in addition to this circumstance, there is now greater confi- 
dence in the permanence of the improvement that has taken 
place, and this feeling naturally leads to more extended opera- 
tions. It appears that, from the continued large deliveries of pig 
iron into store, the stocks at many of the works have become 
greatly reduced, and the manufacture is, therefore, carried on 
with all possible vigour, there ay | ninety-nine furnaces in blast 
as compared with eighty-eight at the same date last year. The 
very large addition of 94,017 tons was made, in the course of last 
week, to the stock in the hands of Messrs. Connal and Co., which 
now amounts to 383,012 tons. 

Business was done in the warrant market on Friday at from 
55s. 10d. to 56s. 44d. cash. There was a strong market on 
i business at from 56s, 3d. to 56s. 44d. one 
month, and 57s. 14d. to 57s. = cash, A very large business 
was done on Tuesday, when the market was strong, with a 
decided upward tendency. Transactions were eff at from 
58s. 3d. to 5%. 6d. a reaction to 58s. 6d. taking place 
towards the close. On Wednesday the market was ii in 
the forenoon, but steady in the afternoon, with business at from 
58s. 6d. to 59s. cash. A fair business was done to-day, Thursday, 
at about yesterday’s rate. 

Makers’ prices have been advanced 2s. to 2s. 6d. ton in 
the cases both of No. 1 and No. 3, the following the 

notations :—G.m.b., f.o.b. at G@ ton, No. 1, 60s.; 








lasgow, 
0, 8, 578.3 Gartsherrie, No. 1, 62s, 6d.; No. 3, 588.3 Coltness, 


No. 1, 65s.; No. 8, 58s. 6d.; Summerlee, No. 
578.3 Langloan, 0. 1, 628. 6d.; No. 3, 57s.; 
62s. 6d.; No. 3, 57s.; Monkland, No. 1, 60s.; No. 8, 578.3 Clyde 
No. 1, 60s; No. 3, 578.; Govan, at Broomielaw, No, ’ 
No. a Sie; Calder, at Port Dundas, No. 1, 62s. 6d.; No, 3° 
57s.; Gle ock, at Ardrossan, 


No. 1, 62s, 6d.; No. 3, 57s,: 
linton, 0. 1, 60s.; No. 3, 56s.; Dalmellington, Not, 60s,; 
o. 3, : 4 

specially selected, 62s. 6d.; No. 3, 57s. 6d.; Shotts, at Lei 

No. 1, 62s. 6d.; No. 3, 57s. 6d. y : ~ 


56s. ; Carron, at Grangemouth, No. 1, 60s.; ditto, 
The manufactured iron trade continues brisk, and this greatly 


1, 62s, 6d. 
3 No. 
Carnbroe, Ne. 2 


helps the pig trade as well as other branches. Prices of bars 
are advanced 10s. per ton, but those of plates, &c., are nominally 
without alteration. 


In Lanarkshire the dispute between the mine-owners and the 
colliers as to the reductions of wages has not yet been settled, 
The men’s society has taken several works out on strike, in the 
hope of compelling the owners of these collieries to 
concede their demands, but the former are being supported by the 
rest of the coalmasters, who at a meeting held towards the close 
of last week resolved that the second reduction of 6d. per day, 
which took effect on the preceding Monday, should now 
permanent, and that unless the men balloted out return to work 
y the 29th instant a further reduction will be made in the rate 
of wages. The ironmasters of Lanarkshire and Ayrshire have 
aod at at a joint meeting, to reduce the miners’ wages 6d, 
per day. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE liquidators have n to re-start Booker’s Works, and in 
a little time it is ex that the whole, incl Pentyrch 
and Melingriffith, will be lit up. It is expected another 
furnace will be in blast shortly at Treforest Iron and Steel 
orks. I hear that pe a largely of hematite 
pig at these works vom and the demands of other works 
are such as to keep them in full employment. A narrow escape 











occ there last week, an explosion occuring, molten 
iron ing in ct with water; happily no one was 
injured. A part of Blaina works has also been started in 


the form of a tin-plate works in the old Blaina forge, by Mr, 
P. S. Phillips. The furnaces have been taken by Spence and Co., 
of Liverpool, and as soon as‘ the repairs of the blast engine are 
complete they will be s Lb 

I am surprised that several compact works remain untouched 
in this season of re-startings. There is Gadlys, Aberdare, offered 
for £50,000 I believe, or a tenth of what it is worth. Plymouth, 
and Penydarren, as well as Hirwain, are also still the same 
state as they have been for several years oem but I think that 
there will be something done at Plymouth in a short time. The 
bar trade might be started there with every prospect of success, 

The Cyfarthfa Works continue to increase their make, and 
from rails a portion of the works will in a few days be put to 
bar making. The improvement in the iron trade has told 
favourably on the make of coke, and I note in many of the 
Welsh district a revival of that industry. Near New legar a 
block of a dozen ovens has lit up, and the whole are now 
worked arly, a quantity of the coke going to Dow In 
the Rhondda Valley the inake of coke is as industriously carried 
on as the working of coal, and the arrangements at collieries are 
rapidly taking the same form as one another. There is first the 
grinding of the small, then the action of water brought on it to 
clear away shale, and after the drying, careful coking. The 
result is a superior coke in most cases, 

The tin-plate workers are to have an advance of 74 per cent., 
and in some cases the payment on the higher rate begin in 
a month from Saturday last. 

I note that new capitalists are coming into the Welsh district, 
and are working = old coal Pe omen! Stone and Co, have 
begun working a colliery near Blaina, and John Lancaster and 
Co, have taken the Cinder Pit, and are laying down a line of 
railway to the place. The Forchneol, Dare Valley, is oon 
out well since the change of owners, and a large hase o 
wees has been made at Manchester to aid in fully developing 

e colliery. 

Most of the coal districts are in full activity. From the Dare 
vee See tons went off last month. Last week the total 
from Wales sent oyer sea was about 130,000 tons, of which Cardiff 
sent 90,125 tons and Newport 24,000. 

IT havea — impression, and it is founded u a thorough 
knowledge of the state of the coal trade in Wales, that an 
advance in the price of coal will take place directly. There is 
more difficulty this week than last in getting a three months’ 
contract at present prices, and this fact is the staple subject of 
discussion at the docks of Cardiff. The advance, when it does 
begin, will be but small, but that will be all the better, as there 
cannot be the rapid downfall after a slow improvement. 

A new company, calling itself the Atlantic Fuel Company, 
has begun business at the North Dock, Swansea. 

The fuel trade is not so brisk, but makers are satisfied that an 
advance is impending, and stocks have been accumulating, small 
coal being now at its minimum. Coke keeps steadily advancing, 
and makers have secured themselves for the next two or 
months at improved prices. 

Trade at Swansea is good. Coal is 8s., single screened, at the 

rt, but freights continue very high, ng from 7s. 6d. to 
Bs. 3d. for French ports. A deal of satisfaction is felt that 
rules have been at Swansea for towage. This has been 
a fruitful cause of disputes and injury to trade for some time. 
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THE BILBAO IRON DISTRICT. 
No, IV. 


The harbour works consist of a pier for the shipment 
of ore with a canal dredged in front of it 3280ft. in 
length and 320ft. in width. This has not all been sunk 
to its full depth, but will before long have 18ft. below 
low-water throughout its entire length. The pier is 
go2ft. in length, commences witha curve of 197ft. radius, 
and admits of four steamers of about 1000 tons each being 
loaded at one time. The rail level is 294ft. above ordinary 
high-water mark, and is ay high and a convenient 
level for steamers, but as so high a fall is dangerous to 
small sailing vessels another special stage has been pro- 
vided forthem. The pier is of wood, and was erected on 
contract by Mr. Peter Shade. The piles are of Memel 
timber 13in. square, driven to a depth of at least 33ft. 
below low-water, and until they were capable of sustain- 
ing a minimum weight of 15 tons calculated by the 

2 

formula «= (B x Pye where « = minimum resistance of 
25 tons; B= weight of monkey ; P= weight of pile; 
h=fall of monkey ; e= distance driven by the last blow. 
The driving was effected with hand power machines 
having monkeys weighing 20 cwt. The superstructure is 

rincipally of French pine obtained from the Landes, and 
injected with sulphate of copper. As wooden structures 
deteriorate rapidly in the Nervion from sea worms, the 
base of the pier is now being filled with concrete, for 
effecting which a very complete plant has been laid down. 
The pier itself cannot be better arranged, and gives every 
facility for shipping a large ay age of stuff; perhaps out 
of England, it is second only to the Huelva pier of the 
Rio Tinto Company in the south of Spain, but the wagons 
give more trouble in discharging than they should—their 
construction is certainly defective in more respects than 
one. The Bilbao Company have one great advantage 
over the Diputacion Railway, and the other shipping com- 
panies which we have yet to notice, in being close to the 
entrance of the river. All the other shipping places are 








CAST IRON CHAIN ACTING AS VARIAGLE COUNTERPOISE IN RAISING SHOOTS 


from three to five miles upwards, and as steamers can only 
move at near high water this often saves a tide, besides 
loaded vessels at this stage are ready to seize the first fine 
weather to go out,which is another pullin variable weather. 
Each ship’s berth is provided with two shoots, actuated 
by winches, fixed upon the upper platform. The shoots 
are arranged to receive the contents of two wagons, 
weighing about ten tons, at the same time. Owing to 
the ground swell along the face of the pier when the sea 
outside is rough an alteration has been made in the 
mode of raising and lowering the shoots, which is now 
done by a balance weight suspended at the back of the 
pier in such a manner that the weight can be drop 
and the shoot hoisted almost instantaneously. The time 
required to hoist the shoot from ordinary loading posi- 
tion as altered is forty-five seconds ; rather more than 
two minutes is required to lower it to the same position. 
Two men are needed to lower the shoot, and one only to 
raise it. The present arrangement consists in fixing the 
shoot at the upper end, and connecting the extreme 
point by means of two Zin. chains passing over pulleys 
fixed above to a balance weight of two large cast iron 
chains and weight, as shown below. The ever-varying 
position of these chains compensates for the increase 
and decrease of weight of the shoot, caused by the varia- 
tion of the angle of elevation. The accompanying 
engravings show the arrangement. 

he ore is crepe. from hopper wagons into a large 
wooden hopper, lined with iron bars $in. thick, to the 
mouth of which the iron shoot is attached to conduct 
the ore to the ship. The largest amount of ore shipped 
on any one day has been 3300 tons. The greatest 
despatch yet given to any one vessel was 150 tons in 
thirty minutes. An ample supply of buoys and bollards 
has been fixed for mooring vessels ; the buoys are secured 
to piles 9ft. long, screwed in from 10ft. to 16ft. below the 
permanent bottom of the canal. A service of fresh 
water has been provided along the pier for protection 
against fire. The water is obtained from springs in the 
— and pumped into a reservoir 33ft. above the pier 
evel. 

A canal has been dredged in front of the pier. 
Approximately the quantity to be dredged was 785,000 
cubic yards, and this has now nearly been effected. The 
work has been done by one of Messrs. Tilken and Co.’s 
steam central ladder dredgers, capable of lifting 800 
tons per day. The monthly wages cost of this dredger is 
only £52 12s, 

Several classes of barges have been tried; the one 
er adopted has been a hopper barge of French 
pine, to hold 50 tons, 40ft. long, by 174ft. wide. The 
——— of this form is that the water brought up 
by the a flows over the sides of the barge when it 
is neatly full, leaving the sand almost dry. It will like- 
wise float, although the internal 9 oy may be 
with water. These barges were built at Bayonne, 
and shipped in pieces to Bilbao. They cost at Bayonne 
£117 and in delivery, duty, and erection, £85 each. 





The material —sand and mud—is conveyed in 
the barges to the discharge stage near the centre of the 
station, and raised 21ft. above high-water by a hoist 
driven by one of Robey and Co.’s 12-horse portable 
engines. The shafting drives two sets of gearing, work- 
ing each two grooved winding drums with chains coiling 
in contrary directions, so that whilst one jib is lifting the 
other is lowering. The skips hold oohft, of material 
weighing 1700 ]b., and discharge their contents into tip 
wagons, working on a platform gr eam | below. 

Tee day of ten hours 600 laden skips are hoisted. The 
spoil is tipped into the original river channel, and the 
base of the bank is protected by a toe of rubble run 
ahead of the tip. The face of the toe will be eventually 


eet with squared blocks. The actual cost of dredging 

uring seven months is as follows :-— ‘ 
Dredging and filling barges 2°10 
Barging Orage Se. 1°61 
oR od MaRS sake heh 3°41 
Haulage and tipping into banks ... ... 2°89 
Formation of toe bank of rough stone 2°13 
poe Sar aes 1°02 
Total quantity _—_ ale 70,954 yds 
Cost excluding toe banks ae 0°00 


The mines of the company are :—In the district of 


Galdames :— 

Acres, 
1. La Escarpada ’... 111 
2. La Cenfa ... ... 45 
3. El Berango 67 
4. Dudosa .... 111 
5. Tardia aasdtgaek cTewe Te woads | baaatls eat ab be 91 

In the district of San Pedro de Abanto :— 
6. Moruecos ... Sra. ‘oud. caas caked ls 148 
7. Cerillo 10 
8 Vulcan 5 74 
9. Convenio ... ... 62 
10. La Vinerillas ... 91 
Total area... . 810 


Of those at Galdames only the Berango mine has been 
opened, and is now being worked. Here the lode 
apparently extends from north-west to south-east, and it 
can be traced for a distance of 1640 yards. The iron- 
stone crops out of the side of the mountain in vertical 
cliffs, one of which has an escarpment of 55 yards. At 
about the centre of the present workings the lode of ore 
has been traced to a width of 306 yards at the railway 
level. There is enough ore above this to employ the 





























TRANSVERSE SECTION OF PIER 

resources of the company for many years. Generally 
there is but little covering, and a large portion of this 
having been removed the ore is being worked in steps. 
The ironstone, a hard brown hematite, is blasted with 
dynamite and common powder in large masses, which are 
then broken up with wedge and hammer. The cheapest 
and most convenient pm A reducing the larger blocks 
is to insert a third or half of a dynamite cartridge intoa 
hole of from lin. to 2in. in depth, on the upper face of 
the block to be broken. A block weighing one or two 
tons will thus be shaken so that a few blows with the 
hammer will break it up. This is a simple method of 
dealing with these masses which we have not seen 
employed elsewhere, and we may mention another plan 
practised here, which, though not novel, is rarely resorted 
to, viz.: in the deep holes which are sometimes bored 
20ft. to 30ft. for taking down large masses, a small 
charge of dynamite is frequently employed to enlarge 
the chamber so as to take a heavy charge of powder, 
from which, in stoping down the cliffs a better result is 
obtained than in working with dynamite alone. A self- 
acting incline has been constructed up to the first shelf 
or level with a gradient of 1 in 6 and a length of 
120 yards. Four wagons are sent up and down this 
incline at a time with about 20 tons of ore. 

The surface earth is removed by bridges and shoots, 
~~ tipped into the valley at the opposite side of the 
railway. 

The. rolling stock consists of six large locomotive 
tank engines, made by Messrs. Kitson and Co., of Leeds ; 





three small locomotive tank engines, made by Manning 
and Wardle ; and five hundred five-ton hopper wagons 
“a by the Darlington Wagon Company. é 

e large locomotive engines have ten wheels, six- 
coupled, with a four-wheeled bogie in front. The leadin 
pair of driving wheels are without flanges. The abe om 
dimensions of these engines are :— 


Diameter of cylinders ... .. 14in. 

Length of stroke ... ... .. 20in, 

Heating surface fire-box .. 70 square feet 
Grate area... ww. «=e 115 square feet 
External diameter boiler . ft. 8in. 

Length of boiler ... ... ... ... 10ft. 

Number of tubes ... ... ... ... 138 

Heating surface of tubes ... ... 652 square feet 
Diameter of bogie wheels ... 2ft. 

Wheel base of bogie ... ... ... 4ft. Sin. 

Diameter of driving wheels... ... 3ft. Gin. 

Wheel base of engine ... ase: 

Capacity of tank ... ... 550 gallons 
Capacity of bunker ... 80 cubic feet 
Weight of engine ... .. 26 tons 18 cwt. 2 qr. 
Water in boiler .. 2 tons 15 ewt. 
Water in tanks ... 2 tons 9 cwt. 
Weight of fuel eames | FS 

Gross weight ... ... ... .. 32 tons 12 ewt. 2 qr. 


These locomotives are capable of taking up the incline 
trains composed of forty empty mineral wagons, repre- 
senting a gross load of 110 tons; but for the better 
regulation of the service they are only required to take 
up trains of thirty wagons. The gross weight of the 
descending trains, excluding the weight of the engine 
is—load of ore 150 tons, thirty wagons 82 tons, total 
232 tons. We may add that, notwithstanding the large 
traffic and heavy grades on this line, it has been worked 
for the last three years with only one trifling accident. 








THE SYDNEY EXHIBITION. 
No. ITI. 

THE Exhibition has created fully as much interest and 
excitement as its most ardent advocates could by possi- 
bility have anticipated. In some cases the success has 
already surpassed expectation. On the opening day the 
Exhibition was very incomplete, the British section being 
the only large one that was in order; but work was 

ushed on energetically, and on the first shilling day— 

aturday—about 30,000 persons paid at the doors. 
Mondays and Thursdays are half-crown days, and, in 
spite of attractive music, are already admitted to be 
failures. It is extraordinary, after the experience 
gained at former International Exhibitions, and especially 
at the crowning instance of the Paris Exhibition of last 
year, that the directors should have been ill-advised 
enough to depart from the beautiful simplicity of “one 
shilling admission.” However, they are quite practically- 
minded enough to alter the regulation, as soon as they 
see clearly that it will not pay. 

The names of most of the British exhibitors connected 
with the mechanical arts have been given already in the 
columns of THE ENGINEER, and we need only add that 
the section makes a large and handsome display, and that 
the fagade is with excellent taste decorated with the 
names of the cities and towns of Aberdeen, Belfast, 
Birmingham, Cork, Dublin, Dundee, Glasgow, Hull, 
Leeds, Limerick, Liverpool, London, Manchester, New- 
castle, Nottingham, and Sheffield; with an ornamenta- 
tion of the rose, thistle, and shamrock. Entering the 
building by the western tower, the British section 
occupies the whole of one side of the transept to the 
nave, where in the centre of the building, under the 
dome, stands the statue of her Majesty, in bronze, by Mr. 
Marshall Wood. The unveiling of this statue formed a 
portion of the ceremony, and was naturally hailed by the 
performance of the “ National Anthem.” 

The manner in which all the arrangements were made 
for the opening ceremony deserves a few words. The 
estrade was large, and brilliant with Wilton carpet and a 
beautiful collection of plants, with a bust of Sir Hercules 
Robinson, to whom the Exhibition is greatly indebted. 
Over the heads of the company were the arms of Great 
Britain and of the colony, and a profusion of gay 
bunting. Above was the grand organ, and the galleries 
on each hand were filled by the chorus, the ladies being 
in front, with bright uniform dresses of white with blue 
sashes. The commissioners have acted, we think, wisely 
in making music a prominent item in their arrangements ; 
at | pane there is a popular concert on the shilling days, 
and select music on the fashionable, but thinly attended, 
Mondays and Thursdays. 

The officials and the representatives of the neighbouring 
colonies of Australia filled not only the estrade but the 
greater portion of two platforms, on the right and left of 
the grand estrade; but the most remarkable features of 
the assemblage, and that best indicating the success of 
the Exhibition, were the representatives of foreign coun- 
tries and other colonies, for whom places were reserved 
in front of one of these platforms. These representa- 
tives included, amongst others, Capitaine Mathieu, 
commissioner-general for France ; Dr. Rouleaux, commis- 
sioner for the German Empire; Consul Schonberger, 
Austrian commissioner ; Dr. Cox, United States commis- 
sioner; M. Van Schelle, Belgian commissioner; Mr. 
Haruo Sakata, Japanese commissioner; Mynheer J 
de Groal Pzn, Dutch commissioner; Signor Oscar Mayer, 
Italian commissioner ; and many other members of the 
same commission. There were also representatives from 
Ceylon, Fiji, New Zealand, Tasmania, the Straits Settle- 
ment, Switzerland, New Caledonia, Portugal, Hawaii, 
Brazil, Sweden and Norway, Peru and Russia, generally 
consuls or vice-consuls. Sydney may certainly plume 
herself on the fact that the first colonial invitation to 
the nations of the earth has been freely accepted. The 
presence of the Rhin, the Bismarck, and the Austrian 
troopship epan, youve in the beautiful harbour, and 
the civilities and entertainment interchanged amongst the 
officers and the authorities, are also noticeable features. 
The Exhibition building, from its proximity to the 
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charming botanic gardens, has received, officially we 
believe, the appellation of the Garden Palace. 

A few oueke from a commercial point of view, which 
appeared in the Sydxey Morning Herald of October Ist, 
may be worth quoting. After speaking in the highest 
terms of the exertions and success of the London Com- 
mission, and the various Australian contributions, the 
writer says :—“ Turning to the American and European 
courts, we see what foreigners are anxious to sell to us, 
aud what in their opinion they can sell to advantage. 
They have naturally brought out what they think most 
likely to tempt us, and if in some matters they have 
under or over-estimated the market, still the exceptions 
are trifling. Many of these nations come directly in com- 
petition with each other . . . and we are set upon exa- 
ming and comparing with opportunities such as have not 
previously been presented... . . But those who are 
already engaged in trade here consider themselves 
quite equal and more than equal to all the wants 
of the country, and see nothing but loss if other 
traders tried to push in where there is no room 
for them. In other words, competition, which is 
severe, is intensified. The consumer may perhaps gain, 
but the distributor complains. This, however, is an evil 
which will very soon adjust itself. People will not con- 
tinue to press into a trade where there are no profits ; 
while if they succeed in finding a business, that is proof 
that they were wanted. An Exhibition cannot = 
nently increase the trade of a country. Our buying 
powers depend on the success of our own industry, and 
that of course is the thing that we have to attend to most. 
That we should spend wisely and well is a secondary 
matter, and yet not unimportant.” This is rather of the 
nature of a wet blanket, and one might ask, “ Why then 
have had an exhibition?” The writer goes on, however, to 
say that the Exhibition is extremely interesting to those 
who, bornin Australiaand never left it, havenot the oppor- 
tunity of seeing the great shows which have taken Eleaa 
in Europe and America, and that it will be highly useful 
to the workmen of the continent by showing them the 
best specimens of European styles of manufacture. 

Amongst the British exhibits, that of Messrs. Peter 
Wright and Sons—of Dudley’s anvils, vices, and other 
smith’s tools and accessories—have attracted special 
attention, which is not surprising, for these well-designed 
and well-made tools could not fail to attract the eyes of 

ractical colonists and pioneers. The steel pens_ of 
Messrs. Leonardt and Co., of Birmingham, are also much 
noticed, not only on account of themselves, but also for 
the commercial tact which has put them up with special 
designs to please the taste of Germany, Egypt, and other 
countries. Messrs. John Rabone and Sons, of Birming- 
ham, have also wisely hit the taste of the colony with 
their collection of tapes, rules, levels, and other measuring 
and surveying necessaries. The “metal tapes,” and the 
tapes with a metal wire woven into them, at once rivetted 
the attention of workmen. These articles, well known at 
home, seem to be new to the colonists. The style, or, in 
some cases, we may say, the splendour, of the show- 
cases in the British court, at once attracted much notice. 
The case of Messrs. Greenlees Brothers, of Argyle- 
shire and London, is a very beautiful piece of cabinet 
work ; and those of Messrs. Clark and Co. and the Clark 
Thread Company, of Paisley and Newark ; of Messrs. J. 
P. Coats, also of Paisley ; of Messrs. Tress and Co., of 
London, and some others, are models of their way. 

The United States Court adjoins that of Great 
Britain, but it is far from complete, which must 
be said of many other courts. Our cousins, how- 
ever, make an admirable show of hardware, tools 
implements, ironmongery, metal furniture, and 
electro-plate, much admired, especially the former, 
for their lightness, strength, and neatness. The Vermont 
Sheep-breeders’ Association have thought it worth while 
to send several cases of fine wools to the country of wool. 
The Waltham Watch Company promise a fine show of 
their productions. 

In the French court the show of Gien faience, and 
that of Creil and Montereau ware, are at present the 
most conspicuous, and divide much attention with the 
admirable collection of earthenware, stoneware, and 
china from England, which is large and excellent. 
An English firm whose names have escaped us show 
a er collection of ware made from the clays of Aus- 
tralia. 

Germany has but a small portion of her contributions 
yet visible, and Austria is in the same condition. 
Holland has a small court quite complete. Italy shows 
a good deal of statuary, and many specimens of her 
Florentine and other mosaic and inlaid work. Switzer- 
land has a pretty show of watches, carved work, lace, 
and embroidery, all inorder. Belgium is not so complete, 
but her court is a large one, and much of it is arranged. 
Belgium is one of the few exhibitors of machinery. 
The Cockerill Company, of Seraing, show an admirable 
collection of iron castings. In the French court we 
should have said, there is a fine collection of bronze 
castings, and plate of various kinds. 

Japan presents a most attractive corner court, an 
epitome of the superb show made in Paris last year. 
Fiji, the Straits Settlements, and Ceylon, are ranged 
side by side, and present good specimens of their peculiar 
productions. Amongst other exhibits, Ceylon shows a 
curious collection of primitiveagricultural tools, we cannot 
say implements. New Zealand makes a good show of 
her minerals, of her woods manufactured into mosaic and 
glued on canvas for flooring, and manufactures in jade and 
other native material. Tasmania has a small but capital 
show, of which the words tin, timber, and furs will 
represent the most important items. 

The Australian colonies have been wisely careful to 
select the bes’ of all their products to show their visitors, 
and a tempting show it is. The courts, with the excep- 
tion of Queensland, we think, are not finished ; but much 
is to be seen. About the corn, timber, wool, metals, 
minerals, wines, and other chief products of Australia it 
is not necessary to speak ; but the sugar trade is com- 


paratively new and important; the trophy of the 
Colonial Sugar Refining Company calls special atten- 
tion to it. This company in the sugar-making season 
employs 1000 hands, all Europeans. It possesses 100 
steam engines and seventv-five boilers, with an aggre- 
gate of 1000 to 1200-horse power. The works recently 
built at Pyrmont, at the cost of £125,000, can turn 
out 600 tons of sugar a week. It has also three large 
mills on the Clarence River, and another in the course of 
erection on the Tweed River. The Clarence mills pro- 
duce from 5000 to 6000 tons of sugar annually from home- 
grown canes. The company’s distillery can produce 4000 
to 5000 gallons of white spirit and rum per week. The 
trophy contains samples not only of the finished products 
but the sugar in crystals, of which there are many varie- 
ties—white and yellow—and of the liquors, illustrating 
the various stages of the process ; molasses, golden syrup, 
&c., all admirably set up. 

The International show of sheep and swine brought a 
considerable number of farmers and wool merchants from 
all the colonies. England and France are, as far as we yet 
know, the only Old World countries that send sheep 
and England and America the only contributors of 
swine. 








THE NEW ELSWICK HORSE ARTILLERY GUN. 


Tue greatly increased power of infantry fire, as well as the 
employment of earthworks on an enormously extended scale, 
call for more powerful field guns. We have before pointed 
out that the superior quality of metal which we now possess, 
both for the manufacture of guns and carriages, furnishes us 
with the required means to attain this end, for we can increase 
the weight of the projectile and charge in proportion to the 
carriage. The employment of slow burning powder, and 
air spacing, still further facilitates such a task, for it clearly 
becomes possible to throw more work on gun and carriage, 
and to cause this work to take the form of a push rather than 
a biow, so that we have simply to deal with a gun having a 
very violent recoil. This can easily be controlled by means 
of a brake, and we all know that a gun and carriage recoiling 
violently and brought up abruptly by a strong brake does not 
suffer in at all the same way as a gun acted on by quick 
burning powder which expends its force rather on paid ny 
ticles of the gun and carriage than on moving them bodily 
The necessity for slow burning powder and air spacing has 
not been felt in the case of field guns much hitherto, because 
these guns have not been taxed like the heavy ones; in the 
present condition of affairs, however, it is evident that every 
available power should be turned to account. 

The common form the problem we are-considering takes is 
the production of a gun of about the weight of that existing 
in the service, but of much greater power. The 13-pounder 
experimental gun now issued to two of our batteries is an 
example of an improved gun of this kind, its weight being the 
same as that of the 9-pounder, namely, 8 cwt., while its 
length—6ft. 9°6in., as compared with 5ft. 8-5in.—indicates 
the employment of the gradual action of the powder. We 
have also recently called attention to a notable example of the 
successful working out of this problem in another shape, 
namely, the production of a specially light gun of great 
power, in the case of the Elswick divided mountain gun. Our 
— object is to notice another most striking example of a 
ight gun of great power just constructed at Elswick, and 
recently tried there, namely, a 44 cwt. muzzle-loading horse 
artillery gun. 

This gun was designed in accordance with a suggestion 
made by Colonel Boyle, R.H.A., and the object aimed at 
in the design was to secure with an equipment from 20 to 25 
per cent. lighter in weight than the present horse artillery 
equipment, a gun that should be at least as effective as the 
present horse artillery 9-pounder gun. 

The following are the principal weights :— 


Weight of gun .. 4°5 cwt 
» carriage yee eee TO = 
i 2 =o. wh) eeeibat tbe pe oc. co oe OW @ 

Complete without personal equipment .. .. .. .. 260 ,, 

Weight of projectile 26 we pel wiles © 9°5 Ib. 


Muzzle velocity .. .. .. .. 1500 f.s. 


The service 9-pounder horse artillery gun weighs 6 cwt., 
with its limber and wagon empty it weighs 22) cwt.; packed, 
34 cwt. The muzzle velocity is 1391 feet-seconds. 

The following experiments were made to determine the 
accuracy of the gun and the destructive effect of its shrapnel 
shell. aforaccuracy. A target 9ft. by 9ft was placed at 
1100 yards, and ten rounds were fired without alteration in 
laying. The following were the results, every shot fired 
having hit the target — 


Round 1. S5ft. .. 4-Oft. R. 
ny 2sit. S*0ft. 4, 
a. 4-5ft. 4°3ft. ,, 
Le 4 0-ft. 4°5ft. 4, 
» & + S8ft. 3°3ft. 4, 
» & + SIR 4-2ft. ,, 
» i + Sf. 3°3ft. 4» 
» & +°318 4°4ft. ,, 
ee ES Or SA 4-2ft. ;, 
a + oo 2°9ft. 4 





We give below a diagram of the target. 

From an examination of these figures it will be seen that 
she mean error on a vertical target is 1°3ft. in height and 
‘dlft. in deflection, equivalent on the horizontal plane to a 
mean error of about 10 yards 
in range and 4ft. in deflection. reer 
Upon another occasion, at the 
same distance, the mean error 
was 0°97ft. in heightand0°58ft. 
in deflection, equivalent to a 
mean error of about 8 yards in 
range and 7in. in deflection. 
After the trial of accuracy, 
experiments were made to 
determine the destructive effect 
of anew description of shrap- 
nel, specially designed for use 
with field or boat guns. For 
this purpose, at the same range, 
viz., 1100 yards, a row of 
targets, 42ft. in length by 9ft. 
high by *8in. thick, was set up; 
20 yards in rear of this a second 
row, 54ft. by 9ft., and of the 
same thickness, was placed, and again 20 yards in rear was 
arranged a third row; the length of this third row was 60ft. 
Four rounds were then fired with the new shrapnel, arranged 
to burst with the time fuse. The first shell burst 20 yards 





X AIT OF PROJECTILE 
POINT OF MEAN IMPACT 





short, the second burst 30 yards short, the third burst 





35 yards short, and the fourth burst 50 yards short. The 
time fuse was then lengthened a little to burst close up, when 
the fifth round burst 5 yards beyond the first target, and the 
sixth fired to burst on graze did so, passing under the foot of 
the first row. The effect on the targets was then taken, and 
it was found that there were— 


Through the Ist row.. 
»”» »” 2n ww ee 


408 bullets or pieces of shell, 
510 ” ” 
301 ” ” 


» » 3rd 4, ” 


Total through three rows eo 13190" ,, » ef 

or an average of 203 per shell fired. The effect on the first 
row was ee by four shell; on the second and third row 
by six shell. A further lot of ten shell were then fired, 
arranged to burst by time fuse, and the bursting of the fuses 
was observed as follows :— 


Ist Round .. burst 20 yards short, 
a 50 


2nd, ” ” ” 
rd, ost ue! hebix bes! eet Ge We ive 2» 25 9 bs 
4th ‘ ck Ge. VAN he emeaeet ees. Oh oo 2 o 
Sth 2 a an) ae) ee ee ee ee oo & ow pes 
Cth ,, jue) setae iat. Bs ho be 0 8-9 i 
ae "a na! ek ma hd Sa aa ek Bie ee 
SR mer Kort rien bee we Tow ael Se as » 2 4, os 
oe i 6b es 56 Ye us 0d coh ied 2 «6B l“="s 9s 
10th ,, (setalittlelonger) .. .. .. » 8)» or 


The effect of the whole sixteen rounds upon the three rows 
was found to be as follows :— 





Through. Struck. Total. 

Upon the 1st row Ce eee 
lite tN & 1355 130 1485 
» » 8rd ,, 788 134 20 
Upon the three rows .. 3359 298 4. 3657 


or an average of 229 hits per round fired. The effect produced 
by these sixteen rounds has never been equalled or even 
approached, if the size of the screens and the calibre and 
weight of the guns be taken into account. 

Each row of targets was divided into vertical bands Qin, 
wide, and hardly a single one of these bands has escaped 
penetration over and over again, There is no question that 
the fuses were excellently set for the peculiar effect here 
registered, namely, the actual spread of the contents of the 
shells on targets of limited area. This result was wonderfully 
well effected, and probably no better test of the efficiency of 
shrapnel could be instituted. Of course such an effect is too 
local for actual employment in ordinary cases on service, when 
the shells should be opened at least double the distance in 
front of the targets. It was seen that the trace of a man 
Gft. high had about ninety perforations. We may see, 
indeed, how easily tremendous showers of bullets may be 
delivered a little away from the desired point, and how con- 
sequently shell fire may become discredited on service owing 
to the want of skill in its use. Nevertheless, the ptt. 
shell that will produce this effect only needs to be opened 
sooner to give the desired distribution for ordinary formations 
of infantry, while for a bridge, a road, or the like, this is the 
pare method of action. We dwell on what does not strictly 

slong to the trial of this individual gun, because the magni- 
ficent register of effects of shrapnel furnishes us with the 
occasion. We cannot conclude without remarking that such 
a result is, we believe, unprecedented in this country, and is, 
we believe, very much further removed from the achieve- 
ments of any foreign guns. 








Tue RevIvVAL IN THE Unttep States Coat TRADE, AND SOME 
OF Irs Fryanciat Resvutts.—‘‘ The remarkable rise in the coal 
market during the month of November is,” says an exchange, 
‘* quite as astonishing and as remarkable in its way as the intense 
excitement and strong upward tendency on the Stock Exchange. 
About the middle of October the Reading Company put up its 
prices for the second time this fall and orders began to fall off. 
This was only for a few days, however, for notice was given of 
another advance on the Ist of the month, and it was prett 
generally advertised that the companies had got quite enoug 
of working for nothing and finding themselves. Gedens began to 
come in thick and fast, and from places which had been supposed 
to be full of coal. Every day saw the demand from the furnaces 
increase, and that amounts to 600 cars a day when all on the line 
of the Reading Road alone are at work. On the last Saturday in 
the month, the Reading Coal and Iron Company issued its 
circular raising prices from thirty to fifty cents, the latter stove 
coal; and the line and city agent, Mr. Harris, issued one in which 
he notified all agents not to send any orders for certain collieries, 
as they were sold up. The demand continued and the company 
had taken the precaution of limiting all orders to the issue of 
a new circular, so that they got the advantage of the rise almost 
at once. All summer they had been in the market for orders, and 
were ready at any time to meet the market price. Now they 
found their coal going so fast that they had to raise the price 
again. Did it check the demand? Not atall. The orders were 
sent in just the same, and, although it was impossible for them 
to be got off this month, poe were left subject to the probable 
rise on the lst of next month. At the same time, the minimum 
rise on stove coal and the larger sizes was fixed at 1 dols. 40 cents 
against 1 dol. 15 cents the last time, though it has been as low as 
69 cents for months this summer. The Lehigh Valley has again 
raised its tolls to Mauch Chunk, so that they are now 75 cents a 
ton, or 50 per cent. more than they were a fortnight ago. And 
for the first time the individual operators begin to be jubilant. 
The Lehigh Valley is putting the price ahead almost every day, 
and refusing any orders beyond the immediate capacity of its 
collieries. One of the leading shippers, who has collieries in the 
Shamokin district, reports that he never sent away so many 
customers as he had during the past ten days. In the first place 
the colliery was well sold ahead for the month at present prices, 
and he would not take more than one or two more orders for next 
week, and that only at 3 dols. 50 cents. He was booking orders 
then for December, subject not only to any advance in tolls, but 
also subject to the price ruling then, and he expected that it would 
be fully 4 dols. He would make no contracts to deliver at Christ- 
mas for less than 4 dols. 50 cents. Does not this look like a boom? 
The increased receipts that this will bring to the treasury of the 
companies is something enormous, The advance going into effect 
on Monday is 35 cents on chestnut, 25 cents on lump, steamboat 
and stove, and 10 cents on egg, broken and pea. ‘The increase in 
tolls is about 25 cents over the last figures, and 100 per cent. over 
the minimum of this year. The Reading Company carries about 
700,000 tons of coal a month, of which its Coal and Iron Company 
mines about 400,000. Putting the increased tolls at 50 cents a ton, 
and the advance in the price of coal at the same figure, though it 
will average more rather than less, and it will be seen that the 
increase in the net earnings, even after allowing for the advance 
in the miners’ wages, will be at the rate of fully half a million a 
month, and that is supposed to be enough to pay all the fixed 
charges of the company. On the Lehigh whicme 3 the increase in 
tolls will be about 75,000 dols. a month, or more than half enough 
to pay its annual dividends, The wages ef the miners, too, who 
never have had such steady work since they have been in the 
region, will svon be fully up to the 2 dols. 50 cents basis ; last 
month it was only 12 per cent. below, and this month it will be 


only 8 per cent. below. The result of this advance will also be 
the taking of the Lehigh and Wilkesbarre Coal Company out of 
the hands of the receiver by the end of the year if not before.” 





* Strikes net counted. 
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RAILWAY MATTERS. 


}rench line from Pondicherry to a point on the Anglo- 
toien railways was recently opened amid the rejoicings of the 
French colony. : 

In reply to an announcement recently made by the Alta Italia 
Railway that 1000 servants were wanted at 1f. 80c. per day, 
28,000 applications were received, 

AMERICAN locomotive building advices from Philadelphia state 
that nearly 2500 men are now employed at the Baldwin Loco- 
motive Works in that city. The works have, it is stated, large 
orders on hand, and new contracts are offered almost daily. 

Tue Westinghouse Brake Company have received an order 
to equip the trains of the New York and Philadelphia new line 
with their automatic air brake. The Central Company of New 
Jersey, which owns the New York end of the line, has hitherto 
used the vacuum brake. 

Tue first lot of “bogie” carriages manufactured in the Victo- 
rian colony for the Government railways have lately been 
delivered by Mr. Phillip Bevan, of the Melbourne Engineering 
Works. The carriages are 43ft. long by 9ft. wide, and are con- 
structed chiefly of different colonial woods, 

In a recent paper read before the London Association of Fore- 
men Engineers by Mr. M. Reynolds, on practical engine driving, 
the author spoke of the blinding effect of the glowing white light 
of the engine fire, a brief glance into which, he said, rendered the 
person who looked for a time unable to recognise the colours of 
the signal lamps. 

Mr. Woops, the Victorian Minister for Railways, has decided 
that another effort shall be made to burn “‘lignite” on the 
Government Railways. It is found in abundance in Victoria, 
but it has not hitherto been much used; as apart from the 
difficulties of burning it properly in the fire-boxes of the engines 
as at present constructed, the cost is officially stated to be about 
16 per cent. in excess of imported (N.S. W.) coal. 

Ir is now proposed to construct a railway by the Jarentaire 
and through the Col du Mont, instead of through Mont Blanc, 
by which it is computed that a saving of seven kilometres might 
be effected. The promoters, however, seem to forget that the 
object of a third = railway is to compete with the Gothard 
line and retain for France the Anglo-Indian traffic; but from 
Calais to Brindisi the distance by Mont Blanc is 22 kilometres 
greater than by Mont Cenis, and exceeds by 160 kilometres the 
distance between Ostend and Brindisi by the Gothard. 

Ov the 346 axles which failed the first nine months of the 
current year, 178 were engine axles, viz., 164 crank or driving, 
and 14 leading or trailing; 16 were tender axles, 2 were 
carriage axles, 143 were wagon axles, and 7 were axles of salt- 
vans. 58 wagons, including the salt-vans, belonged to owners 
other than the railway companies, Of the 164 crank or driving- 
axles, 124 were made of iron, and 40 of steel. The average 
mileage of 111 iron axles was 185,629 miles, and of 37 steel axles 
153,608 miles. Of the 1377 rails which broke, 1258 were double- 
headed, 93 were single-headed, 12 were of the bridge pattern, and 
13 were of Vignoles’ section, whilst the section of 1 was not stated; 
of the double-headed rai's, 785 have been turned : 1168 rails were 
made of iron, and 209 of steel. 

A coop deal has been heard lately of the Government purchase 
of railways. Baron von Weber, in considering the argument of 
those who support this, that a large amount of administrative 
expenses might be saved by the concentration of the railroads of 
a country into the hands of the Government, shows that there 
is a limit to the economy caused by such concentration, and says 
that experience shows that the sayings in certain directions are 
accompanied by greater expenses in other directions ; and that a 
system as large as the large companies of England and France— 
say 2500 to 3000 miles—is all that a single administration is 
likely to manage economically and effectively, and he supports 
his opinion by statistics showing that as railroad systems have 
grown the proportion of their expenses to veny 9 has generally 
increased, and that it has increased most where the systems have 
grown most, 

In writing of the new fast train of the Paris, Lyons, and 
Mediterranean Company, the Kiélnische Zeitung gives figures to 
show that the speed of this new express is not, as asserted, the 
greatest attained on the Continent, but is ded by that of 
several German trains, The Paris-Marseilles express makes on 
an average 66°3 kilometres an hour, or, including the stoppages, 
56°2 kilometres. “On the Lelviter line, between Berlin an 
Cologne, the distance of 583°2 kilometres is completed in 9 hours 
26 minutes, at a mean s' per hour, including stoppages, of 60 
kilometres. Between Spandau and Stendal the mean speed is 
71'8 kilometres per hour. On the Potsdam line, between Berlin 
and Magdeburg, a distance of 142 kilometres is traversed in 
2 hours 7 minutes, including stoppages, at a mean speed of 67°9 
kilometres per hour. The velocity attained on this line between 
Brandenburg and Magdeburg, a distance of 80°7 kilometres, is 
69°15 kilometres per hour. 

Ir is pro to construct a railway from Hambantota to Uva, 
Ceylon. The present means of transport of the produce of Uva, 
a large and populous district, is entirely by bullock carts vid Ratna- 
pura to Colombo; vid Newera Elliya to Gampola; and a small 
percentage finds an outlet by the Batticaloa road. The great bulk 
of the traffic passes over the Ratnapura road to Colombo, which 
is 112 miles from Haputale, 136 from Badulla, and 170 from 
Madulsima. The cost of transport is excessively expensive on 
account of the great distance from the seaboard; from the losses 
that have to be sustained by planters in having their coffee stolen 
from the carts on the road to Colombo; from the deterioration of 
the crop by being so long on the road; from the uncertainty of 
transport on account of the mortality of bullocks in unhealthy 
years, and from the stop, of traffic by the land slips that are 
constantly occurring at Halpé. The Government of Ceylon 
have a a line of railway from Navalapitiya—the present 
terminus of the existing railway—vid Nanoo Oya and Happutale 
Pass into Badulla, It is expected that tenders for the construc- 
tion of the first section will be invited within a month or two ; 
but as the present portion of the line from Nanoo and Badulla 
will be very heavy, it is, according to a ci by Mr. H. K. 
Rutherford, not to be proceeded with. 


Mr. W. T. Gunson’s improved system of tramways, referred 
to in a previous number, was again discussed by the members of 
the Manchester Scientific and Mechanical Society at their meet- 
ing on Friday. The president—Mr. J, Bowes—thought that, 
although the system was a step in the right direction, there were 
yet some practical defects which would militate against its 
adoption. One objection would be the amount of skilled labour 
which would be required in laying, and he thought the smooth 
surface of the sleepers would be a disadvantage. Mr. A. Jacobs, 
se engineer, Salford, also thought the sleepers would work 
smooth, but he chiefly criticised Mr. Gunson’s estimates of cost, 
which, in his opinion, were considerably below the mark. Mr. 
McLeod thought a difficulty would be found in the expansion and 
contraction of the rails, whilst, Mr. Heys thought this would be 
counteracted by the other materials, and with regard to the 
oo added that he did not consider a smooth surface neces- 
sarily a slippery one. Mr. Savage, Deputy Superintendent of the 
Manchester Fire Brigade,thought that the oscillation which he had 
found caused to the fire engines in riding through the streets by the 
my cv tramway, would obviated by Mr. Gunson’s system. 

r. Gunson having replied —_ the discussion, in which he 
said no serious objections had been raised to his system, and 
having defended the estimates laid down, the Pema gp closed the 
proceedings by observing that four or five different systems of 
tramways had already been submitted to the society, but he 
though they would agree with him that Mr. Gunson’s was the 
best they had yet had the opportunity of discussing. 








NOTES AND MEMORANDA. 

A SIMPLE method of classing steel has been propeed ty Herr 
Barus in a memoir discussing the thermo-electric properties and 
electrical conductivity of steels in relation to their hardenin, 
qualities. He divides steel into two classes, One class, whic 
comprises the harder varieties, he finds to be electro-negative to 
copper ; and the other, comprehending the softer varieties, electro- 
positive, 


Pror. A. M. Mayor, of the Stevens Institute, records that 
while a thunderstorm was raging at so great a distance off that 
only the illumination of the clouds told when a flash occurred, he 
attached one wire of a galvanometer to the water pipes and the 
other to the gas pipes of his house, thus connecting a vast system 
of metallic conductors, stretching for miles about the city. 
Whenever a flash occurred, he records, the needle of the 
galvanometer was deflected 10 deg. to 20 deg. ‘The two 
occurrences were simultaneous, so far as could be determined, 
occurring at the same instant. The storm was ascertained to 
have been twelve miles distant, and the conclusion is drawn that 
‘at least 500 square miles of the earth’s surface had its electrical 
condition changed at each flash of the lightning.” 


Tue glass industries of Pittsburg, which have reached large 
proportions, are made the subject of editorial comment by the 
Chicago Commercial, from which we take the following points 
of interest :—More than half the glass produced in the country is 
made there. ‘The output has a value of about 7,000,000 dols. per 
annum, and the capital engaged in the manufacture, in ground, 
buildings, machinery, &c., will not fall short of 3,500,000 dols. ‘The 
city has 79 factories, containing, in all, 690 pots. ‘Lhe operatives 
employed number over 5000, to whom about 3,000,000 dols. are paid 
every year. Last year, there were consumed in the manufacture 
of glass in Pittsburg :—German clay, 2925 tons ; lead, 360 tons ; 
pearlash, 250 tons; salt, 2760 bbls.; straw, 6055 tons; wood, 
4025 cords; coal, 4,525,760 bushels; coke, 703,500 bushels ; 
nitrate of soda, 1218 tons ; sand, 48,340 tons ; fire-bricks, 150,000. 

Speakinc of the hurricane which swept along the American 
Southern Atlantic seaboard on the 18th of August last, the U.S. 
Weather Bureau ~ore that the wind velocities were among the 
highest, if not the highest, ever recorded. At Cape Lookout, at 
6.30 a.m., the barometer falling very rapidly, the anemometer 
registered a wind velocity of 138 miles per hour. But this was 
not the maximum. An hour and a-half later, as the storm centre 
began to pass away and the barometer to rise, the wind rose to 
the estimated velocity of 165 miles per hour. An observed 
velocity of 100 miles an hour was reported from Cape 
Henry. The highest winds attending storms near sea level with 
which these can be compared, says the Scientific American, are, 

rhaps, those of the Liverpool storm of February, 1868—from 

00 to 120 miles an hour—and those of the great Guadeloupe 
hurricane of 1865—from 100 to 130 miles. 


An alloy, containing 70 per cent. of copper and 30 per cent. of 
manganese, has been produced by a German tirm, who use it as 
an addition to brass or bronze, for increasing the density, tensile 
strength, and ductility of these metals. e manganese, by its 
ready oxidation in the process of manufacture, prevents the 
formation of oxides of copper or tin, which in ordinary ponte 
impair the value of the product. The same parties likewise 
recommend the use of metallic manganese for the same purposes, 
and affirm that the addition of as little as } to 1 per cent. of 
metallic manganese, or of } to 3 percent. of the manganese-copper 
alloy, will insure in every case a solid casting. The addition of a 
larger percentage of manganese is said to have the effect of harden- 
ing the metal; and bronze, with such addition, can, according to 
our authority, be made to assume a hardness approaching that of 
steel. We refer, for the facts herein contained, to the Chemiker 
Zeitung. 


.In a recent number of the Annalen der Physik und Chemie, 
Herr v. Wroblewski inquires into the nature of absorption of 
gases, by a kinematical method, inferring from the phenomena of 
motion of gases diffusing in absorbent substances, the condition 
in which they exist in these. The ph in caoutchouc are 
studied, and the author conciudes, inter alia, that the absorption 
of protoxide of nitrogen, carbonic acid, and hydrogen by 
caoutchouc is a purely physical process, and the gases retain, 
after absorption, their gaseous state and all characteristic 





MISCELLANEA. 
Ir is expected that ere long considerable quantities of petroleum 
will be exported from Peru. 
Tue New York Stock Exchange has decided on the establish- 
ment of a mining department. 


A CABLEGRAM from Liverpool has, it is stated, been received at 
Pittsburg offering 10,000 tons of Bessemer steel blooms to be 
delivered at Baltimore at £8 sterling per ton, quality guaranteed 
for steel rails, 

NICKEL-PLATING continues to acquire favour at the hands of 
marine engineers, and considerable quantities of engine fittings 
are now being plated by the Plating Company, Stockton, for the 
Admiralty. 

WE are informed that the John Cockerill Company has work 
assured to it for six months in advance. A few days since it 
obtained orders for 20,000 tons of rails on foreign account. Of 
these rails 6000 tons were ordered for America at £5 16s, per ton . 
free on board at Antwerp. 

Mr. Epwarp Surprey E..is, chairman of the Midland Rail: 
way, died on Wednesday evening at The Newarke, Leicester, in 
his sixty-ninth year. By a strange coincidence Colonel Dun- 
combe, chairman of the Great Northern Railway, died on the same 
evening at his residence, Eaton-square. 

THE U.S. Minister to J, — reports that during the past year 
the imports from the United States amounted to three and a-half 
million of dollars, and the exports to the United States seven and 
a-half million of dollars. The tonnage of American shipping is 

sreater than that of all the European countries combined, except 
Great Britain. The commerce of the United States with Japan 
is rapidly increasing. 

Ir is thought that before long the cotton mills in New England 
will be built one story high only. ‘The advantages claimed are 
increased safety, convenience, and higher speed for machinery, 
A gingham company has tried the experiment, and finds that a 
building of that description, covering about an acre, cost £4600, 
has saved in gas alone a sum equal to the interest on the cost of 
the building, and obtained an increased speed of 12 per cent. 


A REPORT from the English Consul at Florence draws attention 
to the decline of some branches of English trade with Italy. 
steel rails, locomotives, tools and other Sheffield ware, Germany 
is, he says, pushing England out of the market. His inquiries 
lead him to the belief that the foreign manufacturers have shown 
greater foresight in regard to the needs of Europe for railway 
material than their English competitors, and that the benefit they 
are now receiving is partly due to this cause. He adds that this 
foresight is probably assisted by “the continental system of 
publishing all the lowest prices to which contracts are given,” 
and the custom of Belgian manufacturers and shippers meeting 
weekly and exchanging ideas as to prices and rates of freight. 


Norice has been given by the Lower Thames Valley Main 
Sewerage Board that they intend applying to the Local Govern- 
ment Board for a provisional order enabling them to put in force 
the provisions of the Lands Clauses Consolidation Acts, 1845, 
1860, and 1869, with respect to the purchase and taking of lands 
otherwise than by agreement for the = for which the 
Lower Thames Valley Main Sewerage District was formed, and 
for, inter alia, the construction of sewerage and sewage works, 
and works for the purification, utilisation, filtration, and disposal 
of the sewage of the said district, and for the erection of pumping 
and lifting stations, tanks, machinery, and plant, and for any 
purposes connected with the carrying out of a system of sewerage 
for the said district. 

An American method of casting is being adopted by light iron- 
founders, who have felt the introduction of American wares 
affecting their businesses. Instead of the articles from which the 
cast is taken being embedded in sand, as upen the English prin- 
ciple, they are now being embedded in plaster of Paris. The sand 
‘“*odd-side” took several hours to make up, lasted only a week, 
and cost a few shillings; the plaster odd-side can be worked 
from for months. It costs as many pounds as the other does 
shillings, but it can be worked from much more rapidly. There 
is a saving of space in the casting shop and of working utensils 
under the new system. The castings are clearer, more easily 
worked up, and when of malleable iron the finished work is pro- 





properties. The constant of diffusion of a gas depends only 
on physical properties, and chiefly its specific gravity, being 
approximately inversely proportional to the square root of this ; 
but the specifically lighter gases show greater constants than this 
relation expresses. ‘The constant for protoxide of nitrogen and 
carbonic acid increases with increase of temperature, and at 
10 deg. C. is fifty times smaller than that for carbonic acid in 
water. A caoutchouc membrane is to be conceived as a porous 
plate endowed with gas-condensing and rarefying powers. 


In preparing brass for the colourless or nearly colourless 
lacquer, the goods, after being annealed, pickled, scoured, and 
ps are either dipped for an instant in pure commercial 
nitrous acid, washed in clear water, and dried in sawdust, or 
immersed in a mixture of one part of nitric acid with four of 
water, till a white curd covers the surface, at which moment the 
goods are withdrawn, washed in clear water, and dried in saw- 

ust. In the first case the brass will be bright ; in the latter, a 
dead flat, which is usually relieved by burnishing the prominent 
parts. Then the goods are dipped for an instant in cial 
nitric acid, and well washed in water containing argol—to pre- 
serve the colour till lacquered, and dried in warm sawdust. So 
prepared, the are heated on a plate and varnished. The 
varnish used is one of spirit, consisting, in its simple form, of one 
ounce of shellac dissolved in one pint of alcohol. To this simple 
varnish are added such colouring substances as red sanders, 
dragon’s blood, and annatto for imparting richness of colour. To 
lower the tone of colour, turmeric, gamboge, saffron, Cape aloes, 
and sandarac are used. The first group reddens, the second 
yellows the varnish, while a mixture of the two gives a pleasing 
orange. 


Tue following specificgravities at 15 to16deg. C. =59 and 60°8deg 
F. have been recently published as determined by Dr. H. Hager 
by the method published in this column of a recent impression :— 
Batter fat, clarified by settling, 0°938—0°940; do. several months 
old, 0°936—0°937 ; artificial butter, 0°924—0°930; hog’s lard, 
fresh, 0°931—0°932 ; do. old, 0°940—0°942; beef tallow, 0°925— 
0°929 ; —< tallow, 0°937—0°040; beef and sheep’s tallow, 
mixed 1:1, 0°936—0°938 ; butter of Cacao, fresh, 0°950—0°952; 
do. very old, 0°945—0°946 ; do. and beef tallow, mixed 1:1, 0°938 
—0°939 ; expressed oil of nutmegs, 1°016—1°018; do. extracted 
with carbon disulphide, 1°014—1°015; do. adulterated with fatty 
acids, 1°010—1°011; do. crystalline, 0°965—0-966 ; stearic acid, 
melted and in drops, 0°964; do. crystalline, 0°967—0°969 ; wax, 
yellow, 0°959—0'962; do. African, 0°960; do. yellow and resin, 
mixed 1:1, 0°973—0°976 ; do. and paraffine, mixed 1:1, 0°916— 
0°919 ; do. and yellow ceresin, mixed 2:1, 0°942—0°943; ceresin, 
yellow, 0°925—0°928 ; wax, Japan, 0°'977—0°978; do. very old, 
0°968—0°970; do. white, very old and true, 0°963—0°964; do. 
new, 0°916—0°925; do. and stearic acid, mixed 1:1, 0°945; wax, 
specific gravity 0°963, and stearic acid, specific gravity 0°963, 
mixed 1:1, 0°975; ceresin, very white, pure, 0°905—0°908 ; do. 
white, 0°923—0'924; Araucaria wax, 0°990; resin—fr. pine— 
yellow transparent, 1°083—1°084; do. whitish, —— 1:044— 
1:047 ; do. very dark colophony, 1°100; shellac, light coloured, 
1'1138—1°114; do. darker, 1°123; do. bleached, 0°965—0°968 ; 
dammar, old, 1075; copal, East Indian, 1:063—1°070 ; do. West 
Indian, 1°070—1°'800 ; do. very old, 1°054—1°055 ; benzoin, Siam, 
1'235; do. Penang, 1°445—1°155; do. Borneo, 1°165—1°170 ; 

jac resin, pure, 1°236—1°237 ; amber, 1°074—1°094; sandrac, 

*038—1°044 ; mastic, 1°056—1°060 ; Balsam of Tolu, old brittle, 
1'231—1°232 ; kamala, 1°115—1°120; lycopodium, 1°016—1°020, 








d equal to wrought iron. 


THE introduction of American anthracite coal into Switzer- 
land has had the effect of directing the attention of the Swiss 
engineers to their own mines. Americans have taught them that 
anthracite is excellent fuel, and they have learnt from them hcw 
to use it. They be that it would be possible to mine the large 
amount of coal used by the country (almost 500,000 tons) hitherto 
imported, from their own anthracite coal basin. In supyort of 
their claims for the domestic coal they give the following analysis 
of the coal taken from the field which extends from Saint-Maurice 
to Brigue, in the Valais :—Biendron Mine: carbon, 88°16; 
hydrogen, 2°15; oxygen and nitrogen, 1°34; ash, 8°35. Experi- 
ments with this Value coal for regenerating steam in the loco- 
motive which was sent to Paris by the Philadelphia and Reading 
Railroad, have been made with good success. 

THE proposed Algerian Sea is still discussed in scientific circles 
in France. M. Roudaire, its projector, in a recent letter to M. 
de Lesseps, gives the following résumé of its supposed advantages. 
These will be, as we glean from the Popular Science Monthly, 
‘*an immense amelioration of the climate of Algeria and Tunis, 
since the moisture evaporated from this vast expanse of water 
will be carried by the prevailing southerly winds over these 
countries, and must, in consequence, lessen the intensity of the 
solar rays and retard the cooling of the earth by radiation during 
the night. The proposed sea, also, being navigable for ships of 
the largest draught, will open a new commercial route for the 
districts lying to the south of the Aures and the Atlas range, 
while water-courses, which, from the south, west, and north, 
converge toward the ‘ shottes,’ but which are now dry during the 
greater part of the year, will again become rivers, as they once 
undoubtedly were, leading ultimately to the fertilisation of vast 
tracts of now desert land on their banks.” M. Roudaire, whose 
faith in the ultimate realisation of this work is unbounded, 
estimates its cost, from preliminary surveys, at about 20 million 
francs. To form the proposed sea, will, according to M. Roudaire, 
—— require a cutting through the narrow isthmus paenating 
the head of the Gulf of Gabes from the ancient lake-bed of E 
Djerrid. 

THE total product of the rolling mill and steel works of 
Pittsburgh last year was 417,147 net tons, and that of the blast 
furnaces 217,299 net tons; which show that the furnaces make 
only about 50 per cent. of the pig iron consumed by the first two 
classes of manufactories. The total amount of iron rolled in 
Allegheny county last year, including rails, was 282,333 net.tons, 
against 268,486 tons in 1877, 247,943 in 1876, 239,069 in 1875, and 
274,625 in 1874. The quantity of pig iron made last year was 
217,299 net tons; in 1877, 141,749; 1876, 128,555; 1875, 131,856 ; 
1874, 143,660. Crucible steel made—1878, 27,876 net tons ; 1877, 
24,747 ; 1876, 25,009 ; 1875, 22,942; 1874, 17,915. Allother steel, 
including Bessemer ingots : 1878, 106,948 net tons ; 1877, 82,401 ; 
1876, 54,467 ; 1875, 15,498; 1874, 6000. Total make of steel, net 
tons: 1878, 134,814; 1877, 107,148 ; 1876, 79,476 ; 1875, 38,440; 
1874, 23,915. Thus more pig iron was made in Allegheny last 

ear than in any other district in the country except one. In the 

high Valley, where there were fifty-one blast furnaces, 416,907 
tons were made, and in Allegheny county, where there were twelve 
—s furnaces, 217,599 tons were produced. The other lead- 
ing districts made the quantities shown below: Schuylkill Valley, 
144,558 tons ; Lower Subsquehanna Valley, 137,719; Mahoning 


Valley, 134,400 ; Shenango Valley, 122,958 ; Up Susquehanna, 
84,547; Hocking Valley, 65,690; Hanging Rock, 64,650. 
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THE HASSE-SIMON PATENT POWER HAMMER 


MESSRS. B. AND 8S. MASSEY, OPENSHAW, MANCHESTER, ENGINEERS. 
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Ws illustrate above a new power hammer, for which it is 120 revolutions per minute. The tup, or hammer-head, is upward movement of the hand lever is sufficient. And when 
claimed that, although somewhat similar in a rance to | lifted by means of a flat bar, the upper part of which is placed | the hand is removed it remains suspended in whatever position 
other power hammers which have been made in England and | between two revolving friction rollers. This flat bar is made | it has reached. When falling 4ft. Gin., it can be arrested 
America with only moderate success, this hammer contains | of hard wood, and its distinguishing feature is, that instead of | in an instant, so as not to strike the anvil. No foundation 13 
just those points of difference which were necessary to make | being parallel, as in other power hammers, it gradually | required, except a very simple and inexpensive one of timber. 
it what it professes to be—a power hammer applicable, not to | increases in thickness from the bottom to the top. Simple as Our engravings explain themselves. Figs. 1 and 2 are ele- 
one class of work, but to purposes. It is driven by two | this improvement is, the difference that it makes in the work- | vations, Fig. 3 is an enlarged view of the compressing gear, 
belts—one open and one crossed—direct from the main shaft, | ing of the hammer is great. Instead of having to put great Fig. 4 illustrates the action of the pulleys in different por- 
without any intermediate countershaft, at a speed of about | pressure upon the bar, in order to lift the hammer, the lightest | tions of the bar, the construction of which is shown by Fig. 5. 
























PATENT TESTING MACHINE. 


MESSRS. DANIEL ADAMSON AND CO., ENGINEERS, DUKINFIELD, MANCHESTER. 








THESE machines, one of which we illustrate herewith, are, punching, or bending tests, and can, when required, be, the cylinder by the aid of a weight in a pit below. The 
entirely self-contained, and nearly self-registering, and can be | arranged for torsional tests. These machines are made in | diagram shows the arrangement of the levers. One end of the 
used by any youth knowing the simplest calculations. In the | various sizes, from 5 tons to 2000 tons. The illustration is | specimen to be tested is gripped in the block B, which is 
smaller machines the specimen to tested may be either 4, hinged at the knife-edge centre G to the horizontal lever H 
5, 8, or 10 inches long, whilst the larger machines are con- | working on the knife edge fulcrum D; and at the end of 
structed to take a much larger test piece. No preparation of | this lever is the link K for connecting the lever H to the 
the specimen is requisite, it being simply gripped by means of lever I, working on the knife edge fulcrum D, and the lon 
wedges, thus considerably —— the cost of preparing the | arm of this lever is connected by a link to an ordinary steel- 
sample, The test strain is produced bya hydraulic ram working yard lever, provided as usual with an adjustable weight to 
in a forged steel cylinder, and put in action by two balance the whole system of levers. The weights W are to 
pumps actuated by a double crank shaft and hand fly-wheel. ive a fixed increase of load as the stress increases, The test 
All the bearing points of the entire lever apparatus are hard | c compression is effected by connecting the steel yard block 
knife edges on hard, smooth surfaces, the friction being thus | | and cross block by stirrups to the actuating ram block at the 
reduced to a minimum. The elongation percentage can be | that of a 100-ton machine. The machines are constructed | opposite sides, and then applying the force from the pum 
read off by a scale fixed on the machine, and every condition | on the decimal system, so that the total force applied is | while the registered force of compression is read off from the 
developed by the test can be noted with accuracy and dispatch. | readily obtained by one multiplier. The chain seen at the | levers and steel yard as before. Five specimens may be tested 
These machines are constructed for either tensile, compression, ' end of the machine is used to restore the ram to its place in ' in one hour, and the results given accurately. 
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SIX-HORSE TRACTION ENGINE. 
THE DURHAM AND NORTH YORKSHIRE STEAM CULTIVATION COMPANY, RIPON, ENGINEERS. 








THE engine which we illustrate herewith, by the Durham 
and North Yorkshire Steam Cultivation Company, Limited, 
Ripon, is of 6-horse power, and presents some novel features. 
It has a single cylinder 8jin. diameter by 10in. stroke ; 
fitted with a liner of hard metal, the space between it and 
the cylinder case forming a steam jacket open to the boiler. 
The top cover gives direct access to the stop and governor 
valves, and carries two safety valves fitted with sprin 
balances. The driving gear is of crucible cast steel distributec 
equally on both sides of the engine. The heating surface 
of the fire-box and tubes is 135 square feet; the Tioanite 
area is 5 square feet; the diameter of crank shaft is 3}in.; 
the second motion shaft 33in., and the road wheel axle 4in. 
One of the chief features of the engine is the use of wrought 
iron side plates as shown, to which all the bearings are fitted. 


CR. 





K SHAFT 
KET 


MUO HOLE MUO HOLE 


These plates are bolted to planed angle irons rivetted to the 
back and front of the shell of the fire-box, and at the top are 
secured by two cross plates, bolted together at the four 
corners by planed aks irons, and forming a rigid box in 
which the crank shaft works. The plates thus fixed receive 
the strain of the gearing and prevent the liability to leakage 
common with the ordinary horn plates. They can be easily 
removed without affecting the steam or inte arrangements 
of the boiler, and this is found convenient in case of repairs. 
The main driving axle is fitted with differential gear of cast 
steel and with Messrs. Burrell’s patent winding drum. The 
main driving wheels of wrought iron are 5ft. Gin. diameter, by 
16in. broad, and the front ‘ede are 3ft. 6in. diameter by 
10in. broad, The driving gear is controlled by a single lever, 
arranged for two speeds, the slow speed being one and a-half 
miles, and that of the quick being three miles per hour, at 
the nominal speed of the engine, viz., 150 revs. per minute. 








HEINRICHS’ ELECTRIC LIGHT REGULATORS 
AND ELECTRIC CANDLES. 

A snort time since Mr. C. F. Heinrichs exhibited his new 
electric lamps to a number of gentlemen assembled at Sage’s 
Commercial-buildings, Gray’s-inn-road, The same lamp was 
also recently exhibited to the members of the British Associa- 
tion at Messrs. Tasker and Sons’ Works, Sheffield. The 
lamps which we illustrate herewith were also referred to by 
Mr. J. N. Shoolbred, in a paper read before Section G of the 
British Association. 

The objections to ordinary lamps and candles are for the 
most part (1) the short period during which the lamps will 





burn without a fresh supply of carbons, viz., from one to four 
hours ; (2) the length of time which elapses before a lamp 
becomes re-lighted after it has from any cause become extin- 

ished ; (3) the shadow thrown by the framework of the 
— supporting the mechanism which holds or feeds the 
carbons. 


In Heinrichs’ regulator and candles the use of curved | 


carbons allows of a large supply of carbon within a small 
compass. Thus, a ring 12in. in diameter gives a length of 
36in. of carbon rod, which if rectilineal would be difficult to 
handle. This length of carbon, about 12 millimetres in 
thickness, will burn for a period of twelve hours with a 
current of from 1200 to 1800 candle power. Thus the first 
objection is overcome. In regard to the second, the me- 
chanism described below is employed, by means of which the 
lamp, should it become extinguished, is relighted in a period 
of time so short that the eye does not easily detect any cessa- 
tion of the light. With respect to the third objection, the 
mechanism which holds and feeds the carbons is placed above 
the arc, so that no shadow is thrown downwards, and there is 
consequently no loss of light in this direction. 











Fig. 1 shows the regulator, in which the semicircular 
carbons become separated, and are fed by means of a new 
feeding arrangement. The feed of the carbons takes place 
step by step, and “op aa the carbons from ever coming into 
actual contact whilst burning. The carbons are brought to- 

ether by the weight of the two metal arms which hold them. 

hese arms are connected, by means of two chains, with the 
pulley, as shown; and the latter is in gearing with the spindle 
to which are fixed the escapenient and ratchet wheels. The 
lever L?, with its pawl, acts upon the ratchet wheel in order 
to effect the separation of the carbons to the required extent ; 
and the lever L, with its two pallets, acts upon the escape- 
ment wheel to produce the feed of the carbon by the follow- 
ing mechanism:—When a current is sent through the 
apparatus in order to produce the light, it passes through the 
coils of the electro-magnets M and M,, thus causing both 
armatures to be attracted and bringing both levers, L and L*, 
into action. The latter, by leaving the position shown by the 
dotted lines, releases its pawl, and allows it to fall into the 
ratchet wheel, moving it so as to separate the carbons suffi- 
ciently to produce the light. Before, however, this lever 
—L?’—comes to rest, it raises the pawl from the ratchet wheel 


by means of the stud s,, thus leaving the wheel free. But at 
the same time the lever L comes into action, and its outer 
pallet holds the escapement wheel, thus maintaining the carbons 
apart. But when o the burning away of the carbons the 
distance between them becomes too great, the current is 
correspondingly weakened, and the magnet M loses some of 
its attracting power, and thus allows the spring between the 
inner pallet and the lever L- to press backwards this lever 
with its outer pallet. This allows the escapement wheel to 
advance nearly by one tooth; but by the action of the spring 
the innet pallet, which is pivotted to the upper end of the 
lever L, is pressed forward and stops the motion. By this 
advance the carbons come sufficiently together to increase the 
current, the magnet M gains power, the armature is slowly 
attracted into its former position, the lever L presses the 
inner pallet against the stud s, thus allowing it to leave the 
escapement wheels, and thus the remaining portion of the 
motion through one tooth is accomplished, and the arrange- 
ment is ready for the next step in feeding the carbon. But 
should the current fail altogether, both levers will be with- 
drawn by the action of the spiral spring shown on the 
magnet M and the spring attached to the armature of M,, and 
there is then nothing to prevent the carbons from coming im- 
mediately into contact. The spiral spring here referred to is 
so weak that it is able to withdraw the lever L only when no 
current passes. Thus should the lamp from any cause become 
extinguished, it is instantaneously relighted by the carbons 
coming into contact, and by the action of the separating me- 


| chanism above described. It will be seen that, although Mr. 


Heinrichs’ carbons are not automatically adjustable with 


| mathematically exact proportion to the current and the are, 
| it seems to be a very near, if not sufficiently near, approach to 





| 


practical requirements, 





FiC.2 





Mr. Heinrichs has also designed the electric candle shown 
in Fig. 2, in which no clockwork or mechanism is required for 
feeding the carbons. In this apparatus two sets of the semi- 
circular carbons are used, constituting two segments of circles 
crossing each other at right angles; the arc being produced 
between the carbons at the point of crossing. The lower 
carbons are connected to the negative pole of the source— 
when a continuous current is employed ; the upper set, which 
is movable and fixed to the armature as shown, being con- 
nected to the positive pole. 

When no current passes, the upper carbon rests upon the 
lower ; but, as soon as the current is transmitted through the 
apparatus, the upper carbon is raised by the attraction of the 
armature, so as to separate the carbons to a sufficient distance 
to produce the arc. The feed of the carbons takes place 
automatically by the weight of the metal arms which hold 
them. The two views of the carbons at the point where the 
arc passes show how they become affected by a continuous 
current. When alternating currents are employed, the four 

ints all obtains a pointed form. A candle of this form may 
S constructed to burn from ten to twenty-four hours without 
replacing the carbons. In order to obviate the resistance 
opposed to the current by long carbons, these are electro- 
coated with copper. It is stated that carbons of circular form, 
as manufactured by Messrs. Johnson and Phillips, are not 
more expensive than those of the ordinary form, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE THEORY OF THE COMPOUND ENGINE. 


Srr,—Your correspondent ‘‘ P. H.,” being desirous of seeing 
an example worked out, proposes 280-horse power, 601b. boiler 

ressure, cutting off at half stroke in high-pressure cylinder. He 

as not, however, stated the speed of piston, so we will continue 
to use the same 420ft. per minute. The first thing to consider is 
the number of expansions. In selecting five the terminal pressure 
is about 15 1b., which is the very lowest that can be adopted with 
safety, having regard to the higher grades of expansions when 
reducing the power of the engines. 

The coefficient of 5 expansions = “522. Then, observing the 
usual allowances, we have, allowing for imperfect vacuum, 
(60 + 15 — 5) X 522=36°54 — 2°54 = 34 Ib. the average pressure 
due to five expansions. 

280 x 33000 _ 


3x40 
low-pressure cylinder, and which would be also the area of the 
cylinder for a non-compound engine at five expansions. 

Having two expansions in the high-pressure cylinder, we have 


647, adding 20 per cent. = 777in. area of the 


5 
2 
clear that ratios of 4 to 1 is only true under certain conditions, 
and is not by any means a universal law, and is not applicable in 
this case. The following rules will be found to suit every possible 
condition, and are self-evident. In order, then, to find the ratios 
so that the strains on the crank pins will be equal at 280-horse 
wer 777in. area of low-pressure cylinder X 34 average pressure 

18 units of work due to the entire engine. 
= = 13209 units due to each cylinder. 


= 25 expansions in the low-pressure cylinder. Now it is 


Then 13209 =17 

4e 7 
Being two expansions in high-pressure cylinder, the average 
pressure wil] be 70 X *846 = 59°2—17 = 42°2lb. Then, taking 


the other half of the units, as = 313in. = the area of the 


Ib. the average pressure in L.P.C. 


high-pressure cylinder. 
The diameters are 31}in. L.P.C. 
20in. H.P.C, 


= 168 — 20 per cent. = 140 H.P. for L.P.C. 


777 _X 17 x 420 
33000 
$13 x 42° X 420 _ 168 — 90 per cent. = 140 H.P. for H.P.C. 


Total 280 H.P. 
If it is required to use four expansions in the low-pressure 
cylinder— 





Then : = 1} and 70 x “978 = 68-4 — 17 = 514 
pe = 257°9in. for H.P.C. 18} diameter. 
If five expansions in low-pressure cylinder, the 70 — 17=53 Ib. 


SS = 249°2in. = 1733 in all the cases using the same area of 
ow-pressure cylinder. 

Applying these rules to the example in your own article in 
THE Encrvees at eight expansions, 500-horse power, 27 Ib. average 
pressure, 801b. boiler pressure, and 420ft. per minute, we have 

ea ~~ = 1455 area of L.P.C, 
1455 X 27 = 39285 units of work on entire engine. 
39285 


= 19°642°5 units due to each cylinder. 
19642°5 


“1455 

There are two expansions in high-pressure cylinder, so that 

80 X “846 = 67°6 — 135 = 54'1, say, 541b. average pressure in 
high-pressure cylinder. 


Taking the other half of the units 


H.P.C, The diameters are 43in. L.P.C, 
2i4in. H.P.C, 


1455 X_13°5 X 420 _ 959 HP. for L.P.C. 


363 _X 54 _X 420 _ 959 HP. for H.P.C. 


Total... 500 H.P. 
11, South Lambeth-road. 


= 13°5 lb. average pressure in L.P.C, 


19642°5 


-* 363in. 


area of 


JoserH Henry. 





Srm,—I have somehow had a presentiment that this controversy 
would not be allowed to close until the correspondent who ‘“‘ fails 
to see why there should be any more economy got from a com- 

und engine than from a single cylinder engine” had sent in 

is contribution, and this has come at last with Mr. Tattersall’s 
letter. It is unfortunately the fact that there are many compound 
engines at work giving out results far inferior to those given by 
many single engines, but this arises from no fault in the principle, 
but may be easily traced to the mal-construction and mal-design 
of the makers. As acase in point I may mention that I had 

1: in my hands, a day or two ago, a compound engine using 
To Ib. fuel per horse power per hour with an evaporation of 6 lb. 
Mr. Tattersall says, ‘‘I should like to see if a compound engine 
could be made to perform 300-horse power with a less amount of 
coal and water than, a single engine, taking an equal evapora- 
tion in each case.” I answer him by saying that in 
every case it can be accomplished, andI will gladly undertake to 
effect a saving of 25 per cent. by compounding the best single 
engine at present at work. It is difficult, nay—almost if not 
actually—impossibleto prove by formula why the compound engine 
is more econumical than the single engine ; but this much may be 
said, you get a more equable range of temperature which partially 
prevents loss by condensation, as you erect a barrier between the 
cooling influence of the condenser and the higher temperature of 
the initial pressure from the boiler. 

“W. F.” says that, ‘‘ One would think some attempt would be 
made to show that certain ratios of cylinders are the best for 
certain pressures or for given rates of expansion by logical 
reasoning.” This I have gone intoin my “ Short Treatise on the 
Compound Engine,” but he has surely passed over my formula for 

ractice as given in your columns in one of my letters, viz., to 
Bivide the boiler pressure by the constant 5, and the square root 
of the quotient gives at the same time the ratios of the two 
cylinders, and the number of expansions in the high-pressure 
cylinder. The logical reasons for using the formula are :— 
} that the power given out by each cylinder will be about equal ; 
2) the variations of temperature in cach cylinder will be 
about equal; and (3) the initial blow—that is, the respective areas 
multiplied by their respective initial pressures—will be about 


al, 
“a Henry, in flattering himself that my | he has written 
in this matter had “ driven me into a corner,” is fondling a sweet 
delusion. Iam sure it must be a matter for regret that he has 


occupied your columns, and approached this subject with no 





higher aspirations than he would a game at chess, solely to check- 
mate his neighbour, for we have had no information from him of 
any kind whatever—nothing but profitless cavil. 

**P. H.” proposes that + aan yst others, should ‘‘give you 
the sizes of the ray erg and low-pressure cylinders, and 
length of stroke to indicate 280-horse power; steam in boiler, 
60 1b. above atmosphere; steam to be cut off at half stroke in 
high-pressure cylinder ; to be paddle engines ;” and this by a foot- 
note you endorse. But, Sir, after putting to one side “ paddle 
engines” and ‘‘length of stroke,” as not be'ng relevant, I must 
take exception to the small number of expansions in the high- 
pressure cylinder, for the reasons I have already given above 
im my few remarks to “‘W. F.,” because the conditions of effi- 
ciency in a compound engine are that the horse-power, range 
of temperature, and greatest total strain should be equally 
divided between the two cylinders, or, at all events, practically 
so; but the data furnished by “P. H.” would not, from any 
point of view, give us an economical and otherwise efficient com- 
round engine. ‘To apply my rule to this data, which I am asked 


60 12 
to do, I would get 5 = 12 and 5 = 6—that is to say, the 


high-pressure cylinder would be one-sixth the area of the low- 
pressure cylinder to give a range of twelve expansions ; but to 
make the whole question fairly intelligible, we have in the first 
place to reason as if we were dealing with a single-cylinder 
engine, so as to determine the size of the condensing cylinder 
of a compound engine, and taking 

P = absolute initial pressure = 75 Ib., 

A = area of single or condensing cylinder, 

R_ = total number of expansions = 12, 

H = hyperbolic logarithm of R = 24849, 

S = speed of piston = 420ft., 
ae 1 + 2°4849 
&p = average pressure = 75 ~~ 45 
A X 420 X 21°78 

~ $3,000 * = 230, and consequently A = 1010°1, 


which is alike the area of a single engine and condensing cylinder 
of a compound engine, to give out 280-horse power with the data 
given. Ve have now to determine the average pressure in the 
oes Wr cylinder, and it is found in this way: let 

a 


= 21°78, 


we get 


absolute initial pressure in condensing cylinder, 
average pressure in condensing cylinder, 


til 


ip 


ratio of cylinder = ., 


r = 
H! = hyperbolic logarithm of r, 
a p' = average pressure in high-pressure cylinder, 
we get 
ap=FPi Pe , so that if 
ap=P 1 +7 
Hi 
on PS aeenees 
ap=F ain 


then (ap — ap) X r = ap! = average pressure in high-pressure 
cylinder, and applying these general laws to ‘“‘ P. H.’s” data, we 
get a p = 21°78, a p = 13°438, and ap! = 50°052. To find the power 
developed in the condensing cylinder we have 

10101 x 420 x 13438 _ y79.¢ 17 p 


and the power developed in the high-pressure cylinder 
168°35 x 420 x 50052 _ oa 
33,000. «= 107°2 H.P., 

which is an unequal distribution of power, temperature, and 


strain; whereas by my rule /~ = 3°464 we would get by 
wv 


the above formule a p = 21°78, ap = 10°9, and ap! = 37°68, and 
the power in condensing cylinder would then be 
1010°1 x 420 x 10°9 
St Slt ene, SB ED EP.:,; 
33,000 . 
and the power in high-pressure cylinder 
291°5 x 420 x 37°68 _ 
= 33,000 = 140 H.P., 
being an equal distribution of power and an almost equal range 
of temperature and total strain, thus making the diameter of 
cylinder according to my rule 35gin. and 19}in. diameter respec- 
tively for a piston speed of 420ft. per minute ; but as the areas 
1010°1 and 291°5 depend upon no loss whatever, to make provision 
for a reasonable amount of loss brings us once more back to my 


original rule, viz., I.H.P. x 4 = A, and 4 =a = area of high- 


pressure cylinder, so that 
1120 x 420 x 9:82 


- = 10 E.P., 
33,000 . 
and 323°3 X 420 X 34°02 
. = 140 H.P. 
33,000 


This allows, you will see, about 10 per cent. of loss in the average 
pressure due in each cylinder ; that is tosay, in the condensing 
cylinder out of a possible average pressure of 10°9]b., 9°82 Ib. 
may be got, and out of a possible average pressure of 37°681b. in 
the high-pressure cylinder 34°02 may be got in practice with the 
cylinder 37jfin. and 20}in. diameter respectively. 
JOHN TURNBULL, Jun., 
Consulting Engineer. 
184, Buchanan-street, Glasgow, December 2nd. 





Sir,—After your own article to help a workshop student, the 
excellent letters by Messrs. Smith and ‘Turnbull have placed such 
of your readers as have mastered them in a more comfortable posi- 
tion ; but in applying the information given them to their practice 
they will now stumble over the lack of knowledge as to the proper 
relative positions of cranks and valves. Such students need to be 
informed in what position the low-pressure piston should be at 
the moment the high-pressure steam begins to exhaust into the 
low-pressure cylinder, for there will, maybe, be too much ‘‘gap” 
if the high-pressure steam be only released from the small cylin- 
der when the low-pressure piston of the large cylinder has made 
nearly one-half its stroke, thus merely filling up a space already 
left behind by the low-pressure piston, 

This question is one more perplexing to practical workshop 
students than the points that have already been explained and 
discussed, 

I trust Mr. Smith and Mr. Turnbull will both enlighten 
practical students on this point. 

APPRENTICE NOT IGNORANT OF MATHEMATICS. 

Liverpool, December 2nd, 





LINKS IN THE HISTORY OF THE LOCOMOTIVE, 


Srr,—The North Star was constructed for the Northern and 
Eastern line, 5ft. 3in. gauge, and I believe had 13in. cylinders and 
double fork reversing gear. The Prince of Wales on the York 
and North Midland was a similar engine for the 4ft. 84in. gouge, 
and another made about the same time was Ne. 70 of the North 
Midland, 14in,, which had Dodd’s patent wedge motion and four 
coupled wheels. No. 71 was somewhat like this in external 
appearance, but had link motion. The Hercules and Jupiter, 15in., 
for the York and North Midland, and No. 74 for the North Mid- 
land, were the pioneersfor thelong boiler six-wheel coupled goods 
engines. I think you will find that 15in. cylinders were not 





applied to passenger engines at this time, so that your remark 





that they were usually 15in. for that class of engine is inco 
T am unable to call to mind any uncoupled panei engine wit 
15in. cylinder—unless the four made for the Yarmouth and 
Norwich line with outside cylinders had 15in.—prior to the A 
engine for the gauge experiments. Some outside cylinder engines 
for the Baden railways were 13in.; the White Horse of Kent had 
ldin.; the Newcastle and Darlington coupled engines were l4in,: 
those made for the Saxon Silesian line were 14in. with 5ft. coupled 
drivers. The Richmond for the Great North of England, by R. and 
W . Hawthorn, had Lin. but was not a long boiler; this was made 
in 1845. It may be interesting to add that Mr. W. P. Marshall 
the ex-secretary of the Institution of Mechanical Engineers, was on 
the North Midland about 1840 or 41, when the long boiler lan 
originated, and has the credit of laving suggested to Mr 
Stephenson the desirability of patenting the placing of the centres 
of the three axles between Pech set and smoke-box, which was the 
patent under which the North Star was built. I am not aware 
whether 75 and 76 on the North Midland, built by Hick, of Bol. 
ton, or others subsequently constructed by Rothwell, designed by 
Mr. Kearsley, Locomotive Superintendent, Derby, with the axles 
so placed, were claimed as infringements ; they resembled 74, but 
had the cylinders inclined below the front axle, Bury’s frames and 
fire-box. TYNESIDE, 
December 3rd. 





FIRE-BOX ROOF STAYS, 
Siz.—Herewith I enclose tracing of an arrangement of mine for 
fire-box roof stays, which I think possesses advantages not 
belonging to the plan illustrated in your last week's journal, more 




















especially for portable and traction engines, as the outer casing 
late is left quite clear for the attachment of the cylinders, 
aoe Bg &e., and every stay bolt has a square bearing. 

Lincoln, November 25th. J.J. TYRRELL, 

Sir, —In your notice of Leach’s method of staying the 
crowns of fire-boxes, with an enumeration of its advantages, not 
the least being its adaptation to boilers in use, I felt — con- 
strained to blame that insular prejudice which so obstinately 
refuses to recognise some of the good things in use with our con- 
tinental neighbours. In examining this intermediate, or span 
plate, I could not help remarking how difficult it is to satistac- 
torily overcome some of the difficulties consequent on radial 
staying—the different lengths of stays, their positions, unequal 
burdens, differences of expansion, shouldering, &c. &c. 

Many of your travelled readers will no doubt have noticed the 
flat topped outer shells of some of the engines on Russian and 
German railways, and which have yearly grown more into favour. 
It is this system I would instance as possessing in a far greater 
degree the advantages claimed for the above-named system, with 
others equally important in actual practice, viz. : All stays being 
vertical, one length, consequently expansions equal, with equa 
burdens, uninterrupted discharge of steam globules, easy of access 
for inspection, cleaning, or repairs ; a desideratunn not sufficiently 
valued—all theseit possesses. But its shape—there isthe difficulty. 
It is not consistent with English practice, but like the semi- 
circular form, it has been consecrated and stereotyped by long 
years of practice ; and if we do diverge and adopt through stays 
it must be in radial form, with the aggravating addition of dis- 
torting thecrown plates by a cruelsystem of setting or shouldering. 
I have had unusual facilities of observing the admirable wovk 
done by this class of boiler, and those defects, normal or cumula- 
tive, peculiar to most fire-boxes, seemed to be happily avoided. 
Where bad water is used it is gratifying to see with what ease the 
accumulated deposit is swept away; and is in marked contrast 
to the Sdetioal chipping and grubbing peculiar to the old form. 

In this esthetical age it would be argued that they are 
uncomely, but it would be very difficult to find more compact 
engines than those delivered, for example, by the firm of Kitson 
and Co., Leeds, some few years ago to the Alsace and Lorraine 
Railway, and which moreover for economy in consumption stand 
almost unique in the statistics of locomotive rolling stock. 

Burton-on-Trent, Nov. 28th. R,. WEATHERBURN, 





THE WANDERER, 

Srr,—With reference to your leading article on the steam yacht 
Wanderer in your issue of the 28th ult., may I be allowed to 
make a few remarks, especially as Mr. Spencer is absent in 
South America ? 

The engines of the steam yacht Wanderer have run 100 
revolutions per minute, but were not indicated when so running. 
In the event of failure, only the high-pressure part of the ma- 
chinery was to be removed, so that the ordinary compound part 
might take its place, and which was called 120-horse power 
nominal. i 

Of the indicated horse-power required to drive the vessel a cer- 
tain speed I have no reliable data, but the fastest speed I have 
any return of is 13°66 knots, against a strong tide, in one hour and 
eleven minutes, between the Cumbraes and the Cloch on the 
Clyde. The engines were running about 80 revolutions per 
minute the first part of this distance, and the latter part up to 
100 revolutions per minute. You state, “‘Mr. Perkins fitted 
lantern brasses to the feed pumps.” I merely suggested this, and it 
was followed. Also ‘that Mr. Perkins overhauled the machinery 
when the Wanderer returned to Falmouth from her cruise in the 
Bay of Biscay.” This I did not do, the crew alone having done 
all that was necessary by — the flues and cleaning the 





water gauges, which ought to have been done at sea, The vessel 
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then proceeded without delay with the owner and his family to 
Cowes, running, as you state, about 12 knots per hour. 

The defects in the slide valve showed themselves from the first, 
but as this had panting * do with the ‘‘ Perkins system ” or my 
company’s contract, Mr. Spencer stated correctly that ‘ there 
was an entire absence of trouble affecting the system or pressure, 
either in engines or boilers, with 400]b. of steam,” evidently 
meaning that the low-pressure slide had nothing to do with the com- 
pany’s contract, as the cylinder and slide were to remain in the 
ship if the high pressure part was removed. Nevertheless, the 
responsibility of this slide was thrown upon my company, who 
rather than that the machinery should fail, paid all costs of the 
previous —a with this slide, in which, however, the 
were not allowed the Coaldieg voice, and even protested wit 
respect to some of them, The slide was eventually cured by 
adopting a plan which was proposed by me almost from the first, 
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I enclose in this letter indicator diagrams taken during a fifty 
hours’ trial after the alteration ; the extreme consumption of fuel 
during this trial in any one watch being 490 Ib. per hour, and the 
indicated horse-power on these cards being 377°51 Ib. or 1°29 Ib. 
of coal per indicated horse-power per hour, the engines running 
steadily during the whole trial. This consumption, I believe, 
would be decreased after the slide had n some time in use. 
The cards were taken by Mr. W. N. Harris, the ordinary crew of 
the ship having charge of the boilers and engine. 

Of course I expected when the ship was officially tried she 
would have been worked up to from 500 to 600 indicated horse- 
power, and that the whole experiment would be under mine or 

ir. Spencer's charge—as provided for by the contract—when it 
would have been seen that the boilers had been properly swept 
and cleaned, and the whole of the machinery in an efficient con- 
dition, 

You state also in your article that 1°9 lb. of coal per horse- 
power per hour is a usual consumption in regular work with the 
ordinary compound engines at sea, I should be extremely 
obliged if you would name a ship fitted with engines of 120 
nominal where this result is obtained, and where one could verify 
it. You also state that a ‘leakage of a feed pump is fatal to the 
high-pressure system.” Now, this is not really the case. The 
Wanluse is fitted with a complete apparatus for producing 
fresh water at sea from salt water, and the only result which 
would arise from using this water is that the boilers would be 
liable to the same decay which now takes place in the ordinary 
boiler, and which does not occur when distilled fresh water is 
used, the boilers being then comparatively indestructible. 

I would add that the Loftus Perkins is a paddle steamer for 
carrying passengers on the T'yne—with a Board of Trade certifi- 
cate—and not a tug boat, Lorrvs Perktys. 

Queen Victoria-street, London, 

December 2nd. 


[The engines of the “‘Stag” line ships Eglantine and Camilla 
are 130-horse power nominal, and burn in regular work under 
21b. of coal per horse per hour. In another place will be found 
particulars of the last run of the Eglantine.—Ep. E.] 





Srr,—In a leading article on the steam yacht Wanderer in last 
week’s ENGINEER, you refer to Mr. J. F. Spencer, and in a way 
which seems unfair throw upon him responsibility for the failure 
of the Perkins engine with which that vessel was fitted. Mr. 
Spencer left England last summer to attend to some professional 
business in South America. He is still absent, and cannot know 
of your statements or reply tothem for months to come. Under 
these circumstances you will no doubt allow me space for a few 
words on the subject. _I may say first that I have not seen the 
Wanderer’s engines, and did not know till last Saturday that they 
were to be taken out of the ship; but I had frequent conversa- 
tions with Mr. be sary about the engines, both before and after 
he arranged to adopt the Perkins system. 

It was the satisfactory results obtained from a number of 
smaller engines working on Mr. Perkins’s system that led to its 
adoption for the Wanderer, but the owner of the yacht and all 
the parties concerned clearly understocd that the construction of 
such large engines on the Perkins plan must be regarded as an 
experiment. 

r. Spencer frequently told me that he was adopting in his 
— everything that Mr. Perkins’s experience could suggest, and 
urther, that if the — proved a success it was to Mr. Perkins 
and not to him that all the credit was due. On the other hand, 
Mr. Perkins assumed all responsibility, and agreed to take the 
engines out if they did not prove satisfactory. This being so, it 
does not appear at all likely that any conflict, such as you 
indicate, could exist between Mr. Perkins and Mr. Spencer in 
reference to the drawings. 
_ Competent engineers, who have seen the engines, say they are 
in al] respects excellent examples of design and workmanship. 
Passing over the becasag ny | which arose from leakage at the feed 
pumps, which appears to have been soon overcome, all the trouble 
and mischief seem to have been caused by the slide valve of the 
low-peaaaes cylinder. In fact, it appears that it was the cutting 
up of this valve which proved fatal to the engines. Now, anyone 
might infer from your article that the cutting of this slide valve 
clearly arose from faulty design; but there does not seem to be 
any proof of this. What was, doubtless, the real cause, is an 
essential part of the Perkins system. In the Perkins engines no 
lubricating matter can be used for the valves. You did not even 
allude to this well-known fact in your article, although it seems 
the reasonable and clear explanation of all the trouble which was 
experienced with the main slide, This unfortunate cutting of the 
slide valve shows that very large slide valves cannot be safely 


worked without lubrication, although small ones made of Perkins 
metal may be working and wearing well under such eonditions. 
It does not prove, however, that the Perkins system for large 
engines is a failure; other valves which work with less friction 
can be used, and it is possible that the complete success of Mr. 
Perkins’s engines, which appeared at first to be fully realised in 
the Wanderer, may yet be attained. Wiiu1aM Ineus, 
Bolton, December 3rd. 





STRAINS ON GIRDERS. 


Srr,—I have attempted, so far as time permitted, to find the 
reactions, bending moments, &c., of the continuous girder figured 
in last week’s ENGINEER. 

Let A E be the girder of four spans, each = /, 

Let Mo, Mi, &c., = bending moments at A, B, &c., respectively. 

Then Mo = O, and My, = O. 


Let po = reaction at A. J 
P, +pr= pa B; P, being taken to the left. 
p2 + pp - ” C; Pa ” ” 
P; +p = ” D; P; ” ” 


0, = Me 
It wit be found convenient to call the intensity of load at A, 
w,; at B, we; &c.; and afterwarde to substitute w= O, w= W, 
w, = 2W, &e. 
In span C D, if M = bending moment, distant z from C, we 
shall find 





M =M,+poxr— 2 Ma oy 
Proceeding in the ordinary way, we shall find the equation 
connecting Mi, Mo, M;, is— 
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240 Me + 60 (Mi + M,) +15 w, 2 + 28v,f-13m%2 = 0. 
This reduces to— 

oes 240 M, + 60 (Mi + M,) + 19 w/? = O. 
Similarly, 240 M + 60M, + 49 wl? = O; and 
240M; + 60 Mz - 11w? = 0, 


Hence-— 
Mi = wt, M,= So wh, My= 527 wr. 
The reactions are— 
P,+ ps = an wl,ps = ow 


The points of contrary flexure in each span are obtained by 
La ad M (the bending moment) = O, and solving the resulting 
cubic. 

Max. M in each span is got by substituting the proper value 


of « determined by the equation = 0. P I. 
ax v 


November 19th. 


SPECIFICATIONS FOR TRONWORK. 


Srr,—I was much pleased to see your article on this subject ; 
it is one that needs to be discussed with a view to amendment. 
Specifications are in most cases stereotyped things, and old errors 
are reproduced again and again; but engineers put a quiie 
different construction on the meaning of a specification from that 
put by contractors. For example, it is a common thing to 
stipulate in bridge work that all angle and tee irons shall be 
planed at their ends, yet it isa clause very troublesome to enforce. 
Again aspecification will say, “‘ all plates are to be planed so as to 
make close and accurate butt joints.” Yet it is impossible to get 
floor plates of bridges laid with joints in contact with each other, 
while planing is never dreamt of. A clause will run thus, ‘ Rivets 
to be made of the very best quality of rivet iron.” Yet 
contractors will supply what they call ‘‘ good ordinary rivet iron,” 
and if censured, will reply, ‘‘Oh, such things are put in specifica- 
tions, but are not expected to be given.” Another item that 
inspectors of iron bridges have to contend against is this—when 
they reject bad work they are accused of obstructing the progress 
of the work. The following clause is often put in specifications ; 
‘* All disputes are to be referred to the engineer, whose decision is 
to be final, conclusive, and binding both on the owner (or corpora- 
tion) and on the contractor.” Now every lawyer knows this clause 
is worthless, because in this country no dispute of the kind will be 
left to any single umpire to judge, especially one personally 
interested. Why = such things in? INSPECTOR. 

London, November 29th. 

[We are afraid “‘every lawyer” would be against our corre- 
spondent on his view of the arbitration clause—Ep. 








TENDERS, 


Sir,—The usefulness of public tenders and the advantages of 
a the results must be very great when we see such a 
ifference in price as two to one, being the results of thetender for 
machinery to be put up at Darenth as stated in your last issue. 
Again in your number for Nov. 21st the results of a tender for 
sewerage works at Belgrave, the difference is exactly three to one. 
Does the one who tenders at the lowest ever get a profit, and does the 
one who tenders at the highest ever get a contract? Of course 
allowances must be made for locality, price of material, transit, 
&c., but they are nothing compared with the great difference of 
— Why, a contractor in New Zealand could compete with the 
ighest on the list. In the Belgrave sewerage list it is not one 
contractor who put such a high price, but there are no less than 
eight who go into four figures. The townsfolk of Belgrave may 
now rejoice in the knowledge that they can purchase three 
sets of sewage machinery for the price they might have had to pay 
for one set if they had not gone in for public competition. 
Peckham, December Ist. E. 8. 





THE BESSEMER PROCESS. 

Str,—The world is not yet supplied with Bessemer steel manu- 
factured from Cleveland pigs, cooked in lime-lined converters, 
with Blue Billy sauce. I see, however, a move has been made 
in the right direction, and a patent has been taken out for blow- 
ing lime into the converter, a process which I should have 
imagined should have preceded that of lime linings, when 
the relative specific gravities of lime and melted iron are taken 
into consideration. As the blowing down of air upon the surface 
of melted pig iron has been superseded by the upward blowing of 
air through it, so it is reasonable to suppose that lime, forced 
through melted phosphoric iron, will prove more effective as a 
purifier than when simply brought into contact with that iron. 

Some time back I called attention to a process, patented by 





Mr. Edwin Pettitt, of Cheltenham, for blowing roll scale or 





hammer slag and other substances into melted phosphoric iron, 
and I detailed an experiment—a successful one—in which 
Heyford pig iron, as phosphoric as that of Cleveland, was 
practically dephosphorised, and converted into Bessemer metal, 
possessing all the properties of malleable iron, and this without 
the use of a lime lining, or of lime in any form, and without 
either spiegeleisen or manganese. Besides calling attention to 
this curious fact in the public papers, I wrote to M. Pourcel, 
asking him if he could explain the remarkable result, and eluci- 
date its chemical nature. I never received any reply. Possibly 
the fact might have come into awkward collision with some pet 
theory and was best let alone. I believe I first started the blow- 
ing-in system more than twenty years ago, and one of my patents, 
viz., for blowing carbonaceous matters into the converter, is, I 
think, still in use at some of the continental works. 

The drawback to the blowing-in of substances, in order to 

purify the melted cast iron, lies in its tendency to chill the metal 
and cause it to set in the converter before'a sufficient amount of 
the substances employed can be forced in. Like other difficulties 
I have no doubt this may and will be overcome, and what to me 
appears an important step towards this desirable object is 
embodied in a patent process recently enrolled-by Mr. W. H. 
Fryer, of Coleford, for desiccating the atmospheric air employed 
as a blast for the Bessemer converter or for the blast furnace. At 
present of course a large amount of moisture is introduced with 
the blast into the converter, and, therefore, a quantity of 
hydrogen dissociated with its well known cooling effect. Now 
the previous desiccation of the blast will, no doubt, occasion a 
considerable accession of temperature in the converter, thus 
affording a far wider scope for the blowing in of materials, as in 
Mr. Pettitt’s process, suitable for dephosphorising or otherwise 
purifying the melted iron operated upon. 
_ As I have mentioned hydrogen, I may, perhaps, add that many 
years ago I pointed out that the cells or honeycombs in cast steel 
ingots were not caused by carbonic oxide. This puerile 
conceit, as it was then considered, was very properly sat upon, 
and extinguished at the time ; and yet a high continental autho- 
rity has recently demonstrated that hydrogen, and not carbonic 
oxide, is the chief agent in the formation of these cells. Now, Mr. 
Fryer’s process, which deprives the blast of its moisture, deprives 
it of the hydrogen contained in that moisture, and therefore we 
may infer that the ingots of steel produced by it will be free from 
the cells or tomas. which are due to the presence of hydro- 
gen, and which constitute in many instances so serious a defect. 

Cheltenham, December 8rd. R. F. Musner. 





WIRE-ROPE STREET RAILWAYS. 

Srr,—In the description of the Clay-street-hill wire-rope rail- 
way in this city, given in No. 1241 of your excellent journal, you 
mention Mr. A. Hallidie as the engineer of that road. Mr. 
Hallidie was one of the promoters, and is now one of the owners 
of it; but the engineer of the first section of the road was Mr, 
Wn. Eppelsheimer, now building a similar road in Geary-street, 
in this city. I saw, frequently, Mr. Eppelsheimer making the 
drawings and superintending every detail of the road. 

E. J. Morera, 
Late Assistant Lt.-Ho, Engineer for California, 

San Francisco, November 8th. 





AN APPRENTICESHIP DIFFICULTY. 


S1r,—Can any of the readers of your valuable paper inform me 
whether there is any remedy for the following case :—Having been 
apprenticed to a civil engineer through the medium of an 
advertisement, foolishly unsupported by any references, I find that 
a course of tyranny and gross and abusive language, only to be 
heard in the lowest slums of London, practiced upon the other 
pupils by the principal, is directed towards me after the second 
half of the premium has been paid. Having a little spirit in me 
not unmixed with self-respect, I refuse to stay and submit to such 
gross insults on every occasion even where censure may be 
merited, and as I can get no guarantee that I shall not be 
subjected to this injustice in the future, I am anxious to know if 
there is any remedy. I hope this will serve as a warning to 
people not to put their faith in advertisements without making 
full enquiries on the subject. AN ARTICLED PUPIL, 

November 28th. 








TENDERS. 


DORCHESTER. 


For supplying and erecting iron columns, girders, &c., and 
brewery plant for the new brewery, Dorchester, for Messrs. 
Eldridge, Pope, and Co, Messrs. Seamell and Colyer, civil 
engineers, 18, Great George-street, Westminster. uantities 
for the iron columns, girders, &c., supplied by Messrs. Curtis 
and Son. 

Contract No, 1—IRONWORK, £ ad 
Macnaught, Robertson, and Co. (declined)... .. .. - 


Westwood, Baillie, and Co. “as oe cc Gane@ @ 
Horseley Iron Company .. «.- «1 s+ ee ee oe 8686 00 
Appleby Bros. i Or a a ae | 
Casheempand Co... .. << ae 0s ue co cu ce, SE O CO 
Handyside and Co. .. .. .e «s es «+ of o 3474 6 §& 
Cockey and Co. .. .. .. oe se ce ce os co. 3650 0 0 
Thornewill and Warham (accepted) .. .. .. .. 818 0 0 
Oxloyand Co... 2. 2. cs 00 ce ce ee ce ee SIO OD O 
Contract No. 2.—Bo!ILers. 
See ee rrr ak ae. 
Thornewill and Warham (accepted) .. .. .. .. 897 0 0 
re ce re 
Seaward and Co. (declined) « we. «0 — 
Conrract No. 3.—Coprer, Hor Back, &c. 
Dimas he es he ee ee ae eas od. oe SOO 
a rer ee: Re 
ROR we os es ce oe ed eo) “Adin nee ©) O 
Lea a ae ne, ae he ek 
Pontifex and Sons (accepted) .. .. .. «. +» «- 958 OO 
Blundell Bros. ‘idk ashes Lee Ee oe oe 
Pontifex and Wood, for copperonly .. .. .. .. 450 0 0 
Contract No. 4.—MILLWRIGHTS’ WorRK. 

LS EI Se Pe ae ae ee oe 
Horton and Sons .. 6. ee ee ee we ee ee we S817 00 
Puma ond Bom... ce uk tk te te ct ee, SO 
en re ee ek 
Thornewill and Warham (accepted) .. .. .. «. 3275 0 0 
Oxley and Co. Reena mon area yn -. oe S304 0 0 


Contract No. 5.—Backmakers’ WORK. 


See ae . 731 0 0 
DUNE OO tc. sce a es ae ee OO 
Oxley and Co, Ree ae AO ete, ae RRA Se 
re ee ae EO 
J. Colyer and Co. (accepted) .. .. «. «2 «- «- 49615 0 
Contract No, 6.—State Backs. 

Sessions and Co. (declined) .. «. «. «+ + _ 

Temple and Co. do. asad aa 

Stirling pe uldar® adie ham eta ings wea idan a © 
Oe als Na ke Se, aa oa, 0c ow Ree © 
Braby and Co. as MGhal ea. aon Ok ae lel ool oan; 
EN: | ee re ae ee 

Contract No. 7.—Prre CONNECTIONS. 

Pontifex and Wood (declined) .. wel eats WL as -- 

Shears and Son do es, Sak Da. ay ten Oe _ 

REGRET OR. cs ess isa es ee oe ee 
Sicbe and Gorman So'gae “se, Les 30. ghey wee ee S 
Beane SUE NE obo. ae ea ar ey wo BR 
Portifex and Gon... cs os sa 5s” a6 er oe. os 1S 8 
Oxley and Co, dt. ad une c¥ee pean. an ae  hge: arr 
Blundell Bros. ee ae ee ae ek 
Thornewill and Warham (accepted) .. .. .. «- 1045 0 0 

Contract No, 8.—REFRIGERATORS, rf 
Lawrence and Co, (accepted) .. .. «. + oe « 179 0 0 
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STANDARD ROLLING STOCK AND PERMANENT WAY, BERGAMO AND LODI TRAMWAY, 


(For description see page 421.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 
PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GeroLp and Co., Booksellers. 
LEIPSIC.—A. TwikTMEYER, Booksel: 
NEW YORK.—Tae Witimer and 


Rooers News Company, 
81, Beekman-street. 








TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, ya rae ype by a large envelope legibly directed by the 
writer to himself, i tage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copi 

*,* All letters intended fi 





copies. 

‘or insertion in THE ENGINEER, 07 
c ng q » must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 


F. M. W.—There ave no such books. 

C. R. H.—8404, Sept. 30th, 1875. Price 10d. 

Inquirer. —Pewtress and Co., 15, Great Queen-street, London. 

G. M. C.—Apply to the Barrow Shipbuilding Company, Barrow-in- Furness. 

8. C. H.—You may possibly obtain luminous clock dials from Messrs. J. J. 
Wainwright and Co., Cambridge-street-buildings, Birmingham. 

F. G. H. (Port Royal).— Messrs. Spon, of Charing Cross, or Crosby Lockwood 
and Co., Stationers’-hall-court, London, B.C., may be able to supply you 
with the book. 

P. E. J.—(1) Scott Burn's book of ‘* The Farm. (2) No trustworthy book of 
the kind. (8) Bourne on the ** Steam Engine,” last edition; Rigg on the 
* Steam Engine.” 

J. H. (Heating with Gas).—(1)Your questions were fully answered in our 
last impression, in which we published a drawing of the apparatus. 
(2) We think it probable that you can obtain a gas engine for blowing an 
organ from any maker of gas engines. 

A Susscriper.—T// the flame of a Bunsen burner is not permitted to touch a 
cold surface it will not be more wnwhol or unpl t than an 
ordinary illuminating gas flame. Bunsen burners liberate carbonic acid 
ond water, and is also produced under certain circumstances actelyne, 
which has an extremely disagreeable smell, It is only produced when the 

teperature of the flame is very high. 

H. V. Z.—The pressures carried supply no satisfactory evidence of the 
evaporative efficiency of a fuel. Of two fuels, however, that might be the 
best for a given purpose which kept steam best, a result due, perhaps, to one 
fuel burning more freely under the fixed conditions of draught than the 
other. The true value of a fuel is fred by the quantity of water evaporated, 
not primed away, per pound of coal, and unless both coal and water are 
accurately weighed the experiments are good for nothing. 

R. T.—Y our letter gives rise to nice questions of law and fact which it would 
be impossible for us upon present information to decide. Certainly your 
neighbours may have a right to run their drainage through the sewer under 
your house ; they may have an casement through your own sewer. This 
easement may have been acquired by express grant or by uninterrupted user 
Jor twelve years. If the easement exist any interruption by you of the 
proper flow of sewage will give your neighbours a right of redress. You 
should consult your solicitor. 

W. H.--— We never asserted that gas used in any form of boiler could be as 
economical as coal. How can a comparison be drawn between the gost of 
gas at 38. 6d. per 1000/t. and that of coal at 38. 6d. per ton? If our 
correspondent had to deal with metropolitan condit:ons he would sind the 
balance not quite so heavy against gas. The South Metropolitan Gaslight 
and Coke Company, for instance, sell gas at 38. per thousand, while the 
cheapest coal that could be used costs 208, to 21s. per ton, or nearly six 
times as much as he pays. At these prices you could heat about 7O0/ft 
of 3in. pipe for 1s. 2d. per day with gas, or 300ft. with coal. In the 
majority of cases no one wants to heat more than 30ft. or 40ft. of pipe with 
gas, and you will find that the consumption of coal to do this would be 
nearly, if not quite, as great as would suffice to heat twice as much piping. 
You have not said where your 300 yards of piping are fixed or the temperature 
maintained, 











EMERY AND GLASS CLOTH MACHINERY. 
(To the Editor of The Bnguneer.) 


Sir,—Can any of your readers give me the address of manufacturers of 
machinery for making emery cloth and glass paper ? Emery. 
London, N.W., December 2nd. 





SMALL BLOWERS. 
(To the Editor of The Engineer.) 

Sir,— Will any of your correspondents kindly name makers of small 
blowers with reciprocating motion, say of Sin. to 10in. stroke, and to 
work 100 double strokes af minute ; also particulars of the same? 

London, November 29th. E. 





BALL-AND-SOCKET JOINTS FOR WATER MAINS. 
(To the Bditor of The Bagineer.) 

Sir,—Can any of your readers furnish information as to the ball-and- 
socket joint for water mains, which we believe was patented by a Mr. 
Craven in America? We should be glad to communicate with any one 
holding a patent for England, or give us particulars, B. 


AND B, 
London, November 27th. 





MILLS’ AUXILIARY BUFFER.—PATENT No. 1082. 
(To the Editor of The Engineer.) 

Sir,—In the Abstract of Specification of above you state that ‘ Letween 
the ordinary buffers is fitted an additional buffing apparatus,” &c. If 
you look at the Patent-office specification you can at once see by the 
drawings that my machinery is upon the outer frames, and at pages 13, 14, 
and 15, the description is quite clearly given. F. A. MILts. 

Waterford, November 29th. 





SUBSCRIPTIONS. 


Tax Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or i ¥f preferred, be supplied derect 


it ca: 
from the office, on the following inne Gontd Oh advance) :— 
Half-yearly (including dowble number)... .. .. £0 148. 64. 
Yearly (including two double numbers). . +. &1 98. Od. 


If credit oceur, an extra charge 
be made. Tux ENGINEER is registered for tra 
Cloth Cases for binding Tur ENGINEER Volume, price 2s. 6d. each. 
The fe Volumes of THe ENGINEER can be had, price 18s. each :-— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of THE NGINEER can be made up, comprising 47 volumes. 
Foreign & tions for Thin Paper Copies will, until further notice, be 
received at te ing cain” aubemnbere paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free, Sub- 
odo re sent by Post-office order must be accompanied by letter of advice 
po Publisher. Thick Paper Copies may be had, if preferred at increased 


sisted i a a 
Natal, Rethortand a, NewBruntwick, Newfoundland, New South h Wales 
United States, West Coast of Africa, West Indies, China vid South: 
“Dottie ty pias in London.—A: Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian re ng an ' ’ Russia, 
ber rg rs , Sweden, £1168, Chili, Borneo, and Java, £258. India, 


ADVERTISEMENTS. 


“ee The charge for Advertisements of four lines and under is three shillings 
‘or every two lines afterwards one shilling and : odd lines are 


charged one shilling. The line a seven . When an adver- 
tisement measures an inch or more the is ten shillings per inch. AU 
single adi from the country must be in 
payment. Alternate coy ay igre be inserted msyethe = 
regularity, regularity cannot be guaranteed in case. 
except weekly advertisements are taken subject to this condst 

Ap DELIVERED BEFORE 

Srx o’cLook on TauRsDAY EVENING IN EACH WEEK. 
*.* Letters 
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MEETINGS NEXT WEEK. 


Tue InstiTuTION or CiviL ENGINEERS.—Tuesday, Dec. 9th, at 8 p.m.: 
preys a “The Passenger Steamers of the Thames, the Mersey, and 

e ie.” 

hoy a or TELEGRAPH ENGINEERS. — Wednesday, Dec. 10th: 
Council meeting at 7p.m., annual general meeting at 8 p.m., for the 
reception of the annual report of the Council, and for the election of 
Council and officers for the ensuing year, the ballot for which will be 
open until 8.30 p.m. The following r will be read ; ‘‘On the Opera- 
tions Connected with the — wg of the New Marseilles-Algiers Cable,” 
by Mr. E. March Webb, Associate, 
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MARINE ENGINE ECONOMY. 


Low freights and keen competition have rendered 
ooeeny in the working of steamships a matter of almost 
national importance. We are just now the ocean carriers 
of the whole world. How long we shall retain this 
position rests very much, but not altogether, with 
ourselves, The poee of the United States begin to 
look even now with hungry ~~ at the magnificent fleets 
of merchant steamers which belong to Great Britain, 
and on which the American farmer has to rely for the 
transport of his grain and his wheat to English shores. 
Already the New York and Philadelphia journals ask 
how many more years are to roll over before American 
enterprise places merchant steamers on the ocean to share 
with us, if not to absorb altogether, the _— which we 
now extract from American commerce? The extravagant 
tariffs ruling on the other side of the Atlantic have done 
us this good at all events, that they have entirely prevented 
the building of iron steamers in the United States. But 
this may not last. By one stroke of the pen the Ameri- 
can Government could throw open the ports of the 
nation for the admission of ship-plates, bars, and angles 
free of duty ; and there can be no doubt that were this 
once done American enterprise would not be slow to 
avail itself of its advantages. erica has, however, as 
yet everything to learn concerning the building of ocean 
steamships and their engines, and some time must at the 
worst pass away before our own shipowners will have 
serious competition to contend against. It is none the 
less necessary that they should not rest content with past 
achievements, but push steadily on to greater economies 
and greater successes than they have yet obtained. Not 
so long ago steam communication with America could 
only be sustained by the aid of large Government 
subsidies. On this point the late Dr. Lardner has 
been much misunders We hear it stated over and 
over again that he maintained that an ocean steam- 
ship was a mechanical impossibility, the truth being that 
he never said anything of the kind. He did assert 
that such ships were commercial impossibilities, and 
according to his lights, he was quite right in this. While 
ships propelled 4 paddles were fitted with engines 
burning 6 Ib. to 8 lb. of coal per horse power per hour, 
they could not be made to bay. Neither engineers nor 
speculative capitalists rested content with bridging the 
Atlantic by ships partly maintained at the cost of the 
Government of the country. Improvement upon improve- 
ment was effected, and we have now reached such a 
measure of success, that while Australia and India can 
be reached by steamer in not much over a calendar 
month, the consumption of coal has been brought 
down to under 2 1b. of coal per horse per hour. As 
an example of what has been done very quietly and 
unobtrusively by men who build and own and engine 
what are sometimes contemptuously called cargo boats, 
we may give here some rticulars of the last 
voyage of the steamshi glantine, one of the 
“Stag” line, from seen Ae The ship is 257ft. 
long, by 32ft. 6in. beam, and draws about 19ft. 
She is propelled by compound engines built by the 
North-Eastern Engineering Company, Sunderland, the 
engines, designed by Mr. Allan, the manager of the com- 

ny, being very similar to those illustrated in THE 
ENGINEER for June 9th, 1871. The high-pressure cylinder 
is 28in. and the low 54in. in diameter, with a stroke of 
2ft. 9in. Steam is supplied by two boilers, with two fur- 
naces in each, of the ordinary type. The safety valves 
are loaded to 75 1b. The Eglantine left Copenhagen 
with a fair wind at 8 a.m. on the 26th ult., and reached 
Gravesend at 11.40 a.m. on the 29th, thus making some- 
thing like 10 knots the whole way. Her cargo consisted 
of 1800 tons of oats, linseed, and tallow. The engines indi- 
cated very uniformly throughout the run 522-horse 
wer ; the screw which is common, four-bladed, and 13ft. 
pitch by 14ft. in diameter, making 64 revolutions per 
minute. The coal—a good north-country—used was care- 
fully weighed during twelve hours, and was as nearly as 
might be 10tons5 cwt. pertwenty-four hours. Thisis equiva- 
lent to a consumption of but 1°83 lb, per horse-power per 
hour, and it must be remembered that the ship had 
been lying in Cronstadt for some time before; and that she 
ran thence to —— at slow speed, detained by 
fogs and gales. Neither her engines nor boilers were in a 
condition specially established in order that a high result 
might be got ; and her engineers regard her performance 
as nothing abnormal, or more than they expected, except 
as regards her speed, which was augmented by, as we 
have said, a stiff north-easterly wind. We have no reason 
to doubt that the performance of the engines of the 
pr ony rs can be paralleled by that of the machinery of 
other ships, and we may take 21b. coal per horse per hour 
as a basis on which to estimate the chances for and 
against securing still further economy. 

It is not probable that the boilers of the Eglantine 
evaporated more than 10 lb. of water per pound of coal, 
probably their duty was less, but in any case this gives 
rather less than 20 1b. of steam per horse-power per hour. 
The initial cylinder pressure by the cards before us is 
721b., or 72 + 15 = 871b. absolute. The temperature 


| corresponding to this is 318 deg. The pressure at the 


moment the exhaust port opened was 7lb., nearly, 





absolute, corresponding to a temperature of 177 deg., and 
318 deg. — 177 deg. = 141 deg., as the range between T 
the temperature of reception, and ¢ the temperature of 
rejection. Then 141 deg. x 772 = 108,852 foot-pounds 
of work to had from each pound of steam during 
expansion. Allowing for clearance, we shall not 
be far wrong if we take the work done by each 
pound of steam during the full pressure part of 
the stroke as 57,000 foot-pounds. Then 57,000 + 108,852 
= 165,852. A horse-power exerted for an hour = 
1,980,000 foot-pounds, and = = 11°93, say 12]b. 
e ’ 
of steam. That is to say, the weight of 87 lb. steam 
required to develope one horse-power under the stated 
conditions would be about 12 lb. But 20 lb. were 
actually used ; what becomes of the difference ? It is, no 
doubt, lost partly by cylinder condensation, and partly by 
leak, past pistons and glands. If greater economy 
is to be had, it must be got by some expedient which will 
give a portion of the 8 lb. of steam used per horse-power 
hour in excess of the quantity theoretically necessary. 

e say this because it is improbable that any marine 
boiler can be made which will, in regular work, evaporate 
more than 10 lb. of water per pound of coal. 

There are just two ways in which a higher duty can be 
got from each pound of steam. The first consists in 
augmenting the initial pressure and temperature. Thus 
with an initial pressure of 400 Ib. on the square inch, we 
have T = 445, and ¢ may be as low as 170deg. The 
— will then be 275 deg., and the relative economy of 
87 1b. and 400 lb. steam will be apparently as 141 deg. is 
to 275deg. But to get this range 87 1b. steam must be 
expanded about 12°4 times, while 400 lb. steam must be 
expanded over sixty-six times. In practice such a range 
of expansion as this last cannot be adopted with 
any hope of success, for no matter what precau- 
tions are taken, the condensation in the cylinders 
and pipes would be enormous. Indeed, it is almost 
certain that a better result can be got in prac- 
tice with an expansion of 7 or 8 to 1 than with 
any other ratio. It is evident, therefore, that further 
economy in marine engines is to be sought rather in 
reducing cylinder condensation—whether in the cylinder 
or the jacket—and leakage, than by any attempt to in- 
crease much the pressure and range of expansion. At 
another time we may return to this subject ; we have 
for the present said enough, we think, to indicate one 
direction which future developments of steamship 
economy must take. 


WATER METERS IN MIDDLESBROUGH. 


Ir has long been said that no such thing as a good water 
meter exists; and recent events in Middlesbrough go to 
show that in the opinion of some persons a trustworthy 
meter has not yet found its way there. A very remarkable 
petition, prepared under circumstances which deserve 
full publicity, has been submitted tothe Local Government 
Board. The petition emanates from the principal water 
consumers of the district, and is signed on behalf of 
Hopkins, Gilkes, and Co.; Fox, Head, and Co.; Gilkes, 
Wilson, Pease, and Co.; Bolckow, Vaughan, and Co.; and 
eleven other firms of first-rate standing. To make 
matters plain we must explain that the Stockton and 
ee Corporations Water Boards measure the 
water which they selltoconsumersby meters. Itsometimes 
happened that the metersshoweda lower consumption than 
the officials of the Water Company expected, and to make 
matters right they have adopted, we are told, thev erysimple 
and effective expedient of pushing on the hands of the in- 
strument until the indications of the meter coincided with 
their notions concerning the quantity of water which 
ona to have been used. In order that our readers may 
makenomistake, we may say thatif the meterexaminers of 
a London gas ee finding that Mr. Smith, Mr. Jones, 
Mr. Brown, and Mr. Robinson had used each but 2000 
cubic feet of gas when they anticipated a consumption 
of 2200, were to put on the hands of the meters until 
they indicated 2200, and then charged the consumer 
accordingly, they would do just what the Middlesbrough 
Water Board is said to have done. 

The petition deserves to be placed on record in our 
pages, as something unique. It is addressed to the Presi- 

ent of the Local Government Board, Whitehall, and runs 
thus :—“This petition of ironmasters, iron manufacturers, 
and other persons carrying on business at Middlesbrough, in 
the county of Yorkshire, humbly showeth—That whereas 
we, the undersigned, are all large consumers of water for 
trade purposes, and that such water has been for many 
a supplied from certain waterworks situated near 

Jarlington, in the county of Durham, now in the posses- 
sion of the Stockton and Middlesbrough Corporations, 
and managed by a Board called the Stockton and Middles- 
brough Corporations Water Board ; that the said Water- 
works belonged in 1877, and for many years previously, 
to a company constituted under a special Act of Parlia- 
ment, and called the Stockton and Middlesbrough Water- 
works Company, which company sold theirenterprise tothe 
present Corporations Water Board in 1878, the principal 
servants and officers of the former company being 
e-engead by, the present Board and carrying on 
the detail business connected with the waterworks as 
formerly ; and whereas we, the undersigned, have been 
accustomed to be charged and to pay for such water as 
we have used both to the old company and the new board 
according to the accounts sent in to us quarterly, and 
purporting to be based upon the registration of the water 
meters placed on our respective premises and belonging 
to the waterworks, and under the care and control of the 
waterworks officials alone, and which are kept sealed so 
as to prevent access to any persons other than the said 
waterworks officials. Now this petition showeth that 
we have reason to believe that over the whole 


eae of occupation by the present Water Board, and 
or about six years at least of the occupation of the old 
waterworks company, the indexes of the said water meters 
have been at various frequent times tampered with or 
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altered by the works officials in such a way as to cause 
them to indicate a greater consumption of water than 
would otherwise have been indicated by the meter. That 
the accounts sent in to us from the waterworks have been 
in accordance with such altered readings of the index, 
and that therefore we have been overcharged and have 
overpaid considerable sums of money ; that such altera- 
tions of the indications of the meters were made without 
our knowledge or consent; and we have evidence to prove 
that they were made with the knowledge and consent of 
some of the leading officials connected with the works ; 
and we submit herewith a statement made by one Enos 
Amos, an inspector of the Water Board, admitting that 
on several occasions he has interfered with the indexes 
of meters in the manner referred to, by instructions from 
his superior officers. We submit also correspondence 
proving that responsible persons connected with both 
the old and the new Water Board have recently been 
fully apprised of what has taken place :—That the late 
directors of the old company refuse to entertain any 
allegation or claim, and throw all responsibility on the 
present board; that the latter have conducted, by a 
committee of their own body, an investigation, limited to 
a single case of overcharge ; that they admit that case was 
proved, and offer compensation for the amount involved ; 
that they have ceniialeds declined or failed to inves- 
tigate any of the other cases of overcharge, or to 
make or offer restitution for them, although nearly 
three months have elapsed since the allegations were in 
their possession. We believe this failure to do what we 
consider justice to be largely due to various local 
interests, which may obviously tend to preventa full, 
free, and impartial inquiry. We now petition your 
honourable board, after having perused the evidence we 
herewith submit, to send down into this locality a Com- 
missioner, with power to call witnesses and receive any 
evidence which may be tendered bearing upon this 
matter; that such Commissioner should make a thorough 
investigation, and if the allegations submitted should be 
found to be substantiated, that then your honourable 
board should take such action as you may deem fit to 
bring offenders to justice and to compensate those who 
may be found to have suffered injustice.” 

The petition is dated November the 15th. We have 
not yet heard what reply has been received. 

Not the least remarkable feature in the whole transac- 
tion is, that as we understand, certain members of the 
Water Boards are actually justifying the action of their 
officers, while other gentlemen deny the statements of 
Amos. However, a small committee of the Board, 
consisting of the chairman and their solicitor, have 
investigated one case, admitted that the accusation was 
proved, and have offered compensation to the injured 
parties. But they flatly refuse to carry the investigation 
any further, and Amos has been dismissed without 
notice and without a character. It is abundantly clear 
that Amos has accused the Stockton and Middlesbrough 
Water Boards of fraud ; it is evident that all those who 
have signed the petition have repeated the accusation. 
It is before all things expedient that a public body 
against the official honour of which so grave a charge 
has been urged, should, without a momeni’s delay, rebut 
the charge, and demand investigation. We find, how- 
ever, that only a section of the Board has adopted 
anything like this course. Others do not deny that 


Amos may be quite right, and assert that the 
officials of the company did no wrong when 
they made a meter show a larger consumption 


than it had measured; while two of the Board held a 
kind of private investigation, admit as a result that 
Amos only spoke the truth, and having offered com- 
pensation, refuse to proceed furtherin the matter. Was 
ever anything like this heard of in England? Let it be 
supposed that the meters were untrustworthy; then it 
was the duty of the Water Boards to have them removed 
and replaced by accurate instruments. If it be answered 
that none more accurate could be had, or that the cost 
of new meters would have been too great, then the con- 
sumers should have been consulted, and they ought to have 
received notice that the Water Boards were not content 
with the meters, and would push on their hands 
to make them right. No doubt against such a course 
the consumers would have indignantly protested ; so to 
save trouble the Board officials shifted the indices and 
said nothing about it. If we called things by their proper 
names we should have to print a very ugly word indeed 
in giving the action of the Board its true title, and we 
find it very difficult to refrain. As to the literal truth or 
falsehood of the charge, we refuse to express any 
opinion more positive than that it is to the last 
degree improbable that fifteen great manufacturing 
firms, composed of shrewd business men, would have 
sent in such a petition as that we have reprinted 
above unless they had: good reason to believe 
that its statements were quite true; yet if we accept this 
view, what a picture of official life have we before us? It 
is much to be desired that the independent investigation 
sought for should be made. If the Water Boards are 
innocent, they have nothing to fear, and should court the 
inguiry. Let us hope they will use all their influence to 
isbete Government to grant the prayer of the petitioners. 
This would look well at all events. If the charges are 
proved, we also hope that no false delicacy will induce the 
Government to spare the guilty. The prosecution ofa water 
company for fraud on the consumers, would, it is true, be 
a novel spectacle ; but it would teach a very valuable 
lesson. Nothing encourages the spread of fraud more 
than immunity enjoyed by the fraudulent’; and companies 
and boards are disposed to be rather lax in drawing the 
line between what is right and what is wrong. This kind 
of thing ought to be checked with a firm hand, and should 
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the Stockton and Middlesbrough Water Boards be found 


guilty they ought to be punished with strict justice for 
example sake. Meanwhile, perhaps it would be just 
as well if someone would invent a meter which the 
officers of water boardscould not tamper with. If the meter 
wasone which would not break down or wearout, and which 





moreover, would Jet its personal equation be calcu- 
lated, so that its errors might be estimated with some 
approach to accuracy, a stumbling-block would be 
removed from the way of water boards. Can it be 
ossible that the Stockton and Middlesbrough Water 
Boards enjoy the proud pre-eminence of being the first 
public body accused of attempting to defraud its cus- 
tomers? Perhaps so, if open accusation be meant. We 
fear, however, that other bodies supplying water, and 
even gas, have been silently accused before now of 
charging for something never supplied. An injustice may 
thus have been done. After all, it would save boards 
of all kinds from some suspicion if consumers felt that 
they could say, speaking of a board, “ It dare not cheat 
me,” as well as “It would not cheat me.” 


LS eS 


NORTH-EASTERN RAILWAY WORKS, 

Ir will not be unpleasant news to those interested in the 
North-Eastern Railway, to find that whilst there is commenc- 
ing an increase in the receipts of the company, there is a 
prospect of a further reduction in the expenditure on capital 
account. During the last half year that expenditure was to 
the large extent of £232,820; and in the present half year 
that expenditure is expected to reach about £293,276; but it 
is probable that in future half years there will be a reduction. 
It is expected that the expenditure on the enlargement of 
Leeds new station will cease after the end of the present year ; 
that the York railways and station expenditure will be com- 
plete. There has for some years been expenditure on the 
Swinton and Knottingley line and branches, which will cease, 
whilst the smaller works at Tweedmouth will be financially 
completed, as also the larger works in connection with the 
Byker and Percy main line. In addition to these, the 
immense dock works at West Hartlepool are approaching 
completion, and the ensuing six months, at the present rate 
of expenditure, will exhaust the estimate; the Monkwear- 
mouth Junction lines should at the current rate of expendi- 
ture cease to demand money after January ; and the same 
remark applies to the Castle Eden and Stockton branch. The 
South Shields Station works and the Leeds and Pontefract 
and York Cattle Market lines will be completed in the next 
half year, so that there should be a large reduction in the 
expenditure. There are two works of moment in progress— 
the Whitby, Redcar, and Middlesborough Junction, on which 
£24,600 have been expended up to the end of the last half 
year ; the current expenditure 1s at the higher rate of £2800 
monthly ; but after the close of the present year £200,000 
remain to be expended. On the Pickering and Seamer branch 
£1600 only have been spent; the current expenditure is 
£4100 monthly ; and after the close of the year £124,000 will 
be needed. A series of additions to lines at West Hartlepool 
will in future half years claim £44,000, and others between 
Newcastle and Heaton a further sum of £99,000; and of that 
there are still capital works of moment before the North- 
Eastern. The growth of trade at West Hartlepool, and the 
revival in the Cleveland district, with the demands for addi- 
tional accommodation on the Tyne, may cause further works 
to be needful ; but at present the total estimated expenditure 
on capital account on the North-Eastern line after the close of 
the current half year is £829,705, so that a very marked 
reduction may be expected in the expenditure on that account 
after the close of the present half year—a reduction brought 
about chiefly by the completion of works that have long been 
in progress. As trade revives there may be, and probably 
will be, further demands for facilities to meet it, especially at 
the Durham shipping ports to which larger steamers will 
trade; but subject to this there will be a very material 
reduction in the capital expenditure of the great mineral 
railway. 

THE “ BLOWING-UP” ARGUMENT, 

PERSUASION by powder is again being practised in the 
Sheffield district. In the days of the notorious William 
Broadhead, gunpowder was not so rare an argument as it has 
been of recent years. Mild cases of ‘‘rattening” have not 
been uncommon, and they have been favoured by the usnal 
immunity from police discovery; but it has been left for 


| colliers to revive the more emphatic form of outrage which 


gre Sheffield so bad a name at the time of the Trades’ 
Jnion Commission. At Birley Colliery, which belongs to the 
Sheffield Coal Company, 1100 men and boys were employed. 
The owners desired to change the system of working the pit, 
and with that view gave their emp/loyés notice. They declined 
to accept what they regarded as a reduction of 15 per cent., 
but the employers insisted that it really was not 15 per cent., 
but 74 percent., with astoppage of what are called ‘‘ quarter” 
coals. Walter Taylor, and his father-in-law named Whitaker, 
did not join the ‘lock-outs,” but continued to work, and 
their conduct gave great offence to their late companions, At 
midnight on the 26th ult., Taylor and his family were aroused 
from slumber by a terrific explosion, and their bedroom was 
filled with smoke. When they had recovered from their 
surprise they proceeded downstairs, where they found that a 
can filled with gunpowder had been exploded in the back 
kitchen, causing much damage. Fortunately the windows 
were blown out, otherwise there might have been serious 
injury to the seven inmates of the house. Two men were 
apprehended and brought before the Sheffield magistrates 
on a charge of being concerned in this affair, but the 
evidence was issufficient to support the accusation and they 
were discharged. The Birley colliers deny that they had 
anything to do with this outrage, and assert that Taylor blew 
himself up! Curiously enough this is the same argument 
which was employed by Broadhead and his companions when 
their victims were blown up and seriously injured. It does 
not appear to strike the colliers that it seems very singular 
that a man should go upstairs to his bed, and then walk down 
at midnight for the express purpose of blowing himself up 
again. To other minds the pastime appears so very peculiar, 
that it may really be doubted whether any person, even if 
afflicted with a ‘‘ twist” in his humorous faculties, could be 
found courageous enough to indulge in it with a view to while 
away the monotony of these dull November days. 


CONTRACTS AND THE HIGHER PRICES, 
ENGINEERS will do well to note when they tender that it 
will be unsafe to reckon upon a continuance of even the 
present advanced scale of prices for materials as nearly the 
maximum, If the iron market does not take a very diflerent 
direction from that which usually characterises it when it has 
gone the length now observable, much higher than the late 
existing scale of quotations will soon prevail for both raw and 
rolled iron. The most satisfactory feature in our reports is 
the striking improvement in the demand and the prices 
touching rolled iron in the Middlesbrough market, Thence 
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many engineers have of late been accustomed to get their 
girder and bridge plates and their angles. Engineers hayg 
now to run the gauntlet for such iron with the shipbuilder, 
who are getting busy upon the Tyne and the Tees, as well 
as upon the Clyde. The result is the prices we this week cite 
from the North. Instances are within our knowledge in which 
contractors are likely to prove heavy, though not disastrous, 
losers by contracts entered into about August and September, 
They will not all find themselves treated with the considera. 
tion which has been shown to Mr. F. Espley, of Stafford. He 


had agreed to erect in that county town a new comers depot 
at a cost of £5500. Barely had his offer been accepted before 


iron commenced to rise, and as he would require a consider. 
able quantity of that material, the prospect before him was 
uninviting, though not especially grave. He applied to the 
Public Health Committee of the Corporation to advance the 
total of the tender, and was so successful that the committes 
prevailed with the ‘Town Council at their meeting on Tuesday 
to increase it to £5750. Mr. Espley is to be congratulated, 
Nor did the Corporation act unwisely in the interest of the 
ratepayers. ‘But a contractor less known where he may be 
doing work would be unwise to speculate upon the same 
success in a similar application. 








LITERATURE. 


Bells and Bellfounding; a Practical Treatise upon Church 
Bells, By X. Y. Z. Bristol: J. H. Arrowsmith, | Quay. 
street. 1879. 

Tue author of this thin octavo of 57 pages, which might 

be more properly called a pamphlet, appears from 

interna! evidence to be Mr. John Llewellyn, jun., of the 
firm of Llewellyns and James, eminent as bellfounders in 

Bristol, who dedicates his work to “George W. Edwards, 

Esq., thrice Mayor of Bristol, in consideration of his con- 

stant endeavours to promote scientific culture and musi- 

cal taste amongst his fellow-citizens.” The practice of 
trade advertising and pufling—the “ puff oblique” has 
been known since the days of the Critic—under the dis- 
guise of scientific brochures, has grown to such dimen- 
sions in the United States that at the first glance we were 
disposed to think this was an example of the same 
degrading device, which had reached our own country, 
and to pass it by as unworthy of serious notice. A second 
and more careful glance, however, showed us that the 
work, though, perhaps, not quite free from ultimate trading 
views, was really of a genuine and able character, 
coming from a mind well acquainted, both theoretically 
and practically, with the subject of bellfounding in its 
highest department, namely, that of casting “bells in 
peal,” an art which, ancient as it is, has long been, 
and still continues in Great Britain a sort of craft or 
mystery in the hands of a few master founders or firms, 
and which to the present hour is without an adequate 
literature ; for such popular treatises as Mr. Denison’s and 
some encyclopedia articles on bellfounding are far from 
adequately representing in theory and practice an art 
which, perhaps more fully than any other branch of 
technical metallurgy, is based on purely scientific 





foundations. The mere casting of one or more 
bells, sometimes ‘ of immense dimensions, came 
into Europe from the East, where, as in China, 


Thibet, and other parts of Central Asia, its origin 
transcends tradition. Thence it migrated into Christen- 
dom, and taking example from the observances of the 
early Eastern Christian churches, which, as respects 
bell-clanging as forming part of worship, continue as 
barbarous in Russia at the present day as they did 1500 
years ago or more. As aninstrument of superstition and 
priestcraft, church bells before the eighth century had 
become almost universal throughout Europe; and their 
ecclesiastical uses had gradually engrafted upon them 
many of the strangest idolatrous notions. ‘They were 
treated as if living and sentient folks ; were baptised 
when first admitted as part of the paraphernalia of a 
church ; special liturgies were instituted for their 
baptismal service, and having once received the formal 
sanctifying benediction of mitred abbot or “pe they 
were supposed to be endowed with many undefined 
miraculous powers. 
** Vivos voco, mortuos plango, fulgura frango.” 

“T call the living, I mourn the dead, I dissipate the 
thunder,” was, as we may learn inter alia from Schiller’s 
noble poem, the “ Song of the Bell,” a frequent motto of 
medieval bells. We may notice in passing that some of 
the most ancient bells used in the early Western churches 
were not cast, but rudely formed of beaten-out plates of 
metal rivetted together. Thus the mass bell of St. 
Patrick, which some have placed as early as the fourth 
century, and which still exists in the archeological col- 
lection of the Royal Irish Academy, was thus formed. 
Most of our readers have no doubt read in popular works 
some account of the enormous bells of Nankin, of 
Moscow, Novgorod, &c., which number amongst them 
probably some of the most enormous castings ever 
made in any metal except cast iron; far exceed- 
ing in weight the most enormous of the brass or 
bronze castings made ata far earlier period, by Hiram 
for Solomon’s Temple, two of which, namely, the pillars 
for the gate of the temple, must, if the dimensions 
handed down be correct, have weighed nearly 40 tons 
each, and were “ loam castings,” made in the “ clay-land 
of Succoth.” But the production of these tremendous 
instruments of barbaric noise was not bellfounding in its 
highest sense, namely, the casting of large bells in peal, 
that is, so that an entire ring of bells from three to ten, 
or even more in number, should give forth sounds having 
regular musical intervals between them. We have said 
ten or more, for while a few church peals to be rung by 
hand—or, as in the East, by pulling the ‘~ against 
the bell—have consenet twelve bells, the ancient 
carillons, of which a noble ne om exists at Bruges, 
comprised as many as sixty bells, chimed at intervals by 
clockwork. The most ancient bells had their form 
derived from a simple cylinder, or short wide tube open 
at one end and suspended by the other. This form was 
gradually improved upon, the mouth opened, the lip 
thickened, and a certain proportion between the 
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diameters of the mouth and the crown arrived 
at by tentation, until, passing through the long 
and nearly cylindrical-shaped, most ancient bells to 
be found still in many parts of the South and 
East of Europe, the modern form of church bell was 
gradually arrived at ; but there still remained an immense 
gap between this and the establishment upon fixed phy- 
sical or acoustic principles of the relative sizes of bells, 
like in form, but differing mainly in dimensions, which 
should yield sounds differing by regular musical inter- 
vals. No doubt the monks who gradually perfected the 
far more complex instrument of sound, namely, the 
church organ, may have made considerable tentative 
progress towards determining the proportionate sizes of 
similar bells to sound in peal before acoustics had 
reached the grade of a branch of physics, and such 
dimensions could be fixed on a sure scientific basis ; but 
it was not until the seventeenth century that the laws of 
elastic solids transmitting their vibrations to the air as 
the medium of sound were sufficiently established to 
enable the bellfounder’s art to take rank as one of those 
resting on scientific principles, 

Our author's firm is happily situated at Bristol, in 
the midst of those south-western counties of 
England which in pre-reformation times formed the 
wealthy paradise of Churchmen, and of all the arts and 
artisans that hung upon their skirts; and within the 
compass of his few pages he gives some interesting 
notices of the early bell-founders of the West and of some 
other parts of England :—The Purdues, of Salisbury ; the 
Rudhalls, of Gloucester ; Miles Gray, the great founder 
of the eastern counties; and Phelps, of London, after- 
wards succeeded by Lester, Pack, and Chapman, the 
founders of the celebrated “ Bow Bells.” For this and 
much more of historical information we have no space 
but to refer to the little work before us. In one respect 
its history is defective; it takes no notice of the class of 
itinerant bell-founders who wandered through the 
southern counties of England during the latter half of 
the seventeenth and earlier portion of the eighteenth 
centuries. These men, some of whom tradition says were 
gipsies, picked up their old copper and tin how and 
where they could; set up their simple melting furnace at 
the back of any suitable clay dyke near the tower 
of the church that was to a supplied with bells, 
carried their “ mould-boards” and other tools along 
with them on pack donkeys, and cast the bells close to 
where they were to be hung. Such was the way in which 
the bells of the old church of Northtawton, and of some 
others on the borders of Dartmoor, in Devon, were pro- 
duced at a period not more remote than two generations 
from the beginning of the present century. It is seldom,we 
think, that abstract acoustic physics and practical bell- 
founders’ knowledge are found combined in the same person. 
Mr. Llewellyn’s theoretical knowledge enables him to 
correct a mathematical formula enunciated by the re- 
doubtable Mr. Denison, in his book on “Clocks and 
Bells,” and another on the part of a gentleman much 
less likely to fall into error as a physicist, namely, 
Professor 8. Haughton, F.T.C.D. On the other hand, 
or practically, the author’s experience and observant 
powers are shown in several suggestions or hints which 
would never occur except to one to whom the foundry 
pit and the melting furnace had been long familiar, nor 
even to such an one without a more than average power 
of observation. Almost all that is to be found in the 
English language on the subject of bellfounding is com- 
prised in a few articles or notices in encyclopzedias or 
works of like character, and there we find but littie 
more than the empirical rules and_ illustrative 
diagrams arrived at centuries ago. Every section 
of a bell in a plane parallel to the lip or mouth 
is a circle, that at the crown being half the 
diameter of the lip or mouth. Every section 
orthogonal to these and passing through the axis of the 
bell,consists of segments of seven or more circles, falling into 
the former series of mouth sections, and having a common 
tangent at each of their own junctions. For the fixing of 
the radii of these curves, sufficient instructions are given, 
but for passing in dimensions from one bell to another 
of a peal the book information available in a collective 
form is very defective. There would be ample room and 
it would be very desirable that a man of Mr. Llewellyn’s 
theoretical and practical knowledge should undertake 
a comprehensive and exhaustive work on all that 
relates historically, acoustically, and practically to bell- 
founding, mounting, and ringing. Were it necessary to 
enforce the importance of such a work, we might poirft 
to the rather humiliating fact that the biggest bell in 
England—that of the bell-tower at Westminster—when 
at last hung, after abortive attempts at casting, was 
cracked almost at the first blow of the clock hammer, and 
can give out but a shivering and feeble tone, compared 
with what had been justly expected of it. We find some 
masterly hints on the mounting and hanging of large 
bells, and on the proper construction of the towers to con- 
tain them—far from needless when we reflect that the 
celebrated peal of Bow Church, Cheapside, has not been 
rung for many years, for fear that the tower designed 
by Sir Christopher Wren should be brought to ruin by 
the oscillation they produced. On this part of the sub- 
ject some excellent remarks, with designs, illustrative of 
the construction of some of the best belfry towers on the 
Continent, may be found in Rondelet’s great work, 
“L’Art de Batir;” but we cannot dwell longer on a 
subject that has so many fascinating relations—-so much 
to interest the man of science, the historian, and poet, 
and, lastly, the metallurgist and founder. 








THe Lipset on Mr. Weipon.—A memorial to the Home 
couenny praying for the remission of the further imprisonment 
of Mr, J. Mortimer, is open for signature at the Figaro Office, 
35, Saint Bride-street, London. The principal ground taken is 
that the defendant did not write nor inspire the libellous article, 
and was not even aware that it had appeared in the columns of 
his journal until several weeks after its publication, 





STEAM TRAMWAYS IN NORTH ITALY. 
By R. Gervase Etwes, M. Inst. C.E. 
No. IL. 


THE lines oe ag at work and visited by the author 
during his stay in Italy last winter comprise the Milan, 
Saronno, Tradate Tramway; the Milan, Vaprio Tramway ; 
and the Vercelli, Trino Tramway, all worked by steam 
pees and the Milan Monza Tramway, at present worked 

y horses. The Milan, Saronno, Tradate line is twenty- 
four miles in length. It was opened to Saronno in June, 
1877 ; to Tradate in August, 1878. It commences in the 
interior of the city, in the Foro Bonaparte, a street of 
considerable traffic, runs for some distance along this 
street and past the Amphitheatre, round two sides of the 
Piazzi d’Armi, and out through the Simplon Gate, the 
total length traversed within the walls being about 1940 
yards. There are five trains each way daily over this 
portion of the line in winter, in addition to six extra 
trains each way on Sundays and holidays. In summer 
there are short suburban trains every half hour. This 
frequent passage of the engines and trains does not appear 
to cause any inconvenience, and the author heard no com- 
plaints in Milan of the horses being frightened. The 
permanent way in the city and in the towns and villages 
passed through consists of an ordinary grooved tram rail, 
carried on longitudinal timbers, which are connected by 
timber cross ties. The weight of the grooved rail is 
about 50 Ib. to the yard. Outside the city and as far as 
Saronno the permanent way—except in the towus— 
consists of a steel Vignoles rail of 24 lb. to the yard, 
and piked to cross sleepers, placed 0°55 metre apart. 
From Saronno to Tradate the line is laid with old double- 
headed—bull-headed—rails, purchased from the ordinary 
railway companies, and turned upside down, weighing 
72 lb. to the yard, supported in chairs upon cross sleepers 
1°50 metre apart. 

The engines employed on the line are nine in number, 
of which six are of the “ Winterthur” class, two of the 
“ Brown” class, and one of the “ Krauss” class, of 
Munich. The director did not a pear completely satis- 
fied with any of these, but on the whole preferred the 
“ Krauss” engine with some modifications. No special 
means are employed to condense the steam or to prevent 
noise, but as a matter of fact none of these engines make 
any objectionable noise, except for a few moments at 
starting in blowing through the cylinders. These engines 
may all be described generally as small locomotives, 
having a canopy over them, so as to resemble in out- 
ward appearance an ordinary car, and having sheet iron 
shrouding close to the ground, for the triple purpose of 
concealing the machinery, keeping out mud and dust 
and preventing any person or child accidentally knocke 
down from getting under the wheels. The fuel at first 
gp Ae was coke, but the director complained that 
it burned the boilers, probably from unskilful manage- 
ment of the fires ; and they now use a steam coal, which 
es off a little smoke at times, but it is not objected to 

y the authorities or the public. 

Steam traction was first used on this line at the 
beginning of October, 1877, so that up to this time about 
eighteen months’ experience has been gained. The 
director states that there have been no accidents 
from frightened horses, and that the only persons injured 
on the line have met with accidents through their own 
imprudence in mounting or leaving the cars while in 
motion. The paving in the city and in the streets of the 
towns passed through consists of round pebbles laid in 
sand, like those employed in the streets of Milan gene- 
rally; but although the grooved rail is laid down in the 
streets, it is not always accompanied with even this 
amount of paving. In some places it is simply laid in 
the macadam. On those parts of the line where the 
Vignoles or the double-headed rail is laid the line is 
ballasted with macadam slightly rounded off at the sides 
to allow depth below the top of the rail sufficient for the 
flange of the wheels. Openings are left here and there 
under the rail to allow water to flow off. In certain 
parts of the line where the road is very wide the com- 
pany has been allowed to place the guard stones— 
usually set up along the sides of the principal roads in 
Italy at 10 metres apart—between the tramway and the 
rest of the road, so that carts cannot conveniently pass 
along the zone occupied by the tramway. The latter 
then becomes practically a light railway, alongside of but 
separated from the public road. But where the road is 
not considered wide enough for this arrangement the 
tramway forms part of the surface of the road itself, but 
being placed at one side, carts do not usually cross the 
rails except to pass each other when there is not room to 
do so otherwise. There appears to be no practical difficulty 
in maintaining a good road surface between the rails, as 
we have not here the difficulty which occurs with horse 
traction, that the horses treading always in the same track 
kick up the road surface and reduce it to loose rubbish. 

The traffic arrangements are of the simplest descrip- 
tion. There is a station building at the Milan terminus, 
with accommodation for the administration and a waiting- 
room for passengers, but at other stopping-places there 
are no buildings at all. The line runs through the streets 
of the villages, and the train pulls up-opposite some café, 
which in wet weather serves as a waiting-room. Tickets 
are served out and collected on board the cars. There 
are two classes, the fares being 0°08 and 0°12 lire per 
mile, say 3d. and 14d. The proportion of first-class pas- 
sengers is about 25 per cent. of the whole. The total 
number of passengers carried in 1878 was 1,734,626. The 
population of the communes passed through—exclusive 
of Milan, which has 300,000—is stated to be about 75,000. 
This gives about twenty-three single journeys per annum 
for each inhabitant, excluding Milan, or about five single 
journeys per inhabitant including Milan. 

he winter cars are arranged like an ordinary omnibus 
with longitudinal seats, but are furnished with a covered 
platform at each end giving standing room for eight 
persons each. The summer cars have transverse seats, 
and are open at the sides, with curtains to keep out sun 





and dust. Upon this line the trains are ig at any 
point to take up or set down passengers. The line is 

divided into sections ; the fare for traversing each section 

is uniform, and for each unit or section a ticket is given 

out. Thus, if the passenger travels over five sections he 

receives five tickets. By this plan only two forms of 

ticket are required, one for each class, and the checking 

of the receipts is much facilitated. 

The convenience to the public of this tramway is greatly 
appreciated. The frequent trains, the facility for joining 
or leaving the train at any point, the passage of the trains 
through the streets and before the very doors of the 
people, the absence of the formality, and fussiness, and 
tedious delays attending an ordinary railway journey on 
the Continent, the = comfort, and economy of the 
tramcars as compared with diligences, omnibuses, or pri- 
vate cabs and hired vehicles, all tend to make the tram- 
way exceedingly popular. In fact, while at Milan, a 
temporary interruption to the traffic caused by the relay- 
ing of part of the permanent way, which had been badly 
laid at first, caused quite a commotion among the people 
along the line, who complained bitterly of the want of 
their accustomed means of transport. Although he studied 
the local papers daily, and mixed very much with various 
classes, he Nid not » cheats three months’ stay at Milan 
come across a single complaint or objection against the 
use of steam on this and the other lines; but on the con- 
trary, he found every one, from the highest authorities 
downwards, most anxious to see the system largely 
extended. 

As regards financial results, the actual i for this 
tramway are not available. It belongs to a Belgian com- 
pany which is interested in other undertakings, and 
which has been unfortunate in its financial affairs, so 
that the returns to the shareholders are no criterion of 
the real results of the working of this particular line. 
It appears, however, from figures furnished by the 
director that the average train mile receipts are about 
40d. per mile. The author calculates the train mileage as 
representing over the whole line an average of about 
five trains each way per day, or ten trains per day 
over each mile. As the average earnings per train mile 
are 3s. 4d., this gives the daily earnings per mile as 
£1 13s. 4d. or weekly £11 13s. 4d. The director informs 
him that the working expenses, including administration, 
&c., are 40 per cent. of the gross receipts; this would 
give a net receipt per mile per day of just £1, or £365 

rannum. The writer estimates the actual cost of such a 

ine, including stations, rollingstock, legal and engineering 
expenses, interest during construction, &c., at £3500 per 
mile. On this capital, therefore, the line in question 
must be earning over 10 per cent. The Milan-Gorgonzola 
Vaprio line is eighteen miles long. It was opened for 
oo traffic in June, 1878; for goods traflic in 
November, 1878. It starts from a busy square or piazza 
just outside the Porta Venezia, and runs for about a mile 
and a-half along the road to Monza, the busiest and 
most frequented road out of Milan. For the above 
distance the Vaprio trains use the same rails as the horse 
tram-cars running to Monza. The line is double, and all 
up trains, whether drawn by steam or horses, use one 
line, while all down trains use the other. At Loreto the 
Vaprio line leaves the Monza road and_proceeds along a 
provincial road to Gorgonzola and Vaprio. In the 
neighbourhood of Milan, and as far as Loreto, the per- 
manent way is of the “Marsillon” type, that is a 
Vignoles rail of narrow base with a guard or counter rail, 
resembling a Vignoles rail split down the middle. The 
space between the two rails forms the groove for the flange. 

n tae Vaprio line the two rails together weigh 50 lb. to 
the yard. This rail is also used within the precincts of 
villages passed though. Elsewhere the rail is an ordinary 
Vignoles rail weighing 36 lb. to the yard. In both cases 
the rail is supported by cross sleepers. 

On the Vaprio line several types of engine have 
been tried—viz., (a), the Winterthur engine; (5), the 
Bamat (Elm Liga), Milan; (c), the Henschel engine, 
Cassel ; (d), the Fox Walkerengine, Bristol ; (¢), the Krauss 
engine, Munich ; (f), the Baldwin engine, Philadelphia. 
Of these, the Winterthur engine is said to be the most 
economical, consuming 40 per cent. less coal than the 
others.* The Philadelphian engine having a vertical 
boiler was found to require more attention than others, 
and, moreover, was too wide for the road. It has been 
transferred to the Vercelli Trino line. The Herschel and 
Bamat engines are fitted with arrangements for con- 
densing the steam. The other engines make no attempt 
to prevent the escape of steam into the air, but the Win- 
terthur engine has an arrangement of double and triple 
conical tubes in the chimney, intended to break up the 
exhaust jet before it escapes into the air, and prevent the 
usual puffing noise. his answers well, and these 
engines are remarkably noiseless. In the case of this 
tramway there is an arrangement with the province, by 
which the Tramway Company pays three-fifths of the 
cost of maintaining the road surface. This cost varies 
from £48 to £75 per mile perannum. There are five 
side crossings in the eighteen miles, each sixty to eighty 
metres in length. The population along the line, exclu- 
sive of Milan, is about 95,000, or 3270 per kilometre, and 
5277 per mile. The cost of construction of the eighteen 
miles is given as £40,000, or £2222 per mile, made / as 
follows :—Permanent way and laying, £1184; rolling 
stock, £595 ; buildings, stations, and sites, £366 ; fitting 
of workshops, furniture of offices, &c., £77; total, 
£2222. But subsequent additions have been made to 
the rolling stock, and moreover the above account does 
not appear to include the preliminary expenses, legal 
and engineering charges, administration, and other 
expenses during construction, &c., to which part of the 
Feo between the above figure and my own estimate 
must be attributed. From Loreto to Gorgonzola the 
line, although alongside the road, is separated from 
it by the usual guard-stones (“paracarri”). Beyond 
Gorgonzola, the road being narrower, the rails are 


be This is the figure given me, ‘but I suspect there is a mistake som 
where.—R, G. E. 
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STATION, ENGINE SHEDS, AND CURVES, BERGAMO AND LODI TRAMWAY 


(For description see page 421.) 
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CENERAL PLAN AND ELEVATION OF ENGINE SHEDS AT BERGAMO 
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SCREW COUPLINGS AND BUFFERS, BERGAMO AND LODI TRAMWAY. 


BUFFER ON A CURVE 


laid in the road itself, and freely traversed by 
the ordinary traffic, which, so far as my own observation | 
and the testimony of the conductors enabled one to judge, 
does not damage the line. But it would be more, 
prudent to give a greater depth of macadam over the 
cross sleepers, either by emp oying a deeper rail, or by 
using chairs to raise the rail slightly as in wet weather 
there is danger of ruts being formed down to the timber | 
sleepers, and, in any case, the depth of macadam over the 
sleepers is hardly sufficient to bind well. During the very | 
severe weather of the np winter it wasusualtoclear out the | 
grooves of the Marsillon section every morning by running | 
a trolly over the line in front of an engine, the trolly | 
having movable coulters fitted over each groove, 
which could be raised or depressed by the men on 
the trolly in passing through points, &c. These coulters | 
served to clear out the half-frozen mud and snow, 
which would otherwise have caused slipping of the 
driving wheels. In ordinary weather this precaution 
is not required. The traffic arrangements resemble those | 
on the Milan Saronno Tradate line, already described, 
except that in this line passengers are not supposed to | 
enter or quit the train except at fixed points. There are | 
seven intermediate stations, or rather stopping places— 
for there are no buildings or platforms—at which the | 
trains always stop, and at certain other points are posts 
at which the trains stop to take up or set down i 
required. In practice, however, the conductor, to oblige 
assengers, often stopped the train at other points also. 
‘he seven intermediate stations divide the line into 
eight “ tracts,” for each of which the fare is : First-class, | 
0'25f.; second-class, ('15f.; and the passenger receives 
as many tickets as the number of “ tracts” he desires to | 
traverse. The goods traffic had only just been organised 
at the time of the writer's visit, and it was too soon to | 
estimate the probable results, The tariff is as follows :— 
From Milan. To Gorgonzola. To Vaprio. 
Per 100 kilos.:— fr. . 


Ordinary goods ... ... .. 0°40 0°60 
Silk, textile fabrics, &c. ... 0-70 0°90 
Parcels up to 3 kilos. each 0°20 0°20 
Ditto, 3 to 10 kilos. each ... 0°30 0°30 


Charges for delivery from the terminus at Milan are as 
follows :—Packages not exceeding 20 kilos. each, per 
package, 0°20f.; ditto 20 to 100 lan. 0'30f. Beyond | 
100 kilos., for each 100 kilos. or portion thereof, 0°20f. | 
The first-class winter carri are similar to ordinary 
tram cars ; they are warmed by pipes from a tiny stove, 
fed with coke, from outside the car. The windows are 
fitted with Venetian shutters as well as glass sashes, to | 
admit air while excludingsun. The second-class (winter) | 
cars have a covered in central portion for sixteen persons | 
and two end platforms, roofed over but otherwise 
open, for smokers. These platforms are supposed to have 
standing room for twelve men on each, bringing up the 
total capacity of the car to forty; but this is very close | 
packing, and these platforms cannot hold more than eight 
persons each with comfort. The speed is adadeatty 
restricted to 15 kilos., or 9$ miles per hour ; but trains 
on several occasions attained much higher speeds, | 
once over eighteen miles per hour. ‘The Vercelli 
Trino line is about twelve miles in length. It 
1s laid in the ordinary road throughout, without any 
paracarri.” The permanent way consists of steel | 
Vignoles rails, 36 1b. to the yard, spiked to oak cross | 
sleepers, a second rail of the same section being used as 
a guard rail at crossings of streets. The engines in 
use are the Henschel, made at Cassel, costing £680; and 
the Baldwin, already mentioned, which cost a few pounds | 
less. The managers of this line, who have had previous | 
experience of the Henschel engine on the tramways at | 
Cassel itself, spoke highly of it, as giving more power, | 
with less fuel, than the Baldwin or other engines. The | 
arrangement of the working parts appears good, | 
being well boxed in below, and protected from dust and | 
mud, while freely accessible to the driver for cleaning 
and oiling. There are five regular stopping places | 
between Vercelli and Trino. At the time of the author's | 
visit the line had only been open a month or two, and that | 
during the worst winter weather known in Italy for. 
twenty years. Nevertheless, the receipts from passengers | 
only were already about £6 per mile per week and | 
would probably be doubled by the accession of fine | 
weather. The line, however, is intended quite as much 
for goods as for passengers. Trino is the market and 
depot for a very large rice trade, the whole of which will 
use the line when open for g An extension of this 
line from Vercelli to Gattinara, some twenty-four miles, 
18 In progress, and nearly completed. There are curves 
on this line of only ae eee radius—gauge 4ft. 8}in. 
—over which the Henschel engine, weighing seven tons, 
rew five loaded passenger cars and a goods truck 
without difficulty. But the engineer stated that it 





| rails were made 
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was intended to raise the minimum radius of curves to 
forty metres, except at crossings, where the minimum is 
twenty-five metres. The maximum gradient on this line 
is 2°7 per cent., or 1 in 37. They were running only three 
trains per day each way at the time of the author’s vr 
owing to the very bad weather, but the number has since, 


believe, been increased. An illustration of the Henschel | 


engine, with specimens of the summer and winter cars, 
will be found at page 416. 








THE BERGAMO AND LODI TRAMWAY. 

In our impression for November 14th we announced the 
opening of a tramway, worked by steam power, uniting 
Bergamo—a town about thirty miles from Milan—with Lodi, 
a town in Austrian-Italy. We now illustrate the line, and 
the rolling stock. The engines were constructed by Messrs. 
Henschel and Son, of Cassel. The principal dimensions 
are given below. The carriages are first, second, and 
third class, both closed and open at the sides, as shown by 
Figs. 1, 2, 3, and 4, the trucks for the transport of goods being 
illustrated by Fig. 5. These were made by a Milanese firm. 
The permanent way is illustrated at page 416. It will be 
remembered that the line is laid at the side of the high road. 
The gauge is the same as all Italian railways—viz., 1°445 
metre. The rails are of Bessemer stvel, and weigh 18°6 
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examples at the foot of the outside slope, which prevented necessary 
repairs, were now ———- at the bottom of a valve-pit built on 
the inside of the puddle trench in the embankment. ese valve- 
pits were liable to get out of the perpendicular, and to prevent 
the valve rods working ; also the water went half way through 
| the bank in the inner culvert. The draw-off valve was sometimes 
placed at the foot of the inner slope ; it had a sloping face and 
was worked by rods up the inside slope. The drawbacks were 
that stones were apt to settle, that there was great thrust on the 
valve-rods, that there was a want of access to the valve in case of 
| accident, and that the least cleanly water was drawn off. A 
culvert terminating in a valve tower of masonry or iron was the 
| best plan, the valves being in duplicate, one set inside, the other 
| outside the tower. The author advocated the tunnel clear of 
the embankment and valve tower as the best and safest plan. 

A high level supply was taken from the hills above Oxenhope, 
from Marywell Springs, and from Skipton district. The Stubden 
reservoir proving leaky been abandoned in favour of a 
tunnel lined with cast iron plates backed with concrete, termi 
nating in a cast iron valve tower. The embankment was cut 
down, the original culvert taken out,and the embankment was 
then made up solid in thin layers, the new tunnel being used_to 
run water off during the reconstruction of the work. No 
leakage of any a had since been noticed, the 
valve-tower and tunnel being water-tight. The Leeming 
compensation reservoir for mill owners had been originally 
made with a circular culvert having a = joint and iron 
shield where it crossed the puddle trench. his culvert was 
seriously fractured by the subsidence of the bank, whigh was 
mostly on a clay foundation, and it was considered unsafe to fill 

the reservoir. On the su ion of 
Mr. Rawlinson, C.B., . Inst. 
C.E., and of Mr. Binnie, on the 
latter taking charge of the Bradford 
Corporation Water Works, the old 
culvert was abandoned, and a new 
tunnel was substituted, similar 
to the one at Stubden. The original 
culvert was afterwards filled on the 
inside with concrete, and the reser- 
voir was successfully filled with 
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kilogs. per running metre. The accessories for fixing the 
in Italy. The sleepers are 2°30 by 
0°17 by 0°12 metre, and of the best Lombardy oak. The 


| trains are usually composed of four carriages, neh = 
e | 


ne on an average 150 engers each journey. 
goods service is done during the night. At the ex- 
tremities of the line at Bergamo and Lodi, and at Treviglio, 
there is a passenger station composed of a waiting-room, buffet, 
and office for the station master; also sheds for engines and 
carriages—see page 420—which occupy an area of about 
3000 square metres. The line has a total length of about 
twenty-six miles, and through fifteen towns and 
villages. Sig. Ferdinand Pistorius, agricultural engineer, 
Milan, is the proprietor of the line. 


The engine weighs 145 centners empty, and full, but | 


without condensing water, 165 centners, and with this water 
193 centners. The following are principal dimensions of the 
engines :— 


Metres. 

Cylinders, diameter .. 0°20 
pa SNE. as. as - 030 
Boiler, heating surface .. . 17°00 
» grate ar - 056 
Total length . 417 
» width .. . 2°20 

», height . 8°25 
Wee WEEE 0. 0): asl. es ) . 140 
Boiler pressure, atmospheres - 12°00 








THE INSTITUTION OF CIVIL ENGINEERS. 

At the second meeting of the session, held on the 18th of 
November, Mr. W. H. Barlow, F.R.S., vice-president, in the 
chair, the paper read was on ‘‘Tunnel Outlets from Storage 
Reservoirs,” by Mr, C. J. Wood, M. Inst. C.E. 

The subject was divided into the consideration of culverts in a 
direct line through an embankment, and tunnels round the end 
of the embankment as a distinct work. ‘The author stated that 
the practice of laying pipes through an embankment, governed by 
valves at the foot of the outer slope was not satisfactory, 
first, because of the settlement of the earthwork; and secondly, 
because of the subsidence of the puddle, both of which were 
likely to damage the culvert and create leakage. In crossing 
the puddle trench, a stone or brickwork pillar had sometimes 
been used to remedy this difficulty with partial success, and in 
other cases, a “‘slip joint” had been made of the portion of the 
culvert crossing the trench, to allow a slight vertical movement. 
In consequence, however, of the uncertain settlement of the 
earthwork of the sides of the embankment, this movement might 
not be vertical. The advantages of a culvert through the em- 
bankment were speed, economy, and the building of the culvert 
in daylight; these culverts were frequently surrounded by a 
coating of concrete, which gave additional security. The study 
of culverts under high railway embankments was suggested, and 
the author believed it best to leave the bank, if possible, intact, 
by an alternative method—that of driving a tunnel round or under 
the end of the empankment in the solid rock as a separate work, the 
tunnel to be lined with stone, brick, or cast iron segments backed 
with concrete. The a to this plan were stated to consist 
in the work having to done in comparative darkness, in the 
possible displacement of the natural strata of the ground, producing 
a creep of water outside the tunnel, and in the difficulty of 
backing the crown of the arch satisfactorily. The expense 
was in favour of the culvert directly through the embankment ; 
the tunnel, though more costly, was safer, as it was not in 
the most dangerous place. The draw-off valves, placed in earlier 


water, no leakage or disturbance 
having occurred up to}the present 
time. In the case of the Leeshaw 
reservoir, which was in course of construction, on Mr. 
Rawlinson’s inspection it was resolved to abandon the 
culvert already cracked, and to substitute a tunnel outlet and 
valve-tower of cast iron, similar to those at Leemingand Stubden ; 
this had been successfully done, the reservoir filled, and the work 
| had since proved most satisfactory. In two of the above cases the 
culverts were so damaged as to bea strong argument in favour of 
tunnel outlets distinct from the embankment. 

The remainder of the paper explained the form and construc- 
tion of the typ of cast iron tunnel outlet and valve-tower used 
in these works. The tunnels were mostly driven through York- 
shire grit and shale ; they were 8ft. Gin. igh, 7ft. wide, and each 
tunnel had a fall of 1ft. in its length. The tunnel commenced at 
the bottom of a shaft, 13ft. or 14ft. deep inside the reservoirs, in 
| which the lower part of the valve-tower, cased with concrete, 
was afterwards built. The valve-tower was composed of cast 
| iron rings with socket joints, caulked with iron borings and 
salammoniac; on the top of the valve-tower, at the level of the 
top of the embankment, a house was built to protect the valves, 
and the tower was connected with the main land by a light 
| wrought iron Warren girder bridge on stone piers. The tunnel 
| starting from the bottom of the valve-tower was elliptical in form, 
| made in rings, each ring being com of four segments bolted 
| together and surrounded by concrete ; it extended in a V-shape 
| under one end of the embankment, and was a distinct work ; at 
| the angle of the tunnel an air shaft was sunk, which was subse- 
| + pend lined with cast iron rings, and formed a ventilating pipe. 

he supply pipes, 2ft. in diameter, extended through the tunnel, 
and were jointed at the tower to a vertical standpipe, at equal 
intervals on which branches were cast and sluice valves fixed. 
Connections to the pipes extended from the sluice valves through 
the sides of the tower, and were further protected on the outside 
by flap valves. Provision was also made for equalising the 
pressure on the flap valves, and for the expulsion of air when 
opening one of the flap valves. A wrought iron ladder extended 
up the tower, and at intervals there were gra floors so as to 
afford access to the valves and working parts. The connection of 
the bottom of the tower with the tunnel was made with a cast 
iron gland, to the face of which a wrought iron bulkhead was 
screwed, so as to make the valve-tower water-tight; the upper 
half of the bulkhead could be removed for entrance to that por- 
tion of the tunnel. These valve-towers had proved successful 
| wherever erected. Mr. Binnie was the engineer for carrying out 
| the works, the author being the resident engineer. 
| At the first meeting of the session, on the 11th of November 
| Mr. W. H. Barlow, vice-president in the chair, it was announced 
| that the council had recently transferred Messrs. J. P. C. Ander- 
son, T. A. Bulkley, R. Crawford, J. Jackson, J. T. Leather, 
R. K. MacBride, G. E. Ormiston, G. Palmer, F. F. Smith, 
J. Tate, F. A. Upcott, and A. F. Yarrow to the class of 
members; and had admitted Messrs. T. Adams, H. W. Ander- 
son, J. T. P. Bassett, E. S. Baylis, H. C. Bowdage, T. Butler, 
A. H. Case, J. A. Dockray. F. H. Edminson, J. W. Feils, 
P. M. Gotto, P. Hammond, W. T. Holberton, J. H. Holmes. 
C. C. Horsley, A. J. Hudleston, H. J. Johnston, P. E. Keene, 
W. Kissack, J. B. Labatt, I. A. Lewin, R. McArthur, W. Max- 
well, C. T. Merrick, G. KE. N. Pauling, H. Roche, R. B. Ruther- 
ford, W. T. Skaife, J. R. Smith, P. Smith, J. S. B. Tarbotton, 
F. A. Target, G. R. Tyndall, and L. A. Wallace as students. 














Socrery or EnGinEers.—At the last meeting of the Society of 
Engineers the following gentlemen were balloted for and duly 
elected:—As members, Mr. Alfred Penny and Mr. Thomas 
Rowland Jordan ; associates, Mr. Charles Clauson and Mr. John 
Henry Buchan. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. } 

Grants and Dates of Provisional Protection for Six Months. 


3137. TRANSMITTING the Detatts of PLans, &c., W. H. Arber, Leytonstone, 
London.—2nd August, 1879. 

3276. Stampine Our Leatuer, &c., 8. H. Hodges, R. W. Ashley, and W. 
Grosvenor, Bristol.—l4th August, 1879. 

3805. AppLyinc Severat CoLours to a Surrace at the Same Time, J. T. 
Waight, Anstey’s-row, Essex-road, Islington, London.—22nd September, 
1879. 

3934. Brcycies, &c., H. J. Lawson, Coventry.—30th September, 1879. 

4150. [row Fencinc, W. Hayward, Ettingshall New Village, near Wolver- 
hampton.—1l4th October, 1879. 

4200. Permanent Way, C. Pieper, Berlin.—A communication from L. 
Schwartzkopff, Berlin.—17th October, 1879. 

4266. Prpes and C1Gar-HoLpers, J. Marinier, Paris. 

4269. Paper, W. A. Sommerville and W. Malcolm, Lasswade, N.B. 

271. Treatinc Woopren Casks, W. T. Doran, Belfast, Ireland —2lst 
October, 1879. 

4285. ILLuMixaTiING Frames for EXuisitiInG ADVERTISEMENTS in CARRIAGES, 
&c., A. Laya, Paris. 

4293. Dryinc Yary, R. Ecroyd, Lomeshaye, near Burnley.—22nad October, 
1879. 

4314. Fastexinc Boots and Sxoges, H. T. Weston, Havelock-square, 
Sheffield. 

4526. Srerzoryrers’ Piates, W. Ward, Bradferd.—23rd October, 1879. 

4362. Cytinpers for Breakine up Fisrovs Marterias, W. Tatham and 
W. T. Heap, Rochdale. 

4366. Lamps, W. Lucke, Muelheim-on-the-Rhine, Germany. 

4868. Mecuanicat Srokine Fuanaces, J. Lockwood, Glasgow. 

4370. Draw Gear of Ramtway Routine Srock, J. Wallace, King-street, 
Wi 

4372. 





igan. 
TREATMENT of Matt, R. Prendergast, Sydney, New South Wales, 
an ee, Mistley. 

4374. CLeantnc the Borroms of Surrs while in Morton, 8S. Pitt, Sutton.— 
A communication from H. M. Jepsen, Flensburg, Prussia. 

4376. Wravinc, W. R. Lake, Southampton-buildings, London.—A com- 
munication from L. J. N. Rousseau, Lyons, France.—27th October, 1879. 

378. Meta Reservoir Pens, W. E. Wiley, Birmingham. 

4380. AzimuTH Compassss, A. Louttit, Tollington Park, London 

4382. Compositions for Maxine Capsuces, &c , H. Woodward and W. 
Boyd, Birmingham. 

4384. Sprnninc, E. Pawson, Oxenhope, near Keighley. 

4386. Stoppers for Casks, W. R. Lake, Southampton-buildings, London. 
—A communication from W, H. Stewart, Brooklyn, U.S. 

4388. Evrectinc the Proputsion of Tramway Cars, &c., J, H. Johnson, 
Lincoln’s-inn-fields, London.—A communication from C. Arson, Paris. 

4390. Axtes for Common Roap Veuicies, A. M. Clark, Chancery-lane, 
London.—A communication from C. W. Ball and T. Davis, Macon, U.S. 
—2S8th October, 1879. 

4392. Hypranrts, I. Ross, Edinburgh. 

oe PLOsIVeE Compounns, L. T. O'Shea, Aughton, near Ormskirk, and 
C. T. Brooks, Liverpool. 

4396. Movinc Tram Cars by Gas Enxcrne Power, J. R. Purssell, Black- 
friars-road, London. 

4398. SicnaL Buoys, H. J. Haddan, Strand, London.—A communication 
from E. E. Mann, Lawrence, U.S. 

4400. Generatine, &c., E-ecrricrty, W. R. Lake, Southampton-buildings, 
London.—A communication from E. I. Houston and E, jomson, 
Philadelphia, U.S. 

4402. Extractive AmMonracaL Satts from AntmMaL EXCREMENT and 
Urine, W. F. Nast, Portland-place, London. 

4404. Ececrric Batreries, A. V. Newton, Chancery-lane, London.—A 
communication from F. Tommasi, Paris. 

4406. Sroves, E. Townsend, Oldbury. 

4408. Securrne Starr or other Rops, C. T. Hill, Heywood. 

4410. ASCERTAINING the Presence of INFLAMMABLE Gas in Mryes, &c., W. 
Young, Belfast 

4412. Vatve for Sincie-actinc Encines, R. Whitehead, Cork-street, 
London. 

4414. Gas-BuRNERS, T. Heron, Manchester. 

4420. Repuctne IMPERFECTLY or SEMI-DISSOLVED SuBsTANCEs to a SMOOTH 
Srate of Fivurprry, A. O. Stopes, Colchester.—29th October, 1879. 

4422. TorasHInc Macurxes, W. Kaye, Hook Norton. 

4426. CENTRE-SECOND Stop Watcues, W. Hirst, W. Hirst, and J. Hirst, 
Sheffield. 

4428. ELectricat Apparatus, E. G. Brewer, Chancery-lane, London.—A 
communication from E. A. Chambrier, Paris. 

4430. PRESERVATION with Sucar of Frurrs and Peets, E. H. Hill, Com- 
mercial-road, London. 

4432. AppLiance for a Horse’s Bripwe, M. V. Bligh, Brighton. 

4434. Conpensine Waste Steam, W. Black and T. Hawthorn, Gateshead- 
on-Tyne.—30th October, 1879. 

4436. Propuctne ALuminiuM Bronze, J. Webster, Edgbaston, near Bir- 
mingham. 

4438. Precmatic ELevators, F. H. F. Engel, Hamburg, Germany. 
communication from A. B. Hennicke and H. I. Goos, Ham 





WA 

bur; 
Germany. “ 

4440. TeLernones, J. H. Johnson, Lincoln's-inn-fields, London.—A com- 
munication from C. Ader, Paris. 

4442. Corkrine Borttes, W. Oliver and J. C. Arrol, Edinburgh. 

4444. Taums Latcues, W. Griffin, Birmingham. 

4446. Treatment of Fisuine and other Fasrics, T. Balls, Lowestoft. 

4150. CLasstrication of Letters, &c., W. Morgan-Brown, Southampton- 
pulidings, London.—A communication from W. A. Amberg, Chicago, 


4459. Lames, E. Kauffmann, Red Lion-square, London.—3lst October, 
1879, 


oid. 
4454. Revotvive Cannon and other Guys, B. B. Hotchkiss, Southampton- 
buildings, London. 
4456. Prorectinc TetecraPpu Wires, J. T. King, Liverpool,—A commu- 
nication from C. Linford, Pittsburgh, U.S. 
4460. Botrons, &c., F. J es and E. Kirby, Birmingham. 
4462. Huskine or HcLuinc Correr, J. C. Mewburn, Fleet-street, London. 
—A communication from J. E. Vassaux, Guatemala. 
4464. Fencrxe, 8. Bayliss, Wolverhampton. 
-~ eg and CarriaGeEs, T. Greenhill, Alfred-place, Bedford-square, 
mdon. 
4468. Spinnuna, E. Crossley, L. J. Crossley, and W. Sutcliffe, Halifax. 
4470. Piers, &c., J. L. Clark and J. Standfield, Victoria-street, West- 
minster.—lst November, 1879. 
4472. Dicotnc the Earru, C. L. Lacarritre, Paris. 
4476. Try or Terne-pLates, J. Jenkins, Clydach. 
4478. Locks for Bracetets, A. W. Magerhans, New York. 
4480. TunnING of Taree or More Sipep Ossects, G. W. von Nawrocki, 
Berlin.—A communication from J. Fangel and L. Weisse, Berlin. 
4482. Roap Locomotive Encrines, D. Greig, Leeds, and T. Aveling, 
Rochester.—3rd November, 1879. 
4483. Motive-power Enoixe, J. Graddon, Stanstead-road, Forest-hill. 
4486. Sckew-pnivers, H. Simon, St. Peter’s-square, Manchester.—A 
communication from P. Schneitler, Berlin. 
4490. Ferro-PHospHorus, F. C. Glaser, Berlin.—A communication from 
= Hoerder Bergwerks und Huetten-Verein, Hoerde, Westphalia, 
russia. 
4492. Gas-HOLDER Enoines, J. Shaw, Scholes, Cleckheaton. 
4494. CrusHinc, &c., PHospuates, &c., W. R. Lake, Southampton- 
ee London.—A communication from H. B. Dunham, New 
fork. 
4496. BorLinc STaRcH-conTaisinc Matters, P. Jensen, Chancery-lane, 
London.—A communieation from Count Sixtin de Sparre, Paris. 
4500. Stoves Heatep by Gas, &c., W. E. Griffith, Montpelier-road, 
Peckham, London.—4th November, 1879. 
yy A = ee the Axies of Rarrway Carriaces, &c., J. M. Johnston, 
slasgow. 
= — Lire at Sea, J. McCarthy, Stoney-road, North Strand, 
ublin. 
4506. Diccinc and Suapine Peat, &c., H. Simon, St. Peter’s-square, Man- 
chester —A communication from C. Schlickeysen, Berlin. 
4508. Horsesnoes, C. 8. Temlin, Westbourne-park, London. 
4510. Dovusitne, Twistinc, and Reetinc MecuanismM, C. Sipman, Kayes- 
walk, Nottingham. 
4512. Workrxe the Vatyes, &c., of Motive Power Enornes, J. H. Kitson, 


4214. WaTeR Merer, D. Johnston, Glasgow. 

4516. Sawinc Macurvery, W. R. Lake, Southampton-buildings, London. 
—A communication from H. Young, New York, U.S. 

4518. Grinpine, &c., Macuinery, J. B. Jackson, Sheffield. 

4520. Rick Covers, T. Jones, Rowley Regis. 





4522. Juycrions for Wrovet Iron Tunes, J. Bywater, Tipton.—5th 
November, 1879. 

4524. WaTrr-coLour Priytinc Transrer Ink, D. Gestetner, New North- 

, London. 

4526, Errecrine Locomotion, W. Exley, Otley. 

4528. Ratsine, &c., Venerian Buinps, P. B. Elwell, Ryton. 

4530. TRavELLING Jip Cranes, T. Dixon, Leeds. 

4532. Fracon, &c., H. A. Bonneville, Piccadilly, London.—A communi- 
cation from C. de St. Prix, Ploujean, France. 

4534. DyNaMO-ELEcTRIC Macuinges, C. W. Siemens, Queen Anne’s-gate, 
Westminster. 

4536. Arn Insecrinc Nozzies, A. M. Clark, Chancery-lane, London.—A 
communication from D. C. Green, Brooklyn, New York, U.S8.—6th 
November, 1879. 

= wien for Packine Borries, T. Cockcroft and H. B. Fox, Birken- 

ead. 

4539. Davits, &c., for Carryine Suarrs’ Boars, W, H. Watling, Middles- 
brough-on-Tees. 

4540. Suncie Rait Rarmway, J. K. Collett, Cardiff. 

4541. A Universat Vice, C.. Junge, Rotherfield-street, Essex-road, 

ndon. 

4542. Tricycves, 1. T. Townsend, Coventry. 

4543. Meracuic Boxes, &c., R. Whitaker, Birmingham. 

4544. Rerinine Suear, B. E, R. Newlands, Clyde Wharf, Victoria Docks, 
London. 

4545. Comprnc Fisres, G. Little, Oldham, and T. C. Eastwood, Brad- 
ford. 

4546. Skates, J. Brown, Manchester.—7th November, 1879. 

4547. Lames, F. Wolff, Raadhusstraede, Copenhagen.—.A communication 
from K. H. E, Héybye, Odense, Denmark. 

4548. Printrno Presses, H. P. Trueman and J. G. New, Birmingham. 

4549. INSULATED ELecrric Conpvucrtors, J. Bell, Southwark. 

4550. Borties, C. J. Wade and J. W. Dobson, Barnsley. 

4551. Hot-air Sroves, A. Kohlhofer, Southampton-buildings, London. 

4552. Wasnine Woot, H. Illingworth, Bradford. 

4553. ConTROLLING the Pressure of Steam, B. Malcolm, Belfast. 

4554. Looms, J. Bywater, W. Spurr, T. Spivey, and R. Smith, Birstal, 
near > 

4555. ELecrro-macnets, J. Bell and G. Scarlett, Liverpool. 

4556. Twistine, &c., Yarns, G. Roper, Stockport. 

4558. Dressinc Comrs, J. Hart, Handsworth 

4559. Castors for Furnirure, J. 8. Crowley, Manchester. 

4560. Looms, H. Portway, Bradford. 

4561. Cruets, &c., F. E. Lynde, Manchester. 

4563. Errectine Lyrercuance of Temperature in Fivips, J. H. Johnson, 
Lincoln’s-inn-fields, Londou.—A communication from J. B. J. Mignon 
and 8. H. Rouart, Paris. 

4564. Steam RawMine Macuines, W. R. Lake, Southampton-buildings, 
London.—A communication from 8. Johnson, Philadelphia, U,S.—Sth 
November, 1876. 

4565. Lamps, F. T. Tyndall, Edinburgh. 

4566. CoupLines, &c., R. J. Lines, Northampton. 

4567. Drawinec, &c., Beers, Wines, &c., E. Bolton, Salford, near Man- 
chester. 

4568. Sputrers, &c., R. Orr, Belfast. 

oe. Ow Cans and Freepers, T. H. Price, Brasshouse-passage, Birming- 

am, 

4579. Looms, C. Bedford, Birstal, and J. Pickering, Batley. 

4571. Fasreninos for BraceLets, W. Robinson, Birmingham. 

4572. TeLernoxic Conpuctors, W. R. Lake, Southampton-buildings, 
London.—A communication from E. Holmes and E. T. Greenfield, 
Brooklyn, U.S. 

4573. Evecrric Tetrcrapn Apparatus, C. D. Abel, Southampton- 
buildings, London.—A communication from E. George, Berlin. 

4574. Propetter for Suips, J. E. Liardet, Brakespears-road, Wickham- 
park, Brockley. 

4575. Preparation of Piastic 
10th November, 1879. 

4577. Recutatinc the Surrpty of Gas, T. Thorp, Whitefield, and R. 

sker, Prestwich. 

4578. Wasuine, &c., Macutves, C. Harvey, Preston. 

4580. Stee: and other Pens, C. D. Abel, Southampton - buildings, 
London.—A communication from E. Hammesfahr, Foche, Graefrath, 
Germany. 

4584. AUTOMATICALLY VENTILATING the InTERIoRS of BurLp1Nos, &c., C. 
Ower, Dundee. 

4586. Steam Borvers, &c., T. Dale, Kirkcaldy. 

4588. Drawixe Orr Warer, F. G. Underhay, Crawford-passage, Clerken- 
well, London. 

4590. Ececrric Licutine, G. P. Harding, Paris. 

4592. KaLenrpars, J. Darling, Glasgow. 

4594. Drawine SHeet Merats, F. J. Taylor, Wakefield. 

4596. Recutators for SELF-acTING VARIABLE Expansion, C. Kesseler, 
Mobren-strasse, Berlin.—A communication from A. Wever and F. 
Kniittel, Barmen, Germany.—11th November, 1879. 

4598. Castine Meta Pipes, C. B. Palmer, R. E. B. Crompton, and J. 
Chambers, Stanton Ironworks, Nottingham. 

4600. Wneets for Furniture Castors, J. Parry, Sale. 

4604. Boots and Sxoes, H. Ward, Derby. 

4606. Bicycues, &c., G. [lston, Birmingham. 

4608. Fastener for Drivinc Bevts, &c., A. M. Clark, Chancery-lane, 
London.—A communication from A. Clunan and ©. J. Warran, 
Brooklyn, U.S.—12th November, 1879. 

4614. Raistno, &c., Boats, J. Darby, Liverpool. 

4616. Looms, T. A. Harrison, Lancaster. 

4618. Cuarr Cutters, A. McGregor, Leigh. 

4620. Screw Gitt Boxes, H. W. Whitehead, Leeds, and J. Stake, 
Huddersfield. 

4622. Tope Pires, J. T. Parlour, Fleet-street, London. 

4624. Secment WHeeE ts, J. Barbour, Belfast. 

4628. AUTomATIC SEWING Macurnes, W. R. Lake, Southampton-buildings, 
London.—A communication from T. Carmagnolle, Paris. 

4630. Frre-crates, W. H. Warman, Bristol, and J. 8. Bremner, Coal- 
brookdale. 

4632. Dverne Corton Fasrics, J. Clare, Greenfield. 

4634. Preservinc Meat, &c., A. M. Clark, Chancery-lane, London.—A 
communication from Le Comte A. C. de Barbaran, Paris. —13th Novem- 
ber, 1879. 

4636. Lamps, D. M. Yeomans, Queen Victoria-street, London.—A com- 
munication from C. Bricogne, Paris. 

4638. Sewrnc Macuives, H. A. Dufrené, South-street, Finsbury, London. 
—A communication from J. R. V. de Castro, Porto, Portugal. 

4640. Optarninc Motive Power from the Motion of Suirs or WAVEs, 
H. J. Haddan, Strand, London.—A communication from G. Minisini, 
Turin, Italy. 

4642. Pockets for Weartnc AppareL, C. Levy, Manchester. 

4644. Water Gavuce Vatves, F. H. F. Engel, Hamburg.—A communica- 
tion from G. Leser, T. Leser and W. Leser, Hamburg. 

4646. Mrxiva, &c., Meat and Fiovr Inoreptents, J. L. Hancock, Cottrill- 

, London. 

4648. Recistertnc the Nomper of Passexcers in Tramcanrs, J. Wells, 
Coatham. 

4650. a of Oxycen, &c., Gases, J. Rochford, Water-street, 
Live le 

4652. TREATMENT of PLants Surrertnc from Disease, A. Tyan, Kilburn, 
London.—14th November, 1879. 





MATERIAL, W. R. Henshaw, Tunstall.— 








Invention Protected for Six Months on the Deposit of 
Complete Specifications. 
4711. Curtinc Barss on Fence Wire, A. M. Clark, Chancery-lane, Lon- 
on.—A communication from A. Cary, New York, U.8.—19th November, 
1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

4562. HoLtLow Bossep SeL¥-LUBRICATING WHEEL, R. Hadfield, Southamp- 
ton-buildings, London.—24th November, 1876. 

4573. TREATMENT of VEGETABLE Supstances, C. Rands, Holloway.—25th 
November, 1876. 

4577. Satts and Soaps, W. R. Lake, Southampton-buildings, London.— 
25th November, 1876. 

=. FrrepLaces and Heat Generators, J. Dean, Oxford.—27th Novem- 
ber, 1876. 

= Looms for Weavine, J. Collins, Glasgow, N.B.—29th November, 
876, 





vm 
4811. Stups, &c., J. C. W. Jeffreys, Tottenham-court-road, London.—13th 
December, 1876. 
4587. Lames, G. A. Ermen and E. Ermen, Eccles.—27th November, 1876. 
4592. Peetinc Barvey, C. Pieper, Dresden, Saxony.—27th November, 
1876 


4593. Feepine Stream Boivers, C. Pieper, Dresden, Saxony.—27th Novem- 
ber, 1876. 

4586. Preservinc Meat, H. M. Whitehead, Fenchurch-strect, London,— 
—27th November, 1876. 

4599. Roots, &c., J, Blakey, Leeds.—28th November, 1876. 

4635. Spinnino, &c., 8. Brooks and G. Harrison, West Gorton, Manches- 
ter.—30th November, 1876. 

4645. Maxine Up Printep Papers into the Foam of Books, &e., W. Con- 
quest, Tudor-street, London.—30th November, 1876. 
4765. ELecrricSTeLeruony, W. Morgan-Brown, South 

London —9th December, 1876. 
4797. Steam Borters, H. S. Coleman, Chelmsford.—12th December, 1876. 
4627. Tippinc CrapLes, W. G. Jackson, Saltburn-by-the-Sea. — 30th 
November, 1876. 


+ hnilai 
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4628. Nur Buanks, J. H. Johnson, Lincoln’s-inn-fields, London.—go, 
Yovember, 1876. 

4646. Screw Heaps, F. C. Coxhead, Leadenhall-street, London, and R, 
Steers, Manor-read, Walworth.—30th November, 1876. 

4652. Roors, W. H. Kershaw, Widnes.—1lst December, 1876. 

4790. THREADING Screws, T. Garnett, Birmingham.— 11th December, 
1876. 


Patents on which the Stamp Duty of £100 has been Paid. 


3704. Propucina Recirrocatinc Morios, W. T. Hamilton, Rathmines, 
Dublin.— 6th December, 1872. 
8756. Currina Doveraits, W. T. Hamilton, Rathmines, Dublin.—11t, 
Decenber, 1872. 
3587. CarsuLe, W. Betts, Wharf-road, City-road. London.—28th November, 
~) 


1872. 

3613. Sream Borters, R. Hanson and J. Norton, Halifax.—30th Noven- 
ber, 1872. 

3642. Smettinc Inon and Sreen, C. 


W. Siemens, Great George-street, 
Westminster.—8rd December 1872, 


Notices of Intention to Proceed with Patents. 


2924. Hontprnc and CLeanine Bits and Srirrvps, 8. Elliott, Newbury.— 
18th July, 187%. 

3015. Scissors, J. Foot, Eversholt-street, Camden Tewn, London. —24th 
July, 1879. 

3027. VeLocipepes, W. Hillman, Coventry. 

3028. Gig Minus, H. J. Haddan, Strand, London.—A communication 
from Grosselin, sen. and jun. 

3035. CasLe Houpers or Rims, J. Mitchell and D. J. Cocks, Gordon. 
street, Glasgow. 

3037. Looms for Weavinc, J. Bywater and C. Bedford, Birstal, near 
Leeds, 

3044. Vatve for Boats, J. Casey, Philpot-lane, London. 

3045. Borine, Xc., Rock and Srone, J. D, Brunton and F. H. J. Trier, 
Great George-street, Westminster, and A. H, Rapp, Paris. —26th July, 
1879. 

3047. Printinc in CoLours upon Inpra-RuBBER, &v., W. G. White, South- 
ampton-buildings, London. 

3054. Exasric Webs for the Sipes of Boors, &c., J. Astill, Leicester.—26th 
July, 1879. 

3060. Pyrometers and Tuermometers, A. Budenberg, Manchester.—A 
communication from A. Seyferth and C. F. Budenberg. 

5061. Cake for Horses, &c., G. W. von Nawrocki, Berlin.—A commupi- 
cation from Alfred, Count of Salm. 

3065. Screw and Lever Presses, T. Wrightson, Stockton-on-Tees, and 
J. H. Ladd, London. 

3067. Screens for Stoves, A. Slater, Bristol. 

3069. ENamMetrina Merat Castinos, C. Kesseler, Berlin.—A communica- 
tion from N. Henzel and L. Broz. - 28th July, 1879. 

3087. Pumrinc Enorne, J. McInnes, Glasgow. 

8089. Creantno Sarery Lamps, W. Ackroyd, jun., and W. Best, Morley, 
near Leeds. 

3098 .Compounp Drivine Lever, R. C. Ross, Manchester. 

3100. TeacHING Music, y. E. Gedge, Wellington-street, Strand, 
London.—A communication from M. A, Chassevant. 

3101. Movas_e Stor for Fasrenina Fo_pine Doors, A. Méritte, Rouen, 
France.—30th July, 1879. 

$104. ExrractinG Moisture from Hops, J. Siddeley, Liverpool, and A. M. 
Dearn, Retford. 

3105. ‘‘ Dummys" for Proritinc Macutnes, A. Muir, Manchester. 

3108. Kitxs for Bursine Bricks, &c., G. W. von Nawrocki, Borlin.—A 
communication from R. Miller. 

3113. Courtine Burrers, G. Turton, Westminster. —31st July, 1879. 

3150. Pkeventixo Waste in Seinntnc Frames, H. Ambler, Halifax. 

3131. Cuuckine and Cenrreino of Pires, T. Milburn and C. W. Haydon, 
Staleybridge.—2nd August, 1879. 

3152. Fixisnine Zrvc-coatep Wire, A. M. Clark, Chancery-lane, Lordon. 
—A communication from F. L. Sarmiento.—5th August, 1879. 

3169. CurTine Veneers and Boarps, A. M. Clark, Chancery-lane, London. 

—A communication from H. T. Bartlett and G. W. Read.—6th August, 
1879. 

3190. Iron and Sreet, A. F. Gussander, Torsaker, Sweden—Sth August, 
1879. 

3214. Comptnep Canteen, Water Borrie, and Cooxine Apparatus, W. 
Harrington, Dublin.—11th August, 1879. 

3231. Paper Barres, &c., J. H. Darlington and C. E. Sedore, Brooklyn, 
























235. Dryine and Curtinc Hors, H. J. Haddan, Strand, London.—A com- 
mnnication from N. 8. Hayes. 

3240. ARTICLE of Foop, J. W* Hayes, Upper Barnsbury-street, London.— 
12th August, 187%. 

3315. Meta.iic BepsTeaps, E. Peyton, Birmingham.—l6th August, 1879. 

$352. Merauyic Boxes, C. R. E. Grubb, Knightrider-street, London.—19th 
August, 1879. 

3438. Deep Sra Fisurne or TRAwLING, J. W. de Caux, Great Yarmouth.— 

bth August, 1879. 

3455. Gatvanistnc Wire, &c., E. 
Auguat, 1879. 

3519. Horse-co.tars, W. R. Lake, Southampton-buildings, London.—A 
communication from E. Fisher.—2ad September, 1879. 

3624. Iron and Steer, H. C. Bull, Southampton-buildings, London.— 
9th September, 1879. 

3629. Suips’ Logs, A. M. Clark, Chancery-lane, London.—A communica- 
tion from A. Gordon.—1l0th September, 1879. 

3687. SuprLytne Foe. to Fires, &c., N. Macbeth, Bolton, and T. Beeley, 
Hyde Junction, Chester.—15th September, 1879. 

3853. Srergotyrine. W. P. Byles and G. Allen, Bradford. --24th Septem- 
ber, 1879. 

3900. Looms, O. Pickles, B. Smith, and C. Slater, Burnley.—27th Septem- 
bev, 1879. 

3973.’ RoLLINe MerALtic Bars, &c., E. A. Brydges, Belle Alliance-strasse, 
Berlin.—A communication from the Menden and Schwerte ‘“ Eisenin- 
dustrie” Company, Schwerte, Germany.—3d October, 1879. 

3995. Giass CapsuLe, D. Grant, Water-lane, Queen Victoria street, Lon- 
don.—4th October, 1879. 

4038. Visecar, C. Kesseler, Mohren-strasse, Berlin.—A’ communication 
from V. Michaelis. — 6th October, 1879. 

4078. SutpHate of ALumina, W. Chadwick, T. Chadwick, and J. Chad- 
wick, Manchester, and J. W. Kynaston, Liverpool.—9th Octoder, 1879. 

4149, Vatves, Xc., J. Evans, Wolverhampton. [ 

4153. Rats, “&e., J. P. Spencer, North Shields, and R. Elsdon, Upper 
New-cross.—l4th October, 1879. 

4176. OrNameNTING MeTaLiic Surraces, D, Littlehales, Birmingham.— 
15th October, 1879. 

4264. Foux.ine Stocks, R. Kilburn, sen., Leeds.-—2lat October, 1879. 








Fox, Castle-street, Sheffield. — 27th 


4292. Consotipatinc Frum Sreei, H. Sharp, Bolton-le-Moors.—22nd 
October, 1879. : 
4372. TREATMENT of Matt, R. Pendergast, Castlemaine Brewery, 


Sydney, New South Wales, and R. Free, Mistley.— 27th October, 1879. 

4380. AzimurH Compasses, A. Louttit, Tollington Park, London.—28th 
October, 1879. 

4394. ExpLosive Compounns, L. T. O’Shae, Aughton, and C. T. Brooks, 
Liverpool. 

4412. VaLves for Smcie-actinc Exoines, R. Whitehead, Cork-street, 
London.—29th October, 1879. 

4436. Propucinc ALumisium Bronze, J. Webster, 
Birmingham. 

4450. PRESERVATION of Letrers, &c., W. Morgan-Brown, Southampton- 
buildings, London.—A communication from W. A. Amberg.—31st 
October, 1879. , 

4454. Revo.tvinc Cannon and other Guns, B, B. Hotchkiss, Southampton- 
buildings, London.—lst November, 1879. 

4487. Corron Corps, J. H. Openshaw, Bury. ; 

4489. Currinc Grass and Grats, W. C. Manwaring, Banbury.—4th 
November, 1879. " e 

4510. Dovsiixc, &c., Mecnanism, C. Sipman, Kaye's Walk, Notting- 


Edgbaston, near 


nam. 

4511. Umpretuas and Parasots, A. G. Brown, St. Thomas-street, South- 
wark. 

4513. Preventixc OvERWINDING of Caces in Mine Suarts, J, I’anson, T. 
Hudson, aud E. Rowe, Darlington.—5th November, 1879. | i 
4543. MeraLuic Boxes and Cases, &c., K, Whitaker, Birmingham.—7th 
November, 1879. “sma 
4547. Lames, F. Wolff, Raadhusstracde, Copenhagen.—A communication 

from K. H. E. Héybye. . 

4561. Cruets, &c., F. G. Lyne, Manchester.—8th November, 1879. 

4588. Drawina Orr Water, F. G. Underhay, Crawford-passage, Clerken- 
well, London.—11th November, 1879. 

4508. Castinc Metat Pires or Tuses, C. B, Palmer, R. E. B. Crompton, 
aud J, Chambers, Stanton Lronworks, near Nottingham.—12th Novem- 
ber, 1879. 

4652. TsEatMENT of Piants, &¢e., A. Tyan, Kilburn, London.—l4th 
Noveinber, 1879. , 
4666. Wirr-rope Tramways, A. 8. Halladie, San Francisco, U.S.—15th 

November, 1879. 

4711. Cuttinc Barns or Fence Wire, A. M. Clark, Chancery-lane, 

London.—A communication from A. Cary.—19th November, 1879. 
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at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
November 29th, 1879. 

Gd.; 1206, 44.3 1505, Gd.; 1520, 2d.; 1528, Gd.; 1553, 6d. 1567, 4d.; 
Pie) 1620, 6d.; 1621, €d,;’ 1629,” 6d. ;' 1655, 2d.;'1656,'2d.; 1657, 2d.; 
1659, 2d.; 1663, 4d.; 1664, Gd ; 1667, 2d.; 1672, 2d.; 1674, 2d.; 1677, 6d.; 
1679, 2d.; 1680, 2d.; 1684, Gd.; 1685, 2d.; 1686, 4d.; 1687, 6d.; 1688, 2d.; 
OL, 2d.; 1694, 2d.; 1698, 4d.; 1703, 4d.; 1705, 2d.; 1710, 2d.; 1711, 24.; 
1712, 2d.; 1717, 2d.: 1718, 2d.; 1719, Qd.; 1720, 2d.; 1724, 2d.; 1725, 2d.; 
1727, Qd.; 1729, 2d.; 1731, 2d.; 1732, 6d.; 1733, 6d ; 1735, 2d.; 1736, 4d.; 
1737, 4d.; 1740, Gd.; 1741, 2d.; 1742, 2d.; 1743, 6d.; 1745, 6d.; 1747, 6d.; 
1757, 2d.; 1770, 4d. 1905, 6d.; 1982, 6d.; 2961, 6d.; 8025, 6d.; 3255, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-offive, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-oflice, Southamp- 
ton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


1059. Ow Lames, H. Gardner.—Dated 18th March, 1879.—(A communica- 
tion.) - (Not proceeded with.) 2d. ‘ 

Two wicks are fitted at opposite angles in a burner, and are raised 
together by the same adjusting head or raising appliance. The oil reser- 
vorr has the filling hole at the side. A short chimney tube is fitted into 
the gallery of the burner, leaving a clearance between the top and the 
chimney proper or of the reflector. 

1290. Jon Paintine Presses, H. P. Trueman aad J. G. New.—Dated 1st 
April, 1879. 6d. 

The press has a horizuntal bed to receive the forme, the ink plate being 
attached at an upward angle of 80 deg. at the back of the forme. Ona 
vertical line from the centre of the bed is pivotted a rectangular frame, 
one end forming a handle, and the other carrying two or more inking 
rollers. The platten is hung over the bed and is carried to and from the 
types in exact parallelism by a system of grooves, which, after the im- 
pression is given, causes it to turn up to receive the paper to be pane. 
The impression is produced by toggle levers connected with the rect- 
angular frame. 

1802. Treatinc Eartuy Ciays ror THe Manuracture or Bricxs, R. 
Pickwell.—Dated 2nd April, 1879. 4d. 

The clay is mixed with sulphate of lime, sulphate of barytes, carbonate 
of barytes, and silica in such proportions as to produce any desired tint 
from red to white. The materials are placed in a casing provided with 
fixed cutters, within which revolves a shaft carrying arms arranged in a 
spiral, so that the materials in passing from one end of the casing to the 
other are thoroughly incorporated with the clay. 

1337. Mountinc anp Oreratixe Screw Proreccens, H. B. Young.— 
Dated 4th April, 1879.—{Not proceeded with.) 4d. 

This consists in the employment of multiple gearing for the purpose of 
driving dual screw propellers. 

1348. Tonacco Prive Rack, J. J. Telfer.—Dated 4th April, 1879. 4d. 

An open frame of wire work of any suitable design contains an inner 
frame, a space being left between the two. The stem of the pipe is 
introduced into the meshes of the frame, and the bow] thus supported by 
the outer one, while the mouth is supported by the inner one. 

1372. Rorary Letrer Press Printinc Macuines, G, Duncan and G. A. 
Wilson. — Dated 7th April, 1879.—( Void.) 2d. 

A web of paper is led to the printing cylinder which contains the type 
for printing both sides of the paper, and after receiving the impression on 
one side the web is severed, and the sheet led back to the cylinder to 
receive the impression on the other side. 

1399. Sream Boiters, J. G. Hughes.—Dated 8th April, 1879. 6d. 

As applied toa boiler with two internal furnace flues, the invention 
consists in turning the flues upwards at their rear ends, and then return- 
ing them to the front end of the boiler, where they are united to a single 
tube, which is carried backwards, and at its rear end passes through a 
feed-water cistern and thence is connected to a chimney. Water tubes 
extend across the flues, which may be corrugated so as to obtain an 
increased heating surface. Air is admitted to the furnaces through two 
cases arranged in relation to the fire doors, so us to be capable of being 
raised and lowered by guide rods, pulleys, and chains. These cases are 
open on the underside, and after the furnaces have been fired (which 
operation takes place alternately to the two furnaces) the case is 
brought down over its respective fire-door on to a plate provided with 
adjustable air openings communicating with the exterior. 

1400. Stream BorLer Sicnatiine Apparatus, J. I. Johnson.—Dated 8th 
April, 1879.—(A communication. )}—( Not proceeded with.) 2d. 

A steam whistle is connected to a float, which when the level of the 
water in the boiler falls below a certain level causes the whistle to be 
blown. 

1401 Sounpine Boarps or Ptanorortes, A. M. Clark.—Dated 8th April, 
1879.—(A communication.)—(Complete.) 4d. 

The board hasa strip of wood or other vibration-conducting material 
abutting against and attached to its edge all round, and surrounded with 
a strip of rubber or other non-conductor of vibrations. The bridge 
extends at both ends to overlap the vibration-conducting rim. 

1403. Warcu Cases, A. M, Clark.—Dated 8th April, 1879.—(A communi- 
cation.) 6d. 

The body of the case is formed in one seamless piece in the shape of a 
concave shell open in front to receive the movement, which is held in a 
sustaining ring hinged to the front edge of the case, so that when the 
bezel is removed the ring with the movement may be swung outwards. 
The bezel is screwed to the case and receives the glass. A removalfie 
— cap fits tightly over the winding knob, so as to prevent the entrance 
of dust. 

1404. Removanie Boox Covers, G. F. Redfern.—Dated 8h April, 1879 
communication.) 6d. 

The outer sides of the cover have projecting eyes or staples, and the 
matter to be inserted within the cover is previded with grooved metal 
strips having transverse slots to receive the staples, so that when the 
outer covering is applied to the back and sides of the matter, the staples 
project through the slots and are secured by a longitudinal rod. 

1405. Loapina, &c., THe CaGes or CoLLiery AND OTHER Hoists, W. 
Barrowmnan.—Dated 9th April, 1879. 6d. 

The mechanism for raising and lowering the safety gate consists of a 
lever having its fulcrum on a support opposite the gate and gate guides, 
and so constructed that when the cage ascends above the pit mouth it 
will raise the lever and the safety gate. Safety stops are attached to the 
= 80 as to project under the cage while it is being loaded or unloaded. 

wo sets of rails are employed, one inclined from the pit’s mouth to 
carry away the loaded wagons, and the other inclined to the mouth to 
bring back the empty wagons. 

1406. Manuracrvure or Iron, J. Cooke.—Dated 9th April, 1879. 2d. 

Iron is produced in the ordinary manner, having ‘030 to ‘500 of carbon, 
“049 to "193 of silicon, ‘087 to ‘200 of sulphur, and *200 to “990 of manga- 
nese in combination with it. This metal is cut into small pieces and 
placed in a furnace, then surrounded by charcoal and subjected to one or 
more currents of atmospheric air. 
or. big — ror Boots anp Snoes, G. H. Ellis.—Dated 9th 

[pril, 1879. ‘ 

Round or other shaped open or box studs of metal are employed to 
fix into boots, and have the edges milled and the bottoms recessed. 
short taper screw is fitted to the centre, and a series of teeth in a reverse 
direction to the screws are formed round the edge of each stud bottom, 
so that when the screw is tightened down upon the boot sole the teeth 
lock the stud and prevent it reversing or wearing loose. A disc of 
leather is fitted into the open or box parts of the studs. 

1408. Compressinc, DELIVERING, AND REGULATING}THE FLow or Fivips, 
&e., @. W. Harvey and W. D. Seal.— Dated 9th April, 1879. 6d. 

The compressor consists of a vessel hung to a counterbalanced lever 
communicating with a water supply, and receiving water when elevated, 
such water compressing the air and forcing it from the vessel, and the 
water by its added weight causes the veneel te descend and in its move- 
ment operate valves, which cut off the supply, admit air and discharge 
the water previously received. A casing is provided with a chamber, 
channels, flexible diaphragm and pipe, and adjustable wedge, whereby 
the pressure of a fluid admitted to the casing is made the means of regula- 
ting the pressure at the discharge opening. 

1410. Puriryine Gas, H. J. Haddan.—Dated 9th April, 1879.—(4 commu- 

Riana a5 i rified by; ing it mixed with air th’ ‘h 

[ ght Y passin; mixed with air throu 
animal charcoal, the absorption of Siteiindate being prevented S 
be the black with a suitable correlative to such illuminants, 

. Governors, G. F. Redfern.—Dated 9th April, 1879.—(A communica- 
tion.)}-—(Not proceeded with.) 2d, hes ‘ on 

A wheel with recesses in the inner part of the rim receives a sct of 
springs, and a disc with recesses receives the othcr ends of the s rings. 

© face of this disc, which is keyed to the shaft, acts as a bearin Tor tos 
cast on the inner part of the wheel, and one of which receives the after 
wrist pin of the engine, all being slotted to receive bars which slide in a 








direction parallel to the shaft, and have a stud for rollers to run on, and 

engage in a cam groove. 

1412. Fasrenines ror Securtnc THE Corks oR Stoppers oF BortrTies, 
J. Shanks.—Dated 9th April, 1879. 6d. 

A band of metal with a tongue at one ead and aslot in the other is bent 
round the neck of the bottle, and secured by passing the tongue through 
the slot and then bending it back. To this band is secured the end of a 
strip of metal, which then passes over the cork and is bent down to the 
other side, where it is again secured to the band. 

1413. Fixine Tupes 1x Tupe Prates, H. Koettgen,—Dated 9th April, 1879. 
—(Not proceeded with.) id. 

The tubes project through the plates, the holes in which are larger than 
the circumference of the tubes, and are conical. A ferule of soft metal 
is driven into the space between the tube and the plate. 

1414. Sprino Fastentncs ror GLoves aND Boors anp Suoes, J. Hinks 
and T. Hooper.—Dated 9th April, 1879. 6d. 

Two strips of metal are pivotted ut one end, where one is formed with 
an excentric heel to bear upon a spring arm formed on the other strip. 
The strips are attached to the sides of the opening to be closed. 

1416. Rance Finper, F. Weldon.—Dated 9th April, 1879. 6d. 

Two reflectors, each adjusted to show an angle of 88 deg. 34 min. 3 sec., 
are fixed like those of an optical square, or may be formed of a reflecting 
prism, the faces of which are ground to show the same angle. The 
reflectors are secured in a case open on one side, and above each is an 
opening, through which objects in front of the observer are viewed 
direct. 

1417. Bencu Knives on Howprast Toots, H. Woodburne.—Dated 9th 
April, 1879. 6d. 

The tool has a bed plate with two pins which fit into grooves in the 
table or bench. The pins are serrated so as to hold firmly, and the hold- 
fast lever is a metal bar bent at its outer end, andat its extremity formed 
with teeth. 

1418. Ventiatinc Apparatus, P. Jensen.—-Dated 9th April, 1879.—(A 
communication.)—(Not proceeded with) 2d. 

The apparatus consists of a casing in which a fan is made to revolve by 
means of a helical spring. The casing has air inlet and outlet openings, 
and the fan draws the vitiated air through the former and out through 
the latter openings. 

1419. Leap anp Crayon Horpers, J. H. Johnson.— Dated 9th April, 1879. 
—(A communication.) 6d. 

A tube to receive the lead is formed with spring jaws at one end, and 
is capable of being moved longitudinally within an outer tube, so that 
the outside inclined surface of the jaws bearing against the end of outer 
tube will cause the lead or crayon to be nipped firmly. 

1420. Serrinc Eyevets orn Stups 1n Learuer, W. R. Lake.—Dated 9th 
April, 1879.—(A communication.)\—(Complete.) 6d. 

The unflanged end of the eyelet is split into a series of divisions, which 
are turned over on the material and their edges pressed inwards upon the 
material. The tools to effect this consist of forming in the end of the 
clenching die or anvil a series of radial grooves with curved bottoms of 
uniform width and inclined sides, the inclined sides of one groove meet- 
ing the inclined side of the next groove at an acute angle, so as to form a 
cutting knife edge, each of which edges serves to split the end of the 
eyelet tube as the setting tools are brought together to clench the eyelet. 
In the upper end of the punch or male die a concave recess is formed of 
somewhat less diameter than the punch, that portion of the end of the 
latter outside the concave recess being so bevelled as to form an annular 
surface, slightly conical or inclined downward and outward, to first come 
in contact with the leather and be pressed into it as the punch is moved 
upward, and thus keep the punch from being sprung to one side and 
thrown out of line with the punch die. 

1421. Repvcixe anv Poriryinc Ores OR METALS FOR THE MANUFACTURE 
oF OrpNance, &c., H.C. Bull, Lieut.-Col. W. Hope, and R. 8. Ripley.— 
Dated 9th April, 1879. 4d. 

The process consists of reducing and purifying ores by means of heated 
gaseous blasts of defined chemical action passed through them, and which 
may be assisted by pulverised solid matter or vaporised liquids blown 
in with them; and for casting, pressing out flaws and blow-holes, 
and condensing or separating metals, alloys, and metalloids, or similar 
substances, by the agencies of gravity, centrifugal force, and abstraction 
of caloric. 

1422. Dvupticatinc on Copying ENGRAVED OR OTHER PLATES OR BLOCKs, 
&e., W. R. Lake.—Dated 9th April, 1879.—(A communication.) 4d. 

This consists in the use of a cement com 1 of yellow oxide of lead 
(massicot) and glycerine for the rapid reproduction of engraved or raised 
surfaces, and for the reproduction of works of art. 

1423. Savine Lire at Sea, A. Rolands.—Dated 9th April, 1879.—(Not 
proceeded with.) 4d. 

A raft is arranged on the deck of a vessel, so that should the latter 
sink, it will float off and afford a refuge for the crew. A cabin is formed 
on the raft, and above it isa deck through which water cannot penetrate. 


1424 Arraratvus ron Workive Wire Ropes, W. H. Haryjield.—-Dated 9th 
April, 1879. 6d. 

To stop wire ropes a wedge with a groove on one side is employed, 
between which and a fixed groove block the rope passes. The other side 
of wedge moves on friction rollers kept in position by a lever jointed 
to the roller carriage, and one arm of which slides in a groove in the 
movable wedge, and the other arm moves in a groove in the fixed part or 
base of the stopper. The wedge piece is moved to nip the rope by a 
pinion working in a rack formed on the wedge. 

1426. ar Steer, W. R. Lake.— Dated 9th April, 1879.—(A communi- 
cation.) 2d. 

The processes of melting and pouring the steel into the ingot mould are 
similar to those heretofore practised, but instead of leaving the steel to 
shrink from the centre in cooling, a quantity of ignited charcoal is heaped 
over the top of the mould, so as to keep up the temperature, and cause 
the metal to flow in and fill up the centre as the shrinkage takes place in 
covling. 


1427. Mines’ Sarery Lamps, W. Purdy.—Dated 11th April, 1879. 6d. 

Instead of a gauze cylinder a metal shell is placed above the glass of the 
lamp, such glass being longer than usual, and above it within the shell is 
a perforated metal rim with a perforated top, above which is a rim and 
plate of gauze, the whole secured by a screwed ferule. Above these 
parts the shell is perforated to allow the escape of heated air, and on top 
of the shell is an arched shed with a ring and swivel of usual construc- 
tion. Below the glass is a gauze rim lining the neck of the gallery, 
which is drilled with holes, each inclining downwards from the outside 
to the inside, and below the neck is secured the reservoir and lamp. 
1428. Cuarr Currers, R. Maynard.—Duted 10th April, 1879.—(Not pro- 

ceeded with.) 2d. 

An endless chain or web is made to pass round the lower feed roller, 
and round a second roller placed in the rear, such web forming a casing 
for the lower feed roller, and by advancing the straw obviating the neces- 
sity of the feeder’s hands being placed near the feed rollers. 

1429. Locomotive Encines, J. Matthews.—Dated 10th April, 1879. 6d. 

Tramway and other locomotive engines are made with four coupled 
wheels placed inside the frame plates, and the whole of the driving 
mechanism is arranged outside the plates, and is covered with a close 
casing with doors for oiling. The exhaust steam is condensed by passing 
it into a closed box placed inside the water tank, and partly filled with 
water from the tank by an equilibrium valve. From the lower part of 
the box a pipe extends upwards and terminates in a nozzle at right 
angles to a second nozzle situated close to it, and communicating with 
the upper part of the box which is filled with steam. When steam issues 
from the latter pipe a jet of water is caused to issue from the former 
pipe and impinge on and condense the steam. A special coupling is 

escribed. 
1431. Carvine Woot, J. Holden.—Dated 10th April, 1879. 6d. 

Five, six, or more opening card rollers are employed, and are arranged in 
two tiers, with one of the upper and then one of the lower acting on the 
fibre in succession. With each opening roller two working rollers are 
used, with or without strippers, with a bearing roller between the first, 
second, third, and fourth or more of the series. The opening rollers on 
which the fibres pass on the upper side require more room for the 
burrer than the others, and for this purpose are thade of larger diameter, 
and in order to obtain more room for the two working rollers with their 
— each alternate opening roller is placed on a different level to its 
predecessor. 

1432. Sewinc Macuine AtracuMENT, B. Hunt.—Dated 10th April, 1879. 
—(A communication.) 6d. 

This relates to an improved attachment, by which the needle has a 
lateral reciprocating motion imparted to it for the purpose of wang 
lateral or zig-zag stitching. To the lower end of the needle bar is secur 
a block grooved to receive and guide a sliding plate, in the underside of 
which are openings to receive one or more needles. On the back of the 
plate are two lugs, between which projects a lower arm of a lever pivotted 
to a projection on the block. To the front of the head of the machine is 
secured a plate with an arm, from which projects a pin adapted to a 
curved slot formed near the upper end of a dog, the lower portion of 
which is made in the form of a pointed projection having inclined sides 
terminating at the top in shoulders. The upper end of the dog may have 
a projection thereon, or be in the shape of a blunt wedge for the action of a 
spring presser, which is adapted to a recessed stud secured to the arm of 
the plate. 

1433. Furnaces, B, Rowland and W. Varley.—Dated 10th April, 1879. 6d. 

The fire-bars are in two sets, each alternate bar forming part 
of a separate set, and be’ acted on by cams or com abalte ty 
rocking shaf: 


ts fitted with suitable levers. The bridge is formed with an 
air passage communicating with the space below tho grate, and opening 


into the space above the fire. In casting the fire-bars a metal chill is 
ployed in conjunction with a sand mould. 
1434. Macutne ror Coverine Pitts, D. Cartner.—Dated 10th Apri, 1879. 
—(Not proceeded with.) 2d. 

The pills are placed in a spherical vessel mounted on the end of a shaft, 
which is caused to revolye. The sugar or other coating is placed in the 
vessel with the pills, and by the rotary motion the pills are coated. 
1435. Reapinc Macuines, £. G. C. Bomford.—Dated 10th April, 1879. 6d. 

The machine runs on two wheels, one at one side and the other near the 
middle, the latter serving to drive the machine. A circular fixed plat- 
form at the middle of the machine supports the cut grain. Four nearly 
vertical arms to py and press the grain against the cutters are arranged 
iu front or at one side of the machine, om are driven from the main 
shaft by a flange wheel and endless chain and worm wheel. The arms 
are either straight or curved to the radius of the rotating table, and their 
lower ends carry rollers which bear upon cams during the rotary motion 
of the shaft carrying them, so as to obtain the required depression as 
they ure severally brought to act upon the grain. ‘The top part of each 
arm slides on the other part, so that when it arrives at that portion of the 
machine between the divider and the rotation table the arm is lengthened 
and the grain cleared frem that part of the machine. The knives or 
cutters are arranged around the periphery of a circular table which 
rotates slowly, the knives being operated from the main shaft by a crank 
and connecting link in the ordinary way. Over this table is the platform 
on which the corn falls and is carried forward to the binder by means of 
forks made to project through slots in the platform at the n 
intervals, and near the end of the platforra is a deflector which turns the 
ears of grain towards the centre of the machine. 

1436. Sarery (Drum Guarps ror Stream Turasuinc Macurnes, F. J. 
Hunt and G. H. Innes.—Dated 10th April, 1879. 6d. 

The drum guard consists of a slide and hood; the former is actuated 
by springs and arranged under the feed board, and rests on the top of 
the concave, being held back from covering the beaters by a lever and 
catch. The slide is released by the feed board or the hood being 
depressed when it slides out from under the feed board and covers the 
beaters. 

1437. Orener ror Botries Containtnc ArRATED WATER, L. Rose.— 
Dated 10th April, 1879.—( Not proceeded with.) 2d. 

A short tube is fitted with a flange, to one side of which is attached a 
tube to close the mouth of the bottle without closing the first tube, and 
on the other side is a washer, so that when the tube is pressed down 
upon the stopper the washer will rest upon the lip of the bottle. 

1439. Dryine Fisrovus Sunstances, L. Webster.—Dated 10th April, 1879. 
4d. 





A close chamber heated by steam contains a series of chain pulleys, 
over which travel two endless chains. The hanks of yarn are stretched 
upon two cross bars extending across the chamber, and are attached at 
each end to the endless chains. 

1440. re Mitts, P. Moore.—Dated 10th April, 1879.--(Not proceeded 
with.) 2d. 

A cylinder is formed with serrations or projections on its surface and 
revolves with its axle. The salt is placed above the cylinder, and as it is 
ground falis into a box beneath. 

1441. Suurries, W. Turner and BE. Hoyle.—Dated 10th April, 1879.—(Not 
proceeded with.) 2d. 

At the end of the shuttle where the peg is usually fixed is placed a 
spindle provided with a collar at right angles to the axis of the spindle, 
On one end of the spindle is a spiral spring compressed between the 
collar and the body of the shuttle. The collar has two projections which 
fit into slots formed in the body of the shuttle, and the collar is shaped 
to fit the recessed portion of the shuttle and slide freely therein. At the 
front side of the collar is fixed a stay to the shuttles so that when the 
spindle is drawn back by the projections the groove in the flange of the 
bobbin passes on to the stay, and the end of the spindle at the front of 
the collar passes into the hole in the centre of the bobbin. 


1442. InsTRUMENT FOR THE LINEAR MEASUREMENT OF DRAWINGS, IV. R. 
oa) a 10th April, 1879.—(A communication.)-(Not proceeded 
with.) 2d. 

A wheel is connected with a system of gearing and with hands moving 
over dials, and denoting instantaneously the measurement of the line 
traversed. 

1443. Sream Enoines ror Pumprne, &e., J. S. Stubbs. —Dated 10th April, 
1879. 8d. 

A cylinder is formed with a pair of rotary three-way valves for ad- 
mission and eduction of steam, which are operated from the piston cross- 
head by a rod and two quadrant cams. The exhaust steam is carried to 
a case fixed to the suction portion of the pump and admitted in a jet by 
means of a conoidal nozzle, thus creating a vacuum in the cylinder and 
heating the water to be pumped into the boiler. In place of a crossheada 
circular piston slide is fitted to the piston rod and also to the connecting 
rod, such slide being fitted within an open cylinder which protects the 
moving parts. Belts are abolished for driving machinery, a wormed 
shaft, gearing with the main shaft andjapplied direct to the machinery, 
being substituted for such belts. 


1444. Propucine Preparations or ALtumina, &., W. L. Wise.—Dated 
10th April, 1879.—(A communication. )—{ Not proceeded with.) 4d. 
According to one method lime or milk of lime is mixed with the 
alumina in the proportion of part alumina to one of lime. The mixture 
is dried and then heated. Several different methods are described for 
purifying the preparations of alumina after their employment in clarifying 
juices or fluids. 
1446. Preventine AND ExtincutsuinG Fires on Boarp Sup, &c., A. J. 
Boult.—Dated 12th April, 1879.—(A communication.)—(Complete.) 8d. 
s“This consists in drawing or forcing atmospheric air by means of a pump 
or equivalent mechanism, through a confined incandescent body or burn- 
ing material to disunite the two elements that form and compose the air, 
and using both. 
1447. Continvovus Brakes, A. C. Boothby.—Dated 12th April, 1879. 6d. 
An eleetric current is applied direct to the brake blocks or to the brake 
shoes, so that when the current passes through the blocks, they being 
suspended near the wheels are attracted to and press upon the tires 
with a retarding force. 
1449. ArrLiances ron DiscHarcina OrpNaANcE, J. Vavasseur.—Dated 
12th April, 1879.—( Not proceeded with.) 2d. 
The charge is ignited at any desired point within its mass by means of 
electricity, without any vent or firing orifice being required. 


1450. Gas Encines, R. Hallewell.—Dated 12th April, 1879. 8d. 

This relates to high-pressure gas engines, and consists in providing such 
engines with passages and valves, which at suitable points in the out- 
ward strokes of the pistons permit of the flow of the gases from one sido 
of each piston to the other, in erder that the remaining pressure of the 
said gases shall aid in effecting the return strokes of the pistons. 

1451. CLeanino Wueat, Xc., J. Higginbottom and EB. Hutchinson.—Dated 
12th April, 1879. 6d. 

This consists of a series of discs or annular ledges either with or without 
vanes upon their upper or under surfaces, revolving inside a casing either 
solid or perforated, and upon which discs the grain is free to fall and lie 
till forced off by the centrifugal force into the narrow annular passage 
between the discs and the casing. 

1452. Prepartne Cuay ror Bricks, &c , J. Clayton.—Dated 12th April, 
1879.—(Not proceeded with.) 2d. 

This relates to the arrangement and construction of a roller or rollers, 
on the periphery of which is placed a series of grooves or channels for the 
purpose of consolidating clay or like material in rolls, blocks, or slabs. 
1454. Lamps anp Burners, G. Bray.—Dated 12th April, 1879. 6d. 

This refers to the causing of a column of air (other than what is 
required for the combustion and ventilating purposes) to flow vertically 
through the centre of street and other lamps. 

1455. Tramways, 7. G. Hardie. —Dated 12th April, 1879. 6d. 

The rails and chairs are made in one piece and in long lengths. The rail 
may be made separate, and continuous chairs used, the two being secured 
together transversely by horizontal keys. The groove in the rail is 
vertical on the outside and bevelled on the inside so as to reduce the 
friction between the flange and rail. The points and crossings are 
secured to the rails by fishing provided on the crossing. 

1456. Apparatus or Cork, &c., FoR OBTAINING Buoyancy IN Water, H. 
R. Newton.—Dated 12th April, 1879. 2d. 

Slabs of cork are drilled with five holes through the centre longways, 
and as many of them as necessary are secured together by passing a double 
cord knotted and looped at one end through the centre hole of each slab, 
and bringing one of the cords up through the next hole on either side, 
knotting them together to form along loop. Two sets thus formed are 
joined by a couple of ropes longer than the two sets together, and after 
passing them through the outer holes of each set they are knotted at each 
end so as not to run out. 


1457. Breaxinc Dovs_e Twists in Sprnnina, A. C. Henderson.—Dated 
15th April, 1879.—(A communication.) . 

This apparatus consists of three principal parts, via., First, a horizontal 
bar or rod bearing a number of loops or break twist dards so arranged on 
the bar as to occupy positions in the certres of the spaces between the 
threads. This rod or bar is parallel with the drawing and pressing rollers, 
and is in communication with a rack and pinion. Bocondliy. a horizontal 
bar placed in a plane perpendicular with the former, and bearing the 
rack. This bar slides in a guide of the frame of the loom, and is furnished 
with a triangle wedge or catch engaging ie a block of the frame. 
e 1 e 





» & bar connected with the fram cal e at right angles 
with the second bar, and supplied with a platform g the spindle on 
which the spun thread is wound. 
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1458. Wagmine anp VenTILatine, L. H. Hawber.—Dated 15th April, 1879. 
6d 


A number of stoves forma central heating apparatus with a heatin 
chamber, the stoves be’ divided into series controlled separately, an 
each stove having controllable openings to admit air through a » such 
air when heated passing through flues and being distributed to the rooms 
to be heated. 

1459. Doc Carr Seats, R. Metcalf/.—Dated 15th April, 1879.—(Not pro- 
ceeded with.) 2d. 

The seat is mounted to slide to and fro to afford more accommodation 
for rs and luggage and also to fold up so as to enable riders to 
cao and take their seats facing the horse without stepping over the 

seat. 


1460. Wick ror Om Lamps, J. Freenanand A. BE. Webb.—Dated 15th 
April, 1879. —( Not proceeded with.) 2d. 
Strips of asbestos are arranged within a casing of cotton, and drawn 
into a gauze wire exterior tube. 
1461. Coats, 4. M. Clark.—Dated 15th April, 1879.—(A communication.)— 
(Not proceeded with.) 2d. 
Besides the ordinary lining to the coat, an extra thicker lining is pro- 
vided, which may be attached to the coat by hooks and eyes when the 
weather becomes very cold. 


1462. Propuction or GLazep oR ENAMELLED MarTERIALS, J. H. Johnson. 
—Dated 15th April, 1879.—(A communication.) 2d. 
is consists in the employment, in the production of glazed or 
enamelled materials, of natural sandstones as a base for the coating of 
plain or decorated glaze or enamel. 
1463. Swoounc Apparatus, E. G. Brewer.—Dated 15th April, 1879.—(A 
communication. )—{ Not proceeded with.) 2d. 

Blades hinged together are secured to the feet of the swimmer, so that 
when required they bear with the greatest surface on the water, and then 
fold over so as to present only a small surface for the return stroke. 
1464. Emsrorwerine, C. A. Barlow.— Dated 16th April, 1879.—(A commu- 

nication.) 4d. 

A recta frame is supported on bearings and counterbalanced by 
weights attached to cords passing over pulleys on a cross shaft. The 
frame supports bobbins containing silk or thread, and the frame is 
actuated by a crank and excentric. The silk is taken from the bobbins 
through two eyes and a steel guide, and is secured to the fabric to be 
embroidered by afew stitches. One eye can be moved to the right or left 

die and rod to avoid touching the needle. 

1465. Movutps ror Srencn Traps, &c., J. A. and W. Suteligte.—Dated 15th 

April, 1879.—(Not proceeded with.) 2d. 

uge pins are used to ensure accurate relative jitions of the cores, 
and at the mitres of the cores, are mitre or angle bits, which ensure 
full bore of pipe. The mould is hinged at one end and is turned into 
a nearly vertical position when running the lead in. A tool is employed 
consisting of a centre piece or mandril with an angle external cutter, 
which when rotated, pares the outer edge of ripe, or its inner edge 
according to the angle of the external. 
1466. Looms, J. Rollinson and J. Senior.—Dated 15th April, 1879. 4d. 

The needles are made in two parts with a recess in each to receive the 
jack, blade, or hook. A spiral spring is applied to one part, so as at all 
times to keep the needle and jack in close contact. 

1467. Looms, F. H. Coddington and J. Cocker.—Dated 15th April, 1879.— 
(Not proceeded with.) § 

Fixed in a slot in the side of the shuttle box is a metal lever curved on 
each side its fulcrum, such curved parts projecting in the inside of the 
box, the outer ends being held by springs at the outside of the box. 
When the shuttle comes in contact with the first curve it depresses the 
same and moves the lever on its fulcrum, imparting toit a rocking motion 
and causing the second curve to project further until it is acted upon and 
depressed by the shuttle in its turn. 

1468. Measvurinc anp WeIcuING Gratn, W. Brierley.—-Dated 15th April, 
1879.-{A communication.) 6d. 

The scale consists of two beam arms and axles connecting them, centres 
being fitted to the axle, and in the same place with other centres fitted 
to the scale beam arms. When the weighing hopper is sufficiently charged 
the hopper descends and closes the inlet, the outlet to the weighing scale 
being opened at the same time, and the amount weighed being registered. 
1469. Music anp Duet Sroor, 2. Dunworth.— Dated 16th April, 1879.— 

(Not proceeded with.) 2d. 

An oval or square ottoman has astool in the centre, which can be raised 
to the ordinary height of a music stool, and when screwed down forms a 
duet ottoman. 

1470. Mrxinc anp Kweapine, £. Edwards. Dated 16th April, 1879.—( Not 
iwith.) 2 

Over the sane vessel rests a frame with arms to grip the ee. edge 
of the vessel. A helical bar passes down through the frame and earries 
a crank handle at its upper end, the lower end revolving in a recess in 
the bottom of the vesssel. 

1471. Preventinc Horses rrom Gxrawina Mancers, J. Imray.—Dated 
16th April, 1879.—(A communication.) . 

This consists in the use of insulated electrical conductors so arranged 
on the edge of the manger that the horse in attempting to gnaw it com- 
pletes a circuit and thereby receives a shock. 
14°72. Lace, E. L. Davenicre.—Dated 16th April, 1879.—({Complete.) 2d. 

This consists in the application in the facture of hine-made lace 
of two supe **stumb” bars provided with either perforations or 
hooks, and working one and the same warp thread, the first of these vars 
regulating the movement of the latter between the apertures or hooks of 
the second and vice versd. 


1473. Looms, EB. Hindle.—Dated 1€th April, 1879.{Not proceeded with.) 
2d. 





Two or more barrels and lattices are mounted and carried at suitable 
and equal distances apart by bearing plates or discs, the discs being 
carried by or working on a rod, which passes through the centre of same. 
1474. Ratmways anp Tramways, J. Livesey.— Dated 16th April, 1879.— 

(Not proceeded with.) 2d. 

This ieee to a means of securing rails to iron sleepers so as to dis- 
pense with detached or loose parts. 

1475. Hoops anp Rer.ecrors ror Firepuaces, H. J. Haddan.—Dated 
16th April, 1879.—(A communication.)—(Complete.) 4d. 

This consists of a frame having three parts hinged together and fitted 
with reflecting surfaces, whereby the heat may be thrown in any 
desired direction, the parts being secured in the required position. If 
the chimney smokes the apparatus is drawn outwards so as to form a 
hood, whereby a current of air is created sufficient to carry the smoke up 
the chimney. 

1476. Teternones, &., H. J. Haddan.—Dated 16th April, 1879.—(A 
communication.) 6d. 
is relates to the combination of a telephone and a signalling 
apparatus in one instrument, and consists of one or more permanent 
magnets, which are used in common for the purpose of magnetising the 
cores of the telephone electro-magnets, and also to magnetise the cores 
of movable coils or electro-magnets used for the production of induced 
currents for signalling purposes. 
1477. Tevepnonic Apparatus, H. J. Haddan.—Dated 16th April, 1879.— 
(A communication.) 6d. 

This consists, First, in the bination with a teleph of a con- 
denser ; Secondly, in connecting two or more wires of a telegraph line 
running in the same direction and using them as a conductor ; Thirdly, 
in grounding the wire of a telephone circuit at one, two, or more inter- 
mediate points, and in the insertion in the said ground wires of a con- 
denser. 

1478. Treatinc THE Reruse or Towns, A. Fryer.—Dated 16th April, 
1879. 8d. 

This refers to an apparatus for the reduction by fire of cinders and 
vegetable and animal refuse of the type known as “ Fryer’s destructor,” 
and for the utilisation of the heat produced by such combustion. 

1479. a aa Carpets, &., J. and J. R. Lawson.—Dated 16th April, 
1879. 5 

This consists in a system of weaving carpets, wherein the pile mate- 
rial is inserted like weft across longitudinal wires, and is looped over the 
wires by means of warp threads acting successively. 

1480. Empioyine Heatep Arr in Dryino anv Bakixa, 8. C. Davidson. 
—Dated 16th April, 1879. 6d. 

The apparatus consists of a drying chamber, into which sieves or other 
suitable carriers for the materials to be dried or baked are inserted. 
Between the sieves and the base of the drying chamber is a self-emptying 
hopper, which guides any of the material falling through these sieves 
into a receiving tray underneath. 

1482. Spmnine, J. Tatham.—Dated 16th April, 1879. 6d. 

In order to form a firm cop upon the bare spindle an upward or down- 
ward motion is imparted to the copping rail When desired to keep the 
threads at a given angle in passing from the guide wires to the travellers, 
guide wires or rings are caused to move with the up and down motion of 
the copping rail. When the cops are full, the rail being near the top of 
the spindle, the cops are lifted a little way, leaving the parts of the spindle 

. ‘The tubes to form a support for the spun material are split longi- 
tudinally to facilitate their adaptation to the spindles. 
1483. Mayvracture or Boots anp SHors, J. H. Johnson.—Dated 16th 
April, 1879.—(A communicatio } (Not proceeded with.) 2d. 

This relates to an apparatus for mailing the heels to boots and shoes. 

1484. Evaporatine SaccHARINE AND OTHER LiquiDs oR Juices, M. Gill. 
—Dated 16th April, 1879.—(A communication.) 6d. 
This consists in blowing or forcing, cold or heated, moist or dry air in 








currents below the surface of heated liquids or juices, for the purpose of 

rapid evaporation. 

1485. Decorative Parntine, &c., F. C. Canier.— Dated 16th April, 1879. 
—(Not proceeded with.) 2d. 

This relates to a process of decorating in imitation of all kinds of wood, 
marbie, stone, agate, &c., by a transfer process. 

1486. Rerixinc Perroveum, &c., W. R. Lake.—Deted 16th April, 1879.— 
(A communication.) 6d 

This invention comprises a peculiar construction and combination of 
parts, and has relation principally to the construction of the furnace top 
and sides, which consist of an arch with curved sides, and to its combi- 
nation with internal and external air flues. 

1487. Counrer Supports rox Boors axp Snoes, W. R. Lake. —Dated 
16th April, 1879.- {4 communication. )—( Not proceeded with.) 2d. 

Two plates of metal, formed to fit the sides of the counter, are placed 
between the two layers of leather. 

1488. Hyprautic Cranes, C. R. Parkes. —Dated 16th April, 1879. 4d. 

This consists in the box or pedestal travelling on wheels, and instead 
of the crane post to which the jib is fixed being inside the pedestal, it is 
placed on the outside, and revolves in brackets, one being placed at the 
upper end of the pedestal, and one at the lower, and the jib is fastened 
to the crane post near this bracket. The cylinder for lifting may be fixed 
inside the pedestal on the opposite side, to serve as a counterweight to 
the weight of the jib and the goods being lifted. 

1489. Raitways, W. LZ. Wise.—Dated 16th April, 1879.—(A communica- 
tion.)\—{Not proceeded with.) 4d. 

The rails are secured together by cross bars, each end of which embraces 
one of the rails 
1490. Manuracture or Turkey Carpets, &c., A. Hildebrandt.—Dated 

17th April, 1879.—(A communication,)—(Not proceeded with.) 2d. 

A warp is formed by placing small groups of threads at intervals, vary- 
ing with the length of the pile required. Into this warp, weft of the 
colour and quality required to form the pile in the fabric is introduced in 
such order and succession as required by the pattern. 

1491. Trave_urnc Cranes AND TRAVERSERS, G. A. Newton.—Dated 17th 
April, 1879. 4d. 

This ists in the facture of cranes or traversers with a separate 
engine geared into and working the traversing motion independent of 
the winding engine, instead of having one engine to do both actions. 
1492. Pianororre Action, W. A. Waddington.—Dated 17th April, 1879. 

—(Not proceeded with.) 4d, 

A portion of the finger keys gives motion by a sticker to the hammer 
in the usual way, and the key also actuates a pusher connected with the 
key at its lower end. The inclined upper en‘ of pusher acts against an 
incline at the lower end of the damping lever, which is armed with felt, 
where it bears on the string and turns on a pivot carried by a double comb, 
which also carries the hammer pivots, and is fixed on the hammer rail. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent. 

THE upward movement in iron, in iron-making requisites, and in 

products of iron, continues. Last week closed with a further 

rise in galvanised sheets of £1 per ton, making sheets of 24 w.g. 

£18 and £18 10s. per ton, according to make, delivered in London 

packed in felt. ‘The week opened with a further rise also in coal 
to the extent of 1s. per ton, making Earl Dudley’s furnace coal 
10s., and his forge coal 9s. per ton. 

These advances strengthened all other descriptions of iron and 
minerals. To-day—Thursday—in Birmingham, and yesterday in 
Wolverhampton merchants sought to place orders, but were 
seldom able to do so upon the terms which they stipulated. They 
desired to buy large lots of marked bars at the current quotation 
of £8; but makers would look at only small orders accompanied 
with specifications. No maker woud book forward at even a 
good rise on current rates. For sheets of the latens gauge £12 10s, 
was freely offered if the maker would deliver in February. This 
would make doubles £11 and singles £9 10s.; but makers would 
not accept the terms. Most of the sheet firms, indeed, required 
yesterday’s terms, which were a rise upon the week of 10s. per 
ton, and left the minimum quotation for singles at £9. At that 
rise only small orders would have been accepted. Consumers, 
however, hesitated to buy. There were only five sheet iron 
makers who would quote at all. Neither hoops nor strips were 
to be bought, and only few bars, or angles or rods. Common 
bars were unobtainable at less than a rise of £1 10s. upon the late 
minimum, and medium bars have risen to within 15s., and occa- 
sionally 10s., of the quotations of the marked bar firms. 

G boiler plates continue to sell at the rates set out under 
“* Prices Current ” on another page. Common plates are steadily 
rising. This week they are further strengthened by the higher 
quotation in the Middlesbrough market, and by the ditficulty 
constructive engineers find in buying from the Cleveland district 
even at the enhanced prices. 

The preparations for increasing the output of finished iron last 
reported continue. Such preparations are the more pushed for- 
ward because the majority of the firms have still to deliver large 
aggregate quantities at the late minimum prices. This is equally 
applicable to the makers of pig iron. 

‘ew of these would to-day accept the prices which they would 
have taken last Thursday ; and those who a few weeks ago were 
lamenting their accumulated stocks were to-day rejoicing that 
they still had ‘‘a few thousand tons left.” Already local pigs 
which lately could not secure £2, are easy to sell at £3; and other 
kinds for which £2 17s. 6d. was taken, are difficult to get at 
£3 17s. 6d. Men who last Thursday, after previous negutiation, 
secured good hematite pigs at £4, could not later in the day get 
them under £4 5s., even on the rapid delivery terms appertaining 
to the £4 contract. This week the higher price was equally im- 
perative. Furthermore, the high class irons of South Wales are 
this week dearer by 7s. 6d. per ton than they were a week ago. 
Tredegar pigs, for instance, have reached 87s. 6d. by three equal 
stages, a rise of half acrown having been declared on Friday, on 
Saturday, and on Monday. And the progress which this iron has 
shown from within £3, as an exceptional minimum, the makers 
through their ae warned consumers yesterday and to-day 
will continue till £5 and even £6 is reached. The Thorncliffe 
brand sold yesterday at 70s. best quality, delivered at stations. 
This was a rise of 5s. upon the fortnight. Northampton pigs 
are similarly advancing. By circular received in this district 

esterday the Glendon ae was put up 2s, 6d. per ton, making 

No. 4 good forge quality £3 7s. 6d., and No. 3 sede vad quality 

£3 10s. At this figure Glenden pigs were offered on ’Change 

to-day in small lots. 

Among the pig-making firms who are getting into full activity 
again is that of Messrs. H. B. Whitehouse and Co., all of whose 
three furnaces are once more in blast, and whose pits are being 
re-opened throughout the estate. 

There is no slackening in the rate of movement upwards which 
has lately as the mineral market. It is this week 
difficult to get all the Ulverstone ore which consumers require 
even at £1 4s. per ton at the pits. The recent minimum was 9s., 
and “‘ Blue Billy,” which not long since was plentiful at 3s. 9d. 
per ton at Runcorn, was not to be got to-day at under £1 per ton 
in limited quantities. 

All the colliery-owners in the ironmaking localities are follow- 
ing Earl Dudley’s lead as to large coal, but they are not all 
imitating his lordship in advancing slack 6d r ton. The 
divergence in this ‘wrap end is due to the fact that most of the 


other firms wf up their slack to that extent when they, like their 
more powerful neighbour, advanced furnace cval from 8s. to 9s. 
Lord Dudley’s slack is now from 5s. to 6s., according to quality. 


All the colliers outside the Cannock Chase district have had their 
wages advanced by the rise in large coal quotations. That rise 
carries an advance in wages to the extent of 3d. “‘ per day,” or 
stint, as to the men working in the thick-coal seams, and 14d. 
** per day” as to those working in the thin-coal seams. This 
advance makes the total rise in their wages by the lead which the 
Earl of Dudley has taken, 6d. and 3d. per day respectively. 

_ Neither in prices nor in wages is the Cannock Chase district 
immediately affected by the earl’s proceedings. Cannock Chase 
coal is unaltered in price. Nor is there any intention by the 





cn J 
leading colliery-owners to quickly advance quotations. All the 
collieries open on the Chase keep in active work, and special 
trains daily take the coal to the South of England. 

Throughout the ironmaking localities an under supply of coal 
will shortly be giving rise to some inconvenience. 

The meeting of the blast furnace proprietors held here this 
afternoon was an influential one, and was presided over by Mr, 
J. P. Hunt, chairman of the Trade Board. It was unanimously 
decided to advance the wages of furnacemen 10 per cent., the 

vance to commence from Saturday next. 

The ironmasters have now definitely determined to postpone 
the hearing of the men’s claim for an advance until the arbitrator 
shall have returned home. The operatives contend that if an 
advance should be awarded it ought to date from the 18th of 
November, the day subsequent to the notice last handed in. But 
the masters seem to be of the opinion that it should date from 
the expiration of the month’s notice. This difference of view, 
however, is not likely to lead to much difficulty. 

An effort to increase the ranks of the union is being made by 
the ironworkers’ agent in South Staffordshire. Reorganisation 
among the men is advocated as a necessity. It is pro that, 
under the new scheme, 3d. per week should be paid into the 
union by each man when puddling is 7s. per ton, 4d. when 8s., 
5d. when 9s., and so on. The rate of payment, it is proposed, 
shall be correspondingly decreased as wages decline. Phe form- 
ing of lodges at the several works is being determined upon. 

The operative tin-plate workers have met and decided to 
— adhere to the notice which they have given for an advance 
of wages. 

Hardwares continue to advance. By two successive altera- 
tions of equal amounts the wrought iron tube makers of Wed- 
nesbury and Walsall have lately declared prices up to the extent 
of a reduction in discounts of 10 per cent. There is a distinct 
rise this week in patent nails. Wire has advanced, brass {d., and 


copper jd. per Ib. 

Fige Seikead hoe manufacturers are not oppressed with work, 
and many firms would gladly book more orders. This branch 
has not hitherto been much advantaged by the American 
revival, but that revival will, it is expected, make slightly less 
difficult the efforts of the manufacturers to meet the United 
States competition in the Australian markets; and it is 
encouraging some makers to believe that they can produce tools 
which, notwithstanding the heavy duty, can be sold in the 
Southern States of the Union below American manufacturers’ 
prices. 

The wrought nail trade is in a very depressed state, and it is 
feared, notwithstanding the advance in wages which has just 
been secured by the operatives, the coming winter will prove a 
severe and trying time for them. A difficulty with spike makers 
has now been arranged satisfactorily. 

A notice for an advance in wages, which I last week intimated 
had been determined upon, has now been served upon all the 
colliery owners in North Staffordshire who reduced wages during 
the past year. The principal exception is the case of the Earl of 
Granville, who, it is stated, has not reduced wages since 1877, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Ir seems now to be generally conceded that the improvement 
in the iron trade is settled upon a thoroughly healthy basis. 
Makers of both raw and finis iron are very firm in their 
prices, and during the past week there has been very little under- 
selling on the part of merchants and dealers, some of whom are 
experiencing considerable difficulty in covering the sales they 
have made. The cheap lots which were offering in the market a 
short time back have for the most part disappeared, and as it is 
becoming increasingly evident that not only are present rates 
being fully maintained, but that there is every probability of 
their advancing still further, those who have iron to sell are 
showing a disposition to hold. 

There was a strong market at Manchester on Tuesday, and a 
good deal ot iron has been sold during the week, with better prices 
generally being obtained. There have been s considerable number 
of inquiries for forward delivery, but these sellers will not enter- 
tain except at a considerable advance upon present rates, whilst 
for prompt delivery there is only a limited quantity of iron now 
offering. e demand for forge iron is much in excess of present 
supplies, the local rolling mills being now so full of work that 
they are all pressing for deliveries. For foundry qualities there 
is ten more inquiry, the upward tendency of the market inducing 
consumers when they have secured an order, however small, to 
cover themselves at once. 

Lancashire makers of pig iron, as I pointed out last week, 
have recently booked considerable quantities of iron, and they 
are now so fully sold, particularly in forge, for the next three or 
four months, that they do not care to take further orders for 
any large parcels at present, notwithstanding the advanced rates 
which can be obtained. Rather more than the advance an- 
nounced last week is now being asked, and for delivery into 
Manchester No, 3 foundry is quoted at 56s. per ton less 24 per 
cent., but orders for forge iron have been refused at this figure. 

The local market for outside irons is also firmer, and of some 
brands there are now but very small quantities offering here at 
all. Lincolnshire and Derbyshire irons particularly are scarce, 
and those who have any lots to sell are asking prices which are 
practically prohibitive, 60s. 6d. to 62s. 6d. per ton less 24 per 
cent. being quoted for foundry qualities delivered into the Man- 
chester district. Of north-country iron a considerable quantity 
has been sold, and g.m.b.’s for prompt delivery equal to Man- 
chester have been bought at from 52s. 6d. to 53s. 6d. per ton net 
cash, but for forward delivery 2s. to 3s. per ton above these 
figures is being asked. 

For finished iron there is a very brisk inquiry, and there has 
been a good deal of business doing forshipment. Manufacturers, 
however, are now so fully sold—some of them having actual speci- 
fications in hand that will keep them going for the next three 
months—that fresh orders are Kifficult to place, and prices as a 
consequence are very stiff, £7 10s. per ton being now about the 
lowest figure at which Lancashire bars are quoted for delivery 
into the Manchester district. _ Hoops and sheets are also in good 
demand, with high prices asked by makers, 

Machinists are ays J getting better off for work. At 
present it is chiefly in the shape of repairs, rendered necessary 4 
mills being re-started, but a few orders for new machinery, suc’ 
as looms, are also now being given out. Engineers, as I have 
pointed out in previous reports, are also better employed than 
they were, and some improvement is reported amongst founders. 

I understand that the Wigan Rolling Mills, which were lately 
in liquidation, are to be re-started at the commencement of next 
year under new proprietorship. 

In the coal trade there is generally a better tone, although the 
improvement is still only very gradual. The demand has not yet 
increased to the extent to cause any actual pressure for —_ ies 
to be generally felt, and many of the pits are still only working 
eight to nine days a fortnight. House fire classes of fuel are 
naturally moving off more freely, in consequence of the colder 
weather, and there is also a steady improvement in the demand 
from works for the common classes of round coal for steam and 
forge purposes, but burgy and slack are without material change. 
In prices there has been astiffening up with the commencement of 
this month, those firms who did not advance in November 
having generally done so this month, and the average quotations 
at the pit are about as under :—Best Wigan Arley, 9s. to 9s. 6d.; 
inferior sorts, 7s. to 7s. 6d.; Pemberton four feet, 6s. 6d. to 7s.; 
common round coal, 5s. 6d. to 6s.; burgy, 3s. 9d. to 4s. 3d.; ood 
slack, 2s. 9d. to 3s. 3d.; and common, 2s. to 2s, 6d. per ton. 

For coke an improved demand is maintained with more firm- 
ness in prices, 











—: Dec. 5, 1879. THE ENGINEER. 425 


pecial The applications for an advance of wages which have been | iron makers are able to obtain greatly enhanced prices in their | per day in the wages of the miners in their employment, but the 
sent into the Lancashire colliery popes by their men expire | department, they are willing to give increased rates for pig iron, | colliery-owners, who supply the open market, have deferred 
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coal this week, but from what I can hear there is not much proba- | and are anxious to buy at once. For immediate delivery No. 3} enforcing the latest or third reduction of 6d. for a few days, in 
bility of the matter being entertained, at least for the present. is selling at 44s. Gd. net cash, while contracts are being entered | order to give the society an opportunity of removing the 
iais bad spent ow seaaene pig iron has soareres » both ™ — P+ oer over the ft three aa Rd next —_ at a ” “ oe ae —— are ballotted out. mn is = 
y Mr, American, continental and home account, and as makers are no 's. 6d. Forge iron is in request, and makers were able to | bable that this wi one. e miners now appear to realise 
ously in a position to deliver much metal in respect to new orders, | sell at 45s. rf delivery next year. Messrs. Connal and Co.’s| that their demands were exorbitant, and they have voted by a 
+» the prices have had another advance, and now stand at 82s. 6d. per | Middlesbrough stores now contain 95,250 tons, and they are | majority a resolution to the effect that the strikes shall end, and 
ton for all round qualities of Bessemer iron, 77s. 6d. per ton for | receiving from 300 to 500 tons daily. that a change should be made in the constitution of the central 
mae No.3 forge, nd Tie. for ie an ea tr | iq The, Nort Easterm traffic returns last week showed » general | Pos’ eho have heen carrying out the opposition against the 
works. 4 ; > ¥ 
if an blast qualities, and 21s, to 25s. for puddling descriptions. Steel ees ae dings abecbnaawnpe: eA Re peaye a: dev 
5 has also anet ~ value to a met agen meg pe ee ae 48 | and increases on the passenger and dock dues departments. . 
u k re not able to accept contrac uiring early attention > Pa 4 
from che high quotations in th minke’ as on moe fa much, |, 1tis stated that the Norton furnaces, six in number, will shortly WALES AND ADJOINING COUNTIES. 
riew, Shipbuilders, engineers, finished iron workers, and others in the be P Wille, blast. They —_ — out of age yd —— sn (From our own Correspondent.) 
general trade, are better furnished with work than of late, Iron | -'t- '* Milams 1s superintending the renovation of the Linthorpe , : Z 
e by ore is in large consumption, and is still difficult to buy. There pot ge ch probably be ready for blowing in by the &. Cimure See 5 pag ~ A - mye Bors, —_ 2 
ation is a stiffening tendency in coal and coke, oe ; culjar condition of trade as that which now obtains. Duyers 
that, With a aw of facilitating the transit of material to and from | The enginemen and mechanics employed at and about the | re eager, and a great deal more business could be done, but 
) the the docks at Workington a new seashore railway has been con- Cents — . meeting on Saturday last at a to — te pth Bemuger 3 — a a sans three ee age A is 
| 8s, structed, which will be found of great advantage. consider the offer of the mineowners in response to their applica- e sma vance is noted. e 
4 It is reported that last week 25,000 tons of iron ore were sold pe an anne « wages, The en; mee nt . anes oo ot pene on oe ae ne and o ful. 
orm. in the Cleator district at 20s. per ton. o per cent., but after discussion redu the demand to 10 per J ean prices of house 
» The Wyndham Company pete putting down a second shaft | cent. The mineowners offered the same terms as they have coal are gone up, in many cases 1s. per ton. Coke, too, is from 
d to at its iron mines in Cumberland, anticipating a greater find of ae = oe = datal wages, ee yon de per = ry a ol pr Saphoond 4 pg y: “agin rimdees 9 all one i 
ance ore than it came across in its first sinking. sliding scale. This the enginemen and mechanics refused to e ? i ced price, that is 
Mr. Stirling is opening out a new ay a pit at Crossfield, in | accept, and declined any terms thatdid not include a readjustment | ¢xcepting a few who were incautious enough to conclude contracts 
era- Cumberland. of hours. The matter is at present no further advanced. some time ago at the minimum price. These movements may be 
Ved- One of the furnaces at Parton has been put in blast, and the] The coal trade presents features of briskness. The first exami- taken x - ey ened of an pawn in steam coal as soon as 
—_ other is being prepared. ‘The works have been standing idle for | nation of the owners’ books by accountants under the sliding oer poe iron has necessitated a fair increase in the consump- 
‘in some time. scale arrangement has been made. The result is that wages will m2 : . 
and It is anticipated the new docks at Maryport will cost £100,000. | remain eed for the present. Prices are now vst ol to The pee of coal from Cardiff now exceed those of New- 
The Moresby Coal Company is contemplating sinking three | advance. The prospect of manufactured ironworks starting early ain 5 . om exports gw ome by ron ee: tons more 
ork, more pits in Cumberland, one near Walk Mill, another at Castle- | next year is giving a decided impetus to sales. Coke is also in | *#®" the northern port. dn the month of October the returns 
inch rigg, and a third at Distington. It is also going to have a] good demand and is rising in price. just completed show that Cardiff sent 364,385 tons of coal, 12,000 
ican branch line of railway from the Walk Mill pit to Rowrah, so as} The manufactured iron trade continues to improve. On tons “ “fairl 2804 tons of coke, and 9407 tons of patent fuel. It 
less to be in a position to supply the mining district there with coal. | Monday night Messrs. Dorman, Long, and Co., who have leased eed sed ‘Che ted — the two first ye = be ouay 
ited The third new furnace belonging to Messrs. Bain and Co. was | the Britannia Ironworks to carry on in connection with their own a "ith e — . gan ag opened out - = been 
Lis blown in at Harrington last week. ‘The company intend to|--the West Marsh—lit up twenty puddling furnaces. They | YO" ied ts bed i ke es Wha ett ie dead me 
ools demolish the only old furnace now standing and erect one in its | intend shortly to increase that number, and in all probability by | ™ prt py all ae Se rt rele Ra en all are in steady working 
the place. Christmas will have nearly sixty working. ‘he Moor Ironworks Ca. “iff lo probability see 400,000 tons a month shipped from 
‘ers at Stockton are being prepared for re-starting. The serine hg P one 
Zl The works of the late company of Messrs. Jones Bros., e exports of iron are gratifying. Upwards of 5000 tons were 
at py Bo ges oor Limited, are being carried on with energy by the liquidator pend-| Font 3409) “Singutariy enough the total manufactured ion sent 
is (From our own Correspondent.) ing the re-construction of the company. “ ‘ * 
otha ALTHOUGH there is still great activity in the iron trade, and "Phe largeconcern of Messrs. Hopkins, Gilkes, and Co., Limited, ee by eee ar by haw te pee mec ig Pa 
cers rices are fairly well maintained, I notice a tendency towards | im liquidation, is likely to be re-constructed. I understand the Rp Ag ga — “ a such as t ohne wey 
| firmness, and some mistrust. | I anticipated some time ago liquidator has under consideration a scheme for re-construction ve it i Miffiecl “oe meg Fh ag . _— sep 
ted that the remarkable reaction which then took place han ty which will probably end in the fine works of the company being on “Thi riage = i Od. _ 17s. 9d., he e last quota- 
the : made available for the production and manufacture of iron again | #0"; +s 18 an advance of 2s. Ud., for prior to the movement in 
ing ae by a temporary lull, and that this change for the worse mS py amg the iron trade it was possible to buy for 15s. 
| of Wehility be followed byes ceil Bence oF ome os, had < ou The iron shipbuilding trade is brisk, and apart from the severe} , A gentleman from Quebec visiting Cardiff states that the 
Jace at the time. I think we are on the eve of the temporary frosty weather which is now being experienced, and which has | American agents in London were too sharp for English and 
ull of which I spoke, but I am informed, in trustworthy quarters ay stopped wer in — the yards, the employment of we 9 bs — ry a oe ae rh _ we —S reerger 
f whi , , y ers, | labour is very greatly increased. public knew what was coming, they had bought to the extent o 
pone de comps — Soy ae St Aaa noe The engineering trades are beginning to experience the benefi- | 900,000 tons rails, pigs, and bars. The result of this is that it 
is apparent throughout almost every branch of local’ industry, rnp 7 rae sepenne ° have gone er ag = various = some time before the flush of trade will result in general 
é Son ifs Aap ier ranches of the iron trade, and are receiving orders and inquiries nent. 2 : i a: 
ent —S — - Rea age» gg whe wg peg ig on @ much larger scale than could have been anticipated a few | , Swansea is putting out its best powers in tin-plate. I saw 
sis. Germany, but with almost all the markets of the world weeks since. At some of the works additional hands have been et ag vow bone at on of the ae poe gh po —— 
eir ’ : - Ap scala set on. alley, branching from Swansea, and was to e make for 
er- ar mee eee et eek bade 7, great Messrs. Smith and Stoker will commence working at their large | Months was sold at an advance of 9s. per box over the old quota- 
are bars are but sparingly inquired after. gow totndey on Monday. They have plenty of orders on their — vata ea coke. a he a is —— tower 
ey The Parkgate Iron Company, Limited, report that they have | 2°0*S- nani rag, pr aay cher an ier gee ay: Me sna dhe- yl grater pth one aor 
> obtained a ioe share of the celhcmon <atee the a, and The agai and ee ote a the rare = aap — eee ee ae pelinren ee fog ae ee - 
! smelting furnaces, which have for along time been disused pany’s Works are in the market. e present is deemed to be a “we : Se te ? é * 
bee again in full blast. In rails there is still a very large Sadenis favourable time for disposing of them. saves on conten <a ed gr omy a a - — 
~ doing. Messrs. Chas. Cammell and Co. are activelyemployedon | The Witton Park puddling furnaces of Messrs. Bolekow, pian ng are so Eee sent oe Sutivaiictien > 
contracts for the Indian Government, and — have also heavy | Vaughan and Co., are working briskly. On Saturday last they | “ Newport continues to keep up a good aver =e of coal exnoets 
| orders in hand for New South Wales. At other rail mills full | were compelled to apply to Middlesbrough for about 125 puddlers | that of } k being 2 Ag r mage. * —— 
fa eee _ being worked po oy on — —_ country, but also | and underhands, pang ol. oe - ing 24,000 tons ; and its coastwise shipments 
or the Continent and the colonies, ll kinds of railway , ae 2 . 
< siiecn chet tase sak ping, ha, soo Endy Soquel) a8 ARE wee Clete ewpertesy Aeehaien ti in |, Mie Ost init On. hove silted corset Cea 
i TT as Sagitn acy tty’ sig Sn ehin, perl inetd | ne roman cuecc ares of Someta Si teh Sas jake stale of ax Saguenay be Seen 
Ww 8 - - age " e previous meetings. colliers would consen 
nt own. Lees a4 ee —7 Reg l by = mills in | the belief ina permanent revival of this branch of ‘the iron trade. | to the adoption of a sliding scale coos benefit might result. As 
at pot pe, ill be nielomael ak oo Rigs poo ‘ The remtaness n The total make of iron during the month was 169,358 tons, as | it is, masters have no incentive to push up prices, as the action 
re @ fow quotations at the works ;—Bessemer ingots, £6 10s. to £9; Fg pel —aa lacs Low poe sie Fo ecg — seg . laa would neutralise their efforts, or render them unpro- 
“wr "1. ~ ha . =} s ~ ? B rr In uc! e 
“4 C12 10s. wag Taal to i pve Pome = to Beg! better class, | publicstoresof 8455tons. Warrantstoresareassuminggreat propor- | Some of the mills and forges at Booker’s Works were started 
£12 to p+ cgpiced nee pre ra 4to ad ;= ag hy tions. They now hold 172,536 tons of total stocks, which amount | this week. The furnaces will be put in blast as soon as there is 
k, ok peal C45 to £60 ; ‘a = ied cheat Hay, aaa 8 vines, £66 | £2 282487 tons. There are now 93 furnaces in blast out of 105 | a sufficient, accumulation of material. For the present I note 
y to £70. I * os ene led £7 to £8: . 8 ryt built; the number of furnaces in blast exactl that there is ample pig iron on the banks to keep the mill busy. 
or £10 10s. | a. oun sty ae 13, common, 3 best, ° | November, 1878. Shipments to foreign ports show an increase} Cyfarthfa is pushing on briskly, and shipped a second cargo of 
or The Li an shi — rs 4. C Limited, which is of of 11,031 tons upon those in November last year, and coastwise | rails this week. 
: cot nolo ron Smalling Company, Limite, which it | an inreae of 7 tons. ‘They are, however over 90,00 tons 
eon apr) by . rodingham - by ang While my — tons Chem Sn Ovtobor last. 
; the severity of the depression in the iron trade until the end of NG’ =~ ‘ 
al September last, they now state that the turn for the better is very Pe. of a Sosy eld oe Pride, Ne anor oath, 187 ’, 
tifying, and the directors are confident of making a good profit a = on “Lathes and Turning,” by hir.-S. 3 Blsckbern. 
r oy ae mistede, hint okie es NOTES FROM SCOTLAND. SLE. hon. sec. to the Society, was read, Professor Shelley, 
* he tran wisicera of Civeek taviiain cautioning shen not to emigrate (From our own Correspondent.) H.1.M.E., &c., inthe chair. The author began by describing some 


. to America with a view to work in the iron trade before they | , THE pig iron market has been very animated in the course of | the lathe from the remotest ts the present date the chucks used 
satisfied there is work for them. He quotes a letter received | the past week, with a large business at advanced prices. Although | for both metal and wood turning—dwelling on those chucks and 
. -rom @ leading ironworker’s official in the United States, which | the shipments of pigs abroad are about 1500 tons less than in the cutting frames used in ornamental peat oat Both the hand-tools 
says that a great number of English, Scotch, and Welsh iron- | Preceding week's return, the demand on American account is | and slide rest tools were next described—the points which should 
workers who have emigrated have not been able to obtain work. | #8ain better, and it is understood that a number of good orders | he attended to when using them—also the different methods for 
It is further stated that delusive hopes are held out to get | have been secured for forward delivery. The great activity in supporting the latter. Mr. Blackburn then described the methods 
British ironworkers to go to America, thereby having a surplus | the various departments of the iron trade has also tended to ing ci work, <i i i ’ 

D “wher - of centreing circular work, viz., the ordinary, Mr. Kilburn’s, and 
of labour, in order to keep down wages. undreds of work- | strengthen the pig iron market. During the past week a very | My. Hales’ methods. Hethen showed how the driving bands 
men previously in the iron trade are reported to be waiting in large delivery ot pigs into store took place, and Messrs. Connal | should be joined and concluded b giving an account of the screw- 
America for an opportunity to obtain work. R and Co, have now under their charge upwards of 390,000 tons. cutting lathe, describing Sir J. Whitworth’s screw-cutting lathe, 

In the cutlery branch there is a good demand for India and | At the ironworks the furnaces to the number of ninety-nine are ivi i i 
Australia, and ‘the Levant trade is just opening. South American all kept busy. = patos = pene — bedmgay 9 a go ner ‘he 
— are — forward inquiries which will lead to busi B : css 7" ove ag he ee ge —— - Friday mornin, paper, seg Gadier oun  cetweltiaakaiein Boe ~~ onan 
within two months. at from 59s. le . cash, an . for fourteen days an i neeti j 
aoe pow’ = — pay) better — So, bipeece ~~ bag the aggre ge transactions being at from 5os 74d. per te aa or ae hal Gade tithe peek eet 
ndies, an e 8, an ere are indications that s \. . cash, an . to 60s. . one th. O i i i 
in New Zealand and Australia must be running low. The sudden | the market was very strong all da i prs yoo bh: pm pgp anes yor yen dncana inion ? 
advent of winter, and the keen frost of last week, has induced the | done in the forenoon at 60s. 6d. to 61s. cash, and in the WATERWORKS IN AvsTRALIA.—The following return to the 
skate makers to go largely into that branch, and as it is expected | afternoon at 60s. 104d. to 61s. prompt. The market was order of Mr. Simms, giving information as tothetotal expenditure 
that we are about to have a severe winter, this trade will be | less animated on Tuesday, when transactions took place at and the annual cost of maintenance, with other particulars 
exceedingly profitable ard extensive. Last year the stocks were | from 61s. cash, and 61s. 44d. one month to 60s. 3d. cash and | i® connection with the old and new reservoirs, was laid on the 
speedily cleared from the shelves, and the demand which suddenly | 60s. 74d. one month. The market was flat all day on Wednesday | table of the House of Assembly on_ Tuesday, October 7th :— 
sprang up could not be met. at about 59s. cash. The sorting was comparatively flat to-day at | (1) The total expenditure on the Hope Valley Reservoir has 
1 the me wate awe is aa! am fay Gos beter, Bowpbehl 58s. 74d. one month and 58s. 4d. cash. (3 0 by en ey A eee ~> rea a ort en aed 
sorts continue to be in demand for the London market and also inaui rr ‘ , e Pecwens Tet, ee see & 
for the Eastern counties. On the 1st inst. an advance took place kane: inquiry for makers’ iron has been good, and prices are all | contained 32ft. 4in. of water. (3) The Government do not pro- 
P. ad d, th 
in the prices, and the foliowing are the present quotations:—| “For ail kinds of malleable iron the demand continues very | PO8e to complete the new reservoir by properly claying and other- 
Best branch coal, 14s. 6d.; Silkstone, 12s, 11d.; seconds, 9s. 7d.; | heavy, and the result has been a general advance this week of 103. Wise yepeteng 3. (¢) By the end of Febvassy Sent vesmveles 
-_ 8s. 6d. ; ae, 5s. 6d., showing an iar yd advance during | per ton. Bars now sell at £7 10s., and nail rods at the same = oe a9 by Ro = — merges Magill, aes | pom 
! : . 7 10s., and na t itcham. t recei t of t 
Bonar ohacld ances ete ete beaten ch fot.s | fare per ton. | ‘The plate mills aré likewise exceedingly busy, | Adelaide, Waterworks, was £22,125 7s, 7d.; Suburban ditt, 
who have not quoted = to this estimate until now have adopted pon at ney oo on of the oe sh hrough all its branches is ory ie. “a pot ditto, (28st 8s, ids Gade ditto, 
the terms above indicated. Ag cee 214s. 5d. (6 e receipts for the year 187' amounted to 
The dispute in the coal trade at Birley—Sheffield Coal Com- There is little improvement in the coal trade as regards the | £40,541 16s. 2d., and the expenditure to £23,387 4s. 4d., making 
pany—still remains unsettled, but the masters are slowly filling West of Scotland. The severe weather has induced a better | the total net receipts £17,154 11s. 10d. The interest paid during 
up the places of the men with hands from Lancashire and other demand for home consumption, but the shipping trade is in a| the year was £23,914 18s. 8d., making a total amount paid on 
parts, very unsatisfactory condition. This state of matters is largely | account of interest above receipts of £6760 6s. 10d. (7) and 
due to the effect of the hg disputes. In the Eastern mining | (8) The cost of collection was £1985, and of management and 
counties, and especially in ifeshire, there is much more activity | other incidental expenses, £21,402 4s. 4d. (9) The smallest 
THE NORTH OF ENGLAND. in the trade, and the complaint is that ships can not be got away | quantity of water stored in the Hope Valley Reservoir during 
( doin @ ndent.) from some of the ports quickly enough. he explanation of the | 1878-9 was 9,000,000 gallons on April 28th, 1879, and at Thorndon 
ik neahned z = land di “ reps 2 h 3 activity here is that the miners’ wages have not been advanced, | Park Reservoir 60,750,000 gallons, on May 2nd of the same year. 
Pi Shen gael e : eve = . ae —— y has received an | and the coalmasters are therefore in a position to sell at lower | (10) The quantity of water stored in the Hope Valley Reservoir 
a petus during the last few days. Pig iron is in | quotations than in the West. was, on September 29th, 1879, 264,500,000 gallons, and in that of 


oae.ns 
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greater demand, and, consequent upon the fact that manufactured | The ironmasters have now put into force their reduction of 6d, ' Thorndon Park, 125,450,000 gallons. 
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WairwELL and less 2 persere: ton 71 
PRICES CURRENT OF IRON AND STEEL. Best -_ : 2 -_ 8 
Tue following prices are corrected up to last night, but it should be Best best boiler 9 
borne in mind that in many cases makers are prepared to quote diffi t “M ” at the works, up 7 eight united inches. 8 
terms for special contracts. It is obviously impossible to specify these Best do. se 9 
cases and terms, or to give more than the market quotations and makers Best best do. nS won a +» 10 
refer to our correspondents’ letters T-iron, as above, 10s, extra. 
prices. Readers should also refer po’ . Angle and T bars, Sin. to 9in., 10s. extra. 
In almost all markets prices are advancing, and the following prices ; »  9in, to 10in., 20s. extra. 
are subject to immediate change. Rounp Oak— Fe 
PIG IRON AND PUDDLED BARS. Seas tt at ey eS eee 
ScorLaxp— £8. d. £58. d. Tobit . . |. a yt SESE ee 
G.m.b.—No. 1..  .. 320 Gageeeh->. ; - 8 5 0 a un ny * 7 + to 710 
Gartsh o_o. 1 33 8 linton—N co: FS 3 Warstt*" Bost beat " angles from 1}x1}x5- 16 to 3h Sin... 6 10 
. a : : : ; Be meet ? 3 A Also T-iron, f.o.b. less 24 and 1 per cent. 
Coltness—No. 1 $9 0 Dalmellington—No. yee a ” 
v0. 2 $1 6 mete Ss) Eee 2 2 nt oe FRR S 
Summerlee—No. 1 3 5 0 At Ardrossan. — 
No. 3 219 6 Bar Iron— 

Langloan—No. 1 .. 8 5 ©| Carron—No. 1.. 826 Low Moor and Bow 1Na, terms as for plates, &c.— 

No. es 219 6 Do., epoctally « selected . 850 Per cwt. 

Carnbroe—No. . ; ; = } $300 Fiat, round, or square, to + ewt. ao. 

No.3 . 2 At 5 Chakainicetl, Do., ewt. 1 
meet ~ . i . 2 : Do., So a ap wards 1 
0. 8. ~ Flats—1 an upwards. 0 
Chapethall—No. 1: & 4) Bens «7 eet oo » under Pin. thick to }in 1 
No. 3. 0090 At Leith. » Under jin. to os ee o & 
Clyde—No.1 .. . 3 2 6 pe under jin. .. 1 
No. 8 212 6 For each jin. less than ljin. wide, extra, 10s. dum ‘ton. 
The above at Glasgow, SOE at works— Sq in. and upwards 01 
* deliverable alongside. No.2.. .. - 212 6 os -lé6in. - - 1 
peers 7 3: “ee & 3 | m4 jin. and 5-16in. .. : 
Ba R... 219 0 - ” Bee 88 
ie 4 “foundry oe oe Se 8 Roun in. and upwards 01 
At Broomiclaw. No. 4, forge Wa & Dp soi. and jin. .. 1 
Calder—No.1.. .. .. 3 5 0] Mottled .. .. .. 1. 226 sa 7-16in. and gin. .. 1 
No.3.. .. .. 3 0 0| White ee fs »  §-16in, De ee ca netat oe nth cee leet Lee 
At Port Dundas. Thornaby, No.3 <2 32 212 6 pe jin. .. - a a ain ai nh ol 
a - Rivet, prices as above. Chain iron, 2s.; and best bars 
MonMOUTHSHIRE oe _ poe oy needed iron, 60s. 0d. at works, ’ and rods, extra 8s. per cwt. 
2 Tredegar No. 3 foundry pig iron, 50s. 0d. do. ** Monmoor Nay Sal (E. T. Wricut and Sons), at the 
£sda £38.44, aR." per to 
Wares—No. 2, f.0.b., Newport .. ‘in on 15 0to0 0 0 Bars, }in. to Sin. ‘round and square, or to 6in. flat 715 
Forge, at works . 215 0teos 0 0 ” ” ” ” ” oe 8 
40s. per ton for rail quality. Best best ,, 2 * *” o a O@ 
Common pig, at works. 215 0to0 0 0 Rivet iron, usual sizes ° oe es os e. » 
DERBYSHIRE—No. 1, at Sheffield 24 0to2 6 0 Best best +» of 10 
No 2.0 0t02 40 — = Sons, at works, er t ton short— 
8 
LANCASHIRE, eiminina in , Manchoster—No. 8 : . * . > : : : Rounp Oax, Du DLEY, per ton — 
” ” bars .. 8 
K. H. Messelmoun” .. . as - 50 0t00 00 Single best = — 
Messrs. WaiITweLt and Co.'s Stockton net prices (on trucks) are— wouble best .. es an se - ~ one 
“ Thornaby” No. 4 forge, £3 10s. Od.; ‘B Thornaby,” £3 15s. 0d. net. Treble best na on - ee =: in oe 
Thornaby hematite (Bessemer), £4 5s. 0d. Rivet, treble best. . “3 re me eo eo 
Hematire, at works, 2} dis. for prompt cash. Merchant Bars— 
illom “ Bessemer "—No. . nthe ames ; a . WHitwELt and Co., f 0.b. > waahagiga dis. for wv east), pert ton— 
ao 3 8 5 0 ee Se. a 
Ordinary a ; . : : : : 4 Ship rivet iron ; oe i, he os - § 
—s ° 000 Crown quality, = Thornaby * 2° . - - § 8 
Mottled .. ... : 3 0 0 Fr a ee 
White .. oe 3 0 0 a eeteal specifications from warehouse 10s. per ton Sein. 
Maryport i 1 | ” ; Common Welsh bars, £5 f.0.b. South Wales ports, net cash. 
No.3 : $e: t, £5 15s. to £6 5s, 
No. 4 _: erage The Pearson and Kyow es Co.— 
No.5 .. £3 3s . ay ee Flats, from lin. to 6in. wide by }in. thick and wpwards 7 
Mottled and white .. aé és as sc 83 °@ Rounds and squares, from jin. to 3in. .. 7 
“ Bessemer” — No.1 .. pe a os . 212 6 Best, 10s.; best best, 30s.; treble best, 60s. per ton extra, 
xg ; oe oe ; J 4 Sheet— 

Puddled Bar— rhe “ Monmoor” (E. T. Wricut and pubes to 8ft. by ft. 
Waces—Rail quality, at works - «£4 0 0to 500 20 w.g., ver ton at works - 9 
CLEVELAND, delivered 315 Oto $17 6 A ce te we we 10 0 
Fox, Heap, and Co., iéin., plate quality, Best t ee es ee ee ee ee ae 

per ton 10 Oto 0 0 0 Barrows and Sons— 
Laxcasuins—Pearson and d Knowles Coal and B.B.H. sheets ** 10 0 
Iron Co. .. , ; .. 510 0to 6 0 0 » best do. os oe en os am os aa 
Guascow, f.0.b. .. x si .. 70 Oto 710 0 »» best best do... oe - oe oe oo aw 
E. P. and W. Ba.pwin, per ton, at works— 
MANUFACTURED IRON. Brand “‘ Severn,” singles to 20 w.g., usual sizes 00 

Ship Plates— »  “ Baldwin-Wilden” B 0 0 
Peansox & Kxowtns Co., best, 9} dts. for cash .. 810 0 ”  e-  e lwe 
Guascow, f.o.b. : 710 Oto 8 0 0 ” » SS epee 
Waces—At works, ‘net . . er 5 0to 000 » mA vas E 3 pra . : : 
Fox, Heap, & Co., at works, 6 at lems 2 ” Doubles 21 to 24 w. g-, 30s.; and trebles 25 to 27 w. g-, 

Ship or bridge plates (A) 8 00 60s. per ton extra. Terms as usual. 
Mast pla! be “EP and W B” best charcoal I C r box 0 
_— ca et “Wilden” IC.. ee ” oo = 
Best +e: de _ os < os « Om © ** Unicorn” charcoal 1C 0 
Best best — ™ : a oa 900 “‘ Arley” gig tin eo 0 
Superior do. (~~) os és sé sé -- 910 0 “Stour” coke tin 0 
-_ JoserH Trxx, C.E£., Ashton Iron Rolling Mills, Bristc oy 
NS a ee: ie thipert quility, clagies, London . e “e 

Boiler Plates— nea = corruquting sheets, do. <s se ° 
WELsH . 65 0t.00 06 orking up sheets for kegs and drums - 
Pearson and Kxowies, ¢ to 5 ewt. each h plate 910 0to 0 0 0 Mild quality steel sheets .. ac ee: Sd. 

Do. best best .1010 Oto 0 0 0 ees + 0 0 
Do.treblebest <2 :.  :. 1.) 1.1210 Oto 0 0 0 Doubles and lattens usual extras. 
Sheffield £10 5 Oto 1210 0 Wate Tin-plate Works— 
per cent. devi jeans. The Pearson and Knowles Co.’s prices Coked tin, at Cardiff, 25s. in iepien. 
of donched 1 iron include delivery at station in Liv , Manchester, or Lydney—Charcoal tin, IC . 0 Oto 0 

Warrington, in lots of not less than 2 tons, or free alongside at Liverpool Terne. * 0 oto 0 

in lots of 10 tons and upwards. “ Coke tin 8 : . = : 
Bow Linc and Low Moor— waneen, . od 

Terms in each case 2} dis. for cash in payment of monthly accounts, ro h Aberdare coke” : ; 4 4 1 

or 1} per cent. dis. for cash in lieu of three months’ bill. The M t works, ee -- 0 a 0 

Low Moor Co. and the Bowling Iron Co., Limited, deliver in orriston, at wor fide 0 Oto 0 


London at 10s.; Liverpool, 7s. 6d.; and Huil, 5s. per ‘ton extra. 


£8. d. 
Under 2} cwt. each > percwt. 1 2 0 
24 cwt. and under 3 cwt. as oo 8 @ 
3 cwt. » «= Sh ewt. 15 0 
3} ewt. » 4 cwt. Ce. 
4 cwt. pa 5 cwt. 110 0 
5 cwt. + 6 cwt. 113 0 
6 cwt. 7 cwt. 116 0 
7 cwt. and upwards " 119 0 


Plates exceeding 6ft. wide, 2s. per ewt, extra. All plates differing from 
a square form or taper, or when over 20 per cent. is cut away, 
extra per cwt. 3s. j 
“Bowling” weldless hoops, for strengthening boiler flues, 
£1 lds. per cwt. 


Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
ww Moor. 
** Monmoor ” (E. T. Wricnt and 2 superk Best, to 5 ons) 
= feet, - ton + 9 10 


to 4ft. 6in. —_ and to $2 apt 0 
at — os 
Best bes oe eo ee os -- 1010 0 
Best best best, ‘to 4 cwt. ee ae oo ss - wm 
Special, to 3 100 
Usual extras for overweight, sketches, &e. 
Barrows and Sons 
B.B.H. Bloomfeld plates o o- re oe + 000 
» Best plates + TT eS, 
- Best best plates eo oe - 2060 
Fox, Heap, and Co., at works, onsh ‘tens 2 
Boiler shell plates, best boiler .. eo - 900 
anging plates, best best boiler .. «+ 1000 
Do., special q mad best best best boiler se - HE OO @ 
Guascow, f.o.b. .. . £8 Os.to $10 0 
Angie Iron— 
Bow tne and Low Moor, fmes as above. per cwt 
L and T iron, not exc ten united inches 120 


For each additional nch extra per cwt., 1s. 


Barrows and Sons— 
.B.H. best angle iron, at works.. ° os + 000 


Pearson and Know es—less 2} per cont. - cash—} 919 9 
Ser belles do pes tae 7 he ee .. 7 
Best boiler do., per ton ‘ a a = © 





The Pzarson and Kyow.es Co.— 


> from 1 to 20 B.W.G., and 12in. to 36in. wide 9 10 
best for galvanising, 10s. per ton extra; best best, 20s. 


Best and 

CrowTHER Bros. and Co.— 

Tin Sheets—‘ Lion & Cee,” Rididerestnstor— 
Coke, annealed. . -. Singles, per cwt. 
Charcoal do. 
Best charcoal do. 
Doubles to 24 w. Zs 1s. ‘6d., and lattens to 26 w. gs 
3s. per ewt. extra. 


Patent Coated Sheets— 


No. 3 lead Singles, per cwt. - 018 
B terne ” ie 3 3 
Charcoal terne 1 6 
Doubles to 24 g., 1s. 6d. Lattens to 26 w. Zs 3s. per cwt. 
extra at works, less 24 per cent. discount. 
Wire—Ry.axps Brotuers, Limited, Warrington— 
Best (w) Annealed drawn fencing wire, per ton— 
Pd - ie. £l1l 5s. £ll lis. £12 15s. 
N 8 10 
pained free alongside ship Liverpool, 2} per cent. 
Nail Rods—Gtasocow, f.o.b. 710 to0 
CLEVELAND .. oo ° 5 O0to51 
Hoops and Strips—Prarson and Keowiss— 
Ordinary sizes and gauges, up to 5in. wide .. - 810 0 


Best, 10s.; best best, 30s. per ton extra. 
Rounp Osk— 


Ordinary, not less than ” ye ee oo * i 
Treble best ° oe aa oe 
Rails—Guascow, toh ; 510 0to6 
CLEVELAND—Heavy rails 42 6to4 
Light do. 410 0to5 
Wares—Tredegar Iron Company 510 0to6 
f.0.b. Newport. 
in 250 ton lots, 


Ordinary Se tee a ere 2 
£5 15s. 0d. per ton f.o.b. Newport, net cash. 
00 ee oo works, £3 15s. to £4 7s. 6d. per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 


Old and DH 


Fishplates, at works, any section .. ee pay he 
flange rails, at works .. . 210 
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31 00 
” -- 3600 
38 0 0 
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ee a 810 to4 0 
Pipes—G.aseow, f.0.b, ... ne + 410to5 0 
STEEL. 
py eee works— 2e.4da. £4. 4, 

Pp - 9 56 0Otol8 0 0 
Cedinary omit rede - 4 7 6to2l 0 06 
Fair average steel » 2 0 Oto 32 00 
Sheet, crucible . - 20 0 Oto 60 0 0 
Sheets, Bessemer + 1210 0to 1610 0 
Second-class tool. ° - 8 0 0t0o45 0 0 
Best special steels - 4 0 Ot0o75 0 0 
R. Mushet’s special tool steel. . - 140 0 O0to224 0 0 
Fine rolled, for clock springs, ‘&e. 60 0 Oto 70 0 6 
Rails—Siemens, at works 00 0t0 000 

Bessemer, ordinary, at works 49 0to 510 0 
Do. superior ., 6 0 Oto 610 6 

WaLes— 
Rails, f.0.b, Cardiff or Newport 515 0to 6 0 0 
Rails, 4 works, Bessemer 515 0to 6 0 0 

Hea 515 0to 6 0 0 

Slightly defective, Cardiff or Newport .. 56 0 0t0 000 

Steel colliery bridge rail, works .. 00 0t0o 000 

MIDDLESBROUGH— 
Steel rails .. 417 6t0 500 

MISCELLAN EOUS METALS. 

& 8. d. £8. d, 
Copper—Chili bars ‘ perton 66 *% 0 to 66:15 0 
British cake and aioe +» 70 0to72 0 0 
Best selected 2° 7210 0to 7310 0 
British sheets, ene - 76 0 Oto 78 0 0 
Tin—Straits 9410 0 to 9510 0 
British — 9 0 0to 97 0 0 
” 97 0 Oto 9 0 O 
i ~ in blocks 99 0 Oto 1000 0 
Lead— lish pig 18 0 0to 00 0 0 
ish do. 17 0 Oto17 7 6 
Shoot 1715 Oto 18 0 0 
Spelter—silesian 1910 0to1915 0 
00 0 Oto 0 0 
zine - English sheet es -- 24 0 Oto 2415 0 
Quicksilver per bottle 7 0 Oto 7 5 0 


Phosphor Bronze—per ton— 
Bearing metal XI oe 
Other alloys . 


.. 110 0 Oto 00 0 0 
- 115 0 O0to130 0 0 


Best refined grain nickel, per ib., less 2} monthly account, 3s.; square 
nickel, per Ib., 2s. 10d.; inferior qualities, per lb., 2s. 6d. min. 


COAL, bea) OIL, &e. 


Coke— £8. a, 
Cleveland, atovens 0 9 6 r) > 
Derbyshire.. .. 0106-0140 | 
Sheftield © -- 0—0 16 0| 
amg ee 0 96—0 00) 


Wales—Rhondda. 0 11 0—0 12 0| 
Coals, best, per ton— 





South Durham... 0 6 0—0 110 
Derbyshire— | 
Best, at pits .. 0 § 0—0 110) 
se . 0 76-0 90) 
Slac 0 38—0 60} 
South Y orkshire—At the pits— | 
Branch .. 0 12 00 14 9} 
Silkstone Shouse 0 11 0—0 13 0 
( ‘onverting . 0 90-0110 
Steam coal’ .. 05 11—0 66 
Slackt .. 0 30-0 56] 
Wales, through .. 0 56-0 60) 
Steam, less2}.. 0 56—0 7 0) 
House, at port 0 66-0 83 
Small steam .. 0 16—0 26 


* Supplied to were § companies and large works. 


is not brought out of the pits. 


' 


ow—Per cwt., f.o. 
Oi coal, per ton 0 
. 0 


76-0 79 
Main . ° 76—0 79 
Splint oo « O 860 89 
Smithy .. 0 11 6—0 12 6 
Lancashire- -W igan Pf pas ces— 
Arle ° —0 96 
Peeebeiten aft. 0 4 60 70 
Forge coal .. 6 56-0 60 
Burgy .. .. 0 39-0 43 
Slac «» o 0 26-0 33 
Oils, tun— 
Lardoil .. .. 42 00-4400 
Linseed oe +. 28 60-2900 
Palmnut .. .. 36100—0 00 
Rangoon engn.,gé al.0 60-6 00 
Rapeseed, brown 29 15 0—0 00 
» Engl. _ 30 00-3100 
ere refin'’d 
gal.) 0 07450000 
/Tallow, da, P.Y.C. 4390 o—00 0 0 


ro 
— 
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PRICES CURBEET OF TIMBER. 











2s. & £8. £8. 
Teak, load .. . - 910 10 16 Christiania .. .. 0 0 00 
Quebec pine, ‘red. 8 0 4 Other Norway .. 0 0 0 0 
yellow. $8 5 5& . Battens, allsorts .. 5 0 710 
pitch .. 3 2/6 5 0 | FLoortnGsps.sq.oflin. s. d. s. d, 
Oak ,» han 22 First yellow .. 1 0 13 0 
Birch $810 410 oo Wa, .. « 86 § @ 
7 810 415 Second quality .. 7 0 9 0 
38 5 4 5 | Sraves,p.standardM. £ s. £ s. 
Dantsic t Meni. oak 310 5 0 Quebec, pipe... .. 55 0 60 0 
Fir 25 410 Puncheon 15 0 16 0 
2 undersized 110 2 0 Baltic, crown pipe..170 0175 0 
, Riga .. $10 4 0 Brack... ..120 0130 0 
~ ’ Swedish -» «» 110 2 5 | Harp Woops: 
Wainscot, Riga, log.. 210 6 0 Box, Turkey, p.ton 6 0 20 0 
Masts, Quebecredpine 4 0 5 0 s. d. a. d. 
Kowrie,load.. 7 0 8 0 Cedar, Cuba,sup.ft. 0 4 0 4 
Oregon .. 5 0 710 Honduras, &... 0 4 0 ¢ 
Lath, ge fathom 4 0 5 10 £8. £48. 
. Petersburg. 60 70 Ebony, Corten, ton 5 5 1710 
Sines oe C, 12ft. by Zanzibar, & 4090 
3 by 9in. — Lignum Vite. 5 0 10 0 
Quebec, pine Ist .. 13 0 23 10 Mahogany, Cuba, s. d. 8. d. 
» @nd.. 9 0 4 O superficial foot. 0 6 O 8 
mS. YO OO St. Domingo, car. 
Canada, spruce Ist. 10 0 12 0 average 0 6 0 9 
8rdand2nd 610 8 0 Mexican, do, 04 0 4 
New Brunswick .. 6 0 710 Tobasco, do. 0 4 05 
Archangel .. 90 16 0 Honduras, do. 04 O 5 
St. Petersburg :12 0 14 0 | Walnut, Italian |) 0 4 0 5 
Finland .. . 710 90 Satin, St. Domingo, 
Wyburg .. - 810 910 foot . se ae BQ 
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IRON RAILWAY SLEEPERS. 
No. V. 

A review of longitudinal iron sleepers could not be 
complete without noticing an early and by no means un- 
successful English attempt in this direction. We allude 
to the permanent way of Mr. J. Macdonnell, of which 
two considerable et laid down before 1860 on the 
Bristol and Exeter ilway, are still in existence, and 
likely to remain so. They have sustained for a length 
of time the traffic of at any rate the fastest trains in the 
world, are still in serviceable condition, and have caused 
very little trouble and expense in maintenance. Never- 
ho ee their use has gone no further—a fact, we believe, 
almost entirely due to their great first cost, which, as 
soon as the era of expensive experiment ceased in the 
West of England, deterred the authorities of the railway 
from any repetition of the attempt. Probably if the 
matter were ene into now the comparison would not be 
so unfavourable ; though we do not of course mean tu 
assert that the system is one to be adopted at the pre- 
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sent day. As will be seen from Fig. 21, it was adapted 
for the “ bridge” section of rail A, used throughout the 
Western lines at the instance of Mr. Brunel. The 
sleeper B is a rolled flat plate about 12in. broad, having 
on its upper surface two lugs, C C, whose distance apart 
equals the width of the rail base, and a central rib D 
yassing up into the hollow of the rail. The spaces 

tween this and the lugs are packed with hard wood E, 
on which the rail itself rests. At the junction of the 
sleepers a somewhat narrow plate F, having a similar 
rib on its under side, is bolted underneath the two 
sleepers, and secures the joint. The gauge is preserved 
by angle iron cross ties G, spaced about 12ft. apart. 

It is not difficult to criticise this design of permanent 
way. The sleeper is too flat and shallow to used to 
the best purpose for carrying the load ; it is also very 
deficient in grip of the ballast, and hence in power to 
resist lateral thrust. Other defects, which, as we under- 
stand from Mr. P. J. Margary, have been alleged against 
it, are that it causes more oscillation than a wooden road, 
that the bolts are hard to keep tight, and that their heads 
in course of time eat into the iron longitudinal. Finally, 
a thin plate, with a deep central rib, is perhaps as 
awkward and expensive a section to roll as can well be 
devised ; and here, as we have said, appears to have lain 
the real ground of its condemnation, for it must be owned 
that a system which has so long borne in safety the thun- 
dering of the Flying Dutchman, and the heavy traffic of 
the broad gauge, cannot justly be called a failure in 
construction. 

Hohenegger’s system, shown in Fig. 22, is only a modi- 
fication of Hilts. The central rib of the sleeper is done 














away with, and the two sides inclined at a steeper angle, 
so as to give depth against transverse strain, while the 
thickness throughout is increased. The rail section is 
deeper than Hilf’s, and thus, on the whole, it is claimed 
that the strength asa girder is considerabl increased, 
while a better hold is taken of the ballast. The 
cross ties, one for each length of 32ft., are formed of 
similar sleepers passing under the longitudinals, and con- 
nected to them by bolts and angle washers. The ed 
of these washers bears on a lip rolled on the side of the 
longitudinal, and thus holds it down. In addition 
there are two tie bolts in each length, passing 
through the webs of the rails. A piece of nar- 
rower longitudinal, fitting inside the main longitudinal, 
and bolted to the cross tie, secures the joint of the 
sleepers. The cost of this system is about the same as 
that of Hilf’s, and the number of pieces per mile is 
larger, so that it 1s a doubtful improvement. A length 
of 44 miles has, however, been laid down since 1876 on 
the North-Western Railway of Austria, of which the 
inventor is engineer. 

The system of Heusinger von Miwa Pips to 
the Hanoverian Railway and editor of the Railwa 
Organ—was brought out in 1876 in full view of the Hilf 
a, and with the mips of overcoming its defects. 

he sleeper, as shown in Fig. 23, is trough-shaped, the 
sides spreading out into two feet 2in. wide; it has a 
central rib on the upper side of the top, and sometimes on 
the lower also. This rib fits into the hollow of a bridge 
rail, and is wedged up against it at intervals by a cli 
driven down over the rib as shown. It thus receives 
the sideway thrust on the rail, and transmits it to the 
sleeper and ballast, without the need of any special 





fastenings for this pu . The rail is about 3hin. high, 
and a good deal lighter than the Hilf section. e 
sleeper and rail break joint, and at each joint there is an 
underlying cross-tie, which may be an ordinary channel 
iron for the rail joint, but for the sleeper joint is a 
sleeper of the same type, whose central rib stands up 
between the ends of the adjacent sleepers and effectually 
prevents any longitudinal motion. e cross ties are 
connected with the sleeper by fish-bolts ; and by punching 
oval holes in the tie, and using bolts with excentric heads, 
the allowance for curves may be given without altering 
the templet. The curve is itself given to the rail by 
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using clips of different thickness on their two sides, so 
that when these are placed on the straight rib of the 
sleeper, and the rail driven down over them, the latter is 
forced away from the rib on one side and brought 
towards it on the other. Thus, by varying the inequali- 
ties of the clips at the proper intervals, the rail can be 
made to assume the curve required. A section of rail 
thus curved is shown in Fig. 24. The rail and sleeper 
are connected by hook-bolts, whose upper ends instead 
of being screwed are 
formed into the shape of 
the jaw of a chair, and 
are secured by a wooden 
key in the same way. At 
the junction of two rails 
these are widened to act 
as fish-plates. On curves 
these keys are of unequal 
thickness, so as to suit the 
different positions of the rail. In this way the whole 
of the curvature of the road is accomplished in the 
rail itself, the sleepers being straight in all cases, 
and the complications entailed in the Hilf and other 
systems are completely done away with. In addi- 
tion the whole of the work can be done from above, 
and thus, in changing rails, no disturbance of sleepers or 
ballast is necessary. By reducing the length of rail and 
sleeper from 9 metres on the straight to 6 metres on 
sharp curves, only eight different patterns of clips are 
needed. 

In point of weight, cost, &c., the system compares 
favourably with the Hilf. For a length of nine metres— 
as given by Von Waldegg, in his work on “ Railways,” 
vol. 1, p. 303—the number of pieces is 98, as against 
134 ; the total weight 21801b., as against 2440 1b.; and 
the total cost, with same prices of materials, £10 4s., as 
against £12 1s. This last result is chiefly due to the 
saving in weight of rail, which is given as 1030 lb. for the 
Hilf, and only 710 lb. for the Waldegg. The Hilf rail, 
however, has since been somewhat reduced, giving a 
weight of only 974 lb., so that the advantage on the side 
of the Waldegg rail will be lessened. On the other hand, 
there chould be a saving in the cost of laying through 
the greater simplicity ; so that, on the whole, we may 
fairly calculate on a saving of 10 per cent. in total cost 
over the Hilf system. his would bring it down to 
£1 2s. 6d. per yard run, which is well below that of a 
timber-sleepered road. The Waldegg system is in use on 
several German lines, but cannot be said to have passed 
beyond the experimental stage. Its defects seem to lie 
in the wooden key and the consequent liability of the 
jaw bolts to work loose. It must, however, be remem- 

red that the central rib, by bearing against the rail, 
takes off the strains to which cast iron chairs are exposed. 
On the whole, the system offers much promise in spite of 
the return to the abandoned bridge rail section. 
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CLEMINSON’S IMPROVED COMPOSITE WHEEL. 

Many years’ experience has proved the wood-centred wheel 
to be more smooth and silent running and less destructive 
to tires than any other wheel in use under railway passenger 





Fic. 1—EFFECT OF BRAKES ON WOOD WHEELS. 


carriages, and henceenormousnumbersarenowemployed. With 
the adoption of continuous brakes, however, the work tobe done 
by such wheels has greatly augmented and changed in character, 





a result of which is that they have been found unequal in one 
respect to their duty. The wood centred wheel was, in fact, 
never designed to sustain the enormous strains contingent 
upon the use of continuous brakes, stopping trains in a few 
hundred feet, and hence considerable numbers are faili 

as illustrated by Fig. 1. The object of the improvements 
illustrated by Figs. 2 and 3, is to enable this otherwise 
superior type of wheel to withstand the strains in question, 


Fics. 2 anp 3. 

















S SS | | 

SSS LE \ 
SS Gea \\ 
=o 0 A / 
= —-= i 
ES ‘e) 


oOo SSK 


Yul ; 2 ' ~ WS 

<A> 

av Uj } i \ AYN , 

TTLWS 
a) 


=~ 





and thus render it still the best and safest. In the form 
of the nave or boss as ordinarily made, this part possesses 
no means of resisting the torsion imposed by the action of the 
brakes, the bolts, Figs. 2 and 3, being the only parts called 
upon to resist this strain. The behaviour of the bolts and 
their effects is shown in practice by the forms into which the 
holes in the wood are worn by the action of strains alternately 
in one direction, then the other, as the wheels run to and 
fro. Numerous instances may be cited where the action has 
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brought about the absolute destruction of the wheel by the 
ripping out of the wood centre, as illustrated by Fig. 1. The 
boss in Mr. Cleminson’s improved wheel is constructed with 
four arms extending to within a short distance of the 
tire. The wood segments are fitted to the boss with the 
same facility in construction as the ordinary wood centred 
wheels, hence the cost is about the same. 
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Experience with a large number of these wheels shows that 
the object of the improvement is attained, the bolts being 
relieved of all torsional strain ; the segments receive support 
in the direction of the greater stress and fit tightly together. 

In illustration of the economical value of wood centres for 
wheels, the following table is of interest as showing the 
‘increased life of their tires as compared with those of wheels 
with iron bodies. 

The figures are taken from carefully-compiled records of 
observations made by Mr. Paterson, of the Mann Car Com- 
pany, and relate to those vehicles under his supervision, and 
running on the Belgian State railways, four French railways, 
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the German railways, and the Kaiserin Elisabeth line, of | the very large number of carri: and railways, some i- 
Austria. From a certain number of cars of special character, | culars relating to the wheels of which are p dow othe 

















and doing stated journeys, it is possible to obtain more 
minute and accurate information than can be expected from 


Comparative Wear and Breakage of Steel Tires on Wood—Mansell—and Iron Wheels. 








| reports of the Board of Trade. A glance at the latter for any 
| of the past few years, however, will show similar immunity 
| from destructive action on the of the wood-bodied wheels 
to that seen in the above table compiled from Mr. Paterson’s 
records. By comparing the number of pairs, the number of 
new tires and the len i of time considered in the table given 
| below, it will be seen that the immunity from destruction of 
| tires bears a direct relation to the quality of the wheel body 
}asacushion, Thus, the wheels represented in Figs, 4 and 5 
are of a heavy rigid character with radial spokes, and conse- 
quently act as anvils, while the lighter wheel, with split 
| spoke, is less destructive, and the wood still less so. 
| Itis believed by railway men that metal brake blocks heat 
| the tires upon the wheels more than wood brake blocks, and 
| the frequent recurrence of this heating, combined with the 


| hammering which the tire receives as the wheels run over the 


rails, joints, and crossings, has the effect of making it loose on 
thecentre. A frequent result of this is that the tire on the wood- 
filled wheel slips round when the brakes are applied, there 
being nothing to prevent this but the frictional grip of the 
tire on the body. In the tire fastening, illustrated by Figs. 2 
and 3, this action of the brakes is prevented by means of the 
recess B formed in the tire at the groove for the retainin 

ring; a recess is formed opposite each arm of the nave, ro 
the arms are made to fit into these. To avoid the slipping 
sideways of the tire when somewhat loosened on the body, 
which sometimes takes place when running over crossings, the 
retaining rings are made a tight fit on each side of the tire 
and on the arms of the nave; lateral displacement is thus 
prevented. 

It will thus be seen that the better qualities of both the 
wood and iron systems of construction of wheels for vehicles 
are combined, so that the advantages secured by the wood 
wheel under the old conditions of work are retained in a 
— capable of meeting the strains imposed by continuous 

rakes, 
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LEGAL INTELLIGENCE. 


EXCHEQUER DIVISION. 
(Sittenys in Banco, before the Lory Cuter Baron and Mr, 
Justice STEPHEN.) 
HAYWARD v. HAMILTON AND ANOTHER. 

In this case Mr. Aston, Q.C., for the defendants, moved to 
attach the plaintiff for a contempt of Court, or to restrain Lim 
_— publishing a certain circular calculated to damage the defen- 

nts, 

Mr. Wesster, Q.C., and Mr. E. Carpmaet, for the plaintiff, 
opposed the motion. 

The circular in question is a verbatim copy of the Times report 
of the case, when tried before Mr. Justice Hawkins, at Nisi 
Prius, on November 18th. It runs as follows :— 


“‘ Hayward v. Hamilton and another. 


“This was an action for the infringement of a patent for 
improvements in the construction of pavement lights. 





* These wheels had tires of the best quality, as now used ; the others were somewhat inferior. 


| Now, the discussion of these points, pendente lite, was a contempt ; 


| and was calculated to damage the defendants’ trade. 


and the circular had been forwarded to a Mr. Church, a customer 
of the defendants, who made an affidavit, and to other customers, 


The learned 
counsel said the shorthand nctes ran as follows :— 

‘Mr. Aston.—A nominal verdict to be entered for the plaintiff 
on all issues? Mr. Justice Hawkins.—Yes, Mr. Aston.—And 
all questions to be open to me upon that? Mr. Justice Hawkins. 
—All questions which have been raised at the trial? Mr. Aston. 
—Of course, my lord; I say that the verdict of the jury is found 
for me on the question of novelty. Mr. Justice Hawkins.— 
Nominal damages, I suppose?” 

Mr. Justice STEPHEN said he thought the question whether the 
Times was accurate was immaterial. 

Mr. Aston said the plaintiff's invention would have to be defined 
hereafter, and the patent was put in abeyance by the course 
adopted by the Judge at the trial. 

The Lorp Cuter Baron asked if there was any precedent for 


| the application; and 


“Mr. Wesster, (.C., and Mr. E. Carpmael appeared for | 
the plaintiff; Mr. Astron, Q.C., and Mr. Macrory for the defen- | 


nts. 
“The plaintiff is an engineer in Union-street, Borough, and 
the defendants are also engineers, carrying on business in Kings- 


land-road. On the 31st July, 1871, letters patent were granted | 


to the plaintiff's brother, now deceased, for ‘improvements in 
pavement lights,’ which substantially consisted of a mode of 
introducing in glazed pavement or area light glass prisms of a 
particular shape, by means of which the light was thrown in a 
given direction—for instance, into a room or cellar. The plain- 
tiffs case was that the defendants, one of whom was formerly in 


his employ as foreman, had infringed this patent by manufac- | 


turing pavement lights upon a similar principle. 
denied the novelty of the invention, and said that prisms of the 
kind claimed had been in common use prior to the date of the 
patent by manufacturers of reflecting telescopes and engineering, 
— and mathematical instruments for the purpose of reflect- 
ing light. 

** After hearing the evidence on both sides, which was chiefly 
of a scientific character, the jury answered the questions put to 
them in favour of the plaintiff, and found that the defendants had 
infringed the plaintiff's invention. 

** The Judge entered a verdict for the plaintiff, but gave leave 
to the parties to bring the questions of law involved in the case 
before the Divisional Court.” 

Mr. Aston complained of the inaccuracy of the statements in 
the circular. 


the jury, as to the novelty of the invention, was answered in | 


favour of the defendants, the action being for an infringement of 


The defendants | 


Mr. AsTOoN replied that there was no exact precedent as to the 
injunction, but as the Court had ample pa to grant one, he 
hoped they would exercise it irrespective of precedent. 

The Lorp Cuter Baron: Have you any authority for saying 
that a publication like this has been deemed a contempt where 
there is no order of the Court that has been broken? 

Mr. Aston cited ‘Tichborne v. Mostyn ”—7 ‘L.R.,” Eq. 
Cases, 55, note—where it was held a contempt for the publisher 
of the Pall Mall Gazette to publish, with comments, the affi- 
davits to be used afterwards in court in the Tichborne case, the 
application being made on behalf of the claimant ; and he relied 
on the judgment of Lord Hatherley, then Vice-Chancellor. If 
the plaintiff (the learned counsel said) will undertake to publish 
no more circulars and te apologise, I will ask for no more. 

Mr. Wesster, however, said he had nothing for which to 
apologise. 

Mr. Aston then cited other cases, contending upon the authori- 
ties, that this circular was a contempt of Court and a violation of 
the proprieties. 

The Lorp Cuter Baron: Can you, Mr, Webster, distinguish 
the case from ‘‘Tichborne v. Mostyn,” where the then Sir 


| Roundell Palmer, who never threw away a case, gave in and 


apologised ? 
Mr. WEBSTER hoped to do so, and to satisfy the Court that the 


| statements in the report and circular were correct in substance and 


One of the questions left by the learned Judge to | 


a patent for improvements in the construction of pavement lights | 


—viz., “‘ Whether, having regard to the state of knowledge at the 
date of the patent, it was a new thing toform and arrange a prism 
so that the light would be thrown forward in one direction by 
making one of the sides of the prism upright, or nearly so, and 


| 
| 
| 
| 
| 
| 
| 


the othor side inclined to it at such an angle that the light passing | 
through the upper surface may strike the inclined side and be | 


' reflected completely. or nearly so, within the prism, and issue 
from the upright, or nearly upright, side in the direction required. 
Is that a new 
1871, the date of the patent?” Answer—‘‘ No.” That was most 
material to the defendants’ case. The verdict was a nominal one, 
but that was not stated in the report or circular, and the whole 


case would have to be determined before the Divisional Court. 


thing, having regard to the state of knowledge in | 





that there was no misrepresentation in either. 

Mr. Justice STEPHEN pointed out that there were inaccuracies 
in newspapers which were but slips in journalism, but this was a 
circular sent round. 

Mr. WessteEk : It cannot be a contempt to publish a true or 
even a false report of proceedings in a Court of Justice. Sir H. 
Hawkins treated my friend’s question of novelty as wholly im- 
material, and I had admitted that the prism was not new 
repeatedly. * 

ir. Justice STEPHEN : The whole question is, is the statement 
that the jury found the questions put to them in favour of the 
plaintiff accurate or not? et: 

Mr. Werster: All the matters in issue were found in his 
favour—that his invention was new, and that the defendants had 
colourably infringed it. The plaintiff has sworn an affidavit that 
he believes the report to be fair and impartial ; that he sent it to 
architects, contractors, and builders, taken from Kelly’s ‘‘ London 
Directory,” not enero Me to the customers of the defendants. And 
his counsel had admitted that his prism was not new. I should 
not appear for my client if I thought he had committed a con- 


tempt of Court. There is no authority for saying that the 5 
cation of a report, even a false one, which I eS A admit ae 
be, is a contempt of Court. In ‘“Tichborne v. Mostyn” the com. 
ments and articles were written before the hearing, and the 
matter was thought calculated to prejudice the plaintiff's cage 
The mind of the public must not be prejudiced before the case 
is heard ; witnesses must not,be hindered from coming forward by 
knowing cf the criticism they will be subjected to from a biased 
quarter, ‘That was an effort to impede, and an improper attempt 
tointerfere with the administration of justice. It is idle to 
suggest the reporter was actuated by improper motives. The 
learned counsel referred to the cases in point, and continued :— 
This circular is no invention of the plaintiff's to misrepresent 
what occurred in Court. The ‘‘ questions put ” mean those ques- 
tions that affect the vitality and the validity of the case, in 
an injunction is asked for to restrain a person from doing what he 
had not only a right, but a duty to do, to warn people who were 
likely to infringe. 

f Mr. CarpMAEL followed on the same side, and urged that this 
circular was no more than a notice to purchasers that there was 
a decision of a jury in the plaintiff's Sceteea fair warning to 
intending purchasers, 

Mr. Aston then replied, and said one question as to the 
novelty found in his clients’ favour had not been answered by his 
learned friend. Material or not, it was necessary to have a 
finding of the jury on that point. 

Mr, Justice SrepHen: As to the contempt of Court, do you 
ask for a committal for what seems a somewhat venial want 
of accuracy? 

Mr. Aston: I do not want a committal, my lord; only to 
restrain the plaintiff from publishing what is untrue. 

The Lorp Cuier Baron: Do you say that this circular is 
calculated to prejudice the administration of justice ? 

Mr. Aston : I do not say, of course, that your lordships would 
be influenced ; but the parties will be prejudiced in the proceedings 
if they are wrongly represented. 

Mr. Justice SrEPHEN : If people discuss the merits of a popular 
case before it comes on for trial, they are apt to create a state of 
= opinion very inimical to calm discussion. If this circular 

oes an injury to the defendants’ trade, I should think it was a 
libel, and there is a corresponding remedy. ‘These powers are 
conferred on the Court for the purpose of restraining a different 
class of publication from these. You may send out another cir- 
cular to the people enumerated in Kelly’s ‘‘ London Directory,” 
stating your view of the facts. Injunction is a serious thing, to 
be used when there has been attempted interference with public 
justice, or to redress some kinds of private wrongs. We make 
no order, and no order as to costs. We do not see any ground 
for granting the severe remedy we are asked to grant; but we do 
not approve the circular, or say that it is a correct statement of 
the facts. We do not see our way to granting an injunction or to 
exercising our power of committal. 

Application refused. 











STEAM STEERING GEAR FOR H.M. 
CERBERUS, MELBOURNE. 

Tue Cerberus on her arrival in Hobson’s Bay was titted 
with the ordinary steering gear, and the number of hands required 
to work this when the vessel was going at full speed, together 
with the difficulty of being able to port or starboard the helm 
quickly, so necessary in a man-of-war, induced the authorities to 
have special machinery designed for this purpose and substituted 
for the old gearing. The matter was entrusted to Mr. Wilson, 
the Government Inspector of Machinery, Victoria, and he has 
designed a very complete apparatus, the particulars of which we 
are now able to lay before our readers. On the lower or shield 
deck, near the turret, are placed a pair of horizontal engines, the 
cylinders being 13in. diameter, 15in. stroke, placed 18in. centre to 
centre; they are worked differently from ordinary engines, 
inasmuch as the valves are under the control of the man steering, 
and in no way connected to the engine. Placed over and on the 
top of each cylinder 14}in. centres are two valves of the piston 
type, l4in. long by 6in. diameter, the steam passing through the 
centre of the valve and the exhaust on the outside of it through a 
groove Yin. long by lin. deep ; each end of the valve has a bearing 
of 2h}in., with a packing spring let in to keep it steam-tight ; a 
short valve spindle passes through the valve and casing, and is 
attached to an excentric rod 4ft. long—passing over and in front 
of the cranks—from whence rise standards having a horizontal 
shaft fixed thereto to receive the excentric ; in front of this shaft, 
connected by two bevel wheels, the steering wheel is placed. 
The slightest move of this wheel gives a corresponding travel to 
the engine. After the wheel has had a sufficient number of revolu- 
tions to port or starboard the rudder, it stops by means of a nut 
placed on the spindle of the wheel, which travels on it, enclosed 
in a box cast on the standard of the required length. This 
prevents the steersman overrunning the engines, and as there 
is a pointer fixed on it, it serves to show the position of the 
rudder at any time. The bed or sole plate on which the engines 
are fixed.is of cast iron, moulded to the deck of the ship, and 
shaped in a manner to receive a heavy thrust block bolted to it ; 
this thrust block is placed close and in line with the crank shaft, 
it is 13in. long by 8hin. diameter, fitted with six grooves; 3ft. 
from this, and in a line with it and the crank-shaft, a Jarge oil 
cylinder is placed, 3ft. Gin. long by 174 internal diameter, with 
metal 4} thick; this cylinder is strongly bolted to the iron deck 
and beams of the ship with 14in. bolts; through it and its covers 
passes a hollow trunk with piston cast thereon ; its length is 7ft., 
with a diameter of 14in. and a thickness of metal of 24in. The 
piston is 3in. thick, having a leather washer on each side with an 
iron ring to keep them in place; through the trunk passes a large 
screw 4ft. long, 74in. diameter, ljin. pitch, with square threads 
working in a brass nut 12in. long, which is firmly keyed and 
secured to the end of the trunk nearest the engine, and slides on 
two guide rods, the ends of which are secured to the thrust block 
on one side and the front cone of the oil cylinder on the other, the 
screw being attached to the crank-shaft by means of couplings. 
It will be seen that as the engine is worked the trunk and pistons 
will be moved through the oil cylinder to port or starboard as 
the engines may be worked. ‘The large cylinder above described 
is filled with oil, and has a 1}in. hole cast in the hollow at each 
end of cylinder; to these holes are attached pipes of the same 
diameter running underneath the deck to a distance of 60ft. or 
thereabouts ; these pipes are connected to two hydraulic rams, 
one on the port and the other on the starboard side of the tiller- 
head, bolted underneath the iron deck and perfectly protected 
from an enemy’s fire. The length of the ram’s cylinder is 6ft., 
having an outside diameter of 15}in. ; the ram is 9Min. diameter, 
with 2}in. metal; the two rams are connected together by a heavy 
wrought iron crosshead, about 20in. diameter, in the centre of 
which is a large nut working on two pins into the crosshead ; the 
internal diameter of the nut is 9in., it is 12in. long, and has a 
brass bush fitted inside in which the tiller slides. As the rams 
are moved from port to starboard or vice versa in a direct line, 
the nut working in the crosshead takes the angle of the tiller, the 

atest angle of its travel being 45 deg. ; each of these rams is 
filled with oil, as is also the main cylinder after its piston has 
been placed in mid-gear; the slightest move, therefore, on the part 
of the engine, gives motion to the tiller, while the oil acts as a 
cushion to relieve any shocks which might otherwise be thrown on 
the machinery. The whole weight of the machinery is about 
9 tons, and reflects considerable credit, not only on the designer, 
but also on the contractor, Mr. Thomas Tozer, of the Vulcan 
Foundry, Melbourne.—Zhe Australian Engineering and Building 
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RAILWAY MATTERS. 


WAY wagnast in Canada is now very great, there being 
on 00 salles n course of construction, hodiss 6143 actually in 
operation. 

.s RAILWAY conference meets at Calcutta on the 6th of January, 
under the presidency of General Trevor, to draft rules for the 
Indian railways. 

Servi has entered upon negotiations with the Porte for a rail- 
way junction, after rep ying to the Austrian note regarding the 
approaching ultimatum, 

Tue Halifax and Bradford Railway, 7? miles in length, opened 
on the 1st inst., gives an alternative route between the two towns, 
and serves a district hitherto without railway accommodation. 

On Tuesday afternoon a tunnel which has been constructed on 
the new railway from Whitby to Loftus suddenly fell in, and one 
of the workmen named George Atkinson was buried in the débris. 

Tue new line between Kettering and Manton, which was 
opened on the 1st inst., for goods and mineral traffic will, it is 
expected, be ready for enger traffic on the Ist of January 
next, when the work will be fully completed. 

AccorDING to advices from Belgrade, the Servian Government 
intends sending Marics, formerly Minister of Public Works, to 
Vienna, to bring about a definitive agreement respecting the 
junction of the Austro-Hungarian and Servian railways. 

Dvurine the first nine months of this year there were 303 
servants of railway companies of the United Kingdom or 
contractors reported as having been killed, and 1286 injured. Of 
these 19 were killed and 209 injured whilst coupling or pling 
vehicles; 2 were killed and 28 injured by coming in contact 
whilst riding on vehicles during shunting, and 31 were injured 
whilst passing over or standing upon buffers during shunting. 

On Wednesday night the Roumanian Chamber voted in favour 
of adding the following clauses to the Railway Purchasing Con- 
vention :—First, the regulations for working the Roumanian 
railway made to conform with those in force in respect to the 
German lines are to be continued in future; second, the head- 

uarters of the purchased lines will be transferred from Berlin to 
Bucharest. The transfer of the purchased railways would be 
made next May. 

A new branch line of the North-Eastern Railway Company at 
York was opened for traffic on Monday last. It is a mile and 
fifty-three chains in length. It commences by a junction with 
the Scarborough and Hull line, a little to the east of York, and 
skirts the outside of the city, terminating at Foss Islands, near 
Walmgate Bar, with but a single line of rails. It is intended 
for the conveyance of cattle, minerals, &c., but not of ngers, 
to the south-east side of the city, the principal goods depdt being 
on the north-west. 


THE powers obtained long since by the Mersey Railway Com- 
y to construct a railway under the bed of the Mersey at 
iverpool, are about to be utilised, and it seems probable that, 
under the circumstances, the subway project will be abandoned, 
or will be merged into the railway scheme, O, tions are about 
to be commenced by a a driftway on each side of the river, 
with the object of testing the quality of the rock which will have 
to be bored for the submarine tunnel. The company have entered 
into a contract with Mr. 8. U. Ridley, the well-known contractor, 
who constructed the extension of the Birkenhead Railway. The 
engineers, Messrs. Brunlees and Fox, have selected sites on either 
side of the river where the shafts are to be sunk. Mr. Ridley 
will, therefore, commence the work immediately, and the prac- 
ticability of a railway under the river—where it is 1500 yards 
wide—will be tested. 


Tue rival merits of the Mont Blanc and Simplon routes for 
the new railway tunnel through the Alps have recently been 
attracting a goed deal of attention in Switzerland and Savoy. 
The Swiss at first considered the proposal todrive a tunnel through 
Mont Blanc instead of the Simplon hardly worth notice; but 
since it has been taken up with such spirit by M. Chardon, a 
member of the French Senate, the project has assumed prac- 
tical importance, and has received serious attention. In Switzer- 
land, the Mont Blanc route is not, says the Times, regarded with 
favour, partly because it would not touch Swiss territory. The 
supporters of the Simplon route, moreover, urge that the line 
from Calais to Plaisance through the Simplon is 136 kilometres 
shorter than that through Mont Blanc, and that the Simplon 
tunnel would be at a level 500 metres lower than that through 
Mont Blanc. Further, it is pointed out that the lines of approach 
to the Simplon have already been constructed, while Mont Blanc 
is far less favourably situate in this respect. In Savoy, on the 
other hand, the general feeling is strongly in favour of the Mont 
Blanc route—first, because it would be on French territory; and, 
secondly, because it would greatly benefit the Savoyards. 


Tue Berlin correspondent of the Standard says that the Russian 
Government have been, and are, actually —* Constan- 
tinople for a Bagdad railway concession. They have already 
been permitted to send out engineers to trace the route. Should 
they succeed in obtaining a final concession, it will be nominally 
given to General Tchernaieff. Besides this railway, several 
others are itioned for by European speculators at Constanti- 
nople. A French company, acting in concert with some of the 
more strictly Romanist Bishops, is desirous to construct a line 
from Jaffa to J em. Russia has offered to connect Kars 
with Erzeroum in the interest of the White Czar. Englishmen 
have repeatedly advocated the scheme of a line proceeding from 
Alexandretto to Aleppo and Bagdad. Last, not least, General 
Klapka wishes to extend the Constantinople—or rather the Hyder 
Pacha and Ismid line—to Koniah B and the Persian Gulf. 
Without asking any pecuniary assistance, M. Klapka, to cover 
expense, insists upon all adjoining land being handed over to his 
company gratis. This condition the Turkish Government are 
willing to accord, provided nine-tenths of the soil so ceded are 
handed over to Mussulman colonists, and an agreement can be 
effected with Mr. Hansom concerning the Hyder Pacha and 
Ismid line. The difficulties in the way of such an arrangement 
have given French capitalists an wee | for likewise puttin, 
themselves in communication with Mr. Hansom. What wit 
the competing companies in the field, and the obstruction caused 

the receng accession of a Russophil Cabinet at Constantinople, 
all these various schemes are still in abeyance. 


Tue Lancashire and Yorkshire Railway Company have at last 
undertaken in good earnest, says the Bootle Times, the preliminary 
steps towards the erection of the sorely needed new railway 
station at Waterloo, near Liverpool. It will be situated to the 
south-east of the present station, the line of rails being diverted 
some forty yards to the east for that sy aga The South-road 
Perse | is to be raised about 4ft., and the present lines being 
lowered 13ft. will pass at this point under a handsome bridge to 
be erected in place of the existing level crossing. In the centre 
of this bridge there will be a broad flight of steps leading to the 
new station below, which is to be between the lines of rails, thus 
— on either hand an arrival and departure platform with 
the waiting-rooms, booking-offices, and general station buildings 
between the two. The station itself is to be of white and red 








. brick in the Gothic style of architecture, and will be both hand- 


some and commodious. The platform length will be about 250 

y with a width of 60ft. With this arrangement of station 

and platfo no crossing of the line is n , and the wait- 

ing-rooms and other accommodation are equally available for 

departing or arriving ore sa A new station is to be 
the existin; a 


formed y from station, with a fron’ of about 
400 quis te the Brighton-road. The alterations will ‘eveenitate 
the construction of a new and it is estimated that the works 
will be com ve to fifteen months, The con- 


in from 
tractor is Mr, W, H, Smith, of Bankhall, 
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NOTES AND MEMORANDA. 


Tux highest inhabited houses in the world are, says the Scientific 
American, in this country; one, a miner’s house on Mount 
Lincoln, Colorado, is 14,157ft. high. Another, in Peru, a railway 
village, called Galera, is 15,6454t. high. Near this lace is the 
celebrated railway tunnel of La a, which is being bored 
through the peak of the mountain. The tunnel is 3847ft. long, 
and is 600ft. above the level of perpetual snow. 


Cast iron magnets are made by M, Carré by melting soft metal 
very slightly carburetted in crucibles, adding 10 to 15 per cent. 
of steel filin and running it into moulds, 1 to 14 per cent. 
of nickel be added to the mixture, and 25 to 30-1000ths of copper, 
or 2 per cent. of tin, and 50-1000ths of copper, the moulded iron 
can be tempered at a cherry-red heat. The best result is obtained, 
however, says the Electrician, by tempering pure cast iron at as 
high a temperature as the moulded pieces will stand without dis- 
tortion or fracture. 


THE population of the globe has been recently re-estimated and 
may be roughly assumed at 1,421,000,000, divided thus :—Europe, 
309,000,000 ; ia, 824,000,000; Afri 199,000,000 ; Oceania, 
4,000,000 ; America, 85,000,000. It has been calculated from the 
mortality tables of known countries that the annual number of 
deaths ecagheah the world is 35,693,350, or that, in other words, 
97,790 persons die each day. On the other hand, the balance of 
population is more than kept up a: fase at the rate of 104,800 
per day. Seventy new lives are ushered in every minute of the 
twenty-four hours, 


A Goop pale lacquer for brass work consists of three parts of 
Cape aloes and one of turmeric to one of simple lac varnish. 
full yellow contains four of turmeric and one of annatto to one of 
lac varnish. A gold lacquer, four of dragon’s blood, and one of 
turmeric to one of lac varnish. A red, thirty-two parts of 
annatto and eight of dragon’s blood to one of lac varnish. These 
lacquers suffer a chemical change by heat and light, and should 
be kept in a cool place and in dark vessels. The pans used in 
lacqui workshops are either of glass or earthenware, and the 
brushes of camel’s hair with no metal 


M. Louis VaRENNE has recently examined the passivity of iron 
when employed as the positive pole of a nitric acid battery, or as 
positive electrode of a voltameter cell containing nitric acid, and 
concludes that the passive state is due to a film of nitric peroxide 
which collects upon the surface of the iron and protects it from 
further chemical action. M. Varenne states that this film is 
apparent when the surface of the iron is examined under the 
microscope. He finds that the passive state ceases if a stream of 
carbonic dioxide or of hydrogen is passed through the liquid. and 
that solution proceeds apace. He also finds that nitric peroxide 
gas is evolved from the passive iron when it is placed in vacuo, 


An electro-magnet, capable of sustaining three tons dead 
weight, has been constricted in Indianopolis by Mr. Charles 
Reitz. It weighs, with all its attachments, about 800 lb., and 
consists of two soft iron cores, each 30in. long, and 4in. in 
diameter, having rubber heads 4in. thick and Qin. in diameter. 
The cores can be removed at will. The “‘ yoke” is 3}in. thick, 
64in. wide, and 18in. long, with 3in. slots to admit of removing 
the cores. The latter are wound with eight layers of No. 6 
cotton-covered copper wire, wound double, the alternate layers 
being provided with terminals, which are connected with a plug 
switch on the base- , 80 that the electric current may be sent 
through the coils in various ways. The magnet is provided with 
two sets of pole extensions for diamagnetic experiments, one set 
beivg conical, the other flat. The armature is 15in. long, 
3in. thick, and 4in, wide. 


Some interesting observations have lately been made on the 
influence of forests on rainfall, in the French School of Forestry, 
at Nancy. The results of these observations, made during the 
past six years, are summed up by the sub-director of the school 
as follows :—(1) Forests increase the quantity of meteoric waters 
which fall on the ground, and thus favour the growth of springs 
and of underground waters. (2) In a forest region the ground 
receives as much and more water under cover of the trees than 
the uncovered ground of regions with little or no wood. (3) The 
cover of the trees of a forest diminishes to a large degree the 
evaporation of the water received by the ground, and thus con- 
tributes to the maintenance of the moisture of the latter and to 
the regularity of the flow of water sources. (4) The temperature 
in a forest is much less unequal than in the open, although, on 
the whole, it may be a little lower; but the minima are there 
constantly higher, and the maxima lower, than in regions not 
covered with wood. 


APPENDED to the last quarterly return of the Registrar-General 
for Scotland is a communication from Mr. C. Piazzi Smith, 
Astronomer-Royal for Scotland, giving the monthly results of 
observations made at fifty-five stations of the Meteorological 
Society of that country, and the statement includes an account 
of the degrees of underground temperature at various depths. 
The ee tay table sets forth the mean of these returns for 
September, the last month of the summer quarter, in the last 
three years, the depths being stated in inches :— 


September. 3in. 12in, 1sin. +: 22in. 36in. 4S8in. 
1877 ice aa CBS OO lj. OO... OO... BS 
1878 nove SO «. 64. GD .. BF .. BB .. MT 
ew on OO. BG... BD .. BT .. SH .. BO 


It will be observed that the temperature in September, 1879, 
exceeded that shown in September, 1877. ‘The returns enable us 
to give, for comparison, some other particulars of the weather in 
Scotland in September :— 


Mean Of the Of well Hours 
September. temperature sea, or o Rainfall. 
of the air. open coast. spring. sunshine. 
Tce co «. co GW ta “ee GG up tee so SO. 
Be cee ee ee ce De es, OO a A. CS 
BO as ce BG se «5 WG, .. BO... Why... SO. 


The number of hours of sunshine in September, 1877, was eighteen 
greater than the month’s average in the last twenty-one years; 
greater than the average by four in September, 1878; less by 
eight in September, 1879. 


Tue Kane Geyser, or spouting water well, has lately attracted 
much attention from the sight-seeing public. Some exact data 
regarding it are furnished in a recent notice by Mr. Ashburner— 
Amerwan Journal of Science and Arts, November. The well is 
situated in the valley of Wilson’s Run, near the Philadelphia 
and Erie Railway line, and four miles south-east from Kane. It 
was drilled in the spring of 1878 to a depth of 2000ft., but, as no 
petroleum was found in 1 paying quantities, the casing was drawn 
and the hole abandoned. In drilling, fresh water veins were 
met with down to 364ft., which was the limit of the casing. At 
1415ft. a very heavy ‘gas vein” was struck, and this gas was 
allowed free escape while the drilling was continued to 2000ft. 
When the well was abandoned, the fresh water flowed in, and the 
conflict between the water and gas commenced. The water flows 
into the well on top of the gas till the pressure of the confined 

becomes greater than the weight of the superincumbent 
water, when an expulsion takes place, and a column of water and 
gas is thrown up to a great height. This occurs at present at 
regular intervals of thirteen minutes, and the spouting continues 
for one and a half minutes. The column, according to measure- 
ment, varied in a from 108ft. to 138ft. The gas of the 
mixture can be readily igni' After nightfall the spectacle is 
grand. The antagonistic elements of fire and water are so pro- 
miscuously blended that each seems to be fighting for the 
mastery. At one moment the flame is almost entirely extin- 
guished, only to bures forth at_the next instant with increased 
energy and greater e the spray forms 


brilliancy. During sunshin 
an artificial rainbow, and in winter the columns become incased 
in huge transparent ice chimneys, 
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MISCELLANEA. 
Earty next year Baltimore, U.S., will celebrate the com- 


resen of its water supply tunnel. The tunnel is seven miles in 
ength and about 12ft. in diameter. 


CANADA now possesses 420 steamers on the Lakes and the St. 
Lawrence, and thirty ocean steamers of from 2000 to 4000 tons. 
The whole tonnage of the Canadian mercantile navy amounts to 
1,310,468 tons. ' 


_ A LARGE new dock at Adelaide, South Australia, the construc- 
tion of which has been undertaken by a private company, is now 
drawing towards Pe pepe and it is expected that about the 
end of the year it will be ready for the purposes for which it is 
intended. 

THE President of the Royal Society, to obviate difficulties in 
the experimental illustration of papers, has presented the society 
with a gas engine of 8-horse power, and Dr. Siemens, F.R.S., has 
added a pair of dynamo electric machines of improved construc- 
tion—one for alternate, the other for direct currents. 


From statistics just published it appears that there are about 
75,000 houses in Paris, exclusive of public buildings, valued at 
£23,000,000. The superfices of the capital is put down at 20,000 
acres. There are 600,000 yards of sewers. The population 
numbers 1,990,000, or about 100 inhabitants per acre. 


Ar a general meeting of the South Staffordshire Mines Drainage 
Commissioners, held on Wednesday, the arbitrators were, by 
resolution, requ , upon the recommendation of the Tipton 
district committee, to consider if it is expedient to make any 
alteration in the boundaries of the Tipton and Bilston drainage 
districts. ‘This is an interesting move. 

Some of the Northern coalowners, moved by recent complaints 
of high prices and the alleged profits of middlemen, have set on 
foot a scheme for supplying householders in London and else- 
where on similar terms to those which have established the popu- 
larity and success of the Civil Service trading associations. 
These owners seem to have found out who it is that puts 
* a - on coal in London when the pitmen receive say an 
extra 6d, 


THE Wolverhampton Tramway Company has obtained the 
consent of the corporation to apply to the Board of Trade for 
a six months’ experimental licence to use steam- upon its lines. 
The inspector of the Board of Trade will inspect the tramways 
and the engines, which will be worked under the Board’s a 
tions. The corporation will prevent the experiments being con- 
ducted in the main streets of the town, which are considered too 
narrow to allow of them. 


From Messrs. Bolling and Lowe’s (Laurence Pountney-hill) 
Iron Trade Report, showing the quantity and value of the prin- 
cipal iron and steel materials exported to the United States 
during August, September, and October, 1877, 1878, and 1879, 
we learn that while the total quantity expurted in those months 
of the two former years was 37,707 and 37,988 tons respectively, 
in 1879 it rose to 266,829 tons, the corresponding values being 
£627,421, £537,121, £1,599,330. 

THE brewers of New York City, seeking some escape from the 
heavy water tax, have found that artesian wells give a 
steadier supply than the Croton works, of equally good water. 

he water, which is hard, retains all the year round a temperature 
of 52 deg., so that it requires less ice to reduce the beer to the 
required en of 42deg. than when Croton, often of 
70 deg., is . The rock varies so greatly in depth and dip on 
Manhattan Island that artesian wells cannot be bored in all places, 
but 1000 gallons a minute can be obtained from a 6}in. bore, and 
the cost of boring is from 6 dols to 10 dols per foot. 

TuHE following is from an American paper :—-‘‘ Westchester, 
South Carolina, has a cotton factory that spins yarn directly from 
the seed cotton. The machinery is simple, and it is claimed that 
by its use the value of the staple can be increased nearly 100 per 
cent., taking into consideration the amount of money saved on 
bagging, ties, packing, weighing, storing, and shipping. The 
Atlanta Constitution predicts that in the course of the next two 
years at least 100 of these factories will be in operation in 

ia, as wherever there is a grist mill, planing mill, or saw- 
mill, a yarn factory can be added without an increase of power, 
and at a very little increase in cost.” 


A RETURN has recently been issued of the number of factories 
authorised to be inspected under the Factory and Workshop 
Acts, with the number of persons employed in each industry, 
distinguishing men, women, young persons, children, and half. 
timers ; and also giving the number of spindles, looms, and other 
machines used in each of the trades and industries inspected, 
from which it appears that the total number of factories in the 
United Kingdom is 7105—6189 in England Wales, 675 in Scot- 
land, and 241 in Ireland. The total number of persons employed 
is 374,199 males and 601,347 femaies. There were 254 factories 
entirely closed at the date of the collection of this return, the 
particulars of which are not included. 


THE important part played in hygienic matters by heating 
apparatus is shown by the obituary of the Times of Tuesday, 
which illustrates the effect of the severe weather on the aged, and 
gives several remarkable instances of longevity. In the case of 
eleven persons—five ladies and six gentlemen—their united ages 
amounted to 954 years, giving an average of 86 years and more 
than 8 months to each. The oldest was a gentleman, who had 
reached the great age of 98 years; the youngest of the same sex 
was 80. Of the ladies the oldest was 91, and the youngest 81. 
There were also fifteen septuagenarians, whose ages averaged 74 
years and more than 7 months. That the ages of twenty-six 
persons in one day’s obituary should average §0 years is a 
remarkable fact. 


THE deepening of the Seine between Rouen and Paris, which 
will materially encourage the importation of English coals into 
Paris, is exciting a good deal of dissatisfaction among the coal- 
owners of Pas-de-Calais and Nord. Among several schemes for 
improved water-way from the north to Paris, the one which 
appears to find most favour is that which commences at Haute 
Deule, near Noyelle-Godault, passes near Arleux, Péronne, Ham, 
Noyon, and Méry-sur-Oise, reaching Paris at the Villette basin. 
This route is not only the shortest between the coal-fields in Paris, 
but it will also give greatly increased facilities for obtaining 
cheaper coal at Amiens and Beauvais. The coalowners are 
desirous that the canal and locks should be of sufficient width ta 
on vesselsof 500tons. The estimated cost is 744 million 

rancs, 

Tue yield of iron ore in the kingdom of Prussia during the past 
ae was 2,955,872 tons, raised from 549 pits, and employing 
1,991 hands. The number of charcoal furnaces is 44, of whic 
33 were in blast during 1878, the consumption of home ore being 
74,013 tons, and of foreign ore 1370 tons. The production of pig 
from these charcoal furnaces was 14,192 tons. ‘The coal and coke 
furnaces numbered 184, of which 128 were in blast. ‘The yield 
from these was 1,534,830 tons of pig, of which 54,983 were 
foundry pig, 426,816 Bessemer pig, open-hearth pig, and spiegel- 
eisen, and 1,040,830 mill pig. Two furnaces have also been 
running on mixed fuel,‘making the total pig iron production for 
the year 1,568,061 tons, smelted in 163 furnaces, and employing 
12,992 hands. There were also 571 foundries, employing 19,415 
men. Wrought iron is made in 264 establishments, employing 
36,540 men, and the pou was 1,123,171 tons. n the 
steel trade, 25 out of the Bessemer converters were in operation 
during the year, ether with 42 open-hearth furnaces and 25 
crucible furnaces. The total production of Bessemer steel was 
452,399 tons, and of open-h steel 51,731 tons. The crucible 
steel trade was stagnant during the year, only 74 opucibles being 

in operation out of 282 existing. 
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THE SMITHFIELD OLUB SHOW. 


Tue display of machines and implements this year in the 
Agricultural Hall, at Islington, is apparently smaller than it 
has been for some years past. The result is that the 
exhibitors stands are less crowded, there is more room, and 
what is shown is seen to advantage. There is very little 
exhibited that is new; but the reputation of the various 
exhibitors is on the whole very well maintained. Indeed, it 
may be said without any wide departure from truth, that 
there is not in the hall any machine or implement which is 
quite bad both in design and workmanship. 

Our notice of the portable engines shown may be very 
brief. We failed to find a single departure from stereotyped 
practice in this branch of engineering, save at one stand, that 
of Messrs. Paxman, Davey, and Co., Standard Ironworks, 
Colchester. This firm exhibits a 6-horse power engine, which is 
novel in design. The boiler, of the ordinary locomotive type, 
has a copper-fire-box, and thirty 2in. tubes. It is entirely of 
steel, and the working pressure is 1401b. on the square inch. 
The engine is distinct from the boiler. The crank shaft is 
carried on plummer blocks at one end of a frame, con- 
sisting of two longitudinal wrought iron plates united 
by cross plates. To the other end of these the cylinder 
is bolted. The entire engine is self-contained, and may 
be removed complete from the boiler by turning a few 

its. Steam is supplied through a casting which carries 
the regulator valve, throttle valve, and safety valve, a 
horizontal brass pipe a few inches long communicating with 
the valve chest by a stuffing box. The feed water is heated 
by the exhaust steam. The valve gear is similar to that of 
the horizontal engine which ought to have found its way into 
the Kilburn show-yard, but which got no further than the 
gates of that slough of despond. This gear was illustrated in 
our impression for July 4th, 1879. The main slide valve is 
mene in the usual way; on the back of it is a small cut-off 
valve with suitable ports, which valve is actuated by a link 
motion, and two very small excentrics, carried on a stud and 
driven at twice the speed of the crank shaft by two small 
spur wheels. The link is worked by the governor. A very 

uick cut-off is got in this way. We shall not now describe 
this engine more minutely, as we propose to illustrate it in an 
early impression. This is one of the first portable engines 
that has been worked at so great a pressure as 140 lb., 
although traction and ploughing engines have been 
run for some years at from 120 lb. to 150 lb. It was 
assumed after the Cardiff show when Messrs. Clayton 
and Shuttleworth’s engine ran for 5 hours 1 min. on 
the brake, that no further improvement in the portable 
engine could be effected, or was wauted, and very much for 
this reason the competition of portable engines under the 
auspices of the Royal Agricult Society has been o ev 
To show how gratuitous was the assumption, it is enough to 
state that an engine similar in all respects to that shown by 
Messrs. Paxman, Davey, and Co. at Islington, has made a run 
of 5 hours 28 min. mechanical time, loaded to about 13-horse 

wer, and using but 2°65 Ib. of coal per indicated horse 7 
our, an outedied duty for a non-condensing engine. The 
copper fire-box appears to be liked abroad, because it is well 
known that in many districts where repairs cannot be effected 
save of the simplest kind, as soon as a fire-box is burned out the 
engine is useless, and a copper box easily pays for itself by 
lasting at least twice as long as one of iron. The whole 
engine is about 25 per cent. lighter than the normal 6-horse 
power engine, and for export it is especially suited, as the 
engine can be sent distinct from the boiler in a case. 

Messrs. Clayton and Shuttleworth show, we need hardly 
say, engines of admirable workmanship and design, the 
most noteworthy being a 6-H.P. portable, in which there are 
one or two novel features ; the throttle valve, stop valve, and 
safety valve are all on one casting, so that one hole only has 
to be cut in the boiler. A really substantial improvement has 
been effected in what is usually a very troublesome and im- 
perfect detail, namely, the mud-hole plugs. These aregenerally 
screw plugs tapped into the outer fire-box. They wear out 
quickly, and the screw is very easily ruined by careless men, 
who get the threads across in replacing the plug. The con- 
sequence is that boilers are not washed one half as frequently 
as they ought to be, because the plugs give trouble if they are 
often taken out and replaced. The new plug gets over the 
difficulty altogether. It consists of a cone of cast iron, about 
2}in. in diameter ; this has a hole bored through the centre, 
through which passes a pin. The pin has a large oval head at 
one end, and at the other a screw-thread. The oval head can 
just be got into the round mud-hole in the boiler by inclinin 
it; bat when in, the head cannot be pulled straight rem 
the hole. To the screw-thread is fitted a cap nut; the hole is 
rimered out smooth, and makes a steam-tight joint with the 
plug when the latter is forced in tightly by screwing up the 
nut; no leakage can take place along the thread because of 
the cap. This is a very good and useful plug, the best we 
have seen, and worth the attention of locomotive superin- 
tendents. 

Messrs. Clayton and Shuttleworth have recently been 
carrying out some experiments in slide valves which 

much interest. They have been trying valves of cast 
steel. It might be assumed that these would cut up the 
port face, but nothing of the kind takes place. The theory 
involved is that if an absolutely hard surface slides over one 
which is comparatively soft, no abrasion can take place, 
because the molecules of the two metals cannot become 
entangled. No interlocking of minute asperities can occur 
if one of the surfaces has no asperities and is quite hard. 
The experimental valves in question are made of cast steel as 
hard as it can be got, and to make the valve still harder it is 
case-hardened subsequently. The result is that it can neither 
be filed nor scra; and the facing is done with a peculiar 
emery wheel. The facing up is done precisely as though the 
scraper was used, the emery wheel taking its place. $0 far 
the results have been perfectly satisfactory, not the least traze 
of wear being apparent in port face or valve, after long and 
continous working. Itis worth notice that in case-hardenin; 
Messrs. Clayton and Shuttleworth use only wood char 
mixed with a small quantity of ordinary soda crystals. The 
temperature is a bright cherry red, and the process lasts from 
eight to twenty-four hours, according to the size of the article 
be case-hardened. The result obtained is eminently satis- 
a and the substitution of wood for bone charcoal 
curtails the cost of the process by an amount sufficiently con- 
siderable to be well worth saving in large establishments. 

The Reading Ironworks Company show several engines of 
the stationary and vertical boiler type, and one very good 
portable engine. The crank shaft of this engine carries a new 





orm of split pulley. The firm have for a long time made the 





manufacture of Mackey’s spring pulley, already described and | 


illustrated in our pages, a si The new pulley is 
dissimilar; it is a wrought iron pulley made in halves; the | 
spokes are of wrought iron, twisted and rivetted together, 
except in the case of two of the arms at opposite sides of the | 
wheel, which are bolted to each other. It would not be easy 
to make the construction of this pulley clear without an 
engraving, which we shall publish. It is known as the 
‘Universal ” split pulley, and is very light, neat, and strong. 
The arms take the strain edgewise, which makes the pulley 
stiff in the a direction. 

A portable engine shown by Messrs. Garrett and Sons, of 
Leicester, is fitted with a feed pump, which we illustrate. 
The novelty about this pump is the introduction of a small 












































being of gréat length. In this way the whole engi 
been lightened. It is worth notice that it is. by ne mens. 
easy to sell a traction engine in England which bbe more 


than 7 tons, because of the weakness of parish ro bridges 
The slide valve is Webb's patent; we illustrate it in the 
accompanying engraving. It has before now been described 
in our pages, and it will suffice to say that it is a circular 
valve, which is assumed to turn round in the cylindrical 
bridle, and so wear equally all over. There is no doubt 
that these valves do wear very well and give satisfaction, 
Anotber —_ worth notice about this engine is the arrange. 
ment of the winding drum on the axle. This we illustrate, 
Hitherto all such drums have been fixtures, and when the 
rope had to be used the engine was disconnected from the 
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GARRETT’S FEED PUMPS. 


spring safety valve to prevent the ibility of the pump 
ene burst Should the a or valve fr fixed by ice, or the 
flow of water to the boiler be otherwise interrupted. The 
device is simple, neat, and inexpensive, and will no doubt 
prove useful. 

Messrs. Aveling and Porter, of Rochester, show three very 
fine engines, the most noteworthy being a traction engine of 





BACK OF VALVE = 
AVELING AND PORTER'S SLIDE VALVE. 


somewhat novel type. It is an 8-horse power engine— if it 
be nota farce to apply such an expression to an engine which 
will indicate 60 to 70-horse power without trouble. The road 
wheels are 7ft. high and about 15in. wide. The whole of the 
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AVELING AND PORTER'S DIAGRAMS. 


machinery is boxed in on the top and invisible from the 








ground. The fly-wheel is a disc; the boiler is made of 
smaller diameter, and longer than usual, the fire-box especially 





road wheels by drawing out the driving pins. It was then 
run backwards and the rope uacoiled by a couple of men, who 
walked away with it as the engine payed it out. In the 
engine shown the drum is loose on the axle—that is to say, it 
can revolve freely unless the clutch pin, shown in the sketch, 


SIDE ELEVATION 
A 





PLAN 
AVELING AND PORTER'S HAULING DRUM. 


is in its place. When the rope is to be uncoiled the pin is 

ulled out and turned half round, when it will remain out, 
but when the rope has been fixed to the load to be pulled the 
pin is turned half round again, and is forced by the flat spring 
into one of the holes in the boss and then becomes a fixture, 
and can be turned round by the engine. This is a small thing 
apparently, but it adds much to the utility of the drum. Two 
satety valves directly spring loaded, on the engine are very 
neat and worth notice. 

Messrs. P. and H. Gibbons, of Wantage, exhibit a well-pro- 
portioned portable engine, which we illustrate on page 434. It 
presents no very remarkable features, but affords a good 
—— of the most recent work of the firm. This engine is 
one of the makers’ usual standard type ; the details have been 
remodelled and improved, the wearing surfaces increased, 
that is, those parts which by experience have been found to 
wear much, have had their proportions enlarged to 
obviate, or at least to render unnecessary, yp ge repairs 
or renewals. The total heating surface of the boiler, we 
believe, has also been = increased. The engine is fi 
with steam jacketted cylinder, feed-water heater, steam jet 
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DETAILS OF HOWARD’S SHEAF-BINDING REAPER. 
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and all the later more useful improvements. Messrs. Gibbons, 
have been awarded no fewer than six — this year, including 
awards at Kilburn, Preston, and several shows on the 
Continent, 


AVELING AND PORTER'S HAULING DRUM, 


Horizontal engines are exhibited by several firms, as for 
example Messrs. Marshall, Sons, and Co., the Reading 
Ironworks Company, and Messrs. Ruston and Proctor. 
Only the engine exhibited by the latter firm presents any 
points of novelty, and we reserve our description until the 
— of it, which we shall publish, are ready.. 

r. J. Tracy, of Dorchester, exhibits some well made 
vertical y= with jacketted cylinders which are exceedingly 
cheap, a 4-horse power engine of good design exteriorly being 
offered for £30. The governor used is probably as simple 
as a thing can be to receive that name. It is roughly repre- 
sented in the following sketch. It may be described as 
a short bar A of iron jointed towards one end B, and con- 
nected to a pen ge C, with cam projections E E, and held 
at an angle with the rod F, to which it is jointed, with 
which it revolves, by a spiral spring. It is driven by a light 
pitch chain on the wheel G, from a similar wheel on the crank 
shaft. The stem H of the throttle valve, which is arranged 
80 that the steam pressure tends to lift it, presses against the 
cone C, and as the speed of the engine increases, and the bar 











A takes the position shown by dotted liner, the valve rises 
and cuts off steam. © cam projections are made on the 
cone at E E, so that the steam is admitted at each stroke when 
the engine is heavily pressed. The throttle valve also acts 
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TRACY'S ENGINE GOVERNOR, 


" sap Son beg have “— seen ny at work, =A can there- 
ore only speak of its simplicity and a nt sufficiency. 
It is noticeable that vases. A cuban spetelle of small 
engines, still continue to use screwed pipes, with tee pieces, 
elbows, eg ey = back nuts, and so on, for steam-pipe 
connections. ese joints are always a trouble to make, a 
greater trouble to take apart, are never satisfactory in some 
situations, and can seldom be taken apart without breakage 
more or less, — pipes and connections, with 
bolts and nuts, should always be used wherever practicable. 
Messrs. Marshall, Sons, and Co., exhibit several portable 
engines, but they present nothing new since Kilburn. As an 
example of the style of work turned out by the firm, we illus- 
trate at page 434 one of their Kilburn engines. Those at 
Islington are all smaller, The fore carriage is worth notice, 
being stamped out of thin steel. We illustrate it on the 
next page. The —_ is 14-horse power, and has two 
steam jacketted cylinders, 8jin. diameter, stroke 1l4in. 
The working barrel is cast separately, of extra hard metal, 
and forced in tight ; both cylinders a valve chest are cast in 
one piece, with a flange all round the base for securing them 
to the boiler in the strongest manner possible. The crank shaft 
is 3jin. diameter, arranged at the smoke box end of the boiler. 
The fly-wheel is 5ft. 7in. diameter, by 9}in. broad, for trans- 
mitting the power by a driving belt; the shaft ends are left 
sufficiently long to receive a driving pulley at either side if 




























required. A wrought iron bridge plate is secured to the stays 
for carrying the outer ends of the slide bars, the valve rod 
guides, and the governors; the latter are adapted for working 
the automatic gear, Hartnell’s patent, which we have already 
described. The feed pump is arranged for continuous work- 
ing, and is provided with a return cock and a heater globe for 
mixing a portion of the exhaust steam with the return water, 
thus making a very simple and efficient feed-water heater. 
The feed pump is secured at the foot of the horn plate. It 
will be seen that by this arrangement the bolt connections 
to the boiler are confined to the cylinders. The boiler 
is made flush throughout; all longitudinal seams are 
double rivetted. The working pressure is 80 lb. to the 
square inch. It is fitted with two safety valves. The 
ash-pan is provided with dampers at both erds, each having a 
latch for regulating the draught. The travelling wheels are 
of wrought iron, 4ft. and 5ft. diameter, by 7in. broad, very 
strongly made and hooped with a convex tire. The fore 
carriage is principally of wrought iron, with stay and check 
chains, and carries a slipper for the wheels. The boiler is 
fitted with a Lowmoor fire-box, and 40 tubes 2}in. diameter, 
and has a total heating surface of 247 square feet, and a grate 
area of 7°83 square feet. 

Messrs. Burrell, of Thetford, show a traction engine of an 
entirely new pattern. Of course, when we say this we do not 
intend it to be understood that the engine is dissimilar from 
all that have gone before. The novelty lies in the arrange- 
ment of details, and in little else. The engine is 7- horse 
power nominal; the winding drum is ingeniously used to 
enclose jack-in-hox gear for getting round corners. The 
cylinder casing is new in shape, and the whole engine 
simpler, neater, and more pleasant to look at than those which 
have previously left Thetford. The firm favour high- 
pressures and know how to use them to advantage. The fore 
carriage is ingenious and simple ; on the centre of the axle is 
cast a ball, which takes into a cup in the fore carriage 
thus :— 





BURRELL’S FORE CARRIAGE, 


The two projections above and below prevent the axle from 
revolving in the cup, which otherwise it might do. The 
counter shaft is enclosed in a cast iron tube bolted to and 
bracing together the cheek plates carrying the bearings, The 
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governor is of new design, neat, and compact. The engine is 
also fitted with a patented arrangement of pinions for chang- 
ing the speeds by means of one lever, and avoiding all loose 
clutches and keys; the keys on the crank shaft are planed 
out of the solid. 

Traction engines are shown in considerable numbers, and it 
is worth notice that only two tirms—Messrs. Clayton and 
Shuttleworth, and Mr. Savage of King’s Lynn—exhibit 
engines of this kind with cast iron brackets for the crank 
shaft and gearing. The engine shown by the Lincoln firm 
has nothing new about it, being of a type often described 
in our pages. Mr. Savage’s engine has one or two novel 
features. 

We need hardly explain that Mr. Savage uses his road- 
driving wheels as rope drums, because these engines are in 
extended use, and every reader of this journal must be 
tolerably familiar with them. The engine exhibited is called 
by its maker the ‘‘ Agriculturist,” because it is a general 
engine, fit for all kinds of work—hauling coal or lime on the 
road, ploughing, harrowing, cultivating, thrashing, and so on. 
Now, Mr. Savage finds that considerable advantage is gained 
by being able to alter the speed of the road wheels — 
wide limits without altering that of his crank shaft muc 
Normally he employs two speeds in the ordinary way for road 
travelling. Should, however, the engine get into a hole, he 
can, by turning a handle, throw into gear a second slow speed, 
by which the power of the engine over the road wheels is 
increased some three or four times. Again, for ploughing, 
harrowing, and cultivating, different speeds are required, and 
to secure the required end he supplies a couple of spare wheels, 
either of which can be substituted for one of those ree | 
on the engine. To enable this to be done, the stud whic 
carries the intermediate gear can be shifted by a screw in a 
slot in the bracket, and so the centres can be altered. We 
understand that this system is very popular with Mr, Savage's 
clients. The engine shown is beyond question very good, and 
well finished. 

Messrs. Howard, of Bedford, show one of their ‘‘ Farmer's” 

ines, but there is nothing new about it. 

essrs. Ransomes, Sims, and Head, of Ipswich, show many 
engines. Among others a traction engine, similar in all 
respects to that already illustrated in our pages. A pair of 
guide pulleys have been added to keep the hauling rope from 
touching either the wheel or the tank. The same firm show 
some very admirable vertical engines, and we congratulate 
them on being the first to make a step towards breaking down 
the absurd nominal horse-power system of rating engines. 
The vertical engines in question each carry a plate marked 
with a letter and the size of the cylinder, as, for instance, 
““E. 5} x 7,” and so on. We trust that other makers will 
follow this good example. It requires but a determined effort 
on the part of the agricultural engineers of Great Britain, and 
**nominal horse-power” would be disposed of for ever. 

Messrs. Wallis and Steevens, of Basingstoke, show a new 
traction engine, that is to say, it is the old type engine made 
by this firm considerably improved. All the handles are 
brought up to the driver’s reach; a very neat locking gear 
is introduced for the speed pinions; the cylinder is 
enclosed in a dome on the topof the boiler. Steel cogged rings, 
on cast iron centres, are used for the main road gear. We 
were pleased to see that the engine was fitted with two glass 
water gauges. A curious device in the shape of a throttle 
valve damper in the chimney is used to prevent smoke when 
oing through a town. If the engine is smoking much the 
a be is closed, and it is stated that the result is instan- 
taneous. Combustion is arrested, and the fuel ceases to give 
off smoke, and what is in the fire-box is kept there. Of course 
the damper can only be kept shut for a couple of minutes 
together ; but the expedient seems to enable the owners of 
the engines to comply with the Act of Parliament. 

The Atlas Engine Company show a well made 3-horse power 
fixed engine, of good design and workmanship, and with 
unusually large cylinder. 

Messrs. Fowler exhibit nothing strictly novel, except a new 
cultivator, of which we shall have more tosay. They show 
two ploughing engines calling for no special remark. The 
most striking exhibit at their stand is a traction engine with 
driving wheels nearly 8ft. in diameter. These large wheels 
have been found by experience to be admirably adapted for 
hauling loads, easing the motion of the engine, saving the 
road, and augmenting the adhesion. The workmanship is 
quite up to that of the best locomotives. The engine is fitted 
with a very simple spring seat. The tender is entered from 
behind, the seat, which is hinged at one end, being lifted 
up to admit the driver. When it is laid down again, the end 
opposite to that which is hinged rests on a stout coiled spring. 
In'this way much elasticity is gained, and the comfort of the 
engine driver greatly promo The slide valve is Church’s 

tent. Water tanksare fixed in front and behind the fire- 
eo The object of this arrangement is, by reducing the hind 
tank, to get the draught stud as near to the hind axle as 
possible, thus greatly assisting the steering of the engine when 
pulling a heavy load. At the same time, a considerable 
amount of water can be carried in this manner, which is of 
great importance for the practical working of traction engines 
over longer distances. 

Messrs. Tasker remain the only makers who support the 
overhanging part of the drum spindle, which carries the 
driving pulley by an exterior bracket. This bracket is shown 
in the annexed sketch. This is a valuable addition, especially 
where the drum pulley hangs a considerable distance from the 











TASKER’S DRUM SPINDLE STAY. 
bearing, and where a small pulley for driving elevators or 


other parts is put outside the drum pulley. From the sketch 
it will be seen that adjustment in the direction of the wear of 





the brasses must be made by packing, otherwise the spindle 
will be pulled in the direction of the pull of the belt when the 
brasses are tightened by the gib and cotter. It would be 
better to make the adjustment for wear move the brass up to 
its work, so as to need no packing by some such means as that 
shown at A. 

Amongst the modifications of interest in thrashing machines 
is the improvement effected by Messrs. Ruston, Proctor, and 
Co. in their earlier form of drum guard, Instead of the 


FEED BOARD 


| possesses some good points. 





raised, and with it the rake, so as to become a gatherer. In 
this arrangement the extent to which the performance of g 
rake may be changed depends upon the fixed number and 
position of the cam projections referred to. In the other 
arrangement any of the rakes may be made to act ag 
gatherers or rakes at will, the switch which controls their 
action being brought into action for change as required by the 
condition of the crop or for turning. Messrs. Howard also 
show one of their self-binding reapers, a machine which 
Wire is used for binding and 
two spools are employed. The completion of the machine 
has occupied many months, but the makers now consider it 
thoroughly trustworthy, and capable of doing all kinds of 
cutting and binding in the field. The cut grain is elevated 
from the cutter platform by an endless band, and delivered on 


| to the binding platform or table, where it is formed into 


| sheaves by the binding arm. 


The binding table is adjustable 


| in the direction of the length of the sheaves, so as to suit 
| straw of any length, but except for this purpose the table is 


| fixed. 


SE ES, | 











PART PLAN 
RUSTON, PROCTOR, AND CO.’S DRUM GUARD. 


feeding-board being hinged so that any weight brought to bear | 
upon it acted to greater disadvantage as it bore near the hinge, 
it is now supported on three springs in such a way that any 
weight acts with equal effect in relieving the spring, wherever | 
it may fall. A section of the feeder is shown above. In 





| to pass under it. 


The binding wire is threaded through the end of the 
binding arm, which in its descent separates the necessary 
quantity of grain for making a sheave, and in continuing its 
descent carries the wire round the sheaf, presses it and holds 
it while the wire is twisted and cut off. In our illustration 
Fig. 1 is an elevation of the binding mechanism; Fig. 2 is a 
plan or top view, partly in section, and with a portion of the 
sheaf table broken away to show the mechanism below the 
same ; Fig. 3 is an end elevation, partly in transverse section, 
on the line «x, and showing the binder arm in the same 
position as in Fig, 1; Fig. 4 is an elevation showing the 
vinder arm in its highest position. The other figures show 
detached portions and modifications of the invention, and 
are hereafter described. In this figure A is the foundation 
plate of the binding mechanism, and forms the sheaf table 
upon which the grain falls from the elevators, Fixed on this 


| table is the bracket or standard B, which carries the binding 
| arm or needle and the upper bobbin, while the mechanism for 
| driving the said — 


arm and the twisting and cutting 
devices are arranged under the said table. The bracket B so 
extends over the table as to allow a clear space for the grain 
This bracket carries in a shaft D, bearings 
C, C*, From C extends an arm C’, carrying the upper bobbin 
E. The shaft D receives motion from the shaft F below the 


MARSHALL'S FORE_CARRIAGE. 


this the feed-board is carried on the flat steel springs C, which 
will benc at C or be depressed to the board carrying it, 
according as the feed-board is pressed from the front or back 
edges, and will do both if pressed in the middle. In being 
thus depressed, the inclined face of the piece B presses 
against the spring D carrying the bolt A, and pushes the 
latter back from the lip-piece E on the back of the protector 
board. When the bolt A is thus pressed back from the lip E, 
the protector board is released, and flies under the pressure of 
a flat spring between it and the board F, over to the position 
indicated by the dotted lines. The arrangement is very 
simple, and effectually prevents an attendant from getting into 
the drum. The same manufacturers also show some im- 
provements in their self-feeding attachment for thrashing 
machines. 

Messrs. Wallis and Steevens show a drum guard arranged so 
that an extraneous pressure, not only on the feed-board, but 
on the boards over the ends of the drum, or against the hood 
at the back of the drum, releases the protector board. The | 
drum is thus most thoroughly protected. The thrashing | 
machine exhibited by these at is simply varnished, | 
— which a well-made oak frame and good joinery may | 

seen, 

Messrs, Clayton and Shuttleworth show a new arrangement 
of drum- with depressing boards on the platform at the 
ends of the drum, similar to those of the above makers, and 
arranged so that a step anywhere immediately round the drum 
box effectually closes it, the drum in this case, however, being | 
covered by the hood which falls and covers the upper part of | 
the mouth. 

—— the reaping machine improvements which are new 
at this show are two arrangements of automatic rake gear b 
Messrs. J. and F, Howard. One is for six rakes, all of whic 
Iay act as rakes or as gatherers, or may act alternately as 
either by simply raising or lowering a detent so that it comes 
into contact with one or other of a series of cam projections 
within the rim of a horizontal wheel. This detent actuates a 
switch which throws the rake roller on toa path by which it is 





table through the chain or pitch wheel F' on the shaft F, the 
chain which passes around F" and the chain wheel G. The 
shaft F is driven through gearing from the main driving 
wheel of the machine, as shown in Figs. 5 and 6, Fig. 5 being 
an elevation drawn to a reduced scale, and Fig. 6 a plan of 
rtions of the machine. It is necessary to impart to the 
inder arm, a differential motion, so that it may move quickly 
in placing the wire around the sheaf, pause during the opera- 
tion of the twisting and cutting mechanism, and should then 
rise quickly to draw up the wire for a fresh sheaf. This move- 
ment is imparted as follows :—The chain wheel G is not fixed 
or mounted upon the shaft D, but upon a short shaft or journal 
G", fitted to turn independently ype excentrically to the 
shaft in a bearing in the bracket B. This wheel communicates 
motion to the shaft through the crank H, the pin H' of 
the crank working in the slot G* in the wheel G. The 
other end of the shaft D carries a crank I. The binding 
arm J has its fulerum on the pin of this crank, and the 
end J' is connected by a radius rod K to a fixed point C*. 
This mechanism causes the point J* of the arm to move in the 
required path, and it will be understood that when this 
mechanism is combined with the slotted wheel G and crank 
H, as shown, the excentricity of the wheel to the shaft D will 
eause the speed of the latter to be varied, and consequently the 
binder arm will move through its path with a differential 
8 . A projecting cheek J* is formed on the inner edge of 
the binder arm, which assists in compressing or holding the 
sheaves while the band is being passed round them. This 
arrangement dispenses with separate jointed compresser, com- 
monly — This binding arm hasa ve J* in its 
back for the wire from the upper bobbin E to lie in, and 
the wire is retained therein by small pins. The spool E is 
eeoee with a take-up device, consisting of a leose circular 
x a enclosing a coil spring, which e with a stud on 
the end of the spool, the box being held by astrap b. Attached 
to the crank I is a delivery arm L, which assists in removing 
the bound sheaves from the table A. Below this table A are 
the twisting deviee and the mechanism for operating it, This 
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isting device consists of a flanged whirl or pinion M, su 
jor y its flange M* in a recess in the plate M* bined 
to the lower side of the table A, as shown in Figs. 8, 9, and 
10, which are sectional side elevations of the whirl and adja- 
cent parts drawn to an enlarged scale. Fig. 11 is a plan or 
top view of the whirl, By this arrangement the whirl is 
supported, with capability of free rotation, clear of any obstruc- 
tion below its pes sary or bearing in the plate. Gearing with 
this whirl is a wheel N, and on its spindleis a pinion O. This 
spindle turns freely in bearings in the table A and ina bracket 

' pendant from the lower side of the table. Figs. 12, 13, 
14, and 15 are plans of the segment and the pinion geared with 
it, by which the twisting and cutting are effected. This 
segmental rack, which consists of a toothed are or segment on 
the rim of the wheel P, has a continuous rotary motion im- 

ted to it from the shaft F through the mitre wheel F?, 
gearing with a similar wheel P* on the wheel P, and turning 
with it on the shaft or stud P*. The length of the segment 
is sufficient to give the required number of revolutions through 
the pinions O and N to the whirl M. On the upper surface of 
the wheel P is a raised rim P*, which, however, does not 
extend behind the toothed portion or segment of the said 
wheel. Upon the pinion O is a flange with two surfaces 1 and 
2, which te 
rotation of the pinion when the teeth of its segment are out of 
gear with the pinion O, The wheel P has on it two striking 
lugs 3 and 4, arranged to act on a shoulder 5 on the pinion O. 
In this arrangement the wire guide or carrier lever U 
under the whirl, and conducts the wire to it from the Coes 
bobbin, and a striking piece 6 on the wheel P at the proper 
moment pushes the lever to one side of the whirl, This lever 
is brought back by an opposing spring. In order to give the 
cutter impetus at the moment when the wire is cut, a small 
fly-wheel Z is placed on the cutter shaft. In combination 
with the lower spool S is an automatic intermittent brake, 
which acts to produce friction to prevent the rotation of the 
spool except at the moment when the binder arm rises, 
thereby ensuring the praee quantity of wire being taken 
from the lower spool, For this purpose a curved arm 
S', Figs. 1 and 7, formed to bear upon a_ flange 
on the end of the spool, is kept in contact therewith by 
the spring 8*, attached to the bracket S*, and to the 
brake lever S*. This spring prevents the accidental or 
too free uncoiling of the wire from the 5 je except when the 
binder arm rises, and then the arm F" strikes the brake 
lever S* and raises the brake S' from the spool, thus allow- 
ing the wire to run off freely. , In commencing to work, the 
wire from the upper bobbin is threaded through the ve at 
the back of the binding arm and braces over the roller at its 
extremity, and by hand is twisted with the end of the wire 
from the lower bobbin, this wire having been previousl 

up through the hole in the guide lever U, and rrestana f 
the slot in the table A. If the wheel P is now supposed to 
be in the position shown in Fig. 12, and the wire is engaged 
with the whirl at the side nearest the binding arm, the 
further movement of the wheel P causes the shoulder 4 to act 
against the shoulder 5 on the pinion O and effect a partial 
revolution of the latter, bringing its concave face 1] against the 
rim of the wheel P and turning the face 2 from the same, the 
pinion O being then in the position shown in Fig. 13. These 
movements have the effect of turning the whirl through half a 
revolution, whereby the wire is brought to the side of the 
said whirl furthest from the side on which the binding arm 
approaches the whirl. The binding arm now descends, 
encloses the sheaf, and passes the wire round it to the whirl, 
and into the same as the place just previously occupied by the 
first end of the wire, which will then be in the position shown 
in Fig. 9. During the descent of the binding arm the wheel 
or segment P has travelled to the position » Resin in Fig. 14 
to engage with the pinion O, and during the pause or slow 
movement of the binder arm the segment moves in gear with 
this pinion, and causes the whirl to rotate and twist the wire 
above and below the whirl, as shown in Fig. 10. At the 
moment when the twist is completed the cutter X passes 
under the whirl and severs the two wires, leaving the wires 
from the top and bottom bobbin united at the lower twist, 
ready to be drawn up for binding the next sheaf. The lower 
twist is just above the upper side of the guide lever U, the 
hole in which is too small to allow the twisted wire to 
through. As the binder arm rises, the stud 6 in the wheel P 
strikes the lever U, and throws it into the position shown ‘in 
dotted lines in Fig. 10, This movement of the lever draws 
sufficient wire from the lower bobbin S to bring the twist 
above the whirl when the lever U has returned to its normal 
sition, the free movement of the bobbin at this moment 
ing permitted by the brake above described. 

Messrs. Hornsby show a new drill for distributing small 
quantities of chemical manures. An improved form of 
Chamber’s barrel is employed in the hopper, the barrel being 
kept clean by the slow reciprocation of a series of fingers or 
knives. As the manure drops from the hopper it falls into 
an open work barrel extending the length of the drill and 
acting as a fan, beating the manure and thoroughly distri- 
buting it. This drill attracts much attention, and a very 
effective and useful implement. On some of their turnip 
cutters and pulpers Messrs. Hornsby are fitting wrought iron 
hoppers of a very light and strong construction. The upper 
member consists of a small angle iron, into which the ends of 
round rods about jin. forming the hopper are fastened by 
rivets. This forms a good job, and for cutters used out doors 
the ordinary cast hopper is well replaced by this of wrought 
iron. 

Messrs. Bamford and Son show a new arrangement of self- 
acting horse rake with locking gear, the arrangement of which 
is very rye and satisfactory. Steel teeth of H section are 
used, and the pitch of the teeth is adjustable by means of a 
spring bolt passing through the ends of the shafts and through 
slotted quadrants to which these are attached. The same 
arrangement effects the ne adjustment to suit the 
height of the horse. A hand knob is attached to the shaft 
bolt, and a concealed spring keeps it in its place, but allows 
the bolt to be withdrawn and replaced instantaneously for 
adjustment, no spanner or screw bolts being necessary. 

he Hancock Inspirator Company show acollection of their 
excellently simple and efficient inspirators, which are now 
largely used on our railways. The company also shows the 

Ilan air-pressure gauges, illustrated in THe ENGINEER of 
14th September, 1877, and a new arrangement of electric low 
water alarm. In the gauges a measured volume of air, 
which is changed each time the gauge is read, is used as a 
Spring instead of any steel spring, and it has the merit of 
simplicity with a very near approach to accuracy which may 
always be depended upon. 

Messrs, Perkins, Paternoster, and Burlingham, of Hitchin, 
show a very cheap and —— corn and seed screen. It con- 
sists of an octagonal metallic screening covering of perforated 
zinc carried on a steel wire expanding frame, Through the form 





against the rim of the wheel P, and prevent the | discs 
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of the barrel the grain is thoroughly shaken up, and although 
the seeds, such as burrs or hariff, cnarlock, &c., may be the 
same weight as the good corn, = owing to the form of the per- 
forations, generally round, or oblong placed transversely to the 
length of the barrel, the seeds pass through, and the grain, 
from its tendency to fall flat on the holes, will not pass, and 
consequently are separated. In other screens with wire or 
—— constructed barrels or sieves, the corn of the same 
size asthe seeds passes through with them, and coomanerty 


imperfect separation is effec of different 
— be had with the same screen stand, and the change for 
different seeds is easily effected. 


Almost all makers of sheaf-binding reaping machines now 
acknowledge the necessity for binding with string. One of the 
most ingenious pieces of mechanism in the show is that for bind- 
ing with string, now brought out by Mr. Walter A. Wood. In 


arrangement the apparatus is novel, a very important feature 
being that the india mechanism is above the binding table 
atthe necessary height to miss a sheave. Every part of the 


hei 
binder is thus visible and easy of access for oiling. The cut 
in, as it comes from the elevating apron, f upon the 

k part of the binding table, whence it is passed to the 
binding mechanism by short tines in the periphery of revolving 
i These tines assist in straightening the straw as they 
— it up into a sheave, and stop as soon as sufficient has 

en pressed up for binding, the pressure throwing them out 
of gear, and at the same time throwing the binding arm into 
gear. The binding mechanism being non the table, one end 
of the string is there held in a serrated retainer, the com- 
oe grain lying on the string, the binding arm comes up, 

ringing the string round the sheaf into the knotter where 
the knot is tied and the string cut, one end being securely 
held by the retainer. As the binding arm recedes, 
the lever against which the corn is pressed is lifted u 
and permits a discharging arm, which has advanced, 
to expel the sheaf with a moderate degree of force. 
As soon as these arms recede, the compressing lever drops into 
place, and the packers commence forming the next sheaf. So 
rapidly is this work effected that as many as twenty-seven 
sheaves per minute have, it is stated, been bound and deli- 
vered in actual field work. The action of the binder is, it will 
be understood, entirely automatic. As soon as the uired 
bulk is compressed in the manner described, the sheaf is bound 
and delivered. Moreover, as the packers are thrown out of 
gear and the binder into gear only when sufficient corn has been 
received to make a sheaf, each sheaf is delivered of a uniform 
size, whether the grain stands thick or thin. The parts of the 
binder are strong, and comparatively simple, and the arrange- 
ment is such that wind has little or no effect on its per- 
formance, 

Mr. W. C. Woolnough, of Kingston-on-Thames, shows a 
string binding attachment for the machines of different makers. 
The knot is securely tied, but the mechanism is somewhat 
delicate, and nearly as much string is used in making the 
loop and knot as is required to go round a fair sized sheaf. 

Messrs. Harrison, McGregor, and Co. show a newly-designed 
back-delivery reaping machine of excellent simplicity. It has 
a horizontal reel with four gatherers, and the platform, which 
is narrow, like those of one-horse reapers, rises and falls so as 
to deliver at definite intervals the necessary quantity for a 
sheaf. This machine has not of course the refinements of 
the five and six-rake sheaf delivery reapers with controllable 
rakes, but its exceeding simplicity and lightness, taken with 
the fact that it leaves the corn almost as easy to pick up for 
binding as the more complicated machines, will no doubt make 
it a favourite among the farmers, 

Messrs. Samuelson and Co., Banbury, show a _ newl, 
designed manual delivery reaper, which is arranged so that it 
may be easily manipulated by the workman in tangled and 
laid crops. The machine is light and strong and cannot but 
be light in draught. The reaping and mowing machines 
made by this firm are fitted with their patent welded steel 
and iron fingers which are exceedingly tough and unbreakable 
in work, and are of an improved form, enabling the machines 
to cut very close and to pick up laid corn more readily than 
when fitted with the older forms of fingers. 

Messrs. Ransomes, Sims, and Head ap 
of mowing machines. Many 
were amongst those who made the early experiments in 
reaping and mowing by machinery, and it was for the 
machines such as those shown by this firm in the Exhibition 
of 1862, that the jointed knife bar and platform was invented 
by Mr. W. Worby, and patented by him in that year. This 
invention is now universally used. The mowing machine 
which Messrs. Ransomes are now making is of the ‘* Buck- 
eye,” or what may be correctly called the Anglo-American 
type, a machine embodying the better qualities of English 
and American practice. Steel is used in the fingers, knife 
bar, and other parts where necessary, and much care has been 
bestowed on the design of the machine so as to produce one 
of a trustworthy character. 

Mr. Kearsley, of Ripon, shows some of his now well-known 
and well-tried mowing machines with some slight detail 
improvements. A wrought steel inner shoe is used instead 
of cast iron, so as to avoid breakage and to let the bar close 
to the ground without grinding off the bottom of the shoe. 
The fingers are steel lined, the bar of steel, and a spring slide 
keeps the connecting-rod on the knife, so that it is easily 
and instantly removable without spanners or other tools. The 
machine is well made and light in draught. 

Messrs. Burgess and Key show a new mowing machine of 
the ‘“‘Buckeye” type, of good design, and made to comply with 
the preference sometimes expressed for a machine with the 
knife somewhat in advance instead of vertically under the 
axle, as in the short connecting rod machines of this firm. 
The new sheaf regulating reaper is also shown with an attached 
string binder. 

Messrs. Hunt and Tawell, of Earles Colne, Essex, show a 
—— collection of food-preparing machinery and horse gears, 
including open and covered wheel gears, 3iddel’s bean and 
oat mills, and some chaff cutters, at exceedingly low prices, 
though well made. 

Messrs. J. and H. Keyworth show a new thing in hay- 
makers. This is the «Rew York,” and is of American 
invention. Instead of two barrels capable of rotation in 
either direction, and at two different speeds, for tossing or 
simply turning over, it has only one ‘‘flyer” with two 
rows of tines of round steel wire. This flyer is driven by 
a large internally - geared wheel attached to the inside of 
each travelling wheel, and gearing into pinions on 
either end of the flyer shaft. This machine may be light in 
draught, but it can only claim that by reason of the insufficiency 
with which it can but perform its work. There does not 
seem to be one point in this machine to recommend it, and 
there are many which thoroughly condemnit. It has but one 
speed. It has but one direction of motion. The large cog 
rings referred to are liable to breakage, and difficult and costly 


ras makers 
ears since Messrs. Ransomes 





to replace, and being of “~~ diameter and attached to the 
road wheels, the wear of the latter will soon allow the cog 
rings sufficient play to make them badly. The tines are 
so ight that they would bend out of the way rather than turn 
over a good English crop of hay. Yet this machine, half as 
complete as an ordinary English machine, is sent scross the 
Atlantic to sell here, and at as high a price as the best English 
machines, 

Messrs. Jeffrey and Blackstone show a good horse rake, 
with steel teeth of V section and an ear, 

_Messrs. E. Page and Co., Bedford, exhibit a new continuous 
pipe and tile-making machine for steam or horse-power, which 
embodies the results of experiments extending over some 
years. The machine consists of a horizontal pug mill fitted 
with twin screws, which thoroughly amalgamate and temper 
the clay, and a pair of rollers, which express the pipes with a 
fine surface and finish. The twin screw mrp oy 8 of pug 
has the advantage that it causes the core of clay forced out 
of the pug mill to be solid at the centre, instead of less dense, 
as is the case with clay from single-screw horizontal pug mills. 
The pug mill and the rollers for forcing the clay through the 
dies are made as two separate machines, which can be used 
either separately or conjointly, according to the nature of 
the clay employed and the treatment required. In some 
cases it is found that the clay is in the necessary condition 
for making bricks direct from the pug mill, and one maker 
attaches the dies to this mill and makes 1200 bricksan hour with 
about 4-horse power. The screws force the clay through a 
screen previous to its exit, so as to intercept stones. h 
part of the machine is mounted on four wheels, for con- 
venience of removal. By dividing the machine into two 

the transport over bad roads is much facilitated. 

A double milk can and carriage is exhibited by Messrs. Vipan 
and Headly, of Leicester, by whomit has been designed speciall 
for dairy farmers and others engaged in the sale of milk. It 
consists of two milk cans suspended by pivots on a wrought 
iron frame fitted with india-rubber buffer springs. It has a 
seat for driver placed behind, as in a handsome cab, so that 
the milk is under his eye ; ascent and descent are very easy. 
In front, between the cans and the horse, there is provision 
made for Tae cream tins, milk cans, eggs, butter, &c. 
When required for carrying milk to the station it can be used 
with any ordinary railway milk cans ; if for the dairyman it 
is fitted with two cans with locking tops, so fitted that the 
contents cannot be tampered with. There are arrangements 
for hanging empty cans and measures, &c. A silver medal 
was awarded to this carriage at the Manchester, Liverpool, 
and Lancashire Agricultural Show lately held at Manchester. 

Messrs. Wilder and Son, of Reading, show amongst other 
things a chaff-cutter suitable for a stable with one or two 
horses, which is sold at 37s. 6d. 

Messrs. Thomas Bradford and Co., Manchester, show a 
novelty in their ‘‘Cotswing” churn. It consists simply of a 
box, about 12in. square and 2ft. long, with semicircular heads, 
and swinging on four rods between two cross legs. By a 
this swinging at a certain speed, the liquid rushes from en 
to end, and at each follows the semicircular form, and turns 
over like the hollow serf wave on the sea beach. It is one of 
the simplest churns yet made, and the motion given to the 
milk is about the best possible. 

Messrs. Boyle and Scns show some of their self-acting ‘‘air 
pump” ventilators, ventilators for chimneys and ventilating 
shafts, so made that in whatever direction wind may blow on 
them, an upward current is caused. They are thus efficient 
under the conditions which usually defy all chimney cowls 
and ventilators. 

The Act which makes it compulsory to protect drum 
mouths having come into force last August, almost every 
maker has now a drum-guard. A very simple guard is shown 
by Messrs. W. Fester and Co., Lincoln. A curved wooden 
hood or fence is pivotted on joints just behind the feeding 
mouth. When the thrashing machine is at work, this hood is 
retained in an upright position by means of a catch carried at 
the short end of a lever, and held in its place by a spiral 
spring. The long end of this lever is connected to a rod, 
which, passing at the end of the feeding mouth, is jointed to 
one arm of a bell crank. The outer edge of the feed-board 
is supported by the other arm of the bell crank, whilst the 
inner edge is hinged on the concave. When sufficient weight 
is thrown on the feed-board, such as would be caused by a 
person stepping, falling, or otherwise pressing thereon, the 
feed-board, and with it the bell crank, is slightly depressed. 
This actuates the lever, and, withdrawing the catch, the hood 
at once falls, and closing the feeding mouth, prevents any- 
thing passing intothe drum. Any weight falling or pressing 
against the hood itself also disengages the catch, and the hood 
closes the month as before. The feed-board being hinged on 
the concave, moves with it, and both are adjusted simul- 
taneously without affecting the action of the fence. When 
thr: ~hing beans and peas the concave may be thrown quite 
back ; the feed-board is then nearly upright and guards the 
front of the feeding mouth in the same manner as the hood. 








Tue ExpLosion at A BraprorD Gasworks. — A verdict of 
manslaughter has been returned by a Bradford jury against 
Samuel Ryder, the night foreman of the above works, on the 
round of culpable neglect at the time a stoker was killed by the 
explosion. 

AVAL ENGINEER APPoInTMENT.—The following appointment 
has been made at the Admiralty :—Mr. Thomas H. Goodyear, 
engineer, to the Agincourt ; . J. Littlejohns and R. H. 
Barrett, engineers, additional, to the Pembroke; and J. T. 
Corner, engineer, additional, to the President. 

A Deep ARTESIAN WELL.—The deep artesian well near Buda 
Pesth, mentioned in these columns some months since, is now com- 

leted ; the works were commenced as far back as 1868, and 

uring their progress many interesting facts relating to 

eology and underground = have been brought to 
fight. The total depth is 3 , and the temperature of the 
water it yields is nearly 165deg. F. The temperature of the mud 
brought up by the borer was taken every day, and was found to 
increase rapidly, in spite of the loss of heat during its ascent, down 
to a depth of 2300ft. to 2700ft. Beyond this point the increase 
was not so marked. At a depth of 3000ft. the temperature was 
177 deg. F., giving an average increase of 1deg. for every 23ft. 
bored. Water first commenced to well up at a depth of 3070ft.; 
here its temperature was 110 deg. F., and from this point onward 
it rapidly increased both in ape: | and temperature. Thus, 
at t., its temperature already risen to 150 deg. F., and 
the yield in twenty-four hours from to 44,000 gallons. Finally, 
when the boring had reached 3200ft., at which point it was 
stopped, the temperature of the water, asit burst from the orifice 
of the tube, was 165deg. F., and the volumetric yield 272,000 
gallons in the twenty-four hours; the yield was afterwards 
reduced to 167,200 gallons in consequence of the bore being lined 
with wooden tubes which reduced its diameter. The water 
obtained disengages carbonic acid in abundance, and _ also con- 
tains nitrogen and a little sulphuretted hydrogen, and 80 grains 
per gallon of fixed matters, chiefly sulphates and carbonates of 
potash, soda, lime, and magnesia, 
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14-H.P. DOUBLE-CYLINDER ENGINE, BY MESSRS, MARSHALL, SONS, AND CO., GAINSBOROUGH. 
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FOREIGN AGENTS FOR THE SALE OF THE 

ENGINEER. 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwierMeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Compayy, 
$31, Beekman-street. 

















TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa: to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, ’ } 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep 4 

*,* All letters intended for insertion in THe ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

A Farmer (Retford).— Use a centrifugal pump. 

J. W. 8. (Neath).—There is a work by F. Kohn which will answer your 
purpose. You can, we believe, obtain it through Messrs. Spon, Charing 


/r088. 

ue T. (Water Meters).—At leasl a dozen meters are before the public, con- 
cerning which similar statements are made. Whether they are all true you 
can judge for yourself. 

J. M. B.—Lead wire 18, we believe, best made by squirting the metal through 
a hole in the end of a cylinder in which a plunger works, the necessary 
power being got by a hydrauli press. 

W. T.—The idea is ingenious and worth patenting, provided you are in a 
position to manufacture either for yourself or by the aid of a good firm. 
The design marked B is the better of the two, 

ViaTor.— We are assured that there is no truth in the statement that the 
South-Western Railway Company pro, to work its passenger drivers 
from London to Breter and London to Weymouth and back in the same day. 

J M. (Salford)—We have not the least idea, nor has any one else, how many 
gas engines there are made in the United Kingdom. For the names of 
makers you can consult our advertising columns and those of many other 
journals. 





TILE MAKING MACHINES. 
(To the Bditor of The Bngineer.) 

Sir,—I should feel much obliged if any correspondent would be bo 
enough to tell me what hi are id best for mare, | rain 
pipes and ornamental ridge tiles, and the maker's name. 2 I 

Andover, December 9th. 








RE “OTTO” BICYCLE. 
(To the Bditor of The Engineer.) 

Sir,—I notice in Tue Encineer of the 2lst November that it states 
patent No, 1274, Bicycles, E. C. F. Otto, dated 3lst March, 1879— Not 
proceeded with—relating to improvements on patent No. 2748 of the year 
1877, likewise not proceeded with. Application was recently made by a 
firm of bicycle manufacturers at my request for permission to convert a 
tricycle to the Otto principle upon payment of a royalty to the 
Pp t The was not only refused, but they added, “ any 
person infringing our patent will do so at their peril.” 

May I therefore the favour of any of your correspondents to have 
the courtesy to say whether any one is now at liberty to make the Otto 
bicycle without infringing any patent ? Aw OLp READER. 

Colchester, December 2nd. 








SUBSCRIPTIONS. 


Tur Enoiveer can be had, by order, from 
at the various railway stations ; or it 


’ 
Half-yearly (including double number) .. 
Yearly (including two double numbers). . 
If credit occur, an extra charge of two shillings and sixpence per annum will 
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Tae METEOROLOGICAL Soctery.—Wednesday, Dec. 17th, at 7 p.m.: 
16th, 1878,” by Lieut. Herbert H. 
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BOILER INSURANCE COMPANIES. 


A BOILER explosion recently occurred at Halifax b 
which six persons were killed and four others injured. 
The lower half of the boiler front was blown out, because 
certain stays which secured it to an internal U tube gave 
way in course of time, one after tae other. This boiler 
was insured, and it came out at the inquest that the 
officers of the Insurance Company had repeatedly asked 

? 


for permission to examine the boiler thoroughly, which 


Organic | does not inspect or profess to inspect. 





permission was not accorded. Mr. Lavington Fletcher 
in his last report to the Manchester Steam Users’ 
Association—to which body he is chief engineer—com- 
ments very strongly on the relations existing between 
boiler insurance companies and their customers ; and it is, 
we think, proper that the charges he es should be 
brought prominently before the public. If they are true, 
then the existing system of insurance requires prompt 
modification ; if they are not true, then the insurance 
companies ought to refute them without delay. Before 
proceeding further it will be well to explain that the 
companies to whose action Mr. Fletcher takes exception 
guarantee, for a fixed annual premium, to pay to the 
owner of an exploded boiler a definite sum, which is 
fixed to begin with as the value of the boiler. Thus a 
manufacturer insures a boiler for, let us say, £250 ; then. 
should the boiler be destroyed by explosion, he is pai 

£250. In some cases compensation is also paid although 
the boiler is not destroyed ; or it is repaired at the cost 
of the Insurance Company. In one word, the whole 
system is precisely analogous to that of fire insurance. 
Mr. Fletcher contends in the report to which we refer, 
that under the prevailing conditions it is more to the 
interest of the insurance companies to let boilers explode 
and pay for them than it is to examine them properly ; 
and he goes on to imply that this truth is f under- 
stood, and, presumably, that it is acted upon. ere we 
have a very grave accusation. Let us see what Mr. 
Fletcher’s line of argument is. 

“A joint stock company,” says Mr. Fletcher, “is 
formed for the p se of profit and not for philan- 
thropy, and it actually costs more to make competent 
inspections than it does to let boilers burst and pay com- 

nsation.” He bases this proposition on the following 
acts :—There are about 100,000 boilers in the United 
Kingdom, and the records of the Manchester Steam 
Users’ Association show that fifty explosions occur on the 
aeeeee in each year. Thus one boiler in 2000 bursts 
annually, or the risk is one in 2000 perannum. If acom- 
pany insures a boiler for £100 its annual risk will be the 
2000th part of £100 or just 1s., so that the net risk is 1s. 
per £100. But the average cost of “thorough examina- 
tion” is £1. This does not include the cost of external 
examinations. Following out this line of argument, Mr. 
Fletcher goes on to reason that, if an insurance pea | 
puts by each year 1s. for each £100insured it will establi 
a sufficient reserve fund to cover all contingencies, and 
need not inspect its boilers at all. “This inspection 
is dear but insurance is cheap, so that the temptation to 
the company is to stintinspection and lavish insurance.” 
This is no doubt apparently a very strong case inst 
insurance companies, but we are not quite satisfied that it 
is altogether sound. If the number of explosions is as 
small as Mr. Fletcher states that it is, the result is surely 
due in a great measure to the efforts of the various com- 
panies who inspect steam boilers. For example, the 
officers of the Manchester Steam Users’ Company 


ry | examined no fewer than 1586 boilers between the 27th of 


September and the 2ist of November inclusive. Nor 
are all other companies idle. It is perhaps not too much 
to say that assurance and inspection together prevent fifty 
explosions per annum. If the insurance companies 
ceased altogether to inspect, the sum to be put by for the 
reserve fund must be very largely increased, probably 
doubled. Even then, however, it would no doubt bear a 
very small proportion to the cost of inspection. On the 
other hand it must be borne in mind that the companies 
will not insure defective boilers to begin with ; and the 
risk of explosion among insured boilers must be on the 
whole much less than the average risk extended over all 
the boilers in the United Kingdom. If we went no 
further than this, it is, we fear, clear that a very good 
business indeed might be done for a time by insurance 
companies who never pretended to inspect. On the 
other hand, however, there is reason to think that very 
many men, knowing that they would get paid when a 
boiler exploded, might become very careless. They 
would put off from day to day the work of repair. We 
do not assert that they would act recklessly because they 
knew they would be indemnified against pecuniary loss; 
but we do mean to say that an existing stimulus to caution 
would be withdrawn, and more risks would be run than 
are willingly’ encountered by men not insured. The 
result might be fatal to the prosperity of a company. 
The circumstances of their disaster would be similas to 
those of a life insurance company among whose assured 
an epidemic broke out. We may rest assured that such 
a contingency is not overlooked by boiler insurance 
companies. 

There is, however, an important element to be con- 
sidered which Mr. Fletcher has entirely omitted to 
consider, namely, that the premiums paid are intended 
to cover the cost of inspection. We are not aware of the 
existence of any company which only insures and 
To assume 
that such bodies as, for example, the National 
Boiler Insurance Company, do not do what tbey 
are specifically paid to do, is to assume that they are 

ilty of continuous dishonesty. We cannot find 
in the proceedings of such companies a trace of evidence 
that they systematically nage the discharge of their 
duties. On the contrary, they appear to be quite as 
vigilant and painstaking as the officers of Mr. Fletcher’s 
Association. Indeed, it may be taken for granted that it 
is their interest to discharge their duties properly. 
Although it is, unfortunately, too true that many 
persons who pay for inspection hate inspection, and 
regard the ae as a nuisance, yet, on the other 
hand, scores of steam users place implicit confidence 
in the insuring companies, and are prompt to report any 
little defect, and to insist on the attendance of the 
fee eg at the proper times. Even though but one- 

the insured boiler users were thus particular, it 
would suffice to place a company which neglected its work 
in a very invidious position compared with those who 
did that for which they were paid. And so, on the whole, 
we venture to think that although Mr. Fletcher has 





undoubtedly made outa very good theoretical _—a sus- 
ceptible of but a minute practical application. Indeed, Mr. 
Fletcher's whole argument seems to be based on the cir- 
cumstance that although the Halifax boiler was insured, 
it had not been internally examined for some years. No 
doubt it was the duty of the insuring company, if its 
officers were not permitted to do what was right, to cancel 
the insurance, and decline to accept any further responsi- 
bility. Why this was not done remains to be seen ; but 
it is too much to base a sweeping accusation against the 
——- of insurance because one yt en out of many 

id not examine one insured boiler for four years. 

_ Mr. Fletcher concludes his report with a recommenda- 
tion that Government should enact that every steam 
boiler should be periodically inspected by voluntary 
inspecting associations duly constituted, authorised, and 
registered, “It being a fundamental principle that they 
should be founded not for profit but for the public good.” 
In principle this recommendation is admirable. It 
emanated from ourselves many years ago. The difficulty 
lies in carrying it into practice. Mr. fletcher, however, 
has collected some interesting information concerning 
the working of the system in Germany, where there are 
no fewer than twenty-six voluntary Boiler Supervision 
Associations caring for about 14,000 boilers, All technical 
questions are left to these associations to decide, the 
Government not interfering so long, we assume, as certain 
rules, which have already been published in our columns, 
are complied with. ut it insists on every boiler 
being inspected either by Government officials or 
by one of the voluntary associations. Unfortu- 
nately, Mr. Fletcher says nothing concerning the 
— results obtained under this system .We have 

eard it stated that they are, on the whole, not satis- 
factory ; the voluntary associations in some cases being 
lax in their proceedings, and in others arbitrary and 
vexatious to such an extent that steam users prefer to 
be in the hands of the Government.: It is also asserted 
that the associations are on bad terms with each other, 
and that much rivalry exists; one association readily 
passing boilers as sound and good which others assert to 

decayed and unfit for work. Whether this be so or 

not we are unable to say. Mr. Fletcher would do a 
good deed if he would supply information through our 
columns of a detailed nature as to the working of the 
system which he holds up as worthy of imitation. 

nm one point in particular light is much needed, 
namely, the number of explosions which take place 
abroad. If the system of inspection and the rules for 
the construction of boilers are as perfect as foreign 
Governments intend them to be, there ought to be no 
explosions on the Continent. Perhaps it is for this reason 
that so little is heard of the bursting of boilers in France, 
or Germany, or Austria. 


SCIENCE AND APPLIED SCIENCE. 

Ir will probably surprise both engineers and gram- 
marians to be told that applied science is not science. 
Nevertheless that is the doctrine which, at the present 
day, appears to be commonly held and even openly 
asserted. Of the latter fact two instances have lately 
come under our own notice. The first is one with which 
most of our readers will be already acquainted. The 
Institution of Civil Engineers has been lately sued in 
the courts of Westminster, to obtain payment of local 
rates on the ordinary scale corresponding to the house 
which it occupies. It of course declined the pay- 
ment on the ground that, as a scientific society, it 
were exempted by Act uf Parliament from such rating ; 
but it was contended on the other side that the Institu- 
tion was not a scientific body under the meaning of that 
Act ; and the real basis of this contention—stripped of 
certain side issues, easily to be explained—was briefly 
that the object which the Institution sought to promote 
was not science at all, but simply the art of the engineer. 
The second instance grew out of the proposal made last 
spring by Dr. Siemens, that the societies having applied 
science for their object, should be gathered together into 
one central building. In discussing that —— it was 
generally admitted that the means at the disposal of 
those societies, including the munificent sum offered by 
Dr. Siemens himself, fell short of the full amount 
required to purchase a site, and erect a building such as 
would be really worthy of the occasion. It was not 
unnaturally suggested that Government, in some form or 
other, might be asked to make up the deficiency ; and 
that the great range of buildings at Burlington House 
presented by the nation free of cost to the Royal and 
other scientific societies, formed an admirable precedent 
for the granting of the request. But it was immediately 
answered that this precedent did not apply ; that there 
was an essential difference between the two groups of 
societies ; and that what the Government had done for 
the one group, whose members were votaries of pure 
science, they would by no means be inclined to do for the 
other group, whose members cultivated an art, and 
even in many cases made their livelihood by its culti- 
vation. The importance of the issue even in the first 
case is not inconsiderable. The annual amount demanded 
of the Institution of Civil Engineers was not small ; 
and of course the decision will affect all kindred 
societies which have now, or may have hereafter, houses 
of their own. But the importance of the second case is 
very much greater. It involves—as we shali show pre- 
sently—the whole decision of the question, whether there 
shall be a central house of seplied science in London or 
not ; and further, it involves the general estimation in 
which applied science is to be held, and the attitude to 
be taken towards it by Government and by the public. 
We therefore propose to devote a few moments to the 
consideration of the subject. 

What is the difference between a science and an art? 
Surely not—as these objectors would have us believe— 
that an art is applied, or in other words, is practically 
useful, and that a science is not. Such an assertion is dis- 


roved at once, if it needs disproving, by a glance at the 
*Proceedings” of any of our scientific societies, For 
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example, among the galaxy of pure sciences represented 
at Burlington House, the Chemical Society holds a 
distinguished place. Among the transactions of that 
society we may easily find side by side, say, a paper by 
Bessemer or Siemens on the chemistry of steel, and a 

per by some little known chemist on some less known 
mineral, lately found in infinitesimal quantities in 
Siberia. We have no wish to depreciate the scientific 
value of the latter contribution ; but is the scientific 
value of the former less, because it may also be of 
enormous importance to the whole iron industry, and so 
to the world at large? Or again, supposing that we 
read, in the Proceedings of the Royal Society, the 
announcement of a paper on “The strains in a metal 
or wooden curved bar, under a pressure normal to the 
surface, the bar being hinged at one end and having the 
other cut at a certain angle and resting against a similar 
bar.” Would anybody doubt or deny that this was a 
strictly scientific paper on a somewhat abstruse point of 
the theory of elasticity? Yet this is precisely the subject 
of a paper which the Institution of Civil Engineers has 
been lately considering, only that it was described more 
shortly and simply as “ Dock Gates.” It is true that, 
a handling the question under the concrete form of 
“Dock Gates” the author was compelled to introduce a 
number of further considerations which largely increased 
the complexity and difficulty of the problem; it is 
rather hard if they are to be held also to deprive it of its 
scientific character. 

In point of fact the distinction between art and science 
is nothing of this kind. The true distinction needs only 
to be stated in order to command assent. It may be 
expressed shortly by saying that science thinks, art acts. 
Science works by laws, art by rules. Science can be 
learned almost entirely by books ; art almost entirely 
without them. Art instructs in the doing of a particular 
work ; science investigates the principles on which the 
doing of it rests, and applies these to show how it may 
be done in the best possible way. A subject may be 
pursued almost entirely by art, or almost entirely by 
science ; but very little work of real value is achieved 
without a union of the two. Let this real distinction 
once be apprehended, and it will be seen how it clears up 
the question at issue. Doubtless there is an art of 
engineering, and one which it is essential the engineer 
should learn ; but wherever he may learn it, certainly it 
is not within the walls of the Institution of Civil 
Engineers. He learns it in the workshop, or in the field, 
and in the only way in which it can be learnt— 
that is, by the exercise of his own hands and his own 
eyes. He goes tu the meetings of the Institution of Civil 

ngineers, and of kindred societies, not to learn the 
art of his profession, but the science of it ; the science 
which will enable him to extend and apply his art to 
the best advantage. It follows that all such societies are, 

rimarily and strictly, scientific associations. Doubtless 
in the communications read before them there is much 
—though far less than formerly—which deals exclusively 
with practical facts, and seems at first sight to be apart 
from science altogether. But the reason of this is that 
the subject matter of engineering is excecdingly com- 
plex and obscure. Its problems, traced to the source, 
nearly all lead up to some of the most abstruse 
branches of molecular physics. Science is as yet 
only groping her way amongst these problems, and it 
is impossible she should grapple with them successfully 
until she has a much larger number of facts at her com- 
mand than she has at present. This is a complete justi- 
fication of papers of a so-called practical character, so 
long as they do adduce new facts, and are not_merely 
descriptions of what has been described before. Nor are 
these peculiar to engineering. In every branch of science 
papers recording experiments are eagerly welcomed ; yet 
what are experiments but facts? A paper before the 
Chemical Society, for instance, can scarcely ever be any- 
thing but a record of ascertained facts ; for as regards the 
discovery of laws, chemistry is far behind engineer- 
ing. 1f then we were asked to define in one phrase what 
should be, and is, the main object of the Institution of 
Civil Engineers, we should state it as being to make engi- 
neering less of an art and more of ascience. ‘To such 
an object is science to refuse her recognition ? 

What we contend then is that engineering is looked at 
in its wrong light when it is viewed as a trade, or at the 

t+ an art—a mere matter of rule and practice ; and 
that to be looked at in its right light it must be viewed— 
likechemistry orelectricity—asagreatand difficult science, 
the application of which happens to be of invaluable 
ractical importance. It is just because it is commonly 
Tooked at in the wrong light that men have scouted the 
idea of public money being granted for a House 
of Applied Science ; and conversely, it is just because 
engineering would thereby be put at once and for 
ever in its right light, that we wish a House of 
Applied Science erected out of funds partly supplied 
by the public. Such a house would be a standing 
record of the fact that England recognised engineering as 
a science, and as a science to which she was herself 
indebted. This, far more than any consideration of 
convenience, is the true motive for the movement which 
Dr. Siemens inaugurated last spring, and we believe was 
the motive which chiefly actuated himself. At the same 
time, we by no means wish to suggest that Government 
should repeat the munificence which it displayed in 
making a free present of Burlington House to the societies 
there collected. It is not necessary, in the first place, 
that the money should come directly from Government 
at all. There are other funds, among which may 
peed be mentioned the surplus from the 1851 
ibition, which might well be applied to the purpose. 
Secondly, we are quite prepared to recognise the fact 
that the members of the societies now in question are 
much more numerous than those of the societies at 
Burlington House, and perhaps, on an average, do derive 
larger immediate incomes from their profession. In 


point. of fact, these societies do not ask, have never 
thought of askin 


ing, to have a house built for them; they 





only asked to be aided in building one for themselves. 
An addition of 50 per cent. to the amount they are them- 


selves able to furnish would, we believe, satisfy them to} P 


the full, and at the same time enable a building to be 
erected of sufficient size, and in all respects worthy of the 
occasion. For this latter assertion we may be expected to 
produce some evidence. We will, therefore, consider for a 
moment what such a building would really embrace. We 
shall of course assume on the one handthat the Institution 
of Civil Engineers, having got over their temporary objec- 
tions, are ready to throw themselves into the project ; 
and on the other hand that the ill-advised suggestion of 
making the building large enough for the holding of 
soirées, suchas that which last June crowded the galleries 
of South Kensington, is definitely abandoned. What 
then shall we require? In the first place a meeting hall, 
capable of seating on its floor say 600 persons—quite as 
large a number as can conveniently take part in any 
technical discussion. Taking 6 square feet per sitting, 
this gives an area of about 4000 square feet. This hal 

like the present meeting-room of the Institution of Civil 
Engineers, would extend from the first floor to the top of 
the building, and would be lighted from above. Its walls 
would be clothed, not with eueneneng and smoky 
decorations, but with the joint library of all the allied 
societies, forming no doubt the greatest collection of 
technical literature in the world. There is nothing to 
which access should be so freely and liberally accorded 
as to a library ; and the other societies, we feel sure, 
would consult their own interests best if they presented 
their existing libraries to the Institution of Civil Engi- 
neers, on the condition that their own members were 
allowed the free use of the whole. The duplicate copies 


thus obtained would be of the greatest use,as members | 5 


would thus be able to take any ordinary book to their own 
homes without depriving the library of its only copy. 
The saving of spaceattained by this arrangement would of 
course be very great; and the gallery, which would run 
round the hall to give access to the upper shelves, would 
afford additional sitting-room in the event of a 
crowded meeting. Besides this large hall a smaller 
meeting-room would be required, to seat, say, 250 persons. 
This would be sufficient for the ordinary meetings of all 
the smaller societies. Its area would, by the same rule, 
be about 1500 square feet, and its height need not be more 
than that of one story. Now it is obvious that with the 
one story below the great room, and the two stories above 
the small room, the mere office accommodation for the 
societies would be in great measure supplied, especially 
as no libraries would be required. Another 1500 square 
feet would probably be ample for the remainder, remem- 
bering that this would represent three sets of offices, one 
above the other. We have thus a total area of 7000 
square feet, or, adding 1000 square feet for contingencies, 
say, 8000 square feet to be purchased and built upon, 
Now we eee we are not wrong in saying that land can 
be bought, even in the best quarters of Westminster, and 
a building of good height and architectural pretensions 
erected upon it, for a sum certainly less than £10 per 
foot. This figure would give us a total cost for land and 
buildings of £80,000. We need not estimate for furnish- 
ing, as this each society would of course provide for 
itself, but we may add £10,000 for legal and poentens 
expenses, and for contingencies, and we then have before 
us the sum total of £90,000. ‘To meet this we have first 
the £10,000 generously offered by Dr. Siemens, and 
secondly the contributions to be paid, either in cash or 
rental, by the various societies joining in the scheme. It 
will be safe to reckon these at £2500 per annum, which, 
capitalised at 5 per cent, is equivalent to £50,000. We 
have thus £60,000 which applied science is willing to 
contribute for herself ; and this, increased by one-half or 
£30,000, will supply the total sum required. Will she 
be unreasonable if she asks the people of England to 
furnish this £30,000, as some recognition at least of the 
boundless debt which they owe to the genius and 
industry of her votaries? 





THE THUNDERER’S GUN. 

Tue series of trials by which it is proposed to test to 
destruction the 38-ton gun taken out of the Thunderer turret, 
commenced on Tuesday, December 9th last. The line to be 

ursued in these trials has already been sketched in THE 
Esoreane, The gun is first fired under the ordinary service 
conditions with Palliser and common shells, Then with an 
air space between charge and projectile, commencing at lft. 
and increasing by a foot each round until it reaches 10ft. After 
which begin trials with a wad, to test the effect of jamming ; 
and lastly, the gun—if it survives—is to be double loaded. 
On Tuesday and Wednesday, the following rounds were fired : 
—No. 1 round, fired on Tuesday: Common shell, weighing 
587 lb., with a charge of 85 lb. pebble powder; velocity at 
muzzle, 1420ft.; pressure on bore 20°2 tons. Shell could not 
be recovered, so that pressure on base of it was not ascer- 
tained; recoil of gun 3ft. 8in. No. 2 round, fired on 
Wednesday: Palliser projectile, weight, 704 lb.; charge, 
110 lb.; muzzle velocity, 1408ft.; pressure in bore, 21°8 
tons ; on base of projectile, 181 tons; recoil of gun, 4ft. lin. 
No. 3 round: Common shell with lft. air space behind it; 
weight, 5911b.; charge, 851b.; muzzle velocity, 1280ft.; 
pressure on bore, 12°4 tons; on base of shell, 10°8 tons; 
recoil of gun, 3ft. 5in. No. 4 round: Palliser eager with 
lft. air space behind it; weight, 7031lb.; charge, 1101b.; 
muzzle velocity, 1310ft.; pressure on bore, 15°2 tons; projec- 
tile not recovered ; recoi) of gun, 3ft. lin. Thus the pressures 
and work developed by the powder are ——— ess with 
the air in the same way as occurred in the Elswick 

i ere is little to be said at so early a stage of the 
experiments. It may be well, however, to notice an objection 
that has been urged against the recent experiments of Sir W. 
Palliser. Captain Noble’s trial at Elswick had shown that 
with a 10in. gun totally different results were produced by 

bble powder and R.L.G. powder, the pressures in the 


‘ormer case being very much less. Now, Sir W. Palliser used 
a Gin. rer it is more than probable that the pebble 
wader being of much too large a grain to suit this bore, pro- 


uced a very low pressure on this occasion, Whether Sir W. 
Palliser could have been —— to vse R. L. G. powder 
may well be questioned. is was issued as the service 


powder for this gun at the same time that pebble powder 
was adopted for guns over 12 tons’ weight; nevertheless, 
ressures were not then studied, and it must be admitted 
that Sir W. Palliser would have been rash to have employed 
R.L.G. powder, without investigating the matter. What 
should have been done is, the pressures should have been 
taken. Any powder giving a fair pressure could hardly have 
been objected to, but the employment of a power of a totally 
unsuitable kind, and one which most likely gave a very low 
pressure, unaccompanied by any record of pressure, is clearly 
open to grave objection, The | answer that ap fur. 
nished is the great recoil produced by the firing of the double. 
loaded gun, but inasmuch as a great push might be developed 
with even a low pressure by two charges fired in succession as 
these were, the answer cannot be held to be sufficient unless 
—_ — is forthcoming than that at present fur. 
nished. 


THE NORTH-EASTERN RAILWAY COMPANY AND THE 
CLEVELAND IRON TRADE, 


Just now Cleveland ironmasters are expressing their chagrin 
because the North-Eastern Railway uo oe tightened 
the loose reins with which it has lately ela the Cleveland 
district. The railway company has, on two separate occa- 
sions, one four years and the other one year ago, reduced the 
standing rates charged by it on the carriage of iron and 
iron-producing material by 15 per cent. The first reduction 
of 74 per cent, was made at the outside edge of the bad times, 
when Ironmasters were grumbling sadly at 57s. 6d. per ton for 
No. 3, the second was accorded when prices had fallen to 40s., 
and continued when they had still furthersunk to 36s. With 
regard to the first rebate Cleveland ironmasters appear to 
have been hoping that it had lapsed into the limbo of 
forgotten things, and would never more be brought up 
in jadgment against them. The second 7} per cent. had 
a — time fixed for its withdrawal, namely, the end 

f the present year. Three months ago there appeared to be 
every reason why the traders should ask for still further 
reductions. Not a furnace was being worked except at a loss. 
That is not a statement made upon the assertions of iron- 
masters who were very chary of confessing their true position, 
but can be ascertained by any person taking the trouble to 
work out the cost of material and wages at that time, and 
comparing it with the seiling price of iron, Suddenly the 
magic wand of fortune passed over the district, iron became 
once more a valuable commodity, and prices rushed up? so 
rapidly as to become I4s, per ton in advance of what they 
were three months since. It was under such circumstances 
that the traders had to go to the railway company respecting 
the dues. The railway company, looking at the matter from 
their standpoint, said, ‘* We have suffered long, and been 
kind; we are allowing you 15 per cent. now, we will allow 
you 10 per cent. for six months longer, 5 per cent, for 
six months beyond that, and then nothing.” The traders 
are dissatisfied with that, though why does not very clearly 
appear. If prosperity continues they have made a bargain, if 
it recedes they will only be compelled to ask for what they 
would doubtless obtain—a reconsideration of the position. 
The railway company is a trading corporation, not a philan- 
thropic association, and having released its grip in bad times, 
may be expected to tighten it now the tide = turned. It is 
a monopoly, yet in all fairness it should be said that it has 
not used the giant’s strength always when it might. It is 
reasonable to urge that the ironmasters have not yet expe- 
rienced much advantage from the change of times, but it is 
also reasonable to suppose that unless they have made very 
wild contracts four or five months since, they will begin on 
the Ist January selling iron at 48s. to 50s. aton. It would 
have been pleasanter for them had the directors allowed the 
full rebate to continue, and the directors would perhaps have 
lost nothing in the end had they conceded something in this 
respect to their best customers. 


MR. MUNDELLA, M.P., ON TRADE TOPICS, 

Mr. MUNDELLA, the apostle of arbitration, has now ranged 
himself on the side of the sliding scale. Thanks to the 
member for Sheffield, there have been many disputes decided 
by his peaceful method of arbitrament. One great objection 
to arbitration has been the cost of working it. Less expensive 
than a strike—for a strike is simply ruin to both sides—it is 
still as costly and as cumbersome as law. A sliding scale 
for the regulation of wages has this great advantage—it 
works itself. Given a certain standard price for a dis- 
trict, any fall beneath that standard would necessitate 
a reduction of wages; any advance beyond it would 
necessitate a rise in wages. ‘‘Try to establish a sliding 
scale of wages ae principles on which you and your 
masters can a , and bring all this strife and these strikes 
toanend.” This is sound advice, and as it was addressed to 
the Sheffield Trades Council, at their annual dinner on Mon- 
day, it reached the ears of veterans who had been in many a 
hard-fought fight of this kind. Mr. Mundella at the same time 
took the opportunity of condemning Mr. Macdonald’s doctrine 
of idleness. Restriction of output he denounced with 
refreshing candour; and in the next sentence he condemned 
reciprocity, contending that the true method for England to 
retain her industrial supremacy was by maintaining the excel- 
lence of her productions and placing them on the markets at 
the lowest possible price. There is a good deal in this; yet 
many manufacturers can scarcely be expected to see the 
blessings of free trade, which is so one-sided that it handicaps 
all English goods in the foreign markets, and yet admits 
foreign goods duty free into every British port. 








LITERATURE, 


Electro-plating ; A Practical Handbook, Including the Practice 
of Electrotyping. By J. W. Urqvuart, C.E, Crosby . 
Lockwood and Co, A Hoe 1879, 

THE improvements in the Gramme and Weston dynamo- 

machines, and hence the lessened cost of electro-plating 

has tended largely to develope that branch of appli 

electricity. Information on this subject is not easily 
obtained. There exists but a small compact literature 
on this subject; the principal work, or at any rate the one 
best known, is that of Gore. There is, however, a vast 
amount of information hidden away in the pages 
of periodicals and the proceedings of our learned 
societies. Electro-chemistry, though exceedingly import- 
ant, has not been studied to the extent of some other 
branches of inorganic chemistry ; nor does it hold out 
to the young student so easy a road to renown 
as organic chemistry. We are glad, however, 








to see a growing tendency to place electro-chemistry on 
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a better footing. Many experimentalists have been 
ursuing their investigations for years, but as yet have 
not taken the public into their confidence. Mr, Urqu- 
hart, though not giving a perfect work, has made a 
fairly successful attempt to explain the rudiments of 
electro-plating to the general reader and to the ordinary 
workman. He disclaims aiming at more than using “ the 
greatest possible simplicity of language, and the providing 
of working directions in all respects applicable to the 
ractice of the plating shop and the wants of amateurs.” 
There is one objection to attempts at simplification. It 
is that authors generally manage to simplify by introducing 
new, and, to the scientific reader, badly chosen terms. We 
shall refer tosomething of thiskind which occurs in the work 
beforeus. The introductory chapter consists principally of 
definitions, and we think it a mistake to complicate 
scientific nomenclature, by introducing into the work 
such simplifications as the following i—* Pole” means one 
end of a battery. It is usual to call the copper end 
the positive pole, while the zinc is called the negative 
le; but in this treatise the words are not used, 
Instead, and to save the possibility of error, I use such 
terms as “ zinc pole,” “ copper pole,” “zinc end,” “ — 
conductor,” “zine conductor.” Suppose every author 
simplifies in this manner, we shall get no end of confusion 
in attempting to ascertain his meaning, every book and 
every essay must have a table of definitions, and one 
cannot turn from the pages of one author to compare 
his statements with those of another without having the 
extra labour of translation to one system. The next 
chapter describes the best arrangement of a plating- 
room, the procedure to be adopted in preparing the 
work, and briefly discusses the chemicals employed. This 
is followed by one on “ Batteries and Machines,” which 
while expressed in simple language, contains nothin 
new. We then come to electro-plating proper, and fin 
respectively descriptions of deposition of copper, silver, 
nickel, gold, aluminium, mixed_metals—brassing—plati- 
num, German silver, zinc, and tin. 

The methods employed to obtain the deposits are care- 
fully described. ose relating to copper and silver are 
well known, but of late a large amount of nickel-plating 
has been done, and, when wal done, the nickel goods are 
not to be despised, but a good deal of work is to be 
characterised as bad. The deposit peels off after a very 
slight wear, and the chagrin of the purchaser causes him 
to hesitate before trying new things again. The Americans 
and the French are first in the field, and have fairly out- 
stripped England in the race, as far as nickel-plating is 
concerned. They have to a certain extent created the 
demand, but we believe some English electricians have 
been successfully at work on the deposition of other 
metals, The taste of the public has to be considered, 
and, after all, there has nothing as yet been produced 
which will compare with the clear Cailtiane of silver. 
In the case of a large number of articles, colour is not 
of so much consequence, and we have recently seen good 
deposits of aluminium. Of this metal the author says : 
— “Aluminium would form a plating of the greatest 
value in the arts and manufactures were it practicable to 
deposit it like silver or nickel. For many years electro- 
platers have expected that something would be done 
with it by those who devote their time to original investi- 

tion—true scientific men.” As we say, such a process 

as been experimentally tested, and, we hope, may soon 
be made public. 

As regards nickel-plating, Mr. Urquhart says :— 
“Nickel is not very easily deposited, especially by the 
simple immersion process.” Again :—* Nickel is different 
from most of the metals in electro-deposition. A great 
deal of Pago has to be used, so much that gas must be 
pra off copiously in the process. . Nickel that 

as been deposited slowly is more likely to be tough and 

good. . . . A good deposit of nickel is of a dull 
colour, and not of a white or brilliant surface. Deposits 
of nickel having a brilliant appearance on leaving the 
solution will seldom stand.” These few extracts will 
show that the author has carefully thought out his sub- 
ject, and should be considered by all platers who aim at 
doing good and lasting work. 
_ We think, on the whole, that the motto of this work 
is appropriate—* Caprio lumen.” Light will be thrown 
upon the subject, although not perfect light, yet of such 
a character that we could wish there were many more 
works of the kind. The publishers have done their part 
in an excellent manner. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves or ook alga opinions of our 
correspondents, 





THE WANDERER, 

S1r,—Mr. Inglis shows, by his letter of the 5th inst., that he 
has fallen into the same error as the general public are likely to 
do, from the extraordinary treatment the engines of the Wanderer 
are receiving. I think it is only just that the facts should be 
known, and that neither Mr. Spencer for designing, or myself for 
approving of his design, should be censured for any seeming failure 
of these engines, 

The owner complains, in his letter to the Perkins Engine 
Company, ‘‘of the excessive heat of the stokehole, which is so great 
as to endanger the safety of the ship by fire, the great loss of 
water, the accumulation of soot on the tubes, which frequently 
reduced the ship’s speed to two or three knots an hour, and further 
the mica water gauges becoming so opaque, as to render it im- 
possible to see the water level.” 

Fortunately I have another yacht, of 100 tons, and indicating 
167-horse power, which was finished, and at work, before the 
Wanderer, and which has none of the faults complained of in 
that vessel, and as far as the design of boiler, and the carrying out 
of my system is concerned, is an exact duplicate, the stokehole being 
quite cool, the water in the mica gauges plainly seen, and the 
waste of water absolutely nil. This being the case, and there 
being no complaint made by the owner against the Wanderer’s 
engines, Mr, Inglis cannot be aware that the difficulties with the 
low-pressure slide had been quite overcome, otherwise he would 
not have stated that it was this ‘which proved fatal to the 
engines.” . 

“here is another point I should like to allude to, and that is the 
pea engines are not proposed to be altered by removing the 
high-pressure part of the machine, and replacing it by the ordi- 
nary compound, as designed and arranged for, in the event of 
my system not being mene ye the engines having been 
designed under this stringent condition; but by taking out the 
engines altogether and replacing them by engines of smaller 
nominal, and, if you are correct in your leading article, very 
much smaller indicated power, the present engines having indi- 
cated considerably over horse power. 

I enclose diagrams showing an indicated power of 907 horses at 
ninety-two revolutions, and as she has run up to 100 revolu- 
tions, I have no doubt she has indicated 1000-horse power. 
Unfortunately I have no cards taken when the engine was runnin 
this speed, but I intended to have taken them when the vesse 
was officially tried. too much reliance must not be placed on 
these diagrams, as I have reason to think that the ree connect- 
ing the indicators were in some way defective. also enclose 
diagrams taken from the Anthracite’s engines—the yacht before 
referred to—the day before her official trial by the Admiralty, 
which show a very small consumption of fuel. The Wanderer’s 
engine being larger, should do a still higher duty. I must 
further add that the Perkins Engine Company protest against 
such treatment as the removal of these engines Li being offi- 
cially tried and proved a failure. In fact I am quite unable to 
account for such proposed action on the part of the owner. 

One of the clauses in the agreement with the owner is that an 
engineer in the Perkins Engine Company’s service should be on 
board the Wanderer to see that the engine was properly cared 
for and worked. But this the company has never been allowed 
to have, as the Wanderer started on her trip without this engineer 
whom the company was anxious to send. Indeed, I may say that 
the engines have never been considered by me to be complete, 
although the owner contracted to manufacture them in a satisfac- 
tory manner, before being approved of by myself on the part of 
my company. ‘The owner’s engineer—a gentleman acting for 
Mr. Spencer during his absence in South America—wrote to my 
cotnpany to the effect that the Wanderer on her voyage to Spain 
was merely going for a trip “‘to further test the low-pressure 
slide valve ” before the official trial took place. 

The drawings of the engines of the Anthracite, and I think I 
may say—although Mr. Spencer is absent—the drawings of the 
Wanderer’s machinery, as I have them, are quite at your service 
should you desire to publish them. Lortus PERKINS. 

The Perkins Engine Company, Limited, 
19 and 21, Queen Victoria-street, London, E.C., 
December 9th, , 
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Srr,—Referring to your leader on ‘‘ Marine Engine Economy, 
and also the letter of Mr. Perkins anent the failure of the engines 
of the yacht Wanderer, permit me to say a few words. In your 
leading article you cite a vessel engined by the North-Eastern 
Marine Engineering Company as a sample of a modern low-con- 
sumption steamer, but there is really nothing wonderful in her 
performance, as I know of plenty of vessels whose engine duty is 
performed on even less than the case you mention. It is quite 
common now-a-days to get 1°75 lb. per indicated horse-power 
with ordinary north-country coal in all round steaming. In fact, 
some of the Atlantic mail steamers are doing this regularly with 
Lancashire coals. Mr, Perkins infers from his letter that 1°9 lb. 
isa matter of doubt. Surely he must be unaware of what is 
really being done in the engineering world. The tone of his 
letter is very apologetic. It appears that ‘‘ the defects of the 
slide valve” were the primary cause of the Wanderer’s failure. 
Now, as ‘this had nothing to do with the Perkins system,” but as 
it aupause that ‘the responsibility of this slide” was laid on the 
shoulders of the company— presumably the Perkins ge 
I would like to know who designed the obnoxious slide. It is 
also apparent that the official trip—or ‘‘ experiment,” as Mr. 
Perkins very wisely terms it—was not under the charge of Mr. 
Spencer or himself, ‘‘ as provided by contract.” This is a strange 

mission to make. o ever heard of a purchaser trying his 
own engines? Why did not Mr. Perkins or Mr. Spencer 
arrange, in the usual mode, for the official trial, or ‘‘ experi- 
ment?” There is something hazy about the whole job that wants 
clearing up. [learn from excellent authority that the Wanderer’s 
engines in running from the Clyde to Cowes did not make 
72 revolutions, and she did not do 10 knots. Now, why did she 
not maintain her ‘‘ 13°66 knots in one hovr and eleven minutes” 
= acl Perhaps it was owing to the “‘ flues not being swept, or 
the water gauges cleaned.” “E, as you state, new engines are 
being fitted on board of this much-papered yacht by Messrs. 
Summers and Day, will Mr. Perkins oblige the engineering 
world ae the reasons of this decision? Mr. Perkins 
might state if the Board of Trade certificate which was 
granted to the paddle vessel Loftus Perkins is still in force, and 
if she is still running with passengers; and he might oblige by 
giving the cost of the repairs to her engines since steam was first 

ut into them. These things are valuable in enabling one to 
orm an opinion of the system which was at one time believed 
to be destined to make a revolution in steam engineering. 

December 9th, OBSERVER. 





BOILER GUSSETS. 

Srr,—I have read more than one comment in your columns 
about the verdicts of coroners’ juries in cases of boiler explosion, 
and especially where, though the cause of explosion was stated, 
** Accidentally killed” was returned; but no special remark 
need be made upon that returned lately at Halifax, as you will 
see from the enclosed cutting from the Halifax Guardian of 
October 25th, 1879. 

Surely when the causes are so distinctly stated, and blame 
attached to the maker, the owner, and the insurance company— 
indeed to every one connected with the boiler—there was nothing 
that could be ingeniously construed as accident, for, as you have 





what use can gussets be toa boiler except to keep the ends at 
right angles with the shell, if they are correctly put in? Gusseta 
do not relieve the ends of any of the natural strain caused by 
the end-to-end pressure of the steam ; all the load on the ends has 
to be borne by the circular seams of the shell, so that, in useful 
effect, they are much inferior to the longitudinal stays which 
they too often replace. The old Cornish boilers had longitudinal 
stays and no 3 when they exploded it was owing to the 
weakness of the flue tube ; gussets are the offspring of the two- 
flue Lancashire or Fairbairn boiler, and have been considered as 
necessary to all internally-fired boilers by the Manchester school, 
forgetting that their use causes grooving and other evils almost 
unknown before their introduct ion. 

Gussets are a mistake as tending to prevent the free expansion 
of the flue, and it may be bold on my part to say that their da: 
are numbered, but I feel certain that the interest of each boiler 
insurance company should suggest that gussets should be supple- 
mented, if not replaced, by properly-arranged longitudinal ties, 
which, by taking the pressure from the ends, would form a better 
support, 

me time ago—about three years—the engineer of a large 
colliery suggested that all plain cylindrical boilers should have 
a sufficient longitudinal tie through the middle, so that if the 
boiler did give way, and even be removed bodily from its seat, it 
would not be broken up and thrown to such distances as some 
were owing to the small resistan ce capable of overcoming the 
first motion. This was shown in an explosion where the front 
end opered and rose till, striking some obstacle about 2ft. above 
the float standard, the force was expended, and it fell back upon 
its seat again, I quite believe that a single tie of lin., properly 
tightened up so as to allow the usual expansion, would prevent 
the ends flying away. 

Gussets connecting the flue to the shell cannot be too strongly 
condemned, though the Steam Power Company does not seem to 
consider them unsafe. I know a case where a boiler with a t 
from the shell to the flue at about one-third of its length has 
been torn both in shell, flue, and strengthening of angle iron, to 
which it was attached. If any of your readers can show that 
there is any useful object in retaining gussets as part of the 
millinery of a boiler, I shall be glad to know it; but at present, 
with a full knowledge of the attendant evils, I strongly urge all 
boiler-owners to discard all gussets. ILER. 


+1 


New on-Tyne, D ber 2nd. 








MIDDLESBROUGH WATER METERS. 

Sim,—May I be allowed to suggest a remedy to prevent a 
recurrence in the future of the = a rm with the 
indices of water meters at Middlesbrough and elsewhere, by 
either buyer or seller of water—and that is to have water meters 
dealt Jwith under an Act of Parliament, just as gas meters 
are, viz., tested by an official inspector, and stamped, if correct, 
with the Government stamp, the defacing of which for purposes 
of fraud by either party would, on conviction before a magistrate, 
incur a penalty of £5 for each offence, and liability to indictment 
at law for recovery of damages. J. URgquHat, 

Gas Meter Testing Office, Inspector. 

Manchester, Dec. 8th. 


ENGLISH AND AMERICAN LOCOMOTIVES. 

Si,—In your issue of May 23rd you criticised | incisively 
the article in Harper’s New Monthly Magazine for March last, 
relative to the respective merits of English and American loco- 
motives. It may interest your numerous engineering readers to 
learn that this question has been taken up in the Australian 
colonies, where an inclination has been manifested by the Govern- 
ment authorities, who control the railways, to import American 
locomotives in preference to English engines, mainly on the 
alleged grounds, which you so conclusively disposed of, that the 
former are cheaper and more suitable to colonial railways. 

The Australian Engineering News, in abrief but forcible article, 
took up mainly the same position that you did, and in New 
Zealand both the Otago Daily Times and the Page. ye Post 
have dealt with the subject from a like point of view. tly, a 

per on the subject has just been presented to the New Zealand 

-arliament, of which I send you a copy herewith, as it is pos- 
sible you may not otherwise have cognisance of it, and it bears 
on a question of no small moment to English manufacturers, 
most of whom doubtless will endorse the remarks of the Vulcan 
Company (p. 10 of the paper referred to), who say, ‘‘ We are not 
sufficiently cosmopolitan in our ideas to learn without feelings of 
sorrow that we may probably ere long be driven from yet 
another field of operations which we might naturally almost call 
our own.” Even in’this'‘colony—New Zealand—alone, we already 
have 1151 miles of working railways, and as much more either 
in contemplation or under construction. It is noteworthy that 
the through passenger traffic on the only 9 apm trunk line, 
the Christchurch and Invercargill, is worked exclusively by 
American engines, with 12in. by 20in. cylinders, four-coupled drivers 
4ft. diameter, and two Bissel bo ies, built at the Roger’s Works, 
Paterson, —their description will be found in the English Mechanic, 
vol, xviii., p. 324—and an order has been sent to the Baldwin 
Works for a supply of 8-wheel-coupled goods engines—with lead- 
ing Bissel bogie, 15in. cylinder, and 3ft. drivers—of the so-called 
‘* Consolidation ” pattern, to work the heavy goods traffic on the 
same line. 

In these days of excessive competition English makers cannot 
afford to see their colonial markets slip from their grasp, and I 
therefore venture to bring the subject prominently under your 
notice, feeling sure that you will deal conclusively with the pro- 
American arguments so ingeniously but, to my mind, fallaciously 

ed there. Cc. R. M. 
ew Zealand, October 11th. 











SCREW PROPULSION. 

S1r,—In the foot-note you honoured me 4 agqeuting to my 
last letter, you invite me to briefly explain how I propese “to 
get thrust without moving water astern, that is to say, without 
slip?” I assume that this question is asked from the fact that 
you, Sir, hold it to be an axiom of screw propulsion “that water is 
incapable of offering resistance to motion without itself being set 
in motion.” In this I differ from you, because I regard water as 
being kept at rest by the force of gravity. Consequently to over- 
come the inertia of the water, the force holding it at rest must 
be overcome, and to overcome any force both implies and neces- 
sitates a primary resistance ; accordingly, water must be able to 
offer resistance to motion without being itself first set in motion, 
and I maintain that, provided the diameter of the screw—its 
pitch and surface area corresponding—be such as to form a 
cylinder in the water during its revolutions which, per ship’s 
length, will equilibriate the load displacement of the vessel, then 
that vessel will be driven without slip. In many vessels now 
running the screws are of too large a diameter, notably in the 
Tris, yet slip exists ; but in all such cases the slip is lateral and 
not longitudinal, and is solely due to want of surface at the 
periphery of the screw. 

ou also have been pleased to invite me to state the ible 
length of the current set in motion by the propeller. When the 
ship is ee from advancing, this current can be observed, 
after the screw has been working some considerable time, some 
distance ahead of the vessel. When the vessel is moving through 
the water I have found the distance of the moving water ahead of 
the screw depends on the speed of the vessel. At high speeds I 
believe the water commences to move towards the screw from 
about one-third the length of the vessel from the propeller. The 

ter the speed of the vessel the greater the velocity of this 
Secon current, which consequently helps the vessel to squat 
at the stern and rise at the bow. 


laid it down, that where the cause was ascertained, or the result Were it really necessary for water to be set in motion to obtain 
was preventible, it could not be accidental. The chief cause, in | thrust, I believe that the water necessarily set in motion to allow 
this case, appears to be in the gussets, Now, Sir, let me ask of | the wolid contents of the propeller to pass would, even were the 
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blades no thicker than a sheet of paper, be sufficient for all 
of propulsion, without adding to the waste of power 

y adhering to the old rule of fitting to each vessel the pro- 
peller of the largest diameter possible, as in H.M.S. Iris, and 
the 
at very high piston speeds. 
the Tedeuonees of the ve so far as diameter is concerned ; 
to suit the engines in pitch or leverage, and to suit both ship and 


s.s. Alpha, Gamma, Beta, &c., or to the new rule of keeping the | 
diameter as small as possible, and thus forcing the engines to run | 

I pe to design my screws to suit | 
Ssel, 


engines in surface area. In conclusion, allow me to state that 
I regret exceedingly having taken up your valuable s to 
| such little purpose as to warrant your remark that I have 
| occupied a great deal of space in saying very ae. “i 


opt. H, Art. 
18, Clifford’s-inn, London, November 28th. 
(If Lieut. Armit will think the matter over, he will see that 
gravity has nothing to do with resistance of water. He confounds 
gravity with inertia—two very different things.—Ep. E.] 





TESTING PORTLAND CEMENT. 

Srr,—With reference to the improvements in the testing of 
Portland cement, so effectively carried out by Mr Jacob at 
Salford, and which have come to my notice for the first time in your 
issue of last week, allow me to lay before you the p: which 
we have made towards the same end in the Engineering Labora- 
tory, University College, London. After many experiments we 
have —— the pattern of briquette shown in Fig. 1. Two 
age cylindro-conical heads, connected by a square neck of lin. 
y hin section, the whole reduced to a uniform thickness 
throughout of 1}in. This pattern approaches very nearly to the 
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standard form of briquette last adopted by the Metro’ 
Board of Works, and has the same section at neck. I h 

nally designed a briquette similar to that which I see Mr. Jacob 
is using, but preferred the modified form of Fig. 1, as adhering 
to the generally recognised square neck section ; otherwise there 
is no Soubt at the form with circular section throughout is 
likely to give the most wrepama f results. The briquettes are 
moulded in a split gun-metal mould in the usual way. The clips 
for applying the pull to the briquette are of the form Fig. 2. 
In our testing machine the pull is horizontal. The clips are 
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therefore turned outside to lie in the vee-groove of a guide piece, 
which is so fixed as to bring the centre points A, Fig. 2, a 
in the line of pull of the machine—the load is transmitted throug 

hard steel blocks to these centre points, which are hardened steel 
pins. The holes for these pins, as well as the cylindro-conical 
seat for the briquette head, and the outside guiding surface of 
the clip, are all finished at one chucking of the piece in the lathe. 
By this means every precaution is taken for ensuring the coin- 
cidence of the line of pull with the centre line of the briquette. 
We have during the past three months tested with this ap tus 
| a considerable number of specimens, giving breaking loads up to 
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1290 Ib. on the 2} square inch section. But we still find that 
the briquettes often break otherwise than across the neck; this 
| would seem to be due to inequalities of mixture in moulding, &c., 
although the utmost care has been taken in weighing and mixing 
the cement and water. I think Mr. Jacob’s method of moulding 
under pressure is likely, by ensuring greater uniformity through- 
out the specimen, to give the most trustworthy results obtainable 
— the a oul Henry WILLIs. 
ngineering ratory, University College, 
London, W.C., December 4th. 





PEDAL DRIVING GEAR FOR SMALL MACHINERY. 

Srm,—In your issue of the 7th inst. I noticed Mr. Archer’s 
neatly arranged ‘‘ Pedal action for small machinery,” and it will 
no doubt -be of some interest to — readers to learn that an 
American firm, viz., the Millers Falls Company, Millers Falls, 
Mass., has some time ago made a similar movement, specially 
remarkable owing to its ye They make a general use of 
their pedal action for small household grindstones, but might, 
no doubt, also use it for sewing machines. 
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In the drawing Fig. 1 shows a general view, and Figs. 2 and 3 
show the arrangement in nearly full size. 

In Fig. 1, 6 is a small strap about }in.wide, winding round the 
first pulley B on the one end, and being fixed on the pedal 
board a on the other end; ¢ is a second similar strap, winding 
on the top end round the pulley C—Fig. 2. The bottom end of 
this strap is fixed against a spiral spring S, which is again fixed 
at the point p against the frame. If c is pulled up the spring s 
makes it go down again. 

Figs. 2 and 3 show the arrangement of the pulleys. The 
pulleys B and C are made in one piece, set loose upon the shaft X. 





| The larger pulley B carries on the left side—made in one with 
| the pulley—a small bit d, in which the two small ratchet 
hooks ¢ ¢ are pl , and made to work loosely. This part d of 
the pulley B works into the ratchet wheel ff, the latter being 
fastened upon X. 

It is easily understood that if the strap 4 is pulled down in the 
direction of the arrow y, d will turn in the direction of Z, when 
| the hooks ee will take round the ratchet wheel, and with it X. 
| This done the spring S will pull d back again, and so the move- 
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ment is repeated. If this movement is to be used for sewing 
machines, of course two pedal boards have to be made use of to 
make the movement a steady one. Wiiuiam Bernays. 

November 21st. 

[The arrangement shown by Mr. Bernays is very simple and 
ingenious, _ would certainly be useful for many purposes. It 
will, however, be seen that it is only single-acting, while the 
principal arrangement of Mr. Archer’s invention gives continuous 
action without the use of springs, while the friction clutch is 
noiseless com with the ratchet clutch shown by the above 
engraving.—Ep. E.] 





HEATING WITH GAS. 

Srr,—I have read with great interest the article in your issue 
of the 14th inst. on “ Heating by Gas.” As I have been work- 
ing in that direction for some years past, and have tried to 
discover the best way to heat conservatories, &c., by this agent, 
I can fully endorse all you have said as to the trouble and diffi- 
culty experienced in effecting it regularly and constantly without 
destroying the plants. After having tried gas burnt in a stove 
with a flue—which I have experimented upon in many ways with 
various kinds of cowls—I came to the conclusion that a stove 
with a flue localised the heat too much; in fact, it burnt up the 
plants near it and left the rest more or less out in the cold. The 
wind, too, however the cowl was contrived, always managed to 
find a quarter in which the cowl would not act, and the lights 
were blown out almost always on the coldest nights in the winter, 


and the result was that the plants did not get through the cold 
season alive. 

The products of combustion from gas are fatal to plants, even 
with the very small amount of sulphur now left in the London 
gas. I gather from the experiments I have made that it is 
more than probable that it is not sulphur alone which destroys 
the plants, but the other products of combustion. — 
abandoned the stove, which was inefficient and costly, I adop' 
hot-water pipes with a boiler heated by gas. This boiler was 
fixed in the conservatory, in the first instance, with a flue leading 
to the external air to carry away the products; the supply of air 
was from the conservatory. 

This arrangement was an utter failure ; the burnt gas from the 
flue was blown out into the conservatory, in some states of the 





wind, and at others, when the fine did work, it drew much heat 





up the chimney. The chimney was always hot, not so the pi 

I then tried taking the supply from outiiie. This obviated the 
products difficulty, but did not prevent the burners being extin. 
guished. I had early abandoned the Bunsen burner because [ 
ound it would at times light back; I then used, and still use. 
ordinary steatite fishtail burners, No. 1 or 2 size. ; 

After many trials of different = for air, I gave up the 
chimney altogether and fixed the boiler—.a tubular one—outside 
the conservatory in a stout wooden box with a tight] “shutting 
door, opening the entire height of the box in front. i fixed m 

iler and arranged the burners on three separate pipes, wit 
separate cocks to each, the whole controlled by a goyernor. The 
ventilation was effected by making three small holes in the top 
of the door, and three similar ones at the bottom; that was all. 

This arrangement has answered admirably, all the heat of the 
burning Den and products of busti principally steam— 
lap round the boiler, and the heat of the escaping vapour at top 
ventilator is very slight indeed. The lights never go out, and 
will burn for months sepetees without any attention. Finding 
this method so successful in my small conservatory, I adopted it 
for heating the gas-testing stations—consisting each of three fair- 
sized rooms—under the control of the gas referees, and the rooms 
are now perfectly and regularly warmed, without trouble to any 
one. The boilers are fixed outside the house in a close brick box 
with a wooden door, and the gas company’s inspector, who lives in 
the house, simp] oe the gas when the temperature falls below 
60 deg. Fah. in the house. gas-testing station at Sydenham I 
have warmed in the same way, placing the boiler in a well sunk 
in the ground. 

T have also fitted a gas boiler in the same manner to a large 
house in Kensington, and a carpenter’s shop in ~ works has 
been for some time warmed by the method. This latter I shall 
be happy to show to any one who is interested in the matter. 
There is a meter fixed to the gas stove inside and outside the 
shop, so that observations as to quantity of gas consumed and 
temperature obtained can be readily made. ‘The size of the shop 
thus heated is 35ft. by 19ft. by 13ft. high, with glass sides and iron 
roof, with two 6in. holes, one at each end, always open, to allow 
of the escape of any moisture given off by the w stacked in 
the roof for drying. WI1t1aM Suc, 
Vincent Works, Westminster, November 25th. 








RAILWAYS IN CHINA, 

Str,—In your publication of August 1st, 1879, you have very 
properly made some comments on an extract from the Pall Mall 
Gazette. Being in a position to give you some accurate informa- 
tion on the subject therein referred to, I have no doubt you may 
be interested in what few facts I can lay before you. First, there 
is no railway under construction in any part of China, neither is 
there any likelihood of such a thing in the immediate future. 
Secondly, no American railway engineer has ever been engaged 
by the Chinese for such a purpose, although a very able American 
pees has recently been travelling in the service of his Excel- 
ency Si Hung Chang. 

The first engineer ever actually engaged by the Chinese for the 
surveying, construction, and maintenance of a railway was 
myself. The date of my agreement was 20th August, 1878. The 
total cessation of the survey was due to opposition on the of 
the Pekin authorities, who at a late moment reve their 
opinion and withdrew their sanction. This was undoubtedly the 
sole instance that a thorough Chinese railway scheme has ever 
got so far as a working survey. 

The proposed line was strongly advocated by Mr. R. R. 
Burnett, M.1I.C.E., who is now actively engaged in mining 
operations in the extensive coal .and iron district of Kaiping, 
seventy miles east of Tientsin. The line proposed was over thirty 
miles in length, of 4ft. 84in. gauge; 60 Ib. steel rails laid on 
wooden sleepers, the country flat, and the ss difficulties 
slight. This line not only would command a large mineral traffic, 
but also that of passengers and agricultural productions of no 
mean Importance. 

The present poor means of water transport between this 
district and any important commercial outlet will prove an 
immense obstacle to all enterprise, and although the Pekin 
authorities as yet show no sign of relenting, there is no doubt 
that eventually a railway of some kind will be built. 

With regard to the great wall, the account you refer to is greatly 
exaggerated, and if your readers will consult the ‘“‘ Journeys in 
China,” by Rev. A. Williams, they will find a far more truthful 
account of the real state of affairs. Personally I have never met 
a single man who has seen it, who was not very much disappointed 
by it and its supposed grandeur. There is usually a tendency 
among ry, oye to either extol or depreciate native work ; and 
until we have a sort of indicator to take truthful diagrams of the 
traveller’s state of health, combined with meteorological conditions 
at any given moment, it will always be y tor b 
the grain of salt. C. W. Kiyper, A.M.1.C.E. 

Kaiping, North China, September 20th. 








MARINE ENGINE GOVERNORS, 

Sir,—Upon the remark of Mr. Edmund Hunt in Tue Enat- 
NEER of October 31st, p. 325, relative to my patent for governors, 
allow me to remind him that it is of every-day occurrence, several 
persons, without knowledge of each other, pursuing the same idea, 
and each solution being entitled to a patent, provided one is not 
a copy of the other; and that mine is not a copy of Mr. Pullar’s 
is evidenced by a substantial model of my conception, made in the 

ear 1876. owever, it is clearly to be seen through my former 
etter that I put no stress any more upon the use of the thrust for 
regulating the speed of the engines. verily believe that neither 
my plan nor Mr. Pullar’s, nor any other based on the thrust, will 
ever come into general use for said purpose, the torsion being an 
incomparably better agent than the thrust. 

Mr. Hunt also says there are contrivances in my patent which 
are to be found in earlier ones. The same can be said of his own 
patent, and all others. No man can produce any mechanical 
combination whatever with such details as have never been 
used before. His further vague assertion, that of said contri- 
vances some are comprised in his own patent of the 21st 
November, 1854, I must most decidedly refute, as I, for myself, 
after careful examination of his patent, cannot find a vestige of 
resemblance in any way. If Mr. Hunt can point out anything 
that has a ing on mine, he is invited to do so. 

In the same number and page of THE Encingrr “T. B.” 
takes the trouble to demonstrate that the thrust is an unreliable 
agent for regulating the speed of the engines, on account of the 
tendency of the propeller shaft to slide forward and backward 
when a —v is head to sea and pitching. At the same time, he 
imagines that he has found means to use the thrust without 
allowing the shaft to slide. If so, he has evidently made an 
improvement; but when he says that the thrust is the 
exact measure of the torsion, ages the friction of the 
bearings, he is decidedly in error. power developed by the 
engines is transmitted to the screw along the shaft in a rotary 
direction, and a longitudinal effect comes back in return, but by 
far not the full ogress of the former. The friction of the 
bearings is generally trifling, but, not representing a constant 
figure, should also be dealt with by the governor, a duty which 
cannot ibly be accomplished with the use of the thrust, but 
very well by the torsion. A great blunder ‘‘'T. B.” makes is 
ignoring what is going on at the screw. Enough has been said in 

£ ENGINEER and other scientific papers that goes to show the 
enormous absorption and waste of power by the screw, and how 
various this loss can be. Take, for example, only the history of the 
Iris. The thrust may be very different, the power of the engine 
remaining the same. Consequently, the truest nt for 
governing the engines is not the thrust, but the effect of 
torsion close up to its origin. . A. Bourry, C.F, 

St. Gall, Switzerland, November 17th, 
(For continuation of Letters see page 439,) 
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THE HUASCAR AFTER HER DEFEAT OF THE 


On the 8th of October the Peruvian ironclad Huascar was 
captured by the Chilians after a severe combat. We have in 
this event one of the first instances of a sea fight between 
ironclad ships. More or less detailed accounts of the fight have 
appeared in the columns of the daily press. We now give a 
map of the manceuvres of the contending ships, and a sketch 
of the Huascar as she appeared after the action, which have 
been supplied by Captain S. B. Luce, U.S.N., to the United 
States Army and Navy Journal. It will be remembered that 
the Huascar and the Union were chased by the Blanco 
Encalada, the Covadonga, and the Matias Cousino, near 
Antofagasta. In her flight she encountered the Admirante 
Cochrane, and at 9.15 a.m. the action began. The Blanco 
Encalada and the Admirante Cochrane virtually defeated the 
Huascar, although other ships were engaged. 

The diagram shows the movement o the vessels during the 
fight. The position of the Peruvian vessels is shown by the 
letters H, Huascar, and U, Union. The other letters indicate 
the sitions of the Chilians. A, Admirante Cochrane ; 
B, Blanco Encalada; C, Covadonga; L, Loa; M, Matias 
Cousino. The position of the vessels at 3.30 a.m., 7.30 a.m., 
and 9.20 a.m. are also shown, as explained, in the upper 
right-hand corner of the cut. One of the divisions was com- 
manded by Captain La Torre, a very young officer, who has 
lately taken command of the tH Admirante Cochrane, 
vice Captain Simpson. The division consisted of his ship, 
the corvette O'Higgins, and the armed transport Loa. The 
other division consisted of the flagship Blanco Encalada—late 
Valparaiso—a sister ship ot the Cochrane, the corvette Cova- 
donga, and the transport Matias Cousino. The Huascar fired 
her first shot at a range of 2800 yards. The Cochrane opened 
fire at 9.30 a.m., range 2000 yards. At 600 yards a shell 
from the Cochrane burst in the turret of the Huascar, killin 
the second in command, Commander Elias Aguirre, an 
all of both guns’ crews. The second crews were sent into 
the turret, and a second shot again unmanned the guns. 
Another shot struck the conning tower, ager oy it and 
killing Rear Admiral Miguel Grau, the body, with the excep- 
tion of the legs, being blown overboard. The same shot 
destroyed the fighting wheel, and killed the third in command, 
ety by concussion, as no wound was visible on his body. 

e Huascar now became almost unmanageable. At 10.10 a.m. 
the Blanco having come up, joined in the fight, taking the 
Huascar between two fires. All the vessels were now movin 
in a circle, of which the Blanco was the pivot. Unsuccessfu 
attempts to ram were made during the fight by both sides. 
The distance was now closed to less than fifty yards, the 
Huascar having ceased to use her great guns on account of 
the loss of men, the argon, be one of the carriages, and the 
jamming of the turret, and having had her steering gear still 
further disabled by having one of the rudder chains carried 
away. Both of the Chilian ships now opened on the Huascar 
with their new Nordenfelt mitrailleurs and with small arms. 
This fire kept the crew of the Huascar below. The officer in 
command of the Huascar ordered her to be sunk, but only a 
few of the sea valves could be opened. He then ordered her 
to be blown up ; this was prevented by the gunner, who, with 
a revolver, threatened to shoot anyone who attempted to re- 
open the zine scuttle which he had locked. The ship was 
on fire in the forecastle. At this time two of the crew of 
a prize captured a few days before, ran on deck with a towel 
secured to a broom handle. The fire of the Cochrane and 
Blanco ceased at 10.55, and the Huascar’s flag was hauled 
down, The upper works of the Huascar are torn to pieces. 
Three shells penetrated the armour of the turret. Several 
entered the side armour just above the water line. The smoke 
stack and conning tower were practically demolished. The 
Chilians buried thirty-one of her men at Mexillones ; many 
more are missing, as only 148 prisoners were taken out of a 
crew of 216, 

Our engraving shows the condition of the Huascar after the 
fight. It will be gathered from this how terrible is the effect 
of shells on thinly armed ships. The black points marked in 
the cut represent the places through which projectiles pene- 
trated, corresponding to the starboard side. The ragged spots 
marked were produced by shot which penetrated on the oppo- 
site side. The white s bounded by dotted lines represent 
the parts of the Huascar which have disappeared, leaving her 
disfigured and useless. The Cochrane was struck only three 
times, one shot coming in at the stern in the unarmoured 
portion and going out on the port side just abaft the citadel. 
Another came in on the bee bow, demolished the galley, the 
pieces of which wounded eight men slightly and two severely, 
and then indented the forward breastwork armour of the 

citadel. Another struck and indented the side armour. 

The Huascar had a powerful ram, and she attempted over 
and over — to use it, but the Admirante Cochrane had twin 
Screws, and she out-manceuvred her opponent. The latter ship 
mounts six og nders on her broadsides, while the Huascar 
had only two 300-pounders in her turret. But the turret 


aH 








Hitt 
Coote 


——s 


8tH OCTOBER, 1879. 












































guns must have been much better served than the broadside 
guns, for the Huascar fired in first hour twenty-five 
shots, to her antagonists’ thirty rounds. The Huascar had 
only 44in. armour, which was worse than useless, whilst the 
Blanco Encalada, andthe AdmiranteCochrane had Qin. plates. | 


have seen her own 4}in. plates were readily burst through. 





The Huascar could not ene this armour; but as we 
pla’ 
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The information available concerning the practice of the con- 
tending ships is extremely meagre. We know that the 
Cochrane was struck with effect twice, and it is said that she 
was once hit on the side armour. How often the Blanco 
Encalada was hit, or if she was hit at all, we do not know. 
So far as can be seen the twenty-five rounds fired from the 
turret of the Huascar must have been aimed very wildly. 
The facts are very instructive, and will no doubt bear fruit in 
the construction of future ships of war. 








LETTERS TO THE EDITOR. 
(Continued from page 438.) 


MARINE ENGINE GOVERNORS. 


Sir,—I regret that it is not my privilege to respond to a dis- 
cussion from some ew source upon the above subject, and 
I would not now intrude upon the columns of THE ENGINEER 
were there not some features in the letter of your correspondent 
of the 21st ult., who signs himself ‘‘ A Marine Engineer,” other 
than those of a direct mechanical nature, that I do not feel justi- 
fied in not noticing. He states, first, that ‘‘ Mr. Silver’s argu- 
ments, as far as I can make out, are certainly not based upon any 
known mechanical laws.” This doubt of my mechanical intelli- 
gence, as far as he ‘‘can make it out,” I need not trouble to 
remove. He then puts a question which I think nothing in m 
letter could have given reason for. He says :—“‘ Does he wis! 
seriously to maintain that it requires as much power to work the 
slide valve of the velometer as it does to move the throttle valve 
of a marine engine?” Now, though I make no reference to any 
such comparison, it may not be improper to state that the relative 
power required to move either depen » mechanical circum- 
stance, and not mechanical principle. The slide valve has of 
necessity the pressure of the steam in the boiler upon it, or what- 
ever less it may have to move under, implies accordingly a 





In the writer’s experience in the use of the same contrivance, 
perhaps long before your a we gre thought of marine 
governors, he has found it more difficult to move the small slide 
valve than the best contrived throttle valve for a marine engine, 
hence the slide valve was substituted for the purpose of working 
a steam piston governor, by one that moved independently of the 
pressure of the steam. Yorr correspondent further says, ** Now, 
assuming the movement of the governor piston to be simultaneous 
with the opening of the small slide valve, I fail to see how the 
Silver type—there are some twelve or fifteen different types of 
the Silver governor, some working on distinct principles from 
others—of governor, acting directly upon the throttle valve, can 
be as sensitive as the Westinghouse governor or the velometer.” 
In the first place, the moving of the governor piston simul- 
taneously with the small slide valve is not assumable ; 
the two are not linked together; the slide valve must 
move first. And the movement of the piston if any- 
thing near steam tight, or if not the ol sat of steam 
to pass it would allow it to await a sufficient accumulation of 
power to move it ; and I think it must occur to your readers that 
there is a frightful want of the knowledge of ‘‘any known 
mechanical laws” somewhere to assume that such a contrivance 
should be as sensitive as one that “‘acts directly upon the throttle 
valve,” and does not wait for a secondary accumulation of power 
to work it. Under the best of circuinstances in favour of the 
velometer, it would imply rather a stretch of fancy to expect the 
ey action to precede the first, upon which the second is 

ependent. 

our correspondent, again, informs us that “‘oneobjectin having 
a steam cylinder was to reduce the movement required in the 
governor spindle to effect the closing of the throttle valve, and 
thus gain in sensitiveness.” It may be that from not being very 
well posted up as to the nature of the case, he means the power 
to work the throttle that was wanting in governors before the 
introduction of the fly-wheel, which proving the superior and 
more reliable, the so-called velometer arrangement of steam 
piston became abandoned. ” 

‘“‘A Marine Engineer,” again, says: ‘* Now, in the Silver 
governor a movement of from 4in. to 8in. is uired to close the 
throttle valve, whereas in the latter t the Westinghouse, for 
example—a movement of yin. will effect the closing of the main 
valve.” What does he mean by movement? ovement of 
what? I must sus that this statement implies additionally 
a want of knowledge of mechanical laws somewhere, at least 
so far as to the nature of governors. Having since my last 
letter examined the specification of the Westinghouse governor 
to which, I presume, he alludes, I find that it is no marine 
governor at all, but simply an ordinary two-ball cen 
governor in principle ; the in. movement of which he refers 
to with such confidence, be it in whatever part of the device 
it may, can be only when applied to small engines. The valve 
is similar in working principle, but not superior to those used by 
Tangye, Pickering, and others, and the governor part inferior for 
marine purposes to that of the Pickering, though not intended for 
marine engines, and of which at least two to one of any other 
kind are in use on land engines in the United States. It has the 
advantage of being free from friction in its centrifugal action, 
there being no joints in the instruments. ; 3 

The Silver governor most in use works on the torsional prin- 
ciple, and is generally driven at about three times the speed of 
the — shaft, and an advance of one-third of a revolution 
of the driving pulley on the speed of the fly-wheel effects the 
full travel of the sliding sleeve; that is to say, an advance 
in the s of the screw shaft on the speed of the fiy- 
wheel of one-ninth of a revolution closes the throttle; 
but be it understood whether advancing or returning to 
normal speed the valve is moving simultaneously therewith, 
which implies the most economical and safe method of regulation, 
and were the governor driven at a thousand revolutions the effec- 
tive performance would be the same. The requisite extent of the 
movement of a valve must depend upon its form of construction, 
and one of any known description may be used with the Silver 
governor. ote 

Your correspondent further says :—‘‘ Mr. Silver’s description 
of the working of the velometer is so manifestly absurd as to be 
unworthy of comment.” This is, of course, very strong argu- 
ment, and may be very satisfactory to ‘‘A Marine Engineer.” 
Were the writer in want of experience or knowledge of the sub- 
ject his suggestion might come very well, ‘That Mr. Silver, 
instead of quoting what he has been told, would see and judge 
for himself, prior to making public assertions which are quite as 
absurd as they are misleading ;” but, as intimated above, the 
writer has through testimony as to the working of such 
things ; and, touching the sensitiveness with a vengeance in the 
working of the oacliel velometer, Mr. Horatio Allen, of the 
Novelty Works, New York, who first introduced the steam 
cylinder and piston for working the throttle valve of a marine 
engine, did not disclaim the liability of the device to work pre- 
cisely as I described in my former letter, and always placed 
buffers in the cylinder heads to meet such a natural contingency. 
His object in using the steam piston, as explained above, was to 
meet the supposed want of power in the marine “‘four-ball 
governor” then applied, but all of which the direct and irre- 
sistible action of the.momentum wheel governor superseded. I 
am sorry that I cannot credit ‘‘A Marine Engineer” with 
having been even of ‘‘ some little use in drawing my attention, 
by his discovery, to one of the defects of the Dunlop governor,” 
for the reason that he has made no “‘discovery,” the defect 








reduced power to work the piston of the ed velometer. 


pointed out arising from its being no governor at all, it not being 
an automatic part of an engine. 
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I ay my ery ‘A Marine Engineer” on finding some one to 
inform him that although many of the ships of the Navy are fitted 
with the Silver governor, they are seldom used. Velometers must 
be in great demand after such extraordinary information, at least 
until patrons find what may prove a mistake. 

Is it not a remarkable, if not a mysterious, coincidence that for 
twenty years the managers of all the principal steamship lines of 
the world, from the Allan, Cunard, or P. and O. down, should 
have been so careful to have their ships provided with the best 
possible arrang: t of a governor of the “Silver type ;” and 
even the ships of the Navy, after having a tested experience on a 
number of them of the advantages in the use of the governors, 
was followed by a special order for their application—see the 
Times, March 8th, 1869—to all ships carrying twin screws? Such 
@ statement appears to carry with it a want of candour some- 
where as = as the apparent want of the knowledge of the 
mechanical laws that should be employed in governors. 

It may be generally relied upon that when a properly fitted 
governor of the kind patronised as above is ad useless, there 

found also, in charge of it, about as useless or incom- 
petent an engineer, or rather engine-driver. For example, in the 
year 1858 the first of the Allan line of steamers was fitted with a 
governor, on the pecuniary condition of “‘no cure no pay.” The 
ship made her repeated round trips for, I think, nearly a year, at 
the termination of each of which the report was that “ there had 
no use for it.” It was known at the same time that on some 
of the passages they had encountered violent weather. An 
evident inattention to the use of the governor not meeting with 
the disposition for fairness on the pert of the superintendent of 
the line, Mr. William Wallace, the engineer of the ship was 
removed and replaced by one idered better up to his work. 
The result of this from an early trip was a letter from Montreal 
the ship’s destination, dated 16th September, 1859, from which I 
extract the following :—‘‘ Just advise any one of the sceptics to 
take a trip across the Atlantic in the teeth of the equinoctial or 
September gales, and if this does not convince them of its 
utility, I do not know what will.—Signed, ‘ William Spark, engi- 
eer. ” 


neer. 

I should have made reference in its proper turn to the effort of 
your correspondent to pervert my inference as to the natural 
result of relying upon the use of an inefficient governor in favour 
of the interests of marine engine builders into an insinuation of 
any kind as a failure, and I can only consider it an attempt at a 
smaller business than should be expected from ‘‘ A Marine Engi- 
neer.” T. Sutver. 

Royal Exchange, Glasgow, December Ist. 

[While we have no desire to cut this correspondence short, we 
must beg those who take part in it to remember that the demands 
on our space are very great, and that short letters may be made 
_ telling and effective than long communications.— 

D. E. 











MARINE ENGINE ECONOMY. 

Sim,—The article on marine engine economy, published in your 
number for December 5th, is almost enough to raise the celebrated 
Carnot from his tomb in defence of his famous investigation on 
heat engines, for rms) v0 his principle and the deductions there- 
from have now enjoyed for nearly fifty years universal acceptance, 
and stand at the foundation of the modern theory of heat, your 
article is totally at variance with them. 

Of course, in the present year of grace it is unn to 
demonstrate the well-known theorem that in any heat engine 


the theoretical efficiency is given by the fraction 


T and ¢ are the absolute temperatures of the source of heat and 
the refrigerator respectively. So applying this result to the final 
example given in your article, and for the present accepting your 
statement that the temperature of the steam when the exhaust 
opens is the lower limit, we find the relative efficiencies of two 
engines working between the absolute temperatures 445° + 460°, 
170° + 460° and 318° + 460°, 177° + 460°, respectively, to be as 
1°66 : 1, instead of as 275 : 141 = 1°95 : 1, which is the relationship 
ing to your determination. 

But the preceding example in your article affords, when an 
error in the data is rectified, even more conclusive proof of the 
fallacy of your method of investigation. You state that the 
engines of the ye mge require 20 lb. of steam horse-power 
per hour, and then determine that 12 Ib. would, according to 
your theory, be sufficient for a perfect engine; but here the 
mistake is made, for the specific heat of steam is taken to be 
equal to that of water, instead of which it is only “48, water being 
unity. Making this alteration, we find your perfect engine 


requires 5 Ib, = 25 1b. of steam per horse-power; it being 


a where 


thus 25 per cent. less economical than the engines of the Eglantine. 
Further criticism is unnecessary ; but I must remark that the 

temperatures between which a steam engine works are that of the 

entering steam and that of the condenser, or the atmosphere 

where there is no condenser, and not, as you assume, the tem- 

peratures of the steam on admission and at the instant when the 

exhaust opens. W. J. Last. 
Manchester, December 8th. 


[We very willingly publish Mr. Last’s letter. If an erroneous 
statement appears in our the sooner it is corrected the 
better for concerned. e statements to which Mr. Last 
takes exception are based on the proposition that only the 
sensible heat of steam is available for the performance of work. 
This statement, again, rests on the proposition that what is 
known as latent heat has no existence. In support of this 
assertion several authorities might be quoted. We cannot in 
this place, however, go deeply into the question ; it must suffice 
to say that the heat said to have me “latent” has really 
been expended in the performance of work. Isherwood writes 
‘The latent heat of steam is composed of two portions, one of 
which is the thermal equivalent of the mechanical power exerted 
in moving back the pressure upon the water through a space mea- 
sured by the difference between the volume of the water and 
that of the steam generated from it ; and the other is the thermal 

uivalent of the mechanical power exerted in destroying the 
oohpilen of the water.” Now it is evident that the work 
thus done by the furnace cannot possibly be available for the 
S—- of more work so long as the steam remains as steam. 

is being the case, we have left to operate an engine only the 
true heat in the steam, which makes itself evident to the ther- 
mometer. It devolves on Mr. Last, or any one else holding his 
opinions, to prove that the latent heat of steam is available for 

e performance of work while it remains latent, and to show 
how it is thus rendered useful. Our propositions are in no wise 
opposed to Carnot’s views, and we do not for a moment dispute that 


when working with a permanent gas the formula Teck is per- 


fectly accurate. If we had to do with a steam gas superheated 
and worked over and over again under such conditions that t¢ 
never fell so low that steam would be condensed, it would apply. 
None of the heat supplied by the furnace after the steam had 
once been made wo' ‘a in such a case become latent. Carnot’s 
proposition applies perfectly to steam engines, the relative effi- 
ciencies of which no doubt depend on their respective ranges of 
sensible temperature, just as do the efficiencies of gas engines. 
The only point at issue between us under this head is the mode 
of cal ing the absolute efficiency of any engine. Our corre- 
spondent will see on reflection that his remarks concerning the 
specific heat of steam have nothing to do with the matter. We 
have only to deal with steam heated in contact with water, and 
each degree of temperature of such steam according to all autho- 
rities represents 772 foot-pounds of energy, and not 772x 48. 
ee, exerted by a pound of steam ceases to be available for 
driving engine the moment it leaves the cylinder, and we 
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refuse to accept our correspondent’s view that ¢ is the tempera- 
ture either of the condenser or of the atmosphere. We shall be 
happy to see the whole question fully discussed in our columns, 
We hold that a broad distinction must be drawn between a steam 
engine and a perfect gas engine, and we venture to assert that 
the results obtained in practice with the steam engine are far 
more consistent with our mode of measuring the efficiency of a 
pound of steam than they are with that adopted by Mr. Last and 
others, without, as we think, due consideration.—Ep. E.] 





THE THEORY OF THE COMPOUND ENGINE. 


Srr,—I see Mr. Turnbull had a presentiment which has been 
verified by a letter from a Mr. Tattersall which proves him to be 
a true prophet. Perhaps this confirmation has somewhat induced 
him to make the bold assertion, ‘“‘that he will gladly undertake 
to effect a saving of 25 per cent. by cmngenins the best single 
engine at present at work.” If I understand him rightly he 
means if an engine is using 2 Ib. he will by compounding reduce 
it to 14 lb., and this irrespective of conditions. He admits there 
are many compounds using more than simple engines; so much 
has to be said relative to the single. Then he says the failure is 
caused by ‘‘mal-construction and mal-design ;” this is substan- 
tially the case with the simple engine. It is a well known fact 
that the economy arises from the number of volumes the steam 
passes through. An engine going through six expansions effects 
a saving of 64°18 per cent. over one with no expansion. An 
engine going through ten volumes effects a saving of 69°76 per 
cent., or 4°58 per cent. over one with six aggrecan I assume 
no engineer will employ two cylinders for 48 lb. pressure. Take 
the terminal in each at 8 lb., then we get 48 Ib. with a tempera- 
ture of 278°4 deg., or a total of 1198°0; then in the latter we get 
80 Ib. with 312°0 deg., or 1209°1 total. I think the latter pressure 
cannot be preserved up to the cylinder with the same chance of 
loss as a less pressure, to say nothing of the larger consumption 
of fuel on the grate-bar to produce it. I think the 4} per cent. 


will soon disappear. 

Mr. Turnbull. is inclined to think ‘‘it impossible to prove by 
formula the superiority of the compound.” He evidently thinks 
a barrier “‘is erected between the condenser and the high-pres- 
sure cylinder in which lies all the virtue.” I am inclined to think 
it is interception, and this only obtains through bad condition. 
Take the simple engine, there is a range of 136°75 deg., 12 lb. 
vacuum ; in the compound the range is 170°35 deg., or 43°60 deg. 
more than in the simple. But then the high-pressure cylinder is 
not exposed to the direct influence of the condenser, but the low- 
pressure cylinder which is in communication with the condenser 
is. If the power of the condenser to abstract heat bea fixed 
quantity each will share alike. 

I would suggest a fund being raised for the ye ope of testin, 
by actual practice the merits of each engine; I will gladly send 
my contribution. Perhaps an eminent firm of engineers would 
supply, say, a 20-horse power engine of each sort, the friction 
ey could be easily applied; then get two boilers to supply 
The reports would be of no 


steam for the respective engines. 
ENGINEER. 


small value to the engineering community. 
December 10th. 





S1r,—I trust your correspondent ‘‘ P. H.” will take neither of 
the mistaken propositions given him by Messrs. Henry and Turn- 
bull, for his paddle engines. Horse-power is the product of load 
into feet traversed; with a light load running many feet, you 
save coal and consume space; and with a heavy load running 
fewer feet the result is the reverse; and in the case of a paddle 
steamer for coast or river traffic, ship space is of more value than 
the small quantity of coal saved by the use of a longer engine. 
Therefore the heavy load and short stroke is the most suitable. 
The following are the proportions which would recommend 
themselves as being suitable for ‘‘P. H.’s” purpose. Feet per 
minute, 300; revolutions, 374; stroke, 4ft.; final pressure in low- 

ressure cylinder, 6°5 1b. per square inch; ratio of expansion, 
10; capacity of high-pressure cylinder at point of cut-off = 
280-LH.P. 

4°8 x 75 
pressure cylinder = 7591°4 x 10 = 75914; diameter of low- 

“area Ai Ss s 
48 x “7854 45in.; diameter of high 
pressure cylinder = 26in. 

The saving of ship space gained by the use of this engine 
instead of that advocated by Messrs. H. and T. is 9ft.; a space 
which is well worth paying a little extra coal for. To the ques- 
tion asked me by ‘‘ W. F.,” Mr. Turnbull has correctly, for 

dle engines, pointed out the reasons which guide engineers in 
etermining the ratio of cylinders. But for screw engines, or in 
engines where the power is all sent the one way, I would advise 
“*P. H.” to look for the ratio between the cylinders in the after 
crank pin. 

As an ‘‘ Apprentice not Ignorant of Mathematics” is very much 
ahead of many of his fellowapprentices, I would recommend him to 
find out what he wants to know, by making diagrams of the turning 
moments of the cranks set at every conceivable angle, as also to 
study a correct set of cards taken by himself from a compound 
engine. He will find the study satisfactory and profitable in the 
extreme. 

As I have been asked privately by some engineers if my Tables 
of the theoretical I.H.P. of 1 lb. weight of steam are published, 
and if so where they are to be found, I beg to reply through 
your columns that they are not published, and, so far as I know, 
are only to be found with me. If engineers cannot or have not 
the time to make them, by enclosing me 3s. 6d. in stamps I shall 
send them copies. R. B. Sarra. 


x 9760°4 = 7591°4 square inches; capacity of low- 


pressure cylinder= 





Srr,—Messrs. Turnbull and Henry have, inresponse to ‘‘P. H.,” 
written two letters full of figures, and giving results which are 
very much alike. These letters are elaborate, carefully worked 
out, and quite unpractical. The reasoning of Mr. Turnbull in 
particular is quite vitiated by the fact that he has overlooked the 
influence of the receiver or its equivalent between the two 
cylinders, the effect of which is to lower the pressure in the large 
cylinder. Your correspondent’s reasoning as to cylinder dimen- 
sions is right only for engines working with cranks opposite each 
other, the high-pressure cylinder exhausting at the end of its 
stroke directly into the low-pressure cylinder, the pistons being 
always at opposite ends of the cylinder when the exhaust ports 


open. 

I will feel under an obligation to Mr. Turnbull and to Mr. 
Henry if they will give me particulars of a single English or 
Scotch marive engine in which the capacities of the cylinders are 
more than four to one. 

I have been familiar with the best practice of the best 
engineers for the last sixteen years, and I have had hundreds— 
I might say thousands—of diagrams through my hands; 
but I never yet came across a marine engine working regularly 
at full power with an admission to the small cylinder of 
less than half stroke on the average. That is to say, the 
lead given to the slide valve to counteract the dead weight of 
piston and cc ti will someti cause the cut-off to take 

lace a little earlier than half stroke on the down stroke, and a 
ittle later on the up stroke, but the average will be half 
stroke. I have now lying before me diagrams of two eminently 
successful ships. One has cylinders 37}in. and 69in. by 43in. 
stroke ; steam cut off at a little less than five-eighths in small 
cylinder ; steam, 75 lb.; indicated horse-power, 980, of which the 

cylinder does 500, The engines of the second ship are 37in. 
by 70in.; 44in. stroke; average admission, over five-eighths 
stroke Bey 490 low-pressure, 429 high-pressure ; steam, 80 Ib. 

I could fill a page of THe Enoivzer with similar examples, 








all showing that the rule you gave in your article is perfectly 


correct, namely, calculate the size of the low- ure cylinder, 
add 10 to 20 per cent. for losses of effect, make the small cylinder 
one-half the diameter of its fellow, and cut off at five-eighths on 
the up stroke and at one-half on the down stroke, and you will 


have an engine prroertanne consistently with the best practice 
in the North of England, the Clyde, and the Mersey. © pracs 


tical marine engines are worked with the small admissions Mr, 
Turnbull suggests, nor is it necessary that precisely the same 
amount of power should be got out of both cylinders. A diffe. 
rence of 20 per cent. is a matter of no importance whatever, 
Mr. Turnbull and Mr. Henry have given us enough theory ; let 
me hope that some of your correspondents will let us have a little 
practice, A SUPERINTENDING ENGINEER, 
Glasgow, December 8th. 


BELLS AND BELL FOUNDING, 

Sir,—Todhunter in his text-book says that it is usual to repre. 
sent unknown numbers by the final letters x, y, z; and_so these 
letters appear upon the title-page of the little book on Bells and 
Bell-founding which you reviewed last week. I must thank you 
for an appreciative and interesting notice by one who is evident] 
no other than a capable writer himself upon the subject ; but } 
must decline to accept the authorship of what has been the result 
of long co-operative effort. 

Experimental | into the domain of practical metallurgy 
conducted by qualified practical men, I have always believe 
should ess the double charm of honour and profit. Our con. 
tinental neighbours and American cousins recognise the fact. So 
also a few noteworthy men have in this country ; but the bulk of 
foundry operations, for instance, are still carried on as in days of 
yore. It may be my privilege at a future time to be instrumental 
in laying before you the result of some more investigations in 
this branch of industry, for notice in your valuable journal. 

Kindly insert my disclaimer of authorship, as explained herein, 

Bristol, December 8th. JOHN LLEWELLIN, JUN. 








THE NEW SYSTEM OF BELL-HANGING. 

Srr,—On the 15th November, 1878, you published a letter 
dated Salisbury, and signed ‘Treble Bob,” which suggested an 
entirely novel idea of hanging bells on iron stocks instead of 
wooden ones. On the 29th of September a ring was opened hung 
on the plan advocated by your correspondent, and proved a per- 
fect success. The ring was cast by the Redenhall Foundry Co., 
and all the work done by that mei eam firm. 

The new system has, however, nm very much pulled to 
pieces 4 the wooden bell hangers. Among their objections to 
iron is that it is more likely to be affected by changes of tem- 
perature than wood. So it is, but one must hang a bell to a wood 
stock by iron bolts, and the wood will shrink in dry weather and 
the bolts expand, the bell becoming loose on its stock, whereas 
a bell hung in iron, with proper lock-nuts, can never get loose, as 
all will expand and contract equally. They say that iron fittings 
will require great attention. his is a mistake, as a cage, 
rivetted together, would not require any attention. Moreover a 
bell hung in an iron stock, with central wane bolt, could be 
turned, when necessary, without skilled labour. I mean by “‘ when 
necessary,” when the clapper has worn the bell by striking in one 
place. Another immense advantage is that old bells can + hung 
short in curved iron stocks without mutilating them by cutting 
off their canons. But the great advantage is that bells hung in 
iron are safe from fire. 

I don’t at all agree with ‘“‘ Treble Bob” when he says that the 
canons can be cut off a bell without injuring its tone. I know a 
bell cracked in its crown, and it sounds cracked too. Though his 
drawing of a bell hung in the old way is a caricature to set off his 
new system, at the same time bells hung as the St. Paul’s ones 
are look fearfully ugly. Foreman Fitter. 

December Ist. 


MR. KNAPP ON HARBOUR BARS, 

Srr,—I forgive you. I have just read in your issue of October 
31st my postal to you, and am considerably amused that you 
should have published so insignificant a matter after passing 
unnoticed the pamphlets therein referred to, which are really 
worth publishing. e epistle, together with the postcard, clearly 
indicates my mood when writing it. Now that your attention 
has been called to it I am satisfied that you will acknowledge that 
the pamphlet on ‘‘ River Surfaces” is as important and valuable 
as any previous work on the subject ever written ; I have no fear 





of its standing all criticism. The comput on ‘‘ Deepening the 
Bar of the Port of New York” is also important but not so 
generally interesting. 

I don’t deny that I feel sore against the t of the 





Institution of Civil Engineers of 1877; in June that year I went 
to London expressly to read before that Institution what I here 
assert to be the most important and valuable lecture on ‘‘ Harbour 
Bars ” ever given tothe public; showing how “ Bars ” new formed 
could and should be permanently deepened, and broadly con- 
demning the universal jetty system; my paper and method was 
entirely original, never having been read before any society 
even in this country; my idea being that it would be credit- 
able to both sides that I should first give the paper to the 
public from a society that represents more combined engineering 
talent—notwithstanding their previous record on this subject— 
than any other similar society in the world. My allusion to it 
on the postal was intended to refer to its then management, and 
the undue control some of its leaders had in that institution, 
which I plainly perceived. I presented my paper, which was so 
graciously received by the worthy secretary that I felt assured 
that it would be received by the society; but as several weeks 
passed without reply I began to grow doubtful and fretful at being 
detained in London with that sole object, when finally it was 
returned to me with no explanation whatever, except that it was 
“unsuitable.” Whether it was too long or too short inits length, or 
too broad in its style, or too deep in its profundity I never learned, 
but had I known what the objection was, would only have been 
too glad to have obviated it, if such was possible. The same 
lecture was read, precisely as offered to the Institution of Civil 
Engineers, the following year by the Society of Engineers, 
Westminster, in my absence, and I complain of your journal that 
you never noticed it, even though you had full notice of its 
delivery together with a synopsis of it, while I am sure, had it 
been read at the Institution of Civil Engineers, you would have 
reported it in full. 

simply wish to add that after being refused admittance to 
the door at which I have properly knocked, and to which I think 
I am entitled to be properly received, that I am always ready to 
kick it open, and in the present case your kind publishing of my 
postal opens the door, I think, to a fair consideration of a question 
emanating from a foreigner who has always championed British 
men and women, their talents and grandeur, notwithstanding 
personal grievances. I hope you will — this as a necessary 
explanation of the postal. EnrY F. Knapp, C.E, 

trand Central Hotel, New York, November 14th, 
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LEICESTER. 
List of tenders received for police station and two cottages 
in Woodboy-street. 


£s. 4. 

Sharp and Son (accepted) .. oe 981 0 0 
DG > os. se oo 30 . 997 18 0 
Rudkin, W. and A... ° 1000 0 0 
Pailthorpe, W... .. «. ° 1005 0 0 
Duxbury and Son, T. .. ° 1010 0 0 
Rudkin, Bros... .. f ‘ 1020 0 0 
Hallam, J. L. ° ‘ ° 1029 0 0 
Smitten, 8. a ee ee se ee 1030 0 0 
WO Mis 60) 66 we. 06 6% ° ee 1058 15 0 
Greenwood, J... «+ «+ os + oe oo oo oo £125 0 O 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving u the number of the page of 
THE ENGINEER at which the Specification they a is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe Encinger Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates'of Provisional Protection for Six Months 

3081. PREVENTING Fraup in Cugques, &c,, T. W. Evans, Eccles.—29th 

a, % all &c., Epirices, W. Golding, Canonbury, London, 

3239. InpicaTiNG the Number of Revotutions of the Drivine Suarts of 
Macuiery, G. F, Redfern, South-street, Finsbury, London.—A com- 
munication from H. Lamotte, Paris.—1: 2th August, 1879. 

3661. TreaTine Porasu, G. J. B. Lacombe, Lille, France.—13th September, 

sou Gasvates Generators, A. Gutensohn, Exmouth-street, London, 

3944. Winpow oe ome Z. ta North View House, Great Y armouth, 
Norfolk.—lst October, 18 

3951. CookING ae thing a A. R. Hildebrandt, Market-street, Man- 
ame. —A communication from J. Fleischer, Cologne,—2ad October, 





an , ee and Dresses Worn by Divers, H. A. Fleuss, Dale-road, 
Haverstock-hill, London. 

4139. STOPPERING "Borr.es, E. . A. Briggs, David-place, St. Heliers, Jersey. 

—13th October, 1879. 

4146. LypicaTING a of Space, &c., J. Lucas, Defoe-road, Tooting 
Graveney, Surrey.—1l4th October, 1879. 

4182. Licntina Rattway Carriaces with Gas, G. Gore, Balsall Heath, 
Worcestershire.—16th October, 1879. 

4254. Vatves, F, W. Unterilp, Diisseldorf, Germany.—20th October, 1879. 

4260. CoNSOLIDATED Foop ABLETS, J. Jones, Whitcomb-street, Pall 
Mall East, London.—2Ist October, 1879. 

4278. DoupLinc and WinpING YARNS, J. and J. Horrocks, Manchester. —- 
22nd October, 1879. 

4344. INTONATION of Musica. InstruMENTS, J. W. Goundry, Darlington, 
—24th October, 1879. 

4356. CapsuLes for Borries, G. H. Jones, Great Russell-street, Blooms- 
bury, London.—25th October, 1879. 

4424. Honsesnor, W. E. Gedge, Wellington-street, Strand, Londun.—A 
a ‘from Messrs. Dewey and Co., San Francisco, U,8S.—30th 


October, 1879. 

4448. TICKETS ‘Issue to Passencers on Tram-cars, &c., A. Ellissen, 

ildi London.—3lst October, 1879. 
4474. PenvorMING SuMs in AppiTion, L. Stowe, W iiagien, New Zealand. 
—2rd November, 1879. 

4562. Looms for WeraviNe, J. Northend, x E. Taylor, J. Cullen, and T. 
Sutcliffe, Bradford.—8th November, 1879. 

4579. Srrisnine Macuinery, C. D. A Abel, th ton-buildings, London. 
—A communication from Otto Poppe, Kirchberg, Saxony. 

4585. Steam Foo Horys, C. Kesselur, Mohren-strasse, Berlin.—A commu- 
nication from C. A. J r, Bremerhaven, Germany, 

4587. Firrines for Towet Rouvers, &c., J. Watts, Manchester. 

4589. GeneraTiING ELecrric Currents, C. F. Heinrichs, Guildford-street, 
Russell-square, London. 

pape gong Sionav or Inpicator Apparatus, W. Moseley, Clapham- 
r urrey. 

4595. Wnees and Tires, J. Sharp, Sheffield.—11th November, 1879. 

4597. Sroves, D. O. Boyd, Conduit-street, London. 

4599. Weavinec Fancy Fapnics, J. W. Hall, Manchester. 

4003. Hiau-pressure Fivrers, I. Fursten! n, and H. Wildt, Bradford. 
—A communication from R. Schomburg, Planen, Dresden. 

4605. Fosiste Pivos, G. Platts and F. Wood, Salford. 

4607. Coatixno Grass with GeLarmnous or Viscous Puorooraruic Com- 
pounbs, J. W. Swan, Newcastle-upon-Tyne. 

4609. Oxtarnine CoBatt, &c., from their Ores, J. Carew, Lea Bridge- 


, Clapton. 

4611. Hypro-ox1e of Carson, W. A. Barlow, % Paul's-churchyard, 
London. —A communication from G. Dehaynin, Paris.—12th November, 
1879. 

4615, Secy-inpexinc Hotper and Brnper for Letters, &c., A. Armitage, 
Breckenbrough, Cheltenham. 

4617. Svovine, &c., Woven Faprics, &c., J. Macleod, Renton. 

4619, SoLIDIFYING Liquip and ns -LIQUID SUBSTANCES, W. L. Wise, 
Whi from Messrs. A. J. 
Cazet, J. Lafaurie, C. Foasier, ‘on A. Mathey, 1 Paris, France. 

4625. STEEL and Iron, E. C. Manico. buildings, London.— 
A communication from L. Bobliqu e, Paris, enon 

4627. Breap-makino, L. Campbell, ~~ 

4629. UTivisinc SLacs, A. Snes Darnall, Shetfield. 

4631. Carpinc Fisres, H. G. Hudson, Springfield Mill, Morley, and 

J. Beaumont, Morley. 

4633. CanriaGe Axces, &c , W. Bagshaw, Dudley. 

4635. Rockine Cuarrs and ‘CRADLES, A. M. Clark, Chancery-lane, London. 
—A communication from Walter Heywood ‘Chair Company, Fitch- 


burgh, U.8.—13th November, 1879. 
M -Rrown, Southampton- 7 ta 
U.S. 














4637, SuLPHATE of Lime, ° 
dou.—A communication from Z. C. Warren, New York, 

4639, Clamps, J. J. henge Walsall. 

4641. WueELs, Cc. Kirk, 8 

7“, WATER-CLOSETS, "&e., D. Hutchinson, Oak Foundry Company, 


seh thoes ** Printers’ Ink, C. Kesseler, Mohren-strasse, Berlin, Germany. 
—A communication from H. Gunther, Berlin, Germany. 
4647. Proprettinc Veunicies, H. H. Lake, buildi 
on.—A communication from L. Hugue and A, Delaunay, Paris, 


seit, is, Hybnocannos Lamps, D. P. Wright and B. Wright, Birmingham, 


“sl. Treatino Cows, &c., A. Tyan, Kilburn, London. 

4653. Evecrricity, J. Hopkinson, West 8s, Westiminst 
—Uth November, 1879. 

4655. Doors for Puppuinc and Mint Fvrsac es, N. Dunn, Tipton, 
Staffordshire, 

4657. WATERPROOFING &c., Printep Fasrics, J. Walker, Clayton-le- 
Moors, Lancas 

4659. TuRrust and Srer Bearinos for Saarrs, &c., A. Osenbriick, Heme- 
lingen, near Bremen, Germany. 

4661. Preventinc Waste of Water, T. C. Mathew, Saint Pancras Lead 
and Zine Works, ae ae Town, London, 

4663. Fan Foroes, &c., W. Allday, jun., Birmingham. 

4667, ORNAMENTING Kyrrrep, &., FABRIcs, T. Strahan, Austin-street, 
London.—15th November, 1879. 

4669. Armour Piates, H. ‘Studer, Royal Hotel, Blackfriars, London. 

4671. Tricycies, 8. Dorsett and J. Walker, Wolverhampto! mn. 

4675. Securtna Winpows, W. 8. Simpson, Battersea Park-road, London. 

4677. Evevetrep Luacace, &c., C. Keith, Inverness, N.B. 

4679. ApsusTABLE Bens, &c., J. Richard, Pulford-street, Pimlico, London, 
—lith November, 1879. 

4681. Steam Bot.ers, Ww. Whittle, Smethwick. 

4683. Curtine Screws, &c., H. J. Haddan, Strand, Westminster.—A com- 
wunication from O. Boursett and E. Weiler, Berlin, Ge rman 

4685. we, Testes, &e. , ORGANIC or other MATERIAL, M. Stobbs, rosvenor- 
_ Pym hay Pimlico, London, and G. Seagrave, Wellington-buildings, Chelsea, 

ion 


4687. Manure, E. C. Leventon, Liverpool. 
4689. Cartringes, A. Longsdon, Queen Victoria-street, London.—A com- 
munication from A. Krupp, Essen, Germany. 
4691. Rattway Brakes, 8. Pitt, t,, Sutton, Surrey.—A communication 
from International Railway a a ‘om Canada, 
4693 Sror-ninces for Desks, ke, South is 
don.—A communication from J. Mi. Dodge, New York, U.S. 
4695. Forminc FLANGES on METAL TUBES, Benson, Southampton- 
bremied London.—A communication from W. E. Basset, Cincinnati, 
0, 


4697. Meters for pyeeras te 8 the FLow of Water, &c., A. H. Robinson. 
Dublin, Ireland.—18¢h November, 1879, 

4699." BILLIARD Tasxs, J. Imray, Southampton-buildings, Chancery-lane, 
London.—A communication from M. Hess , Berlin, Germ 

4703. Gameene Firres, W. Kitchin and T. ’ Kitchin, Stanningley, near 


4705. Suurries for Weavine, T. F, Dotinnm, Paddock, near Huddersfield. 
4707. Brakes, W. Worth, Rochdal 
4709. besa for SecurInG la Parers, &., A, W. L. Reddie, 
cery-lane, London.—A communication from E. F. Miller, New 
York, U, 819th November, gina 


Inventions Protected for “Bix N Months on the Deposit of 
Complete Specifications. 
2a and Prepartne Wort, F. Tillmann, Arsbritck, Germany. 


= Gareene and Distrrevrine Tyrr, R. Winder, Bolton.—27th 
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Patents on which the Stamp Duty of £50 has been Paid. 

4670. Treatina Coprrr and Correr At.oys, W. E. Everitt, Birmingham. 
—2nd December, 1876. : 2, 

4674, BRICK-MAKING ment, H. Ward, J. Ward, and W. Ward, jun., 
Leeds.—2ad Dece Me 

4682. Borine, &c., ote tel W. Kh. Lake, Southampton-buildings, Lon- 
don.—4th December, 1876. 

4701. Squeezine and Work1No Biooms, &c., P.G B. Westmacott, Elswick. 
— 5th December, 1876. 

4708. Morive-power Enoine, T. C, Boutet, Boulevard St. Denis, Paris.— 
5th December, 1876. 

4762. Propuctya Cou p, &c., Air, F, Windhausen, Roonstrasse, Berlin, 
Prussia. — 8th December 1 876. 

bay - aaa i. Martin and R. Robertson, Coatbridge.—13th Decem- 

vy; 876. 

13, SPREADING DrEssED Sirk, J. Lister and A. Greenwood, Leeds.—lst 
January, 1877. 

4759. ConstructTING and Prore.iine Suips, &c., 8. Pitt, Sutton, Surrey. 
—8th December, 1876. 

4677. Currina Movu.pines in Strong, &c., N. G. Kimberley, Great St. 
Helen's, London.—4th December, 1876. 

oer. er aa a nag A. Hopkinson and J. Hopkinson, 








th 

0. "Barary Vatves, J, A. oa. and J, Hopkinson, Huddersfield.— 
3rd January, 1877. 

4698. Puppiine Lnon, &c., J. Trow, Dudley.—5th December, 1876. 

4703. ConstRucTING Musicat Instruments, J. T. Wright, Glasgow.—5th 
December, 1876. 

4715. SEAMLESS _e~ Lenny aay E. H. Waldenstrém and W. Sumner, 

—th b 
4718. Driving Macuinery, My ak Derwent Villas, Grove Vale, 
it Dulwich, a my = December, 1876. 

1l. Wrixprxo, &., Corton, &c., W. L. Bright, One Ash, G. em, Pe a od 
Nook, and J. Fielding, Mizzy- buildings, Whitworth- road, Rochdal 
lst Jannar! 'y, 1877. 

“ Traction and other Enoines, J. Ruston, Lincoln.—6th December, 
876. 


4756, Finisnine Corros Fasrics, R. Wilson, Bridgewater Foundry, 
Patricroft.—8th December, 1876. 

4780. ManuracturinGc Guiass, F. Siemens, Dresden, Gormany,—l1l1th 
December, 1876. 

4833. MANUFACTURING PRUNE Wixe, W. Thompson, Clare Hall, Raheny. 
—lith December, 1876. 

4860. PREVENTING OVER-WINDING in Mines, &c., R. Ramsey, Carlin How, 
and E. M. Hann, Brotton.—15th December, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 


me Sprnwinc Corton, &c., J. Bullough and J. Leachman, Accrington. 
12th December, 1872. 
757. ——e C. M. Spencer, Hartford, Connecticut, U.S.—19th Novem- 


ber, 1873. 

3627. mien Heaps of Carriaces, A. McKenzie, Little Windmill-street, 
London.—2nd December, 1872. 

8653. Spinntnc Woot, &e., ys Bonneville, Piccadilly, London.—4th 
December, 1872. 

3720, LeTren-PRESS Patino, D. Servante, jun., Charlton-crescent, Lon- 
don.—7 th December, ag 

3730. Horse-rakes, W. N. Nicholson, Trent Ironworks, Newark.—9th 
December, 1872. 

3694. pga | ot other Carriaces, G. Spencer, Cannon-street, London, 

and , North-street, Fitzroy-square, London.—6th December, 








hae 
3791. a  saageag Smatt-arms, W. Anson, Birmingham.—14th 
December, 187: 
49. Pristixe Tin: &c., T. eeypaties Manchester.—4th January, 1873. 





Notices of Intention t to Proceed with Patents. 


2731. PREVENTING SMOKE, T. J. Allen, jun., Millwall, and J. Boes, Cubitt 
Town, London, —4th July, 1879. 

3081. Preventinc Fravup in Cueques, &c., T. W. Evans, Eccles. 

3082. Iron and Stre. Wire, W. A. Barlow, St. Paul’s-churchyard, Lon- 
don.—A communication from W. Boécker. —29th July, 1879. 

3106. Locks, J. Betjemann, Pentonville-read, London 

3115. Steam a H. E. Newton, Chancery-lane, Tatilien. <n, commu- 
nication from ©. B. Kendall,—31st July, 1879. 

3132. ComMMUNICATION Between Vessets at Sea and the nag &e., 8. 
tong A mee ar and a C. Johnson and 8. E. Phillips, V ictoria 
Works, V road, Charlto 

3136. PowER HAMMERS, J. H. _~ Lincoln’s-inn-fields, London.—A 
communication from J. L. M. Diot and F. Yates. 

$137. Rerpropucine the Deratzs of PLaxs, &c., W. H. Arber, Leytonstone, 
Essex.—2nd August, 1879. 

3139. MuLtipLe Copyinc Apparatus, T. H. Taylor, Manchester. 

3140. Motor Enornes, 8S. Clayton, Bradford.—4th August, 1879. 

3141. Extractine Grease from Seeps, &c., W. Saunders, Liverpool. 

. —_ Generators, T. Russell, Aberdeen.—A communication from 


ee Snutrers, Saves, &c., J. Woodhead and W. Binns, 
~~ semana J. D. Napier and R. D. Napier, Glasgow.—5th August, 


ssy, a Merauiic SHeets with Tin, I. Matthews, Abercarne, 
Newport. 

3166. Penno.pers, D. Cameron, Elinburgh. 

3167. Corkscrews, W. E. Hipkins, a. en —6th August, 1879. 

3171. Hypravutic Weicuine Macuine, T. — Fleet-street, London. 
—A communication from J. ps, 

3177. Gas Burners, A. M. Silber, Wateatececteeet, Kenton. 

$181. TREATING VEGETABLE TEXTILE Fipres, A. M. Clark, Chancery-lane, 
London.—A communication from J. J. Imbs. vn ae August, 1879. 

3182. Cortina, &c., Woven Fasrics, 8. Shaw-Brown, Liverpool. 

3183. Gas, W. ‘Cleland, Linacre, Lancaster. 

3188. BLEACHING Amber, &c., J. G. Wilson, Market-street, Manchester. — 
A communication from E. Schrader and 0. Dumcke.—8th August, 

79. 


18 
3202. Setr-actine Weicuine, &c., Macnives, W. H. Baxter, Brixton-hill, 


Surrey. 
3207. ioveeume ELEcTRIC Cunnents, he mr Lake, Southampton-build- 
London.—A m fro} Si i.—9th August, 1879. 


ii 
320° 3 MetaLuic Bepsteabs and Cors, E. eee G. Hodgetts, and H. 





3226, OVERHEAD Sewina, C. D. Abe bel, Southampton-buildings, London.— 
A communication from L. B and J. Boll 

$228, PERPETUAL ADVERTISING at A. M. Clark, Chancery-lane, 
London.—A communication from J. G. L. Jullien. - llth August, 1879. 

3244. Stipe Vatve Gear, H. Simon, St. Peter’ ‘s-square, Manchester.—A 
communication from G. Klug. 

$251. Raproorapus, C. Milton, 2 Houth Audley-street, London.—A commu- 
nication from D. Winstanley. —12th August, 1879. 

3288. CoMPENSATING for VARIATIONS _ the Lencta of Wires, E. P. 
Gadsby, Rainhill.—14th August, 187' 

3299. IyFants’ Fronts, &c., E. Whitehall, Bromley-place, Nottingham.— 
15th August, 1879. 

3323. Rarsinc and Lowerina, W. Clark, Chance: wnew ae com- 
munication from 8. Denis, A. Samper, and J. Valen: 

— \ capeongeeein C. A. Sundstriém, Stockholm, Sweden. 18th August, 


187: 

$349. , Castes of Corp, &c., C. Thiefry, Boulevard St. Denis, 
Paris.—19th August, 1879. 

$445. DyEING an PRINTING, A. M. Clark, Chancery-lane, London.—A 
communication from C. Collin and H. Lenicque. —27th August, 1879. 

$494. Sewinc Macuiners, A. M. Clark, Chancery-lane, London. “A com- 
munication from the Wilson Sewing Machine Company.—30th August, 
1879. 

3605. ReTorts, &c., C. Madge, an a rong 1879. 

768. Evevators for Stackine Hay, &c., H. Deanshanger Iron- 
works, Northampton.—19th September, ‘1879. 

8808. GLazinc CoLouRED Paper, &c., G. Tidcombe, wt Watford, Herts. 
—22nd September, 1879. 

$977. Sasues and Sash Frames, E. Davey, Edward-street, Hampstead- 
road, London.—3rd October, 1879. 

4076. Brxpinc Cut Crops into Sueaves, W. MclI. Cranston, Worship- 
street, London.—A communication by the W. A. Wood Mowing and 
Reaping Machine Company.—8th October, 1879. 

4137. HeLmets and Dresses as WorN by Divers, H. A. Fleuss, Dale-road, 
Haverstock-hill, London.—13th October, 1879. 

4278. DousLINe and WrxpIxe Yarns, J. and J. Horrocks, Manchester.— 

—22nd October, 1879. 
4403. Drawine or SHapine Wire, G. Ashworth and E. Ashworth, Man- 








ce r. 
4410. AscERTAINING the Presence of INFLAMMABLE Gas in Mings, W. 
Young, Belfast.—29th October, 1879. 
a or ge SECOND Sror Watcues, W. and W. Hirst, and J. Hirst, 
effield, 
4434. Conpensinc Exnaust, &c., ay W. Black and T. Hawthorn, 
Gateshead. 


-on-Tyne.—30th October, 1 
4470. Constructixa Prers, L. “Clark and J. Standfield, West- 
bers, Wes! tminster.—lst November 


879. 
4474, Perrormine Sums in Appitron, L. Stowe, Wellington, New Zealand. 
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4512, Worxine the Vatves of Motive Power Enaines, J. H. Kitson 


= PROPELLING, &c,, Sures or Vessets, J. L. Corbett, W. Lochhead, 
David Hosie, Glasgow. 

4521. Hawp es of Trowets, G. Heaton, Oldbury.—Partly a communica- 
tion from Messrs, Underhill Bros.—5th November, 1879. 

4534. DYNAMO-ELECTRIC, &c., Macnines, C. W. Siemens, Queen Ann’s- 
gate, Westminster.—tth November, 1879. 

4550. Borries, C. J. Wade and J. W. Dobson, Barnsley. 

4556. Twistine and DouBLING Yarns, G. Roper, Stockport. 

s6i0, Casrons for Furniture, J, 8. Crowley, M ter.—8th Ni ber, 











4567. Daawine, &c., Beer, &c., F. Bolton, Salford, near Manchester. 

4568. SHUTTERS, &e., R. Orr, Relfast. —10th November, 1879. 

4582 Sarery BREAD Fork, H. C. Macdonald, Denmark- villas, Brighton. 

4587. —— for TRroweEL Ro.iers, Buinp Rouers, &c., J. Watts, Man- 

chester. 

4589. GENERATING ELEcrRic Currents, C. F. Heinrichs, Guildford-street, 

Russell-square, London. 

4595. WHEELS and Axes, J. Sharp, Sheffield.—11th November, 1879. 

4599. Weaviya Fancy Fasrics, J. W. Hall, Manchester. 

46u5. Piucs for Steam Boirers, G. Platts and F. Wood, Salford.—12th 

November, 1879. 

4627. Breap-MAkING, L. Campbell, ny 

4633. CARRIAGE AXLES and AXLe-BoxEs, W. Bagshaw, Dudley.—12th 
November, 1879. 

4642. Pockets for WEARING ApPaREL, C. love, Manchester. 

4653. TRANSMITTING Power by Execrriciry, J. Hopkinson, Westminster- 

bers, Westminster.—l4th November, i879. 

7667. ORNAMENTING Knitrep, &c., FABRics, T. Strahan, Austin-street, 
London.—15th November, 1879. 

4685. PRropucine VARIOUSLY HeEatTep or CoLp ATMOSPHERIC or MIXED 
Air, &c., M. Stobbs, Grosvenor-read, Pimlico, London, and G. Sea- 
grave, Wellington-buildings, Chelsea, London. 

4689. CarTRipcEs, A. Longsdon, Queen’ Victoria-street, London.—A com- 

munication from A. Krupp. 

4697. MEASURING, &c., tg y Water, &c., A. H. Robinson, Dublin, 

Ireland.—18th November, 1 

4848. OBTAINING and 1 hel Wort, F. Tillman, Arsbriick.—27th 

November, 1879. 








see having an interest in 0; ing any one of such applications 

should leave particulars in writing of their objections to such application 

¢ _ office of the Commissioners of Patents within twenty-one days after 
ate. 


List of Specifications published during the week ending 
December 6th, 1879. 


1347, 6d.; 1391, 6d.; 1425, 6d.; 1448, 2d.; 1562, ds 5 1579, 6.5 1611, 6d.; 
1616, 44.; 1630, 8d.; 1632, 6d.; 1638, 6d. 1635, 1010, 8. 2d.; 
1644, 6d.; 1647, 6d’; 1648, 4d; 1654, 6d.; $8 od: Tea, 4d.; 1696, 6d.; 
1697, 4d.; 1699, 8d.; 1702, 2d’; 1706, 2d.; 1708, 6d.; 1715, 6d.; 1726, 4d.; 

1728, 6d.; 1730, 6d.; 1748, 2d.; 1751, 6d.: 1752, 2d.; 1753, 4d.: 1754, 8d.: 
1755, 2d.3 1760, 4d.; 1761, 2d.; 1762, 4d.; 1763, 2d.; 1764, 2d.; 1765, 2d. 
1766, 2d.; 1767, 2d.; 1768, 6d.; 1769, 2d.: 1772, 4d.: 1774, 6d.; 1776, 6d: 
1777, 2d.; 1778, 2d; 1779, 2d-; 1780, 2d.; 1781, 2d.; 1782, 2d: 1783, 4d.3 
1784, 2d.; 1787, 2d.; 1789, 8d.;'1790, 6d.; 1791, 2d.: 1792, 6d.: 1793, 2d.: 
1795, 2d.; 1796, 6d.; 1798, 2d.; 1799, 2d.; 1800, 2d.; 1802, 6d.; 1s08" 6d.; 
1805, 2d.; 1806, 6d.; 1807, 2d.; 1808, 4d.; 1810, 6d.; 1811, 4d.: 1814, 6d.: 
815, 4d.; 1816, 2d.; 1817, 2d.; 1819, 4d.; 1821, 2d.; 18227 2d.; 1828, 2d: 
1825, 2d.; 1826, 2d.: 1827; 2d.: 1830, 2d.; 1831, 2d.: 1833, 4d.; 1835, 2d; 
1837, 2d.; 1839, 2d.; 1842; 4d.; 1844) 4d.; 1845, 2d.; 1848, 6d.; 1849, 6d. 
1851, 2d.; 1855, 4d.; 1899, 6d.; 1904, Gd.; 1941, 4d.; 1950, 2d.; 3080; 4d.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





wrk. TRAVELIING CRANES AND TROLLEYS, J. B. Coudoint-Gougeul.— 
ted 19th March, 1879.—( Void.) 6d. 

The een te is moved b y the aid of a crank turned by a workman mounted 
upon it, and which gives the desired to the trolley either by an 
endless or a band chain with their toothed wheels, or bya series of toothed 
gearing driving the axle itself on a shaft having at one or both ends a 
pinion with one or two wheels on the axle. The trolley is intended to 
receive a crane. 


106. a For ContaintnG Or, &c., F. Preston.—Dated 1st April, 


This. consists in making the vessels of two se pieces which 
are soldered together and form a spherical vessel. 

1493. Osrter-peeLiInc Macuinery, J. Barthey.—Dated 17th April, 1879.— 
(Not proceeded with.) 2d. 

The osiers pass between adjustable feeding rollers which bruise the 
bark. The bark is caught between vee rollers, — remove it, 
and the osiers now pass between adjustable drawing rollers. 

1494. Grass + ween G. G. Eunson.—Dated 17th April, 1879. 

Several openings are formed in the mould, and a mixture of . 
and oil is Setontuanl acon, and as it vaporises forms a lining which will 
allow the bottle to be turned in the mould during the blowing process, 
thus giving « better polish to the bottle than it ordinarily obtains. 

495. ApsusTING THE Permanent Way or Raitways, H. J. Haddan.— 
Dated lith April, 1879.—{A communication.) 4d. 

A single-armed curved lever turns at one end on a borizontal axis fixed 

i a token po — the other end forms or carries a nut for a screw spindle 

— at right angles, held at its lower end in a slot in the shoe, 
par ne yo at its — end with a head to enable the screw to be turned 
by a lever, in order to screw the nut on the spindle, thereby raising the 
lever to which it is attached. 
ra Swine Grass Movements, J. Everard.—Dated 17th April, 1879. 


na consists in the construction and use of swivelling joint movements 
for mirror frames with conical friction stem or plug and socket (prefer- 
ably ground together) and formed and fitted with a screwed socket and 
tightening screw plug and friction or brake bush. 
1497. Suprryixc Water To STEAM ea W. Watson.—Dated 17th 
April, 1879.—(Not proceeded with.) 2 

This consists of a metal box, which is cou a to the boiler at its upper 
end and above the water-line by means of a tube or tubes, and at its 
lower end below the water-line by means of a tube or tubes; "also a pipe 
or other convenient source is provided for supplying the feed-water to 
the apparatus. 
14688. Looms, A. Sowden.—Dated lith April, 1879.—(Not proceeded with.) 


This relates to an apparatus for operating upon and regulating the 
drop boxes and circular boxes in such a manner that the boxes — 
from one box to any other box required by the pattern or design of thi 
piece the loom is weaving. 

1499. CLEANING AND Po.tsHine Rice, Corrre, &c., FE. —— —Dated 
17th April, 1879.—(A commuiication.})—{ Not proceeded wo th.) 2d. 

The machine works horizontally, and is com of a Somemedk on 
which is mounted the Spe shaft im g motion to the machine. 
On the frame is fixed a grindstone. e — is surrounded at its 
upper surface by a sieve, in which are di four , by which 
the rice is cond d to the d By wae tubes. 
— a on Rattway TRAINS, F.C. Glaser.—Dated 17th April, 

79.—(A communication.) 6d. 
ists in an tus for signalling on railway trains, in which 
the warning signal is actuated either by severing or by opening the air 
mam followed by the emptying or by the filling of an air holder or 
receiver. 
1508. Door Fasteninos, 4. H. Smith.—Dated 17th April, 1879. 6d. 

To a mortice lock bolt is fitted at the back by screws a small vertical 
roller working in bearings, against which an arm from a crank handle 
on either side of the door bears, so that when either handle is turned the 

it drawn back, whilst on the handle being released a spring 
forces the bolt forward. 

1604. Treatinc anD Curtxo Tosacco, H. A. Bonneville.—Dated Lith 

April, 1879.—(A communication.) 4d. 

hoe consists in heating and curing tobacco throu ugh artificial oxidation 

subjecting the tobacco to the action of chemically generated oxygen 

= a current of air charged with an oxygen effect from a chemical source. 

1505. Rearinc AND Mow1ne Macuines, 4. McGregor. —Dated 1ith April, 

1879. 6d. 





P 








This relates, First, to the arrangement of a om a or screw on the up- - 
right rake shaft and the clutch for actuating th ; Secondly, to an 





as Treatine Ores and Recuiuses, W. Henderson, Irving, N.B.—3rd 


Suen or lover on the underside of the switch spindle with an extension. 
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1506. Norririve Foops anp Conrectionery, J. Fordred.—Dated 17th 

April, 1879. 4d. 

This relates to the use of a concentrated extract of malt in the prepara- 
tion of nutritive foods and confectionery. 

1507. Frsisuinc Woven Fasrics, I. and T. Cotton.—Dated lith April, 
1879. 4d. 

Revolving brushes placed at an angle across the machine are brought 
in contact with the fabric before singeing. Reciprocating knives are 
employed to scrape or clear the fabric from motes, and at the same time 
raise a pile thereon. The fabric is singed by passing it round a cylinder 
and over flames of gas. 

1508. Apparatus ror RecuLatinc THE Dravcut Nn Steam BOoILer 
Fives, &., J. H. Johnson.—Dated 17th April, 1879.—(A communica- 
tion.) 6d. 

This ists of a regulating device, in which a diaphragm or piston 
exposed to pressure is combined with a damper or throttle valve or their 
equivalents, and with weights or equivalent loads, which will resist in 
succession the said dia) — or piston as it.rises under an excess of 
pressure, and from which the piston or diaphragm will be relieved in 
succession as the excess of pressure is reduced. 

1509. ManvuracrurE oF Atumimium, &c., J. H. Johnson.—Dated 17th 
April, 1879.—(A communication.) 4d. 

This , First, to the mode of manufacturing aluminium, and con- 
sists in subjecting a mixture of oxide of aluminium, carbon, and salt to 
heat in a closed crucible or furnace; Secondly, to the mode of producing 





1530. Oxipisine THe SutpHipes or Soprum AND PoTassIUM IN ALKALINE 
re, J, Allmann,—DPated 18th April, 1879.—(A communication.) 
4 


A soluble salt of manganese is added to the alkaline solution to be 
treated, and air is forced into the body of the liquid. 

1531. Apparatus ror TeLePHonic AND Microrpnonic Purposes, J. W. 7. 
Cadett —Dated 18th April, 1879. 6d. 

To a board or diaphragm is fixed on one or both sides a set of blocks of 
carbon, to which are fitted rods of carbon formi 
Wires or other conductors are arranged to allow of connecting the various 
blocks into a series so as to havea suitable resist This arrang t 
is connected with regard to the line wire in the usual manner for electric 
telephony. 

1532. Prerarine Corton, &c., ror Sprvnina, R. Tatham.—Dated 18th 
April, 1879. 6d. ‘ 

To clear the wire cards a roller is armed with needle points and is placed 
above the centre of the cylinder and doffer, so that it may be brought into 
contact with the surface of either, or with that of the carding rollers. A 
second imp t ist an arrang t by the use of which a 
— can may be presented to receive the material when another has been 








1533. Courtine ror Rattway Carriaces, A, Gray.—Dated 18th April, 
1879. —(4 communication.) 
The outer end of the draw bar at each end of the carriage is bel!-shaped 





aluminium alloys, and consists in introducing oxide of aluminium into 
the molten metal or metals with which the aluminium has to be alloyed, 
and subjecting the mixture to heat in a closed crucible or furnace. 

1510. Masvracture oF PortTLanp Cement, J. Watson.—Dated 17th 

_ April, 1879. 4d. 

This ccnsists in the manufacture of Portland cement by the employ- 
ment of slag, chalk, and clay in conjunction. 

1511. Puriryivc Grain Parricies, M. Benson.—Dated 18th April, 1879.— 
—(A communication.) &d. 

In order to retain all the light particles of foreign matter floating in 
the currents of air in the dust room and only let the clean escape 
into the exhauster, all the exhaust pipes of the various —s 
machines have placed between them and the exhauster a filtering 
medium and chamber. 

1512. Cuemicat SEPARATION OF WOOLLEN FROM CoTTON Fisres, P. Poulin. 
—Dated 18th April, 1879.—(Not proceeded with.) 2d. 

The rags or waste fabrics, or the same reduced to shreds, are 
copper along with a dissolvent liquid composed as follows :—Bichloride 
of calcium at 20deg., four parts by measure, and water eight parts by 
measure, which will give a liquid of about 12deg. of density of salt 
solution, which will be the dissolvent liquid. 

1513. Dvernc or Starninc Fur, &., T. Shiers and M. Michaels. - Dated 
18th April, 1879.—(Not proceeded with.) 2d. 

To one side of a wire framework is secured one or more metal plates, 
parts of which are cut away to any required shape. These plates are 
placed upon the material which it is desired to colour, covering those 
parts which are not to be coloured. 

1514. Venounmnas Lamps, G. B. Cooper.—Dat:d 18th April, 1879.—{Not 
Pp wi 2d. 

Two tubes of metal or other material are fixed inside the lamp, which 
are carried through holes in the top and fixed to the underside of the 
cover of the lamp. Each tube contains a spiral spring fixed at the bottom 
of the tube. To the upper end of each of these springs is attached a metal 
rod, each of which through a hole in the cover of the lamp and are 
connected above the cover by a horizontal bar. The lamp may be attached 
to the axle of the wheel by means of a hinged or jointed metal clamp 
attached to the horizontal rod. 


1515. Macurnery For THE MANUFACTURE OF TRANSPARENT BLOckK Ice, 
R. Skene.— Dated 18th April, 1879. 

For agitating the water a fioor is placed (in the tank which contains 
the water to be frozen) from one-fourth to one-third of the depth of the 
tank from the bottom, as broad as inside of tank, but not so long, leaving 
an open space at each end. Underneath the floor is placed the agitator, 
which is made to travel backwards and forwards, forcing the whole of 
the water in the tank to have the same motion, thus dispensing with the 
agitators between the cells, and allowing the whole of the water between 
them to be frozen into transparent ice. 


1518. Srorrers ror Borries, &c., W. E. Gardiner. —Dated 18th April, 
1879. 6d. 


This consists in the combination of a metal ring secured to the head of 
the vessel, and having on it inclined projections or flanges, with a cap or 
cover and plug loosely hinged to the ring, and having pivotted on it a 
crosshead with lips to catch under the inclines of the ring. 

1519. Wasuinc Yarns, N. Fraser.—Dated 18th April, 1879.—{Not pro- 
ceeded with.) 2d. 

The yarn is in hanks, which hang from revolving bobbins, and in order 
to remove the hanks, hooks, bent rods or levers are introduced behind 
them, which on coming forward remove the hanks, and then turning 
down deposit them on the squeezer rack. 

1520. SasH Fasteners, R. Adams.—-Dated 18th April, 1879.—(Complete.) 





This ists in the bined arrang t of a fulcrum lever, active 
pawl, or catch fulcrum and purchase clips or grips, quadrant or other 
suitable shape, rack or catch, and male and female guides. 


1522 Presses ror Printinc or Biockrse LeaTtHER, &c., C. and J. L. 
Wilkinson.— Dated 18th April, 1879.—( Not proceeded with.) 2d. 

The block or type is supported with capability of adjustment in a 
movable frame, which is separable from but capable of ready application 
to the plunger or ram. 

1523. Locks anv Kevs, C. F. Otto.—Dated 18th April, 1879. 4d. 

A catch opposite the ordinary catch is lifted by the fixed ss of the 
key-bit, and at this precise moment the movable part of the key-bit, 
hitherto arrested by a stop in the key shaft or barrel corresponding with 
a pin in the movable part of the key-bit, lifts the other catch, and moves 
the bolt then freed from the two catches. 

1524. Raiuway Brakes, F. C. Glaser.—Dated 18th April, 1879.—(A com- 
munication.) 6d. 

This relates to mechanism fixed underneath the railway train and 
acting on the brake blocks through friction wheels and a combination of 
levers; also of a mechanism which may be fixed above the railway train 
for throwing the friction wheels in or out of gear. 


1525. Sream Traps, S. Pitt.—Dated 18th April, 1879.—(A communication.) 
6d. 


The steam pipe has an outlet for the water to drain into the trap, 
which consists of a receiver carried by two tubular arms and counter- 
poised by a weight, which when the receiver is empty sustains it in posi- 
tion. e water drains past a cock through one of the tubular arms into 
the receiver, which when full falls, thus opening a cock in connection 
with the second tubular arm, through which the pressure of steam in 
the receiver forces the water. 

1526. Prorutsion or Vessets, W. Dawes.— Dated 18th April, 1879. 6d. 

To prevent racing a brake is fitted to the screw shaft, and is caused to 
act automatically in such a manner as to be inoperative when the screw 
is submerged and in action when it is not. 

152'7. Manuracrore or Drivinc Betts on Banps, M. Gandy.—Dated 
18th April, 1879. 6d. 

The belt possesses the following composition and characteristics :— 
First, a foundation consisting of cotton canvas com of warp stouter 
than the weft, both warp and weft hard spun, and the eanvas hard or 
—_ woven. Secondly, a foundation com of canvas thus made, 
folded upon the line of its warp and the folds united by rows of longi- 
tudinal stitching. Thirdly, the interstices and fibre of the structure thus 
made saturated with and full of linseed oil or mixture, or compound of 
oil and rosin or tallow and rosin. Fourthly, the structure thus saturated 
and pressed ful! of oil or other compound pressed and stretched rigid, 
hard and even. 

1528. Increasinc THE THevust or ScREW Prope.uers, J. Mackenzie.— 
Dated 18th April, 1879. 6d. 

Upon the stern post of the vessel and encircling the screw propeller is 
fixed vertically an open framework composed of say six radial arms of a 
— sufficient to extend — beyond the blades of the screw pro- 
peller. The extremities of the radial arms are turned or bent at right 
angles and over the blades of the screw propeller. and thus prevent the 
water being dispersed tangentially or centrifugally when the screw pro- 
peller is in motion, but cause the water to take a direction in a line with 
the vessel's keel and the ship to pursue a direct course. 


1529. Kxirrinc Macuinery, W. R. Lake.—Dated 18th April, 1879.—(A 

communication.)»—(Complete.) 18. 4d. 

A shaft is mounted in a bracket and carries a crank wheel, the wrist 

of which is connected by a pitman to an elbow lever rocking in a vertical 
plane. The long arm of this lever is pin-jointed to a link pivotted to a 
yoke which rides upon and is securely fastened to the needle cam slides, 
connecting them together and imparting to them a positive movement, 
thereby causing them to reciprocate in el planes on their respective 
needle beds on opposite sides of a longitudinal slot through which the 
knit fabric descen Each set of n es is arranged parallel to this slot, 
and works over it in an inclined path, each needle moving independently 
of the others in its respective slot in the needle bed, being projected and 
retracted successively by a stud projecting from its jack, a upon by a 
ram on the underside of a cam slide, To make the toe or heel one set of 
needles is stopped by means of a part on the cam slide which raises the 
needle in such a manner that it is generally situated out of contact with 
the stem or shank of the jack or pusher. 





or op thed to receive the coupling link. Behind this mouth is a 
recess to receive one arm of a bell-crank lever having its fulcrum in a 
projection on the under side of the draw bar. The outer arm is weighted 
so as to cause the inner arm to fall across the mouth and act as a stop to 
prevent the dropping down of a vertical rod or pin until the lever is 
pushed aside by the entrance of the link into the mouth, when the pin is 
allowed to drop through the link and hold it firmly in position. 

1534. Tramways, W. G. Beattie and H. L. Corless.—Dated 18th April, 

1879.— (Not proceeded with.) 2d. 

The rails are formed with a projecting web on the under side, and are 
supported on longitudinal sleepers, each having a recess for the reception 
of the web of the rail. Along the web of the rail is formed a dovetailed 
groove, and bolts having heads made to fit the groove in the rail are 

transversely through holes in the sleeper, so that the heads of the 

Its fit into the groove in the web of the rail. 


1535. Fviexiece Partine Fitms, A. M. Clark.—Dated 18th April, 1879.— 


(A communication.) 6d. 

This relates to a transparent tinting or printing film formed with an 

elastic face in relief, and with or without a smooth backing of woven 

fabric, the said film being made so as to permit an im: ion to be taken 

therefrom by the pressure or action of a stylus on its back. 

1536. Piston-rop anp oTHER Packrnos, A. M. Clark. —Dated 18th April, 
1879.—(4 communication.) 61, 

This consists of a series of semi-annular plates arranged in sections of 
four pieces to each section. These sections are so placed as to leave 
intermediate annular recesses, within which water of condensation may 
be collected, and which will permit the entire packing to be reset from 
time to time as the parts are wearing off. 

1537. Dryine Hops, Frutt, &., 4. J. Reynolds.—Dated 18th April, 1879. 
— (Partly a communication.) 6d. 
Two cylinders are placed one above the other, and each contains an 
inner chamber so as to leave a flue between them, with which the inner 
hambers cx icate at the top through suitable openings. Below the 
chambers is a furnace from which the products of combustion pass up 
the flues and out at the top. The bottom of the lower inner chamber is 
over the burning fuel, and both chambers are fitted with air tubes and 
trays to receive the fruits .The moisture driven off from the fruits passes 
through the openings at the top into the flues. 
1538. Recvuatine THE Fiow or Gas, &c., A. A. Joy.—Dated 19th April, 
1879.—{ Not proceeded with.) 2d. 

This relates more especially to apparatus used for regulating the flow 
of gas used for illuminating or other purposes in cases where the pressure 
is liable to variation, the regulation being effected automatically by 
means of such variations in pressure. 

1539. Fisu-curtinec or Spiitrixc Macuine, J. W. Miller.—Dated 19th 
April, 1879.—(Not proceeded with.) 2d. 

The machine being put in motion, the fish to be cut or split are fed 
from a table at one end of the machine into or between side plates resting 
in the hollow of the bed plate. The side plates being carried forward pass 
between frames containing rollers which press upon the ridge on each 
side plate. When the plate arrives at the proper position a cutting in- 
strument is raised through a slit and into the fish, cutting or splitting it 
as the plate recedes. 

1540. Comsrnation Saw Bencues, 7. Lees.—Dated 19th April, 1879. 6d. 

Five pulleys are mounted upon the same driving shaft, three loose and 
two fast, those at the extreme ends being fast, whilst the three inter- 
mediate ones are loose; or by an arrangement of four pulleys on one 
shaft, one only of which runs loose, both band saw and saw may 
be run in contrary directions at one and the same time. 

1542. Cenrrirvcat Dressinc or Bottinc Macuines, H. Simon.— Dated 
19th April, 1879.—(A communication.) 6d. 

This consists, First, in the combination of a bolting and fine dressing 
machine in one apparatus ; Secondly, the construction of beater blades 
fixed parallel to the axis and notched and bent at the angles ; Thirdly, 
the combination of a worm with the case of the bolting compartment. 
1548. Bits anv Reins, V. di Tergolina.—Dated 19th April, 1879.—( Not pro- 

ceeded with.) 2d. 

The mouth bar of the bit is formed of one piece with screwed ends to 
screw into the cheeks at each side, with bolt attachments or other 
fasteners. The nose band of the rein is made of a metal chain covered 
with leather, gutta-percha, or other suitable material. 

1544. Raimway anv ‘oTHER Wacons, 7. R. Hutton.—Dated 19th April, 
1879.-(Void.) 2d. 

The floor is provided midway of its length with drop doors, and the 
portions of the flooring on either side of them are made loose so as to 
allow them to be raised or tilted, and cause the material in the wagon to 
slide down and discharge itself through the space in the centre. 

1545. Marrices ror ELecrro-Typine Line AND PATTERN Rv tes, D. Cul- 
ross.— Dated 19th April, 1879.—(Not proceeded with.) 2d. 

This ists in the arrang t of wheels or discs upon a revolving 
shaft, which when set in motion upon the face of a plane of wax or 
poh suitable substance shall impress lines, such impression forming the 
matrix. 

1546. Looms, J. Webster.—Dated 19th April, 1879. 6d. 

This consists of fitting to the hand rails of looms shuttle guards which 
check the shuttles when flying out of their looms, causing them to fall 
—— and prevent them flying across to weavers attending other 

jooms. 
1547. AvromaTicaLLy PLayiye Wiyp Musica Instruments, &. Hunt.— 
Dated 19th April, 1879.—(A communication.) 6d. 

This consists essentially in the placing of a perforated tune band inside 
a wind chest having air under pressure supplied to it, the said tune band 
closing or uncovering openings by which the air passes out to reeds or 
other sound yielders. 

1548. Tramway Rait on Track CLEANER AND TENDER, J. Rae.—Dated 
19th April, 1879.—(Not proceeded —- 2d. 

This relates to the construction of wheeled truck to be drawn over or 
along the track or line of double tramway rails for the purpose of clean- 
pao ben grooves and surfaces. Tworevolving brushes are carried 
on a horizontal transverse spindle between the four running wheels. 
These brushes may be raised or lowered by a system of levers. 


1549. Bricks, W. Bakewell.—Dated 19th April, 1879.—(Not proceeded with.) 
2d. 








This consists in providing on one or more of the faces a groove or 
grooves or projections, to cause plaster to better adhere to them. 
1550. Tramways, G. Fawkes.—Dated 19th April, 1879. 4d. 

This consists in the employment of shallow steel rails in combination 
with continuous cast iron girders having central web, the rails and 
sleepers being secured together by bolts. 

1551. Tocc.e Presses, R. Olpherts.—Dated 19th April, 1879. 6d. 

The double screw shaft is supported in a frame free to move up and 
down uron the press columns, The power of the ratchet levers is 
incr by extending the levers beyond its wheel and weighting the 
extension, so that this end preponderates, but as the weight increases the 
power required to pull down the lever, the leverage is increased by carry- 
ing a cord from the weighted end to a sheave in an elevated position, and 
thence to the other end of the lever. 


1562. Treatment oF Woop, P. P. de la Sala.—Dated 19th April, 1879. 
4d. 


The wood is soaked in a solution wet ew - or other alkali, whereby 
the resin is saponified, r enderinyg the wood pliable and non-inflammable. 
1558. Taps, C. J. Waddell.—Dated 19th April, 1879. 6d. 

This relates to a tap which is so formed as that the plug is passed into 
position through the end which is within the cask or tap hole when the 
tap is in ordinary use. 

1554. Piry-wixpino Macuivery, 8. Mason, jun., and J. Conlong.—Dated 
19th April, 1879. 6d 

Screw threads are formed on the pirn barrels and threads in the bosses 
of the driving pulleys. The screw threads are arranged to have such an 
effect that the frictional contact of the cups shall tend to screw the barrels 
further into the bosses, whereby the wound yarn is caused to press 
against the surfaces of the cups, and an effect is obtained di 
to that obtained by weighting the 2 





cor iP Z 


a series of conductors. ‘ 








1555. Dyerna, 7. Holliday.—Dated 19th April, 1879. 2d. 

In order to enable mixed fibre (as wool and cotton) to be more advan- 
tageously dyed black, they are mordanted with chrome or argol mordants, 
and then subjected to the action of aniline black dye, and finally to log- 
wood dye, either alone or combined with other matters, 


1556. Sewrxe Macuine ror Quittina Gioves, C. Necker and R. Horst 
mann.— Dated 19th April, 1879. 6d. 

The frame is mounted on a bed-plate and the working parts are secured 
to the bed plate and frame. Motion is derived from a pulley mounted 
upon a horizontal shaft, fitted with a bevel wheel gearing with a wheel 
upon a second horizontal shaft and also a vertical The of the 
latter carries excentrics to work arms, une of which is adjustable in a 
bearing, and serves as a stitch-guide in connection with the feeder. The 
other arm is adjustable and serves in connection with a crank lever to 
drive the shuttle guide, which carries the shuttle, and has a J -shape 
ewtnging with its upper end on a bolt, and sliding with its lower surface 
in a shuttle race forming an arch with a double curvature. The needle 
works from below upwards in an inclined plane, and the shuttle moves 
—— fro hy a over the work. The needle bar oe . and fro in 
a finger-s! case in an inclined position, t imparted to 
it by the horizontal shaft and a disc with a slot, with a friction roller 
working in it. 


1667, Suints, W. R. Lake.—Dated 19th April, 1879.—(A communication.) 


6d. 

The front of the shirt is made to open on one side instead of in the 
middle, and laps over a piece of the shirt attached to the other side of 
the opening. e top of the front is formed with a tongue, which passes 
through a strap at ed to the shoulder on the same side as the opening. 


s5e0. or eo: Knoss AND SpinpLes, E. Taylor.—Dated 19th April, 
879. 6d, 

The spindle is square and has a thread cut on the angles at either end. 
The knob is formed with a recess with a female screw in the neck, and a 
square hole to receive the spindle. The rose has a square hole in the 
centre to fit a square neck on a male screw fitting the femule screw in 
the knob so as to cause the rose and screw to rotate simultaneously. 


1560. Fuen, A. M. Clark.—Dated 19th April, 1879.—(A communication.) 
—(Not proceeded with.) 2d. 
Coal, coke, or anthracite is ground to a powder and mixed with from 
2 - 4 re cent. of potash, soda, or baryta, combined or not with a suit- 
able ac’ 


1561. Privtine 1x Cotours, W. Bland.—Dated 21st April, 1879. 6d. 

This consists of a special form of type, the different parts of which are 
adjustable, so that they may be moved to receive the different colours 
required to be printed, and then brought on a level so as to impress such 
colours on the sheet at one operation. 


1563. Stream Borrers, R. [llingworth.— Dated 21st April, 1879. 6d. 

This relates to improvements on patent No. 3460, dated 2nd September, 
1876, and consists in effecting a circulation in the boiler described by 
fixing the vertical tubes, which connect the horizontal tubes together, to 
the sides of such horizontal tubes alternately or zigzag, and by placing in 
each horizontal tube of the middle tier a vertical partition so as to sepa- 
rate the volume of water ascending by the vertical tubes on one side from 
the volume descending on the other side. 

1564. Cuary Case anp orner Links, W. R. Lake.—Dated 2ist April» 
1879.—(A communication.) 6d. 

A pair of rolls having a circumferential groove are employed, one 
groove being formed with depressions at intervals, so that a bar of metal 
of elliptical cross section, and having its transverse axis greater than the 
grooves in the rolls when passed through them, will have swells which are 
elliptical in cross section, the other parts being circular. The blanks are 
separated and bent and welded in the form of alink, the swells occupying 
positions at the bends of the link. 

1565. Case ror Skates, C. D, Abel.—Dated 21st April, 1879.—(4 commu- 
nication,)—( Not proceeded with.) 2d. 

A rectangular box is filled with a longitudinal partition which divides 
the case into two compartments less in width than the front part of the 
skate. The skates are placed in inverted positions one ir each compart- 
ment and in an oblique position, so that the edge of the frent pro- 
jects over the partition, which is notched away at such part. The blades 
fit into troughs fixed to the bottom of the case, and are thus secured. 
1566. Roiiinc TusvLar Forms or IRON or S1EEL, G. Whitehead.—Dated 

2Qlet April, 1879. 6d. 





One or more external rolls driven by gearing and rotating in mevable 
bearings are used in conjunction with one or more internal rolls carried 
by movable bearings upon or around a mandril, the whole of the bearings 
being arranged so as to be capable of being drawn inwards or extended 
outwards, for the purpose of operating upon varying diameters of tubes in 
order to enlarge or diminish their diameter. 

1567. Carpino Macuisery, H. J, Haddan.—Dated 21st April, 1879.—(A 

communication.) 4d. 

This consists in improved machinery for severing or forming into 
ribands wool or other material as it passes or comes from the doffer 
of a carding machine, such division being made by means of leather or 
other endless bands, cords or equivalents crossed in form of an 8 between 
two dividing rollers and two smaller or driving rollers, these bands bein, 
in number equal to half the number of ribands to be obtained and twis 
— the dividing and the driving rollers and made to touch the 
rubbers, 

1569. Traxsportinc WeicHTs From PLACE To PLace, W. P. Buckham.— 
Dated 21st April, 1879.—{A communication.) 4c. 

A rope is fastened at either end to a fixed point, from one of which the 
weight is to be conveyed to the other. Upon this rope is a frame with 
grooved pulleys, between which the rope passes, and tothe under.side of 
the frame the weight is attached, whilst the upper side is secured to a 
balloon, which in rising conveys the load from one point to the other. 
1570. Ixpicatinc Lamps, J. Harris.— Dated 21st April, 1879.—(Not pro- 

ceeded with.) 2d. 

A lamp with a cylindrical casing is fixed in a conspicuous position, and 
is surrounded by two concentric cylinders of coloured glass, attached to 
separate rods, by raising or lowering which the different coloured screens 
are made to cover the lamp, and so give the desired indication. 

1571. Ciasp or Fastener For Corsets or Stays, W. R. Lake.—Dated 
21st April, 1879.—(A communication. )}—{Complete.) 4d. 

A wide spring and a narrow spring are employed to form the two 
sides of the fastening, the studs on the wide spring being on the ed 
furthest from the narrow one ; so in order for the hooks or slots of the 
latter to engage with the studs, the narrow spring must lie upon or over 
the wide spring. 

1572. Lock, M.S. Cohen and H. Mauthé—Dated 2st April, 1879.—(Not 
proceeded with.) 2d, ; 

The lock consists of a recessed plug and a tubular ee which effects 
the movement of the bolt. The plug works in a socket in the outer plate 
of the lock case, and into its recess is fitted a spring. The plug has on 
its outer face projections against which the key abuts when in uced 
to operate the bolt. It is guided in its travel by wings. On the inner 
plate is a second socket opposite the former, and between them works 
the tubular piece with a cam for operating the bolt. The key has a solid 
gg whose end has projections to bear against the projection on the 
plug. 

1573. Macurve Guns, W. R. Lake.—Dated 21st April, 1879.—(A commu- 


egress aay 8d. 
its fire either in a right line or in horizontal 


e gun can deliver 
radiating lines, and consists of several small isolated from each 
ig the firing, and which 


other by suitable packing to prevent heating du ring, 
successively instead of simultaneously. A shield in front of the 


are fired 

gunners protects them from the enemy’s fire. The guns can dis- 
charged continuously in une fixed direction, or be slowly, regularly, 
or irregularly moved from side to side without moving the carriage to 


which they are nen ; or the machinery may be arranged so as to move 
the guns laterally from side to side with a vibrating movement auto- 
matically at the discharge of each individual gun, thus sw by 
individual and raking shots the whole range of the field in fron the 

ns. The magazine which contains the cartridges before being placed 

the guns is arranged in segmental chambers so as to allow each 
cartridge to pass into the gun at the proper moment without disarrange- 
ment, and a cartridge rest below each n breech permits spent 
cartridges to drop down and out of the way of succeeding cartridg 


15'74. PrepaRaTION FoR PRESERVING HUMAN AND ANIMAL BODIES AND 
VEGETABLES, &c., C. T. Burchardt.— Dated 2ist April, 1879.—(A com- 
munication.) 4d. 

One hundred parts by weight of alum, 25 parts common salt, 12 parts 
nitre, 60 parts potash and 10 parts of arsenious acid are dissolved in 
300¢ of boiling water and the solution allowed to cool and settle 
when it is filtered. Four parts siycerine, and 1 part of methyle alcohol 
are then mixed with 10 parts of the previous solution, and form the com- 
pound for preserving. 


So LatHes AND Cnucks, H. F. 8mith.—Dated 22nd April, 


A spindle is placed in the axis of the face plate, but does not form the 
bearings of it, which are formed on a concentric ring at the back of the 
plate, turned up and fitted upon a ring secured to the headstock. The 
ns = bly is oe -s one one ring hous the other central. 

e face teeth on ery fearing a pinion on a cone 
driving pulley shaft in the headstock. chuck consists of flat discs 
with hooks on their periphery at equal distances apart to receive bolts 
in the face plate and allow the chuck to be placed upon and readily secured 
or released and detached from the free plate. 
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1676. we j or PLAIN van) an, 8. Jamson,—Dated 22ad April 
1879. fot 
eet SIS are aes, nates earvted brackets below the 
aE Te Oe eee ee ee or plain | 
rollers revolving the slightest ure of the 
thcreby effectually the work off the needle heads, 


i 


1677. Euounatina PuospHorus rrom PHospHoretic Pia Iron, F. T 
Reade.—Dated 22nd April, 1879. 2d. 

Lime or limestone to enable it to pass Racugh the, bales of 
the tuyeres, and is forced eee & be 8 eatew seeps wor ina 
discharging or into blast pipe which sup a 
converter with air —S conv! iron 
into steel by the Bessetner process ; the ground lime or lim: e being 
forced into the air through the molten pig iron will eliminate the phos- 
phorus, which will float as slag on the top of the iron or partly be blown 
out of the converter. 


1678. Wuee.s, J. Elder.—Dated 22nd April, 1879.—(Not proceeded with.) 


2d. 
The spokes consist of a bar of steel made square at both ends, whilst 
the centre part is of a flat and comparatively thin section placed so as to 
stand edgewise to 


plane of the wheel, the rigid ends of the spokes 

parts in agradual manner. The middle part is 

a circular form and the ends passed beneath each other, and 

secured to the rim opposite to the point of attachment of the other 
Sia) 


NALS, J. W. Fowle,—Dated 22nd April, 1879.—(Com- 


Sietich «chip br colling’ cr propolel cx for Enstonoes © alagte 
or , a8, for ce, & le 
repeated at Gould fmBloste that the vessel tes 
due north ; one note, a pause, and two notes, would indicate north- 
and so on. 
1681. Surrs’ Niout Sionais, J. W. Fowle.—Dated 22nd April, 1879.— 
eile sete tae code of ships’ night signals, consisting of separate and 
ol 
distinet illuminated signal designe, > conscructed, bined, and nged 
as to indicate the course of the vessel. 
A -— Dated 22nd April, 1879.—(Complete.) 4d. 
enclosing 4 hollow take i a spherical y , through 
which the water . The globe has a tube passing h it 
thus leavin a free passage for the water when the globe is 
the proper direction. The space within the globe around the 
tube is filled with a filtering mixture, to which the water has access 


through strainers located in orifices made in the sides of the globe. 


1683. Batance,|R. Gotheil. — Dated 22nd April, 1879. — (4 communica- 
tion.)—(Not with.) 2d. 
load on Sain a eee cenatans be fixing be ene ond of the 
corresponding to the maximu' 
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1684. Cavenpar, 0. J. Perkins.—Dated 22nd April, 1879. —(Not 
ith) Oa R, [pril, (Not proceeded 


A row of numbers from 1 to 364 is combined with a row of consecutive 
from the lst of January to the 3lst December, in sucha manner 
eee sae 66 Sie first row may be brought opposite any date of the 


1585. Baxens’ Ovens, &c., J. Greenhough.—Dated 22nd Apri, 1879. 6d. 
to heat the oven is formed with of its sides 


E 


The — or 2 
composed o and the fourth solid. A frame 4}in. deep fits on 
the outside of the ordinary dividing the flue in two, and a damper 
is arranged on the top. A drawer is placed below the door, into which 


the contents of the chaffer and sweepings of the oven can be swept. The 
far dl pipe is made in two or more lengths connected by pins holding 


1587. Cans ror Ou, J. G. Rollins.—Dated 22nd April, 1879.—(A commu- 
nication.)—{ Not proceeded with.) 2d. 


A rod passes through the can and projects on either side, forming trun- 
nions upon which it can turn in a suitable frame. The frame is fitted 
= @ handle and surrounds the can, the valve of which projects through 

case. 


1588. Ner-navimo Macuine, J. H. Fitzgerald.—Dated 22nd gpril, 1879. 
—(Not with.) 2d = 


Three are mounted in the front check of a casing containing a 
fly-w fastened by a swivelling centre bolt to the keels on or 
cross timbers of the boat. 


1689. Horse-raxes, B. H. Tooley.—Dated 22nd April, 1879. 6d. 

To connect the tines to horse rakes, the main axle is passed through a 
hollow sleeve, to which the tines are hung from grooved projections. To 
render the rake self the wheels are mounted loose upon the main 

end of w is rigidly attached a vertical arm, having at 
ite d over the outer rim of the travelling 
are vertical rods consected tos horisontal bar easing’ along the froat a 
a mn ng alo ¢ front of 
the rake and under the foot of the driver. a 


1501. Wasuinec Macuines, J. Brookes.—Dated 22nd Apri, 1879. 6d. 

The tub of the machine is caused to rotate by suitable gearing, whilst 
a pair of ‘‘dollys” are caused to move alternately up and down in a 
vertical by means of suitable cranks. 
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Liverroo, Encinzertnc Society.—The usual fortnightly 
porting of this society was held on Wednesday evening last, the 
8rd inst., at the Royal Institution, Colquitt-street, Mr. M. E. 
oe, oA, president, in the chair. After the nomination 
of candi for the various offices of the society for next 
session, a paper “On the Utilisation of the Tides,” by Mr. 
Arthur Oats, of Bradford, was read bs the hon. sec. in the 
absence of the author. The author opened his subject by referring 
to the probable exhaustion of the coal supply, and advocated the 
substitution of the tides asa producer of motion. Although it 
may not be until the distant future that advantage is taken of 
the power of the tides, in his opinion, owing to its inex- 
haustible character, it ultimately outrival all other sources 
of mechanical power. He then described the most favourable 
sites for taking advantage of the tides economically, stating that 
there were many Bar mg on our coasts where the tides could be 
utilised at a sufficiently low cost to enable them to compete with 
coal, The ways of taking advantage of the power of the tides 
he divided into two comprehensive classes, one requiring large 

anent constructions, such as the various modifications of the 
dam ; this he considered the most efficient and economical 
for using the vertical motions of the tides, which motion is the 
most important for mechanical purposes. ‘Che other class was 
the numerous but comparatively unimportant utilisers which do 
not require such works, such as the tidal cask, but which would 
only be ooeieret when the power is required intermittently. 
The former could only be undertaken by large public bodies, but 
the latter mien be anys by small capitalists. He then sug- 
gested how the horizontal motion of the tides might be taken 
advantage of by water-wheels, &c. After porniion out that the 
2 
iT 


ic! 


ways of utilising the tides were innumerable, and describing the 
construction of the tidal dam with suitable converters of the 
power, such as turbines in openings of the dam working air com- 
pressing or magneto-electric machines, he stated that the neces- 
sity for large conservators for storing the power between the 
tides would be the difficulty in utilising their power. A 
brief description of how it could be done and the power rendered 
constant was given. The means of conveying the power to a 
distance was then considered, air and water pressure and elec- 
tricity 8 With regard to the latter, he believed 
the of ad reached its zenith, and the age of electricity 
had dawned. But should there be difficulty in conveying the 
power to a distance, he that manufacturing towns 
should be built adjacent to suitable sites for utilising the tides. In 
conclusion, the author pointed out that the estuary of the river 
M possessed many advantages as a tide utilising inlet, both 
om its natural features and the great vertical range of tide. By 
construction of a dam at its narrowest part, an area of thirty 
uare miles would be enclosed and an easy means of communica- 
between Liverpool and Birkenhead, which would 

obviate the necessity of a subway as wepenee, The r was 
illustrated by drawings which were faci ly decstbads thewing 
the heme mode of utilising the power of the tide, and by a 
table ving te ep ximate cost of such works. An animated 
discussion followed the reading of the ee and the meeting 
was brought to a close by a hearty vote of thanks to the author 
for his very suggestive paper. 





THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. 

NerrHer to-day—Thursday—in Birmingham nor yesterday in 
Wolverhampton was there any decrease in the confidence with 
which traders areanticipating the future. Most of the finished iron- 
works were shown to be running full time upon orders which will 
not in all cases have been anything like completed when the 
Christmas holidays begin. All this week there has been a dis 
sition by consumers to purchase forward at current rates, ‘The 
attempts have been rarely successful. Such as were made to-day 
and yesterday were altogether without success in other than 
instances in which prices had been considerably advanced upon 
the week, 

These instances related alike to crude and also manufactured iron. 
For some weeks past I have been recording steady advances in 
the quotations upon these Exchanges for high-class pi 3s. Yet 
ten is still going up. Last week, 90s. was asked for good 
hematite pigs, and it was not very easy to get orders booked at 
under that fi . This week, 100s. is the price demanded, and 
it would be to induce the vendors to accept a very large 
order at even that price. So conspicuous a rise in this descrip- 
tion of iron after numerous earlier advances is without pre- 
cedent here. ‘The high-class argillaceous iron of South 
Wales has likewise, it will be remembered, been rising 
week by week. Nearly every fresh sale for the past three 
months has been at a rise. To-day Tredegar pigs could 
not be bought at 90s. yo ton in either large or small quantities. 
These two qualities of pig iron have been leading the markets 
here for some time past. Other kinds have followed at the usual 
distance, till at the present time high-class Staffordshire and 
Shropshire pigs are not to be obtained. There is iron at the 
furnaces, but makers decline to quote prices. They are deter- 
mined, they say, now to wait the issue of the January quarterly 
meetings. These will be held on January 7th and 8th. The 
cheapest pigs upon the market yesterday, considering their 
quality, were decidedly those of the Middlesbrough brand, even 
at the figure of 56s. delivered in Wolverhampton. ‘There is a 
growing demand for Staffordshire cinder pigs, which this week 
are worth 55s. per ton. 

Manufactured iron is dearer upon the whole in all descriptions. 
The thin sheet firms have put up their — 20s. per ton. i 
E. Fisher Smith, representing the Earl of Dudley, has issued a 
circular announcing that, in consequence of the increased demand, 
further orders for finished iron produced at the Round Oak 
Works must be subject to his firm’s hiv at quarter-day. Messrs. 
Barrows and Sons, of the Bloomfield Ironworks, likewise tell 
their customers that they are now only open to receive further 
orders subject to the prices of their iron at quarter-day next, and 
their appcoval of specifications as regards quantities, sizes, &c. 
At the same time the leading iron merchants issued circulars 
announcing a positive rise as to most of the iron in which they 
deal. Messrs. G. and W. Underhill, of Wolverhampton, put up 
sheets 20s. per ton, and all other classes of iron 10s. per ton. 
They notify that the advance is subject to any alteration without 
notice, as ‘‘they cannot in the present unsettled state of the 
trade guarantee prices for any length of time.” Messrs. Neve 
and Son, also of Wolverhampton, advance common merchant 
bars, rods, hoops, &c., 10s., and sheets 20s. But the price of 
8.C. Crown, B.B.H. Crown, and marked iron generally, remain, 
they say, as before. This firm likewise closes its circular with 
the precaution cited in respect of Messrs. Underhill’s circular 
touching future quotations being subject to alteration without 
notice. 

To-day and yesterday sheets—singles—of the ordinary qualit 
were odin at the prices at which last week they were saree | 
namely, £9 per ton for the small lots which were required to be 
delivered before next quarter day, and makers were quoting 
£9 10s., but without being prepared to take that price for iron to 
be delivered in the new year. For latens £12 10s. was being 
asked. Buyers were not, however, prepared to give the money. 
There is a somewhat diminished demand at the moment for best 
plates. The common plate, and angle, and bar mills have agood 
supply of work upon hand. Rods and hoops and strips keep the 
mills actively going. Makers are doing their best to get the work 
out of hand as rapidly as possible, not only to clear up before 
Christmas, but likewise to get as much of the work done as is 
possible under the present scale of wages. 

Workmen employed in the making of the best thin sheets have 
secured a rise of 5 per cent. in their wages, consequent upon the 
advance in prices already indicated, for in that department of the 
trade the men’s wages are put up when the iron they make 
advances in price. 

Certain of the galvanisers intimated to-day that next week 
they shall put up prices another £1, the quotation of £18 10s. in 
London being insufficient, they say, to cover the price now 
demanded for latens. Other st express their determina- 
tion to be guided by the condition of the Australian trade as it 
may be indicated by the Antipodean mail due at the beginning of 
next week. 

At the collieries full time is mostly being worked, wherever the 
frost is not interfering with the ability of the boats to get away 
from the pit wharves. Unfortunately, some of the canals are 
frozen up, and this is having the effect at a few of the ironworks 
of stopping a forge or two, though the forge proprietors manage 
to keep their mills going. Consumers readily give the advanced 
prices indicated last week, the more so asthe men are not wholly 
satisfied with their share of the advance. Upon Cannock Chase, 
the colliers have intimated to their employers that they shall 
require a rise of 20 per cent. unless the masters advance them at 
once. The employers have met and determined not to forestall, 
but to follow the men. It was understood on ’Change to-day that 
Cannock Chase coal will be advanced 2s. per ton on the 1st 
J anuary, but the statement was not authoritative. 

The improvement of trade is stimulating the extended use of 
improved furnaces in the mills and forges. ‘The Casson-Dormoy 
pu yea ig we for example, which is so well known in connec- 
tion with the Round Oak Works of the Earl of Dudley, is now in 
active work also at Messrs. Morewood’s and at Messrs. Brown and 
Freere’s; and three additional furnaces, making a total of eight— 
or two forges on that system—are just being erected by the Wear- 
dale Coal and Iron Company at Spennymoor. The patentee, 
Mr. Smith-Casson, also reports numerous additional inquiries. 

Numerous miners in the Warwickshire coalfield have struck 
work because the masters have refused to advance the wages of 
the pikemen to 4s. per day, and those of the other men in like 
proportion. At present the men present a beld front. 

eavy foundry work of most descriptions is in brisk demand. 

and the manufacturers of constructive ironwork are rather busy. 
In the Wednesbury and Darlaston district alone some three or 
four dozen heavy bridges are in hand, while on the Brierley-hill 
side of the district the leading manufacturers have their share of 
railway bridge and jetty work. Railway rolling stock accessories 
are selling better, and the carriage, axle, and home makers are 
hardly so quiet as of late. 

Messrs. J. and S. Roberts, of Tipton, have just obtained the 
order in reply to tenders for 100 tons of iron pipes, required by 
the Wolverhampton own Council, and this body are prepared 
to place orders for a similar quantity upon the same terms. 

ardwares of all kinds continue to advance. In many of the 
trades manufacturers are notifying merchant and other customers 
that further orders must be subject to special quotation, and in 
other cases that orders can only be accepted at the rates ruling at 
the time of delivery. Specific advances, too, are taking place. 

Cut nails are securing a third rise of 10s. per ton. 

Some of the nail and chain manufacturers of Dudley have been 
in correspondence with Mr. Mundella, M.P., touching the possi- 





bility of establishing a Board of Arbitration and Conciliation for 
the settlement of future disputes in those trades. A general 
penne of the employers is called to consider the question 
urther, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

THERE is a continued upward tendency in prices throughout the 
iron trade of this district. Makers have now so little iron tooffer 
for early delivery that they are able to command pretty much 
their own terms, and where buyers are compelled to come into 
the market they have to pay very high prices as compared with 
those which were ruling recently ; but as the principal consumers 
are mostly covered for the present the amount of business doing is 
only limited, the chief inquiry being for forward delivery, and 
business is here again choco’ ts the unwillingness of makers to 
enter into anything like extended engagements, __ ee 

The activity in the manufactured iron trade of this district 
is causing pl ging amyl strong demand for forge qualities 
of pig iron, as forge proprietors have now orders on their 
books which will carry them well into next year, with further 
considerable enquiries in the market, they are anxious to cover 
themselves as far forward as possible, but both in local and outside 
brands forge numbers are very scarce. 

The principal Lancashire makers are fully sold in forge iron up 
to the end of March, whilst of foundry iron they have only a 
limited quantity to sell, and during the past week they have made 
a further advance of 2s. 6d. per ton in their quotations which for 
delivery into Manchester and the district now range from 58s. to 
60s. per ton, less 24 per cent. for No. 3 foundry. Nominally forge 
iron is the same price as foundry, but in some cases this class of 
iron is not now ing quoted at all, and orders for considerable 
quantities have, I understand, been recently declined. 

In outside brands, with the exception that there have been a 
few parcels of Scotch in merchants’ hands offering at under 
makers’ prices, business, as a rule, is only being done at an 
advance upon late rates. It can scarcely be said that Lincoln- 
shire and pin ey irons are in this market at all, as for the 
little which makers have to sell, prices are asked which are prac- 
tically prohibitive, as much as 62s, 6d. less 24 being quoted for 
Lincolnshire foundry, whilst for some brands of Derbyshire 
foundry, 67s. 6d. per ton less 4 has been asked for delivery 
equal to Manchester. For Middlesbrough iron prices vary con- 
siderably, some brands being offered at about 54s. 4d. per ton net 
cash, delivered equal to chester, whilst 3s. to 4s. per ton 
above this figure is being asked for others. 

As I have already intimated, the finished iron trade is very 
brisk, with prices tending upwards, best Lancashire bars deli- 
vered into the Manchester district being now quoted.at about £8, 
and lower qualities at about £7 10s. per ton, but even at these 
figures orders are difficult to place, and [ have heard of one large 
order having been refused within the last few days. 

Founders engaged on colliery and forge work are generally 
busier, and in some branches of engineering and machine making 
there is more activity, but there are still many complaints of 
slackness throughout the district. 

In the coal trade there isa steady and improving demand for 
all classes of round coal, but as there is still a considerable margin 
between the present output and the quantity which could be 
raised if necessary by the Teectins collieries, prices are difficult 
to move upwards, and as a rule, the advance, which has been 
gradually carried out beg | the past —_ of months, does not 
average more than about 6d. per ton, whilst in engine classes of 
fuel, such as burgy and slack, there is no noticeable improvement 
whatever. The average prices at the pit mouth are about as 
under :—Best Wigan Arley, 9s. to 9s. 6d.; common, 7s. to 
7s. 6d.; Pemberton four-feet, 6s. 6d. to 7s.; common house coal, 
6s. to 6s. 6d.; steam and forge coal, 5s. 6d. to 6s.; burgy, 3s. 9d. 
to 4s. 3d.; good slack, 2s. 9d. to 3s. 3d.; and common, about 2s. 
per ton. 

A few of the collieries are tolerably busy with shipping orders, 
but generally this branch of trade is at present only dull. 

In coke there is now a tolerably pie! y demand, and prices are 
exhibiting an upward tendency. 

The wages agitation in the coal trade is extending, the men in 
the Bolton district having now demanded an advance of ten per 
cent. The replies which the men in the Wigan district have 
received from the masters have, as I anticipated, not been 
favourable to any advance at present, and the question has been 
adjourned for further consideration. 

o check has occurred to the upward p of the hematite 
iron industries of Furness and pe a and I am told there 
are indications of a very good trade next year, because makers are 
not only already well sold forward, but they are daily in receipt 
of inquiries which justify the belief that next year will be one of 
the most active periods ever witnessed in the iron trade. On 
Monday, at Barrow, best qualities of hematite Pig iron were 
quoted at 90s. per ton on trucks at makers’ works, and No. 3 forge 
at 85s., while iron ore stands at 20s. to 22s. 6d. for ordinary 
qualities, and 25s. to 30s. for puddling descriptions. I hear of a 
large order for forge iron having been booked at 85s. per ton for 
delivery next year, of a great tonnage of iron—one which has 
changed hands at 23s. per ton, and of a refusal on the part of 
some makers to accept an order for Bessemer at 90s. per ton. 
In all departments of industry there is much briskness. 

The development of West Cumberland as a coke-burning 
district is receiving a further impetus by the revival in the iron 
and steel trades and the consequent improved demand for native 
and other descriptions of coke. The Dearham Coal Co, have 
cut out the ome for sixteen new coke ovens which they propose 
at an early date to build. 

The proprietors of the St. Helens colliery in Cumberland are 
making arrangements to commence working the fine seam of coal 
they have recently won. 

The sliding scale has not been generally adopted in Cumberland, 
the collieries at Whitehaven, Harrington, Deerham, and Ashby 
still holding out. 

Movements are on foot both in Furness and Cumberland on the 
part of iron miners to secure an advance in their earnings, and 
while some small advance has already been made, promise is 
given of a further advance when certain unfavourable contracts 
now in hand have run out. 

Messrs. ison, Ainslie, and Co., have their two furnaces 
at Backbarrow, for the production of charcoal iron, in full blast, 
and they have disposed of a large tonnage of iron held in stock 
for some time, and the demand for this high quality of metal is 
said to be very good. 

A rich vein of iron ore has been discovered by a company at 
Warton Cragg, near Lancaster. The ore when ground makes a 
fine oxide paint. Explorations are being made at Silverdale on 
the route of the Furness Railway for another rich vein of iron ore, 
the existence of which there is every indication of. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SHEFFIELD is in the throes of a contested election, and although 
the excitement does not sensibly affect the revival of trade in the 
heavy departments, there is a perceptible slackening in the 
lighter branches, as politicians on both sides take to attending 
meetings and canvassing for their respective favourites. The 
tumult will continue until the 22nd or 23rd inst., and until then 
it will scarcely be possible to obtain much definite information as 
to specific orders or changes in the condition of local trades. 

The heavy branches continue to be very active. Pig iron has 
again advanced, and hematite pig is also improving in price. It 
is said that in the North of England and Scotland the iron trade 
is not quite so satisfactory, pig iron being reported to be tess in 
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demand, though on the other hand more business is being done 
in finished iron. In this district the iron trade still continues 
very active, and additional furnaces are being lighted from week 
to week. ‘The advanced prices are probably a trifie higher than 
are justified, but, as I said last week, some reaction may take 
place. On the whole the trade is not only active but healthy. | 

Several of our large engineering firms report that they are | 
busier than they have been at any time during the year. This | 
applies particularly to the heavier branches of their trade, and | 
owing to this cause the Bessemer steel makers are calling 
extensively upon the producers of hematite iron. 

Local rail mills are still in full swing, and I am informed by | 
several managers that they have difficulty in keeping pace with 
orders, which are being received, not only for home markets, but 
for various distant parts. Railway material in all its branches is | 
especially busy, and there is a very lively demand for springs. | 
Wheels, axles, and tires are also in request. } 

| 


Reports from the northern shipbuilding yards are very gratify- 
ing, and as the result of the immense improvement in trade, 
pilates and other materials are being ordered in great quantities, 
and prices, which advanced 20s. to 30s. per ton some time ago, | 
are again firmer. There is more work in band in this department | 
than will keep the mills busy well into next year. | 

The crucible steel trade is decidedly improving, particularly for 
the American and continental markets. ‘The home demand, how- | 
ever, is still rather languid. | 

In the lighter industries there is, as I have said, little change. | 
I hear of some heavy orders for files for Russia, India, and 
Australia. These are of the heavier sorts, but orders for small | 
files are still rather scanty. A few large houses have orders for | 
saws for Canada, New South Wales, and other markets, buat | 
generally the saw trade is not brisk. | 

In the cutlery trades the principal call is for table cutlery, | 
although for spring knives our American houses are fully | 
employed. For the latter class of goods the cost of production 
has to be rigidly kept down, and this necessitates very low wages 
for much of the work. Sheffield supplies the medium ard best 
qualities, the Germans now furnishing much of the common | 
cutlery sent to the United States. 

Owing to the frost there has been great activity in the skate 
trade, the orders coming in very freely. Here again the Germans 
are competing with this country, as well as in the scissor trade. 
Large quantities of cheap German skates find ready sale, though 
they are very inferior of course to the best English goods. 

There is no change in the coaltrade. A strike is threatened at | 
the Nunnery Colliery if the employers refuse to give back to the | 
men the 5 percent. reduction they conceded two years ago. The | 
Birley Vale dispute is still unsettled. The price of coals has 
advanced about Is. 8d. per ton on “land” sales, but large con- 
tracts are still being worked out at the old unremunerative rates, 
for railway companies and similar consumers. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE commercial atmosphere in Cleveland is all alive with 
schemes for the reconstruction of companies. There could be no 
more certain sign of the reality of the revival of trade than the 
fact that men are again showing an inclination to withdraw their 
money from banks and launch it on the sea of industrial enter- 
prise. TI alluded last week to the scheme proposed for the recon- 
struction of Messrs. Hopkins, Gilkes, and Co., Limited. That 
company ought never to have come to a standstill, and would not, 
but for the entangled state of the affairs of its principal directors. 
The scheme proposed by the liquidator, Mr. Edwin Waterhouse, 
is that a new company be formed of the shareholders in the old 
company, which is by the issue of preference shares and debenture 
bonds, to pay off the unsecured creditors. The claim of the South 
Australian Government would be provided fur by the deeds of 
the company’s properties being held as a guarantee, and by 
debentures equal to the amount it is now necessary to 
retain in hand in cash. A meeting of large creditors was 
held on Wednesday, when the liquidator stated that since 
the scheme had been prepared a necessity for some modifications 
had arisen, and consequently it was deemed advisable to let 
the matter stand over for the present. In some form or other, 
however, it is tolerably certain that a reconstruction of the com- 

ny will be determined upon, and large numbers of share- 

olders have agreed to it. A proposal is also on foot to re-start 
the Richmond Ironworks at Stockton, which have long been 
standing idle. The Rosedale and Ferryhill Ironworks, and mines 
and collieries in connection therewith, were announced for sale, but 
have been withdrawn, the reason being that a new company is in 
process of formation, and already two-thirds of the required 
capital have been subscribed. 

The pig iron trade is very firm, and, contrary to customary 
usage, Inquiries are not falling off, although the end of the year 
is close at hand. There is not much iron being sold for prompt 
delivery, but the sales for delivery over the first six months of 
next year are large. Makers are not sanguine of a rush up in 
prices, and are consequently accepting 50s. per ton for No. 3 over 
the next six months. The prompt delivery price is 46s. 
Merchants are entering into large transactions for forward 
delivery, and are hoping to clear profits in proportion to their 
dealings. The largely increased production of iron which will 
commence shortly after Christmas by the blowing in of several 
furnaces now in course of preparation will necessarily tend to 
prevent prices from going as high as otherwise might have been 
the case, but it is believed that the general state of trade 
throughout the country is so greatly improved, and that the 
demand for all classes of manufactured iron will be so large that 
the increased production will not tend very materially to keep 
down prices. 

“bere are now 93 furnaces blowing in the district out of a total 
of 165 built. At the same date last year the position was exactly 
similar. In the meantime, however, very many furnaces have 
been put out of blast without having the effect of bringing the 
supply beneath the demand. The fact, therefore, that with a very 
largely increased make stocks have only been slightly added to, 
proves that a demand altogether beyond reasonable expectations 
has set in. This, happening at a season of the year which is 
usually of the deadest possible character, affords ground for hupe 
that in the spring the prospects of the trade will be found more 
greatly improved. Messrs. Connal and Co. reported that their 
stock of Cleveland iron now is 95,800 tons. 

Iron manufacturers continue to obtain the advanced prices for 
their productions which set in two or three weeks ago. They 
have now only to name their figure in order to obtain it, and 
consequently are beginning to produce at a profit. Messrs. 
Darman, Long, and Co., who recently leased the Britannia Iron- 
works at Middlesbrough—as I stated a fortnight ago—are 
increasing the number of furnaces which they have there lighted 
up, and by Christmas hope to bave sixty or seventy at work. 
The prospect for the winter in Middlesbrough, so far as the 
labouring classes are concerned, is very much better than could 
reasonably have been anticipated. 

The Board of Arbitration met on Monday to consider the 
claim of the operative ironmakers for an advance of 15 per cent. 
in their wages. The board discussed the advisability of adopting 
a sliding scale for the regulation of wages, based on the sellin 
prices of iron, and it was decided that the employers ee 
submit a scheme for a sliding scale for consideration by the 
workmen on Saturday next, and that the matter should again be 
discussed by the Board of Arbitration on Monday next. 

The Cleveland ironmasters and mineowners have received from 
the directors of the North-Eastern Railway Company a reply 
with regard to their application respecting the rebate of iron dues, 
which has not given universal satisfaction. A large deputation 


| with ninety-two at the same date last year. 
| store continue very large ; 6967 tons have been added to the stock 





waited upon the directors at York on Thursday last, to urge that 
the rebate of 15 per cent. of the dues on the carriage of iron and 


iron-producing materials, which expires at the end of the current 
ear, should be continued for some time further. The directors 
ave replied that they are willing to allow 10 per cent. up to the 
30th June, 1880, after which they will reduce the allowance to 
5 per cent., which will continue in oe till the 3lst Deoember, 
1880, when the allowance will cease altogether. 

The Eston Steel Works of Messrs. Bolckow, Vaughan, and 
Co. are quite full of orders. The company is now using 
Spanish ore, the two large converters which were ordered at a 
cost of £10,000 some time ago, and which are intended solely for 
Cleveland iron, not yet being completed. When they are ready, 
notwithstanding all the disparaging comments which have been 
made recently with regard to the brick lining, it will then 
devote its chief attention to the production of Cleveland steel 
rails. 

The shipments of pig iron during the past week show extremely 
well, being 16,548 tons, as against 9000 tons in the previous week. 

The iron shipbuilding trade is very brisk, and but for the 
extremely severe weather which has put a stop to a good deal of 
outside work, several vessels would have been considerably 
advanced towards completion by this time. 

I might state that the breakwater which the Tees Conservancy 
Commissioners have been erecting for the last eighteen years is 
now approaching completion. It will make the river one of the 
safest and best on the North East Coast besides affording great 


| facilities for refuge from the storms which are so frequent during 


the winter season in this locality. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tue Glasgow iron market has been somewhat irregular this 
week, chiefly in consequence of the doubt which prevailed as to 


| whether the dispute with the miners on the wages question 


would be amicably settled, or result in a general strike. Prices 
have fluctuated to some extent, but a large speculative business 


| has, nevertheless, been done. Both the American and continental 
| trades are reported to be in a fairly good position as regards their 


demands here, and the prospects for the spring are comparatively 
satisfactory. Since last report one furnace was blown out at the 
Eglinton Ironworks, leaving ninety-seven in blast as compared 
The deliveries into 


in the hands of Messrs. Connal and Co., which now aggregates 
398,000 tons. 
Business was done in the warrant market on Friday forenoon 


| at 59s, 3d. to 59s. 74d., and back to 59s. cash, and 59s. 6d. to 60s. 


cash. In the afternoon from 59s. to 59s. 4)d., and 59s. 3d. cash 
were paid. On Monday the market opened steady with sales at 
60s. to 60s. 3d. one month, and 59s. 10)d. cash, improving to 
60s. 3d. fourteen days, and at the close of the forenoon market 
69s. Gd. cash was paid. Business opened in the afternoon at 
60s. 6d. fourteen days, receding to 60s. 14d., and again up to 
60s. 44d. cash, then becoming flat, with sales to 59s. 9d. and 60s, 
one month, after which 60s. 14d. to 60s. fourteen days were paid, 
closing with sellers at 59s. 10}d. An extensive business was done 
in the course of the day. On Tuesday transactions took place at 
59s. 44d. cash and 59s. fourteen days. The market was depressed 
at the opening on Wednesday, but afterwards improved slightly 
to 59s, 3d. cash, subsequently receding to 58s, 6d. To-day 
(Thursday) the market was very strong, with business at from 
58s. 6d. to 59s. 7$d. cash. 

Makers’ prices have for the most part been steady, but a few 
of the brands are quoted at 6d. to 1s. less than last week. The 
quotations are as follows :—G.m.b., f.o.b. at Glasgow, per ton, 
No. 1, 6ls.; No. 3, 58s. 6d.; Gartsherrie, No. 1, 65s. 6d.; No. 3, 
61s.; Coltness, No. 1, 69s.; No. 3, 61s. 6d.; Summerlee, No. 1, 
65s.; No. 3, 59s. 6d.; Langloan, No. 1, 65s.; No. 3, 59s. 6d.; 
Carnbroe, No. 1, 65s.; No. 3, 59s. 6d.; Monkland, No. 1, 61s.; 
No. 3, 58s. 6d.; Clyde, No. 1, 62s.; No. 3, 58s. 6d.; Govan, at 
Broomielaw, No. 1, 61s.; No. 3, 58s. 6d.; Calder, at Port 
Dundas, No. 1, 64s.; No. 3, 60s.; Glengarnock, at Ardrossan, 
No. 1, 65s.; No. 3, 59s.; Eglinton, No. 1, 62s.; No. 3, 57s. 6d.; 
Dalmellington, No. 1, 62s.; No. 3, 57s. 6d.; Carron, at Grange- 
mouth, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 
64s. 1d.; No. 3, 60s. 

Almost every branch of the manufactured iron trade is now in 
a satisfactory condition. Most of the malleable works have as 
much as they can accomplish, and some of them are working on 
contracts that will carry them well through next summer. The 
advanced prices noted last week for malleable iron are fully 
maintained. It is reported that the Steel Company of Scotland, 
which is exceedingly busy, has purchased the Blochairn Iron- 
works, in the neighbourhood of Glasgow, and is to turn them to 

vantage for its manufactures. 

Last week’s shipments of iron manufactures from the Clyde 
included £6300 worth of machinery, chiefly for Manilla; £8960 
worth of railway sleepers, tie bars, &c., of which £5231 went to 
Monte Video and £3730 to Calcutta; £2300 castings for Spain 
and Manilla; £4700 miscellaneous articles, of which £2090 went 
to Manilla and £1255 to Monte Video; £400 worth of old iron 
rails for New York ; and a steamer’s hull and machinery, valued 
at £23,500. 

The state of the coal trade is yet unsatisfactory, chiefly as a 
result of the unsettled relations between the coalmasters and the 
miners. But there is a little more appearance of business in the 
market, and with the dispute referred to amicably settled an 
improvement would doubtless soon be experienced. The demand 
for household coals has been fair at good prices. Last week, too, 
the shipments were rather better, although much below the aver- 
age bulk at this season. In the Eastern mining counties, and 
especially in Fife, when the miners have as yet remained com- 
mene quiet, the trade is remarkably good in both the 
shipping and inland departments. At a number of the collieries 
the masters have been enabled slightly to advance the miners’ 
wages, and also to obtain rather better prices for their coals. 

The miners in severa! large districts of Lanarkshire have for 
weeks maintained ‘‘a block ” of certain collieries, with the object 
of compelling the employers to give them back the two reductions 
of 6d. per day in their wages. ‘The employers have been assisting 
those of their number at whose pits strikes were thus maintained, 
and at a meeting held in Glasgow towards the close of last week, 
seeing that the “block” was still kept up after the men had a 
week to consider the matter, the masters resolved that on and 
after Monday, the 8th, a further reduction of 6d. per day 
should be made in the wages. On account of the enforcement of 
this resolution the colliers in the Hamilton district did not go to 
work on Monday. 

Meetings of miners were held on that day at Airdrie and 
Hamilton. At the former place it was resolved that if the 
masters adhered to their decision to take off the third 6d. per day 
from the wages, the miners of the district would at once arrange 
for a “permanent” strike. The meeting decided that the 
employés of several masters who had promised not to reduce the 
wages should continue at work. The resolution adopted at the 
Hamilton meeting was that a deputation from every colliery wait 
on the masters and inquire on what terms, on their removing the 
“block,” they would be allowed to resume work. At a meeting 
held at Hamilton on Tuesday evening, it was reported that the 
masters would withdraw at least the last reduction if the societ, 
took off the “ blocks,” and it was agreed to do so, and that 
the men should return to work without delay. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Animportant meeting of colliers’ delegates was held at Aberdare 
this week to discuss the advisability of reforming and re-esta. 
blishing a sliding scale, There were only 10,000 colliers repre 





sented, and as the colliers in the district number at least 50,000 
there was some doubt as to whether such a minority could act. 
Eventually it was decided to proceed, and an arrangement was 
made to select certain fit and proper men to consult with the 
Coalowners’ Association. One objecting section is that composed 
of the Powell Duffryn men, who prefer to arrange with their 
employers. It was mentioned at the meeting that the basis of 
scale should not be the present low wages. This implies, I 
imagine, that the men are still opposed to the full conclusion of 
the coalowners, namely that there should be neither minimum nor 
maximum, but a rate per ton, so that whatever price was obtain- 
= in the market a just proportion should be obtained by the 
colliers. 

There are healthy signs in the coal valleys. Collieries which 
have been closed are being looked after, and buyers for going 
yoopention are in the market. Any holder of a No. 3 Rhondda 
coal working, or coal of a similar character, would find little 
difficulty in placing it. There are better signs too in the Glyn- 
neath Valley, where there has been a long period of quietness, 
the coal not taking the high character of the Rhondda, Cyfarthfa, 
Dowlais, and Plymouth coals. I hear that Pwllfaron Colliery 
has been taken, and that the Great Western Railway will run 
sidings to this and Aberpergwn. 

The White Rose Colliery, Rhymney Valley, is adding to its 
coke ovens ; 20 more will be in operation in the course of a week 
or so. Coke is steadily advancing in price, and the Rhondda from 
one end to the other is in a most busy condition. This has sent 
up bituminous coals in price and all house qualities. As yet there 
is only an occasional advance obtained in steam coal, some of the 
prixcipal coalowners being able, on exceptional cargoes, to get 
ae 3d. a ton advance. Leading coals, such as Nixons, Ocean 

davies, and Powells Duffryn, with the best qualities of the iron- 
masters’ coals, command the highest price. I shall expect an 
advance when the sliding scale arrangement is completed. 

The bad weather and prevalence of contrary winds have told 

somewhat on the coal trade, though, on the whole, an average 
export has been maintained. The total coal exports from Wales 
last week were 113,504 tons, of which Cardiff contributed nearly 
70,000 tons. ‘The total iron exports were slightly under 4000 tons, 
the principal cargoes being from New York ‘and Philadelphia. 
_ There has been a conspicuous falling off in the quantity of 
Spanish ore coming into Cardiff and Newport, and I am strongly 
of opinion that this is purposely done to keep up prices. A local 
contemporary, referring to this, states that furnaces which would 
be in blast are still unlit, owing to the difficulty in getting a 
supply of ore. Prices are gone up several shillings a ton. 

Velsh bar is coming into the market, and reports are favour- 
able concerning it. Some compare it to the well known B B H, 
but I suppose for smithy work, though good enough, it is not 
quite equal. Still the tendency is clear, the Welsh ironmasters 
in this revival of the iron industry are evidently going in for a 
good merchant bar trade. They sacrificed it for the e of the 
then better paying rail trade years ago, but now the bar will be 
fostered. ‘Tin-plate is also worked freely in several places, and 
Dowlais tinned bar is spoken of favourably. 

Cyfarthfa has now four furnaces in blast, and fully half the 
mills and forges. Rails and bars are being turned out freely. 
Three of the refineries there are now in full action, and the 
quality of iron is excellent. Rails are being shipped to Newport 
for Bombay. Scrap iron is in full demand. Order books are 
fairly crowded for rails, bars, bolts, spikes, scrap, and rail ends. 
Chief customers are New York, Baltimore, and other States. 

In the Forest of Dean the demand for pig iron and tin-plates 
is far beyond what it has been for a long time. 

Freights for South America are advanced at Cardiff, and even 
for the States. Shippers are endeavouring to get from 2s, to 3s. 
more than the rates of November. In France there is no diffi- 
culty in getting 9s. freight for coal. In most of the valleys the 
tin-plate trade is very active, Beaufort, Landore, Ystalyfera, 
Tretorest, and Gadlys Aberdare having as much to do as can 
paey be managed. In the Newport district the trade is very 
risk. Dowlais I hear will only make the black plate, and not 
enter into tinning and pickling. Such is the present opinion. 
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CopPER-PLATES may be coated with iron thus :—Ten parts of 
ferro-cyanide of potassium and twenty parts of tartrate of soda 
are dissolved in 220 parts of distilled water, adding a solution of 
three parts sulphate of iron in fifty parts of water. Caustic soda 
solution is then poured into the mixture until the Prussian blue 
formed is re-dissolved, “ 


Epps’s Cocoa.—GRATEFUL AND ComFortTING.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
(eect tables with a delicately flavoure verage which ma 
save us many heavy doctors’ bills. It is by the judicious use of suc 
articles of diet that a constitution may be gradually built u 
until strong enough to resist every tendency to disease. Hund: 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. Sold only in packets 
labelled—* James Epps and Co., Homeopathic Chemists, 
London,”—[Advt. ] 
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TRON RAILWAY SLEEPERS. 
No. VI. 

The permanent way of M. Kirsch—engineer to the 
Grand Central Railway of Belgium—must be regarded as 
a variation of the Waldegg system, which in appearance 
it much resembles. It is intended to obviate certain 
difficulties which its inventor points out as existing in 
the latter design. In the first place, thefillets at the junction 
of the central rib with the top of the sleeper are much in 
the way of the rail being brought as close up to the rib 
as is required on sharp curves. Secondly, though the 
weight of the rail is considerably lessened, yet this is at 
the cost of the stiffuess of the whole design, which is 
open to question. Thirdly, the number of pieces liable 
to wear and tear is greatly increased. It can scarcely be 
said that these objections are any of them fatal, or even 
difficult to meet. The first may be got over by rollin 
the sleeper with a sharp corner instead of a fillet, althoug 
the strength of the rib will of course be diminished 
thereby. The second is somewhat vague, and seems to 
ignore the ter depth given to the sleeper taken as 
a girder, by the use of the upper rib. The third 
apparently refers to the wrought iron clips, but it is 
hard to see what wear and tear these are subjected to if 
once firmly secured. Let us now see how M. Kirsch 
deals with the matter. In his system (see Figs. 
25, 26) the bridge form of rail is retained, but with 
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a somewhat narrower and deeper section than in Von 
Waldegg’s design. The sleeper is also similar in form 
having two nearly vertical side flanges, and a centra 
rib ; but this latter stands downwards instead of upwards. 
The two bases of the bridge rail, as will be seen, are 
turned up at the edge, so as to form a groove running 
along the base of the rail on each side, and it is in this 
groove that the novelty of the system consists. The rails 
and sleepers are connected by T-headed bolts put in 
from above, and by clips or washers threaded on these 
bolts. These clips for a straight road have at one end 
a narrow flange, fitting into the groove of the rail-base, 
and on the other a deeper and stronger flange filling up 
the space between the underside of the clip and the = 
of the sleeper. Thus when an ordinary nut is screwe 
down on the top of the clip, the sleeper and rail are firmly 
connected, and all motion of the latter, vertical or hori- 
zontal, is prevented ; this enables the number of bolts, 
which are placed zig-zag on the two sides of the rail, to 
be much smaller than with other systems. The peculiar 
feature, however, is the arrangement of this fastening 
for curves. Instead of punching the sleepers to various 
templets, according to the Hilf system, the fastening as 
shown on the left-hand side of the section, Fig. 25 is 
composed of three pieces, a bolt, a clip, and what may be 
called a “rack-piece” inserted between the clip and the 
top of the sleeper. This latter is an oblong plate, 
serrated on the top like a rack, the inside edge of which 
is brought up against the fastening bolt. The inner edge 
of the clip fits into the groove in the rail, as on the 
straight road already described, while the outer edge is 
provided with a rib or tooth of size to fit into the inter- 
stices of the rack. Whatever distance the rail may be 
shifted from the centre of the sleeper by its curvature, 
this tooth will come above some one of these inter- 
stices, and can be fitted into it. The bolt is then inserted, 
the hole in the clip being made oblong to suit any posi- 
tion ; the nut is screwed down, and the fastening is com- 
plete. By this means the rails can be given any required 
curve, to 200m. radius, with almost mathematical pre- 
cision, and without any bending of the sleeper or any 
special templets. The laying of the rail to such curves 
is not found to present an difficulty in practice, and its 
renewal at any time can be readily effected by simply 
removing the fastenings on one side and loosening those 
on the other. At a junction of two sleepers a cross 
sleeper of wide channel section receives the ends of both, 
and a cross tie of smaller channel section is provided in 
the middle of each length. On curves the connection of 
these with the main sleeper, as shown in Figs. 25 and 2 
is effected by clip and rack piece, as in the connection o 
sleeper and rail. Thus all special punching of the cross 
sleepers is also avoided. At each of these cross sleepers 
adrain is provided for carrying off the rain water, and 
the ballast is sloped down to them from each side. 


_ 


With respect to the cost of this system, M. Kirsch has 


made a comparison of it both with a road having 80 lb. 
Vignoles rails and oak cross sleepers not creosoted, and 
with a Hilf road of the ordinary type. Taking prices the 
same, and leaving out the ballast in all cases, the total 
cost of the Hilf road comes out to be £1 5s. per yard 
run, and of the Kirsch road £1 4s. 4d.—slightly the 
cheaper of the two. The rail in the latter is much 
lighter, seer ey only about 35 1b, per yard, as against 
50 1b. for the Hilf rail; but the sleeper is heavier by 
about 40 per cent. The oak sleepered road is rather 
cheaper than either of these, being £1 3s. 5d. per yard. 
If to each of these we add 5s. per yard for ballasting, and 
if we allow 1s. for creosoting, we get the cost of different 
systems in Belgium about January, 1876, as — - 

y 8. . 


Oak sleepered permanent way per yard 


forward 195 
Hilf sleepered mn Fe 110 0 
Kirsch sleepered * 19 4 


which agrees fairly with English prices as given above, 
allowing for a fall in the price of materials in the interim. 

M. Kirsch has also compared the cost of maintenance 
and renewal of these three roads, allowing in each case 
5 per cent. for interest on capital sunk on first cost, and 
supposing the duration of non-creosoted sleepers to be 
ten years, steel rails thirty-six years, iron sleepers fifty 
years. The result is as follows :— 


s. d. 

Timber —_——- road, maintenance and renewal 
per ya ois cane pS aor, See 
Hilf sleepere a oe 1:4 
Kirsch sleepered # ps 1 8 


The saving, taking maintenance and renewal together, 
would thus appear from the above figures—which are 
taken from actual results of working on the Grand Cen- 
tral Railway of Belgium—to average about 25 per cent. in 
favour of the Hilf or Kirsch iron-sleeper system. If main- 


tenance alone is considered, the difference is immensely | 


greater; and as cost of renewal is still a matter of spe- 
culation to some extent, this is perhaps the fairer compa- 
rison. The maintenance of the timber-sleepered road is 
given at about 5d., and of the iron-sleepered at about 
2id. per yard forward per annum. We may compare 
this once more with the North-Eastern Railway figures, 
which, as deduced when considering the Hilf system, 
give £50 per mile for maintenance, or 63d. per yard. It 
will thus be seen that M. Kirsch accepts here Hilf’s 
results as to the cost of maintenance of an iron-sleepered 
road, 

These figures are valuable, but it will be seen that they 
apply rather to iron sleepers in general than to the Kirsch 
system in particular. To this latter must be conceded 
at least the merit of ingenuity ; but though in actual 
use, it has not yet been tried long enough for 
much actual experience to be reaped as to its merits ; 
nor can it be said to be altogether without its weak 
points. Objections have been raised to the bridge rail 
as being difficult to roll, and as rendering impossible the 
use of fish-plates. These may have some force on the 
Continent, but little in England, where hundreds of miles 
of the Great Western Railway have been worked for 
many years with bridge rails, both steel and iron, and 
without the use of a single fish-plate. The disuse of 
this section is mainly due, as M. Kirsch points out, to 
its having less transverse strength for the same weight 
of metal than the Vignoles, to its tendency to spread at 
the bottom, which makes it unfit for cross-sleepers, and 
to the expansive and large balks required for the wooden 
longitudinal sleeper. These reasons are done away with 
by the use of iron sleepers ; and, on the other hand, the 
section shows an exceptional power of resisting wear and 
tear. M. Couche—vol. 1, p. 146—cites a remarkable 
instance of this in the case of the Baden railways, where 
two lengths of road, one laid with bridge rails and the 
other with Vignoles rails of heavier section, had 
been exposed to precisely the same traffic, and where 
the bridge rails were found to be in much the better 
condition of the two. He attributes this partly 
to the head of the bridge rail being free from the 
overhang of the Vignoles, and partly to its getting a more 
severe compression under the finishing rolls, from its 
being canieh through in an upright instead of a sideways 
position. The true objections against the Kirsch system 
would seem to lie in what forms its distinguishing 
feature—the “rack-piece” arrangement on curves. On 
looking at the figure it will be seen that there is no pro- 
vision in the rack-piece except friction to resist motion 
outwards from the sleeper, and that it only resists inward 
motion by virtue of its bearing against the fang bolt. 
Thus the whole security of the fastening depends on this 
bolt, exactly as in a wooden sleepered road ; but the bolt 
in this case passes more or less loosely through a hole in 
iron instead of being gripped by the wood of the sleeper, 
and it has one piece more attached to it, to give play to 
the whole joint and assist it in working loose. We cannot 
but fear that these fastenings will require at least as much 
care and expense in maintenance as any on a timber 
sleepered road ; and this, too, on curves, where the lateral 
stress and the liability of accident are both at their 
maximum. Even were this not so, the adjustment of 
these fastenings seems almost too delicate a matter to 
entrust to an ordinary gang of platelayers ; it strikes us 
in fact as being an arrangement that would probably 
work well where the men recognised the inventor of the 
system and their own chief engineer as being one and 
the same person, but would be of doubtful value in all 
other cases. 

As the whole wear and tear in permanent way, if pro- 
perly laid, comes upon the head of the rail, and this is 
thus the only part which theoretically requires to be 
changed—a fact to which we have already called attention 
—it seems a natural attempt to make this a mere flat bar 
of steel, resting on an iron longitudinal sleeper of strength 
and stiffness sufficient to take the whole transverse strain. 
Since by this means the part to be changed is reduced to a 
minimum, it is somewhat strange that so little has been 
attempted in this direction. The only design of the kind 





that appears known to fame is that of Dr. Winkler, shown 





in Fig. 27. It will be seen that his sleeper is of the 
rolled girder type, but with the upper flange cut off on 
one side, and with a slightly raised feather running along 
it above the web. Over this feather fits a flat steel bar, 
‘having a_ thin lateral 
flange resting upon and 
bolted down to the half- 
flange of the sleeper. The 
peace fag is effected b 
two bolts passing throug 
the web of the sleeper. 
This system shows as yet 
no results in practice, 
though its inventor is a 
high authority among 
German engineers. The 
points of doubt would 
seem to be whether a firm 
connection is thus esta- 
blished between rail and 
sleeper, whether corrosion is not likely to take place 
between the two, and, lastly, whether the thinness of the 
steel bar will not cause it to exfoliate and scale off 
rapidly under the action of the traffic. 
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STEAM TRAMWAYS IN NORTH ITALY. 
By R. GervasEe Etwes, M. Instr. C.E. 
No. II. 

Tue Milan-Monza Tramway is 92 miles in length, 
and connects Milan with the town of Monza, con- 
taining about 20,000 inhabitants. There are pro- 
bably about 20,000 more scattered along the road 
between the two places. For the first two miles, 
from Milan to Loreto, there is a double line—as 
already mentioned—one line belonging to the Milan- 
Monza Tramway, the other to the Milan-Vaprio Steam 
Tramway. The two lines are used in common; all steam 
trains or horse cars of either company leaving Milan use 
the down line, and those proceeding towards Milan take 
the up line. From Loreto to Monza the line is single. 
The tramway belongs to, and is worked by, the Omnibus 
Company of Milan, which, under the admirable manage- 
ment of the director, Cavaliere Emilio Osculati, has 
reached a prosperity scarcely equalled by any similar 
institution. The total net earnings of the company for 
1878, after payment of all interest on debentures and 
loans, amounted to 30°4 per cent. on the share capital, 
out of which a dividend of 23 per cent. was declared, 
and the balance carried to the reserve fund, which 
amounts to more than a fifth of the capital. 

The operations of the company include—(1) The 
general omnibus system of Milan ; (2) a large business 
in hiring out carriages by the day or week, and horsing 
omnibuses for hotels, &c. ; (3) the conduct of funerals ; 
(4) a short line of horse tramway connecting two of the 
principal gates of the city ; (5) the Milan-Monza Tram- 
way. As the accounts do not show separately the 
working expenses of the tramways, they have been 
arrived at in the following manner: — Certain 
specific items, such as repairs and depreciation of 
vehicles, maintenance of permanent way, and funeral 
expenses, have been deducted and assigned to their 
proper heads. The balance representing the general 
charges includes straw and food of horses, depreciation 
of horses, repairs to harness, depreciation of fixed plant 
in stables, tools and implements, lighting, farriers’ 
expenses, depreciation of furniture, repairs and deprecia- 
tion of buildings, administration and office expenses, 
wages of coachmen, conductors, grooms, &c., uniforms, 
rents, rates, and taxes, and insurance. These items make 
up a total of £51,270. The mean number of horses 
owned by the company during the year was 649, but the 
mean number benign I working was 582, the difference 
representing those sick or resting. Dividing £51,270 by 
582, we get £88°1 as the mean annual working expenses 

r horse actually employed. The mean number of 

orses working on the Milan-Monza line was 117; hence 
the general expenses were £10,308. The items of special 
expenses to be added are as follows :— 


a a 
Repairs to rolling stock... ... 1,008 0 0 
Depreciation of rolling stock... ... ... .. 2909 0 0 
Repairs to permanent way ... ... ... .. 352 0 0 
Depreciation to permanent way, at 10 per 
cent. a LT ER mE 1,457 0 0 
Total working expenses ... ... 13,415 0 0 
OS eee ... 17,268 0 0 
Net profits... . 3,853 0 0 


The working expenses, it will be seen, were 77°7 per cent. 
of the receipts, which, although not unusually high for a 
horse tramway, contrast unfavourably with the 50 per 
cent. or even less of the steam tramways. The mileage 
receipts, it will be seen, are very high for a country line, 
£1842 per mile per annum, or £35°4 per mile per week. 
A certain number of the cars run only from Milan to 


Gorla, about two miles, and some stop short at the next . 


place, Sesto, about five miles from Milan. ‘The average 
number of trips per day, counting the double journey as 
two trips, was in 1878 as follows :— 


Single cars—MilantoGorla .. 2. .. 1. .. 151 
NN a ey err tt | 
Milan to Monza ....... ... «. .. 70°4 
Total average trips per day... ... 96°9 


The total car miles run were 272,224; the working 
expenses a car mile, 11°8d.; and the receipts per car 
mile, 15°2d.; net receipts per car mile, 34d. The mean 
receipts per horse worked per day were 7s. 6d. 

There are two classes of seats in the cars. Of the 
receipts, about 40 per cent. were from Ist class, and 60 
per cent. from 2nd class passengers. The maintenance 
and repair of the permanent way cost £37°5 per mile per 
annum, exclusive of depreciation, which is charged at 10 
per cent. of the cost standing in the books of the 
company, and works out to £155 per mile. Repairs and 
depreciation of vehicles are put down, £1008 for the 
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former, and £290 for the latter. These figures give the 
fcllowing result :— 
Per Vehicle. Per Mile. 
ge =; £107°6 
Depreciation ... ... ...  ... 73 30°9 
As regards the last item it appears that considerable 
sums have been written off the value of the rolling 
stock in previous years, and that it is the practice of the 
company to write off gradually half the prime cost of 
their rolling stock, as well as charging repairs and 
renewals to revenue, so that after the value of any par- 
ticular vehicle is brought down to 50 per cent. of its 
prime ‘cost, no further depreciation is taken into account 
as long as the vehicle continues fit for use; hence the 
apparently small sum charged for depreciation of rolling 


Cost of repairs 


The following figures show the results of the working 
of the other branches of the company’s service :— 
Omnibus Service :-— 

General expenses ... 

Repairs to vehicles... 
Depreciation of vehicles 
Total working expenses 


Total receipts 


ee 
Working expenses 
Private Carriage Service :— 
General expenses 
Repairs to vehicles 3 
Depreciation of vehicles 


Total expenses 
Total receipts 


- bh = - 

Working expenses 
Funeral Service :— 

General expenditure 


£2,731°1 
Special expenses ... 


3,847°5 
£6,578°6 
8,280°6 
£1,701 
79°4 per cent. 


Total expenses 
Total receipts 


Profits es 
Working expenses 


Circumvallation Tramway :—- 
General expenditure 
Receipts... ... ... 


£1,321°5 

1,937 °5 
Profits oe) ee A os £616 

Working expenses ... ... ... ... ... ... 68°2 percent. 

This last being a new line opened only a few months, 
nothing has been charged for maintenance and deprecia- 
tion. The miscellaneous receipts from sale of manure 
amvunted to £3380. The private carriage service and 
the funeral service need not be noticed further, as pos- 
sessing only local interest, but some points connected 
with the omnibus service deserve attention. 

The omnibuses all start from the Piazza del Duomo, 
the centre of Milan, and run to the various gates of the 
city. The distances vary from 1402 to 2195 metres. 
The fare is uniformly 1d., but there is a special service of 
omnibuses from the piazza to the railway station outside 
the town, a distance of 2300 metres, with a special fare 
of 24d. The total length of all the lines worked is 193 
miles, and the receipts being £37,233, the annual mileage 
receipts are £1929, or £37°1 per mile per week. 

It should be noticed, however, that under the arrange- 
ments between the company and the municipality, several 
of the lines are worked at a loss. The receipts per trip 
vary from 0°37f. in the Vigentina line to 0°87 in the 
Principe Umberto line. The largest mileage receipt is 
on the Ticinese line, which produces £5970 per mile per 
annum, or £115 per mile per week. This line is 1°16 
miles in length. 

The total number of passengers carried inthe omni- 
buses of the company in 1878 was 8,972,416. The popu- 
lation of Milan, including the suburbs, is 300,000. There- 
fore the above figures represent thirty single journeys per 
annum for each resident—surely a remarkable result, 
and interesting as demonstrating the great extension of 
movement resulting from cheap and comfortable means 
of transit in towns. There are several other lines of omni- 
buses running in Milan which do not belong to the com- 
pany; if the passengers by these were added it would 
probably bring the journeys per head per annum up to 
thirty-four, representing a payment per head per annum 
of 2s. 10d. for locomotion. 

In concluding these notes the author must add a few 
words of thanks for the cordial kindness shown by the 
Italian engineers and officials in assisting him to obtain 
information on this interesting subject. His acknow- 
ledgments are specially due to 8.S. Arturo Gallico, C.E., 
Ravizza, C.E., Radici, C.E., and Cavaliere E. Osculati, 
director of the Omnibus Company of Milan. 








LEGAL INTELLIGENCE. 


(Before the LonD CHANCELLOR, Dec. 13th.) 
Petitions To SEAL PATENTS. 
EX PARTE WIRTH. 

Tus petition related to the well-known copying apparatus 
known as the ‘‘Chromograph” and “‘ Hek h.” The appli- 
cation of Mr. Wirth, of Frankfort, for a patent for the ‘“‘Chromo- 

h” was made in 1879, and was numbered 239. Mr. Wilson, 
of Manchester, had previously, on the 13th November, 1878, 
applied for letters patent for the ‘* Hektograph,” and his applica- 
tion was numbered 4606 in that year. Wilson’s patent was duly 
sealed, as of the date of application—the 13th November, 1878. 
He then opposed the grant of the seal to Wirth. There had been 
no opposition before the law officer, Wilson then not being in a 
position to oppose. The ground of objection was the identity of 
the invention. 

Mr. Wesster, Q.C., and Mr. GoopEeve avpeared for the 
petitioner, Mr. Wirth. f : 

Mr. Aston, Q.C., was counsel for Major Ball, the assignee of 
Wilson’s patent. . 

By consent an order was taken that Wirth’s patent should be 
sealed, he undertaking to insert in his specification a statement 
of his knowledge of Wilson’s patent, and a disclaimer of any part 





of the invention covered by the latter. The time for filing the 
complete specification was extended fourteen days, and no order 
was made as to costs. 


EX PARTE DERING. 


This was a case of great importance and general interest. 

The petitioner, Mr. G. E. Dering, of Welwyn, left at the 
Patent-office on the 29th April, 1879, the usual petition for 
letters patent for an invention relating to the manufacture of iron 
and steel, and in due course received provisional protection. On 
the same day, Mr. Riley, of Finsbury, also made application for 
a patent for what was assumed in argument to be a similar inven- 
tion, and he too received provisional protection. Mr. Dering’s 
application was numbered 1682, and Mr. Riley's 1683, The 
invention of the latter gentleman consisted in first removing the 
silicon and carbon, in a converter lined in the usual way with 
ganister, or similar silicious lining, and then transferring the fluid 
metal to another converter or vessel lined with some basic material 
by which the phosphorus was removed. He did not apparently 

ropose to remove the absolute entirety of the silicon in the first 
oo but contemplated leaving about one-half of one per cent. 
Riley's letters patent were the first sealed, and upon Dering’s 
application for the seal, he was met by the opposition of Riley. 
He accordingly presented his petition, praying that notwithstand- 
ing the opposition the seal might be affixed, 

Mr. Aston, Q.C. (with whom was Mr. Macrory), remarked 
upon the singularity of the case in that the two applications were 
made upon the same day. In all the previous cases the applica- 
tions had been made on differing dates. He then proceeded to 
distinguish the invention of Dering from that patented by 
Riley, and dwelt especially upon the fact that Riley apparently 
did not seek completely to blow the iron in the first process, 
whereas Dering did. He explained also that Dering’s applica- 
tion covered wider ground than Riley's, and for so much more he 
was entitled to a patent. As to the rest, which Riley claimed to 
be identical with his, the learned counsel contended there was a 
material difference from Riley’s invention, and that therefore 
the rule in ex parte Bates and Redgate (L. R., 4 Ch., 577) did 
not apply, and that for that part also the letiers patent should go. 
He was stopped, and 

The Lorp CHANCELLOR observed :—‘‘ I do not say that I wish 
to unsettle the decision in ex parte Bates and Redgate, but I think 
that it is open to reconsideration. I think it was a very hard 
case. Is not this, however, a different case? Here the applica- 
tions were made — the same day.” His lordship then called 
upon counsel for Mr. Riley to argue that point, upon the 
assumption that the inventions were to a greater or less degree 
identical. 

Mr. CuHapwyck Heatey (with whom was Mr. Burnie) claimed 
the benefit of ex parte Bates and Redgate as an express authority in 
his favour. Indeed the present was if possible a stronger case. 
In ex parte Bates and Redgate, the application of Mr. Bertie, who 
first obtained the seal, was a month later in date than that of the 
first applicants, Messrs. Bates and Redgate. Nevertheless, he 
succeeded in preventing a grant to the earlier applicants. Here 
the applications were of even date, and there was no better equity 
with Dering than with Riley. The latter had been more diligent, 
and he was entitled to the benefit of his diligence. Diligence in 
these matters was a public gain. Ex p. Bates and Redgate had been 
followed. 

The Lorp CHancetior: “I have not followed it.” 

Mr. CHapwyck Heater observed that in ex parte Harrison 
(L. R. 9 Ch., 631), his lordship was reported tu have expressed an 
intention to follow the rule if upon a perusal of the specifications a 
similarity of invention should appear. It turned out that there 
was no pene and therefore the case did not turn upon that. 
He then proceeded to argue that there was no guarantee by the 
Crown on the grant of provisional protection that letters patent 
would follow. That seemed to be the principle of the earlier 
authority. By provisional protection an applicant was only pro- 
tected against the results of his own publication, is he 
were watchful and diligent in opposing a grant to another. The 
Crown could not knowingly grant two patents for the same inven- 
tion. It would be contrary to public convenience that a double 
grant should be made Ex p. Manceaux (L. R. 6 Ch. 272). If 
Dering’s letters patent were sealed the public would not 
know to whom to apply for licences, and if Riley sued 
in respect of an infringement, a licence from Dering 
might successfully pleaded. He further pointed out that 
Riley and Dering would be placed in a position of great dif- 
ficulty in respect of one another’s rights. Moreover, if Dering 
should succeed in obtaining the seal his letters-patent would 
bear an earlier number than Riley’s, and although it had never 
been decided that priority might turn upon numerical order, that 
would be an argument fairly open in an action upon Riley’s patent. 
The Lord Vhancellor had power to date Dering’s patent as of any 
date between that of application and of. application for the 
seal. It was not sought to deprive Dering of a patent for any- 
thing contained in his provisional specification not rete 
covered by Riley, but if there should be a possibility of 
conflict the practice was to date the second patent as of the day 
of application for the seal, and a reference would be directed if 
necessary (ex p. Bailey L.R. 8 Ch. 60 and Seton on Decrees) If Lord 
Hatherley in ex p. Bates and Redgate had felt any difficulty in 
granting a patent to the earlier applicants on the ground that 
such patent would override that already granted to the later appli- 
cant Bertie, he could have dated the second patent as of the date 
of Bertie’s patent. The learned counsel submitted that it was 
impossible to distinguish the present case from ex p. Bates and 
Redgate, and the subsequent authorities of the same kind. 

The Lorp CHance.ior: “If this were the case of ex p. Bates 
d&: Redgate, I certainly should have hesitated for some time before 
I acted in opposition to that decision, considering the authority 
by whom that case was decided, and that that decision has been 
followed in subsequent cases. I may, however, state my objec- 
tions to that decision, which I never could thoroughly understand. 
It has always seemed to me that if Parliament held out to 
inventors the advantage they should get from provisional protec- 
tion, the inventor should have the enjoymentof that advantage for 
thesix months granted him. Parliament intended the six months 
tobe for the completion of the invention and perfecting the specifi- 
cation, and never said that the applicant should be Seeded ot or 
lose that advantage by want of any due diligence on his part. 
The applicant was told that for six months he was to some extent 
secure. It always seemed to me that if a man applies on, say, 
the lst May for a patent, and another applies on, say, the 1st 
June for a patent for the same thing, and that the second appli- 
cant obtained the great seal first, it is very hard to deprive the 
applicant of the Ist May of the benefit of his invention. It 
appears to me very like a breach of contract with the first inventor 
to give a subsequent applicant an advantage from outrunning 
him, and a very hard thing upon him. However, this is not the 
case of ex parte Bates d& Redgate. There is no exact precedent 
so far as I am aware, and so far as I am informed by those who 
have experience in these matters. For in this case two 
applicants apply in perfectly good faith upon the same 
day for patents for what I may call cognate inventions. 
I will assume, now, that to a greater or less extent those inven- 
tions are identical. Before the six months are out, one of the 
applicants succeeds in getting his letters patent sealed. Now, 
what is the position of the Crown? What should the Crown do 
in such a case? Primd facie the Crown ought to seal both patents. 
The contract with the respective applicants was that the 
should have six months’ protection. Now, if it be true that bot 
have in g faith, what right have I to confiscate the 
invention of one because it appears to be identical with the inven- 
tionof the other? What harmcan possibly happen by the seal being 
affixed to both patents? If one patentee, by himself or his licensee, 
uses the invention, how can the other prevent him? What can the 


other say? He can only say: ‘* You are infringing m ” 
The first would reply: ‘* I have a patent of ess LE. 
which the second would rejoin: ** My invention was published 
before yours.” And this statement he could only support by the 
production of a document bearing the same date as that of his 
adversary. It seems to me to be clear that neither can restrain 
or interfere with the other. Why should they not have become 
joint ee ence of this invencion by agreement between them. 
selves? I cannot see any reason why they should not, and if go 
why cannot they in effect be made co-proprietors by the grant of 
separate letters patent? It seems to me on these grounds that I 
ought not to refuse to seal Mr. Dering’s letters patent, and I will 
extend the time for filing his final specification fourteen days, I 
make no order as to costs.” 


EX PARTE SOMERSET AND WALKER. 

On the 5th of March, 1879, Messrs. John Somerset and James 
Walker, of Manchester, applied for letters patent for ‘improve. 
ments in the construction of frames and handles of umbrellas 
and parasols.” Provisional protection duly followed. Appli- 
cation for the seal was made in due course, was allowed, and the 
fees payable in respect of the seal were paid at the Patent-office, 
On the 5th of September, 1879, the last day of the six months 
from the date of application, the complete specification was left 
for filing under the belief that the patent was sealed. It was 
then discovered that an opposition to the seal had been entered 
as late as the 2nd of September by Mr. Geo. H. Spencer, of 
Southport. A prttice was accordingly presented on the lith of 
September, 1879, praying that, notwithstanding the opposition, 
the seal might be affixed. 

Shortly before the hearing the opposition was withdrawn. 

Mr. Cuapwyck HEaLzy now applied for the usual order. He 
pointed out that, notwithstanding the fact that the petition was 
presented after the expiration of the six months’ provisional 
protection, his Lordship had jurisdiction to make the order, and 
referred to the case of ex parte Johnson, November, 1878, which, 
however, was not reported, though the effect of it was given in 
Mr. Johnson’s work on patent law. 

The Lord Chancellor made the order as prayed, and extended 
the timetime for filing the complete specification fourteen days 
from the date of the order. 

The costs had been arranged. 








PRICES OF PIG IRON FOR THIRTY-SIX YEARS. 


THE table below is compiled by the American Manufac- 
turer from Mr. Swank’s “Statistics of the American Iron 
Trade,” and will no doubt be found interesting and valuable 
for reference, especially at this time, when the present 
revival in the trade carries the mind back to the revivals 
and reactions of the past. The figures in the columns headed 
“Lowest Prices” and “ Highest Prices” are monthly averages 
of weekly quotations; those in the column headed “ Average 
Prices” are the average prices for the different years. The 
quotation marked with an asterisk * is the highest average for 
any month, and is for August, 1864. ‘Think of 73.87 dols., even 
in the light of present prices! But it must not be forgotten that 
the premium in gold was then at a dizzy height. The average 
price for 1864 was 59.25 dols.—marked with a dagger +—which 
is the highest for any year given in the table. The lowest aver- 
age for any month is that for Nove.nber, 1878, 16.50 dols.—marked 
with a double dagger {—and the lowest averaye for any year is 
that for 1878, the figure being 17.62 dols.—marked with a parallel 
sign || :— 


Prices of No.1 Foundry Pig Ivon in Philadelphia from 1842 to 
1879.—Per ton of 2240 lb. 
Lowest price. 


Year. Highest price. 


ols, 


Average price. 
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The weekly quotations of No. 1 foundry in Philadelphia 
the present year are as follows, as taken from our reports :— 

Dols. Dols. Dols. Dols. 

January 1.. .. 17 50to18 50| June 4.. .. 18 509to19 00 

0 cert 5c 11... .. 18 50 to 19 50 

.. 19 00 to 20 00 

.. 19 00 to 20 00 

.. 19 00 to 20 00 

.. 19 00 to 20 00 

.. 19 00 to 2) 00 

-- 19 00 to 20 00 

.. 19 50 to 21 00 

. 19 50 to 21 


> 
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.. 29 50 to 30 50 
American Manufacturer. 
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Nove Cavsz ror A Srrike.—According to a correspondent of 
the New York 7’ribune a recent strike in Central America arose 
from the introduction of a watch to regulate the hours of labour. 
The men had adopted the theory that a certain donkey employed 
on the work brayed accurately at four o’clock (the es time 
each afternoon. So long as the timepiece and the donkey 
approximately, no difficulty was encountered; but one day the 
watch was half an hour slow, or the jack-ass a half an hour 
ahead of time, and the men nearly revolted in a body because the 
watch was decided by the foreman to be the more reliable 
timepiece. 
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HORIZONTAL ENGINE. 


MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN, ENGINEERS, 














WE illustrate above a well-finished horizontal engine of a 
somewhat novel pattern, exhibited last week at Islington by 
Messrs. Ruston, Proctor, and Co., of Lincoln. The cylinder 
is 10in. diameter by 20in. stroke; the steam jacket is formed 
by a separate line, forced into the cylinder castings ; the slide 


valve is divided, one half working at each end of the steam | 
| of the reduction of tidal observations by the method of har- 


chest to shorten the ports as much as possible. The engine is 
fitted with a combined equilibrium stop and throttle valve, 
shown to an enlarged scale in section, from which it will be 


seen that the valve can be controlled without the governor | 
by turning the hand-wheel. The cut-off is of the Meyer | 
type, with gun-metal bushes with external threads cot- | 


tered to the expansion valve spindle. The valve spindles 
are guided by square cast iron bars working in a cast iron 
box, an arrangement which is found to work very well indeed. 
The crosshead is of scrap iron; the crank-shaft is of scra 
iron with a mild steel crank pin. Great stiffness is secu 
the centre of the engine being but 2hin. above the topof the bed- 
= Although the engine is longer in stroke than ordinary 

t bed-plate engines, and therefore more powerful, the 
respective weights are about equal. A condenser can be 
easily added at the back, the piston rod being prolonged to 
work the air pump. 

_We may mention that Messrs. Ruston and Proctor have 
discarded the practice of distinguishing these engines by 
“‘horse-power,” and, indeed, have done so for the last three 
years in the type of engines which they exhibited at Kilburn, 
that which we then illustrated being knownalways, both in the 
offices and shops, as ‘‘ 134in. by 24in.,” and not as 20-H.P. 








ROBERTS'S TIDE-PREDICTING MACHINE. 

THE accurate prediction of the tides is a matter of very 
great importance to maritime nations, more especially to those 
whose shores are subject to a considerable tidal action. Indeed, 
of such importance is this tidal action that the great com- 
mercial prosperity of this and other countries similarly 
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circumstanced has been mainly attributed to it. Hence | 
the great importance of the tide-predicting machine we are | 


about to describe. 

It is well known* that the fluctuation of the water can be | 
expressed by a series of cosines of multiples of the time of | 
which the periods are known; but it was not until the subject | 


monic analysis was taken up by a committee of the British 
Association in 1867, and continued for some years under the 
chairmanship of Sir Wm. Thomson, that tidal constants were 
determined in a proper form to take advantage of the above 
law. The following extract from Airy’s article will practi- 
cally illustrate the idea :—‘‘ Suppose the lines of the extreme 
| elevation and extreme depression of the surface of the water 
| to be marked upon a wharf-wall, and suppose a circle to 
| be described upon the wall touching those two lines ; then if 
| the circumference of that circle be divided into equal parts, 
| the fall of the water will expose the successive equal parts in 
| successive equal times.” 
| In the machine which we illustrate by one double page 
| and one single page illustration, the mean action due to the 
| sun and moon are first taken into account, and in the case of 
the moon similar movements correct the mean effect for the 
ellipticity of the lunar orbit, and also for the moon’s motion 
out of the equator. In the case of the sun the practical 
| effect of the ellipticity of the earth’s orbit is found to be very 
| small and has not been included in the present machine ; the 
| effect due to the sun’s motion in the ecliptic is, however, 
| included. In the case of the moon the correction for the 
| ellipticity of its orbit is not alone sufficiently accurate to fully 
represent the orbit, the next two largest perturbations termed 
the ‘‘eviction” and the ‘‘variation” have therefore been 


| be included to predict with 





included. Other similar movements correct for the effect of 
friction, a number of these movements being necessary to 
represent accurately the tides of rivers and seaports with a 


| aa 


* Airy, Ency. Met. Article Tides and Waves (Section 60) 





Swan. 


shallow foreshore. Inaddition to the above, other movements 
correct for the effects of temperature and rainfall, which must 

all practical accuracy the tides of 
any port. The number of component tides, so to speak, com- 
bined in the machine is twenty. 

The mean effect due to the sun and moon, and each 
inequality of their motions, is given by the rise and fall of a 
pulley carried by a crosshead fitted with proper guides and 
controlled from the back by a guide-pin travelling between 
two parallel steel jaws. The guide-pin carried by a crank is 
thrown out by means of a fine micrometer screw to the proper 
amount previously determined from the actual tidal observa- 
tions of the port for which the predictions are required. The 
crank is centred on an axis which is made to turn relatively 
to the other similar movements in its proper time, its period 
being certain combinations of the mean motions, &c., of the 
sun and moon. These periods are determined astronomically. 
The summation of the rises and falls of the pulleys is 
mechanically effected by means of a fine flexible wire ing 
alternately under and over the pulleys. The wire is fixed at 
one end and carries at the other or free end a tracing point 
for the delineation on moving paper of the sum of the effects 
of the whole of the.movements. 

We will now more particularly describe the machines with 
reference to the illustrations. The machine consists of 
a ag of metal of oval form measuring about 3ft. Sin. 
wide by 3ft. deep, supported on two standards. Upon the 
plate supporting the crank axes of the different movements 
are fitted the whole of the guide pillars and bars of the 
parallel slides—hereafter described. At the back of the 
plate, and distant from it some 6in., are bolted two skeleton 
plates—Fig. 1, page 450—carrying the other ends of the crank 
axes, which are provided with pointers a for setting, and also 
dials b divided to degrees, or to 360ths of the period of the 
tide component. Between the plates are a horizontal main 
shaft c, and four oblique shafts d, turning in the same time, 
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the oblique shafts being driven through the main shaft two 
from each end. The main shaft receives its motion from 
clock driving gear at the bottom of the machine through the 
poner. vertical shafts e pinned together. Rivetted to 
the oblique shafts are bevel wheels /, which are geared with 
other bevel wheels g, provided on their axes with endless 
screws i working into wheels i on the crank axes of the 
several components. The clock-driving gear also gives 
motion to the centre recording barrel j—Fig. 3 - and through it 
to the receiving drum barrel. The tracing point moves verti- 
cally up and down in the frame immediately in front of the 
recording barrel. 

The chief difficulty in the construction of the machine is 
the finding, within reasonable limits, of proportions which 
represent with suflicient accuracy the periods of the respec- 
tive tide components, in order that the machine may be used 
for a considerable period of prediction—say for twelvemonths’ 
tides. Very great success has been attained in this respect in 
the present instrument. For instance, the error of the 
period of the chief component—the mean lunar semidiurnal— 
relatively to the mean solar semidiurnal, is inappreciable 
during a whole year’s predictions, amounting to about 
0°10 deg. only in a period of fifty years. he greatest 
deviation from strict. accuracy is 0°37 deg. after a run repre- 
senting twelve months. This is, however, one of the 
smaller components, and insensible in its effect. This part of 
the design may therefore be regarded as practically perfect. 

A crank k, Fig. 2, is fitted to the axis 2 of each com- 
ponent. A sliding piece, carrying a steel guiding pin m for 
setting, is fitted in each crank. The guiding pin is thrown 
out from the centre of the crank axis by means of a fine-cut 
screw and micrometer head xn, The requisite distance of the 
throw of the guiding pin must be previously determined by 
the proper An of tidal observations of the port for which 
the predictions are required. It may be here remarked that 
a year’s tidal observations will yield fairly good constants, but 
a longer period of observations is very desirable. A horizontal 
crosshead o carries at its centre a very light and well-balanced 
pulley p. The crosshead is fitted at one end with an adjust- 
able steel rod 7, moving freely in two pillar guides, drilled out 
nearly their entire length to reduce the touching parts to a 
minimum. The opposite end of the crosshead carries a pro- 
jecting fork, which travels with freedom on either side of a 
narrow, flat brass bar supported on pillars. The steel rod of 
the crosshead is hens 1 by an adjustable sliding weight, 
fitted in continuation of the projecting fork, so that the centre 
of gravity of the crosshead and guide is in a vertical 
through the centre of the axis of the pulley. The crosshead 
thus balanced is counterpoised by a cord and weight ing 
over pulleys at some distance above it, in a vertical through 
its centre of gravity and the axis of the pulley. At the back 
of the crosshead are fitted two parallel steel jaws s, the lower 
one adjustable, in order that the distance between them can 
be regulated. Both the brass bar guide and the steel rod 
guide are divided to millimetres; the brass bar guide for 
approximate and the steel rod guide for the accurate adjust- 
ment of the throw of the crank pin, for which _— the 
upper pillar guide of the steel rod is furnished with a vernier. 
The head of the micrometer » is also divided, and may be 
used with the divisions of the brass bar guide. The pulley 
crosshead is movable on its steel rod for the perfect adjust- 
ment of the pulley about the centre of motion of the crank 
axis. A fine toothed wheel jis fitted on a slotted cone wu, 
which can be clamped to the crank axis by means of a screw 
nut v. This contrivance is necessary, because each of the 
components requires to be set in its proper position, previously 
determined by calculation at the commencement before 
starting the machine. The setting dials } are toothed round 
their outer edges and movable round their centres by a pinion 
for setting. 

A fine flexible wire fixed toa large screw-head, a little to 
the right hand at the bottomof the date-dial inthe centre of the 
machine—see the double-page cut—passes alternately underand 
over the pulleys of the lower and upper series of components, 
till leaving the large pulley it hangs vertically above the ink- 
recorder slide. The wire carries at its free end an ink-bottle 
fitted with a fine glass tracing point. The ink-recorder travels 
in a geometrical slide, and is suspended to give just sufficient 

ressure to ensure contact with the paper of the recording 
ane The recording barrel is fitted with. brass pins at 
equidistant intervals to form the time indications on the paper 
by perforation. A vertical ruling apparatus has recently been 
added, which it is anticipated will facilitate the reading off of 
the times and heights when the traced paper has been 
removed from the machine. An index for setting the record- 
ing barrel to time is fitted behind the framework near the 
upper axis of the barrel. The paper, which is continuous and 
supplied from a reel w, Fig. 3, passes round two grooved 
rollers x at the back of the recording barrel, and is held 
in position whilst the pins enter the paper, and after receiv- 
ing the traced curves, is wound round the receiving barrel y. 
The receiving barrel rests on toothed driving wheels which 
are driven by the recording barrel, and by friction turns and 
slips to accommodate itself to receive the recorded paper. 
Motion is given to the whole system of wheelwork through 
the horizontal centre main shaft c, from a clockwork driving 
gear at the bottom of the machine, the whole being driven 
by a weight of about 4 cwt., and controlled by a fan. A 
warning bell sounds when the weight is nearly ran down, 
and also when in winding the operation is nearly completed. 
The length of the barrel round which the cord is wound is 
sufficient to give 15,000 turns of the main shaft. This cor- 
responds to about three months’ run of curves, and occupies 
about one hour to run off. A year’s tides for any port will 
thus occupy about four hours. 

The setting of the machine for the prediction of any port 
for which the tide components are known is as follows :— 
The dials } are first turned so that the epoch or time of 
maximum is exactly under or above the highest or lowest 
point, according as the component isjsituated on the upper 
or lower row of components. The cranksk are set vertically 
—the slotted cone v, of the wheel ¢, on the axle /, having been 
first released—and the guide pin m thrown out to its proper 
range according to scale required to represent the half 
amplitude of the component. The proper position of the 
hands « having been previously determined by calculation for 
the time of starting, the hands are set and the slotted cones 
are tightened up. The recording barrel is then set to time 
and the wheelwork set in motion. The complete setting only 
oceupies a few minutes. 

The date dial in the centre is to show the progress of the 
record, which can be marked occasionally to facilitate the entry 
of the dates after the record has been removed from the 
machine. Noon, midnight, &c., are distinguished from the 
perforations of the other hours of the day by a few supple- 
mentary pins. Two speeds of travel can be given to the 
A fixed vertical rod near 


paper, viz., lin. and in, per hour. 








the ink-recorder slide carries ruling pins for the tracing of 
base lines, such as dock-sills, river Ane or mean tide levels. 
If desired the paper can thus be ruled its entire depth to 
represent feet, metres, &c., as it passes through the machine. 

he machine has been specially designed by Mr. E. 
Roberts, F.R.S.S., ‘‘ Nautical Almanac” Office, for the 
Government of India, for the prediction of the tides on the 
coast of India, and it has already been used by him for the 
prediction of the tides for Bombay and Kurrachee, which are 
the only ports for which the tidal-constants are at this moment 
available. It is anticipated that in the course of a few months 
the tidal-constants of some twelve Indian ports, and also those 
for Aden, will be available for the purposes of prediction by 
the machine. 

A comparison between the tide predicted curves, and those 
recorded on the tide gauge at Apollo Bunder, Bombay, for 
some days during 1876 has been made, the curves agreeing 
within very close limits. An idea of the saving that will be 
etfected by the machines may be gathered from the fact that 
tide curves computed by an expert calculator to include the 
same number oF components as comprised in the machines, 
could not be worked out in less than four or five months for 
the year’s tides at any port. These can be run off by the 
creak in about four hours, and then only require the 
heights and times to be read off. 

The value of the machines will be very great in any work 
where the whole tide-curve is of service, and will be of great 
value in engineering works in which a fore-knowledge of the 
tides is necessary, such as in constructing the foundations of 
quay walls, embankments, dock sills, &c., the whole time 

uring which the work can be prosecuted being seen at a 
glance for every tide. 

The whole of the working drawings, from which the illus- 
trations here given have been engraved, were prepared by 
Mr. Jules Wyder. The machines have been made for Mr. 
Roberts, under his immediate supervision and direction by 
Messrs. A. Lege and Co., who have carried out the work in 
a most excellent manner, the machines heing, in fact, a very 
masterly specimen of the wheel and screw-cutter’s art. 
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THE THEORY OF THE COMPOUND ENGINE, 

Srr,—In the different letters that have appeared discussing 
the theory of the compound engine, I have looked in vain for a 
solution founded upon the mechanical theory of heat. In the 
following ielenietidhs I shall endeavour to solve the problem 
giver: by your correspondent, “‘P. H.,” founding them upon 
Carnot’s principle, which another correspondent endeavoured to 
prove applicable only to engines working with a perfect gas, but 
which will be found to apply even to so imperfect a substance as 
steam. In making use of this principle the extreme tempera- 
tures to be taken are those corresponding to the initial pressure 
on the piston and of the feed-water. e temperature of the 
feed must be taken as the lower limit, and not that of the steam 
at the moment of release, for if the latter were adopted, then in 
an indicator diagram that portion which lies below the horizontal 
line drawn through the point corresponding to the pressure at the 
time of release ought to be omitted from the calculation of the 
indicated power ; but as this part of the diagram forms no in- 
considerable portion of the work of the engine it is evident that a 
still lower temperature must be adopted to obtain correct results. 
This limit is the temperature of the water in the hot well, which 
may be taken at 120 deg. Fah. 

In the practical solutions which have been given the loss of 
pressure has been assumed at 5 lb. per square inch, and for the 
sake of comparison the same assumption will be made in the fol- 
lowing calculations. I will also suppose the apparent ratio of 
expansion to be about 8 to 1. By apparent ratio I mean that 
which would hold if there intervened no space between the two 
cylinders. The real expansion will, however, be higher, for the 
final volume occupied by the steam will be not the volume of the 
low-pressure cylinder, but that added to the intermediate space ; 
and if this space is taken at twice the volume occupied by the 
steam at full pressure during each stroke—which is much larger 
than is allowed in some engines, and much smaller than in 
others—the real ratio of expansion is 10 to 1. 

The following, then, are the data upon which the calculations 
are made :—Indi horse-power, 280 ; initial pressure of steam, 
including atmosphere, 70 Ib. per square inch; temperature of 
steam at 70 lb., 303 deg. Fah. ; temperature of feed-water, 
120 deg. Fah. ; units of heat in a pound of steam at 303 deg. Fah. 

= 1081°4 + (0°305 x 303 deg.) ; 


= 1173°815; 
units of heat expended on work per Ib. of steam 
= 1173'815 — 120; 
= 1053°815. 


Piston speed 420ft. per minute. The efficiency of an engine 
working between the temperatures 303 deg. and 120 deg. = x 3 


1 _ 303 — 120 _ s 
E 303+ 460 763 47169’ 
or the quantity of heat which must be allowed for is 4°169 times 
the amount (as calculated above). The units of heat equivalent 
to the given horse-power are 


xe 3000 _ 11968°91 per minute ; 
and consequently the number required 
= 11968°91 x 4°169 
= 49898°385 per minute. 

Dividing this by the heat expended per pound of steam, 
49898 °385 
1053°815 

or weight of steam per minute = 47°351b. The area of the low- 

pressure cylinder must be equal to that of a single engine pro- 
ducing the same work at the same piston speed, and with the 
same initial pressure and ratio of expansion. 

Let A = that area in square inches, and as the real expansion 
is 10 the volume of steam per minute is 


= weight of steam required per minute, 





= Ax An x1 12 _ A x 504 cubic inches. 
The weight of a cubic inch of steam at 701b. per square inch 
absolute pressure 

— 6232 , 1 
1728 relative volume 
62°32 1 

= x — 5 
1728 379 


consequently the weight of steam required per minute 
— A x 504 x 6232_ 4 , 5453p, 
1728 x 379 1137 
By equating this with the weight as previously found, there 
results the equation 





_— 
and — 47°35 x 1137 * 
A= 5453 square inches ; 


. me 987 ‘29, 
and diameter of low-pressure cylinder = 85}in. nearly. 





As no allowance? has been made for any loss in the cylinder it 
is only right that this result should be compared with the results 
obtained from the practical rules before any allowance is made 
for such loss in them, There then results from this that by the 
above process of calculation the diameter of the low-pressure 
cylinder is 35hin ; by Mr. Turnbull’s method, 35fin. ; giving orly 
a difference of gin., whence it would appear that Carnot’s func- 
tion need not be confined to engines working with a perfect gas, 
but may also be applied with some degree of accuracy to obtain 
the dimensions of the large cylinder of a compound steam engine, 

In order to distribute the work equally between the two 
cylinders, the high pressure one must give out 140-horse power, 
Let Ai = its area; then 140 x 33000 = A, x 420 x mean pres- 


sure. 
“foe tees 
3 X mean pressure” 
11000, 
~~ mean pressure ’ 
Mean pressure in large cylinder = od x ‘33 1b.; 


Ay 


Mean pressure in small cylinder steam being cut off at half 


stroke, 
= 70 x 0°846 — 231 
= 36°12, 
Therefore, s1000 
A, = sis” 304°54 square inches. 


Diameter of high-pressure cylinder = 19fin. 

The foregoing mode of calculation may be still further tested 
by taking the engines of the steamship Eglantine. The data 
given in the last number of THe ENGINEER are :—Initial pres- 
sure, 87lb. per’ square inch absolute; temperature of steam, 
318 deg. Fah.; piston speed, 352ft.’per minute. 

Again, suppose the temperature of hot well 120 deg., 

1. 8-1. ms 1. 
E 460+ 318 778 3°93’ 
Real expansion = 12°4 to1; 
Units of steam required to produce 522-horse power :— 
522 x 33000 x 3°93 
772 
Heat expended per lb. of steam, 
= 1178°39 — 120 = 1058°39, 
Weight of steam required per minute is 
8769200 ae 
= 82°854 lb. 
105839 , 
Volume of steam required per minute is 
A x 352 x 12 
“124 
And weight 6f that volume is 
x 352 x 12,6232, 1 
124 1728 309 
82°854 x 12°4 x 1728 x 305, 





= 87692 per minute nearly. 


cubic inches. 








a 352 x 12 x 62°32 
_ 41427 x 27°9 x 309, 
se 22 x 7°79 7 
* 41°427 x 27°9 x 309 x 28 r 
= 
(Diameter) 92 x 2 x 779 =N. 
2 log. D = log. N. 
Log. 41°42 = 1°61908 2log. 22 = 2°68484 
Log. 27°9 = 1°44560 log. 779 = ‘89154 
Log. 309 = 2°48996 — 
Log. 28 = 1°44716 3°57638 
700180 
3°57638 


2 log. D = 3°43542 = log. N. 
Log. D = 1°71776 
D = 52°21, or diameter of large cylinder is 52}in., or a difference 
of only 1fin. from the actual diameter. The mean pressure in 
large cylinder is 
87 x 0°2837 = 24°68 Ib. per square inch. 
Suppose the steam to be cut off at three-eighths the stroke in 
the small cylinder, then the mean effective pressure is 
87 x 0°744 — 24°68 = 401b. per square inch ; 
And area of small cylinder is 
‘A, = 261 x 33000 
352 x 40 








Log. 261 = 2°41664 Log. 352 = 2°54654 
Log. 33000 = 4°51851 Log. 40 = 1°60206 
6°93515 414860 
414860 
Log. A = 2°78655 
rA= 611 


Or the diameter = 27Jin. 


The results of the foregoing calculations are, for 280-horse 
power, 

High-pressure cylinder, 19in. Piston speed, 

Low-pressure cylinder, 354in. § 420ft. per minute. 
For 522-horse power, 

High-pressure cylinder, gain: } Piston speed, 

Low-pressure cylinder, 52}in. § 352ft. per minute. 

These dimensions only hold on the supposition that no heat is 
wasted ; but allowing 5 per cent. for waste then, for 280-horse 
power high-pressure cylinder, 20}in.; low-pressure cylinder, 36hin. ; 
and, for 522-horse power high-pressure cylinder, 28}in.; low- 
pressure cylinder, bain, SU REMPLOTED DRAUGHTSMAN, 

Jarrow, December 9th. 

Srr,—I was sorry to note the absence of letters on the 
above subject in your publication of the 12th inst., as I think we 
might have got a great deal more information on the ‘* Theory of 
the Compound Engine.” But in that of the 5th, I saw a letter 
from Mr. Turnbull, in which he used a formula for finding the 
mean pressure of the steam in the condensing cylinder, and as I 
could not see how he got it, I turned to his “Short Treatise” for 
an explanation, and this is what I found on page 16: ** From the 
nature of the compound engine, the area opened up for steam by 
the movement of the large piston is at all times decreased by a 


proportionate part = A=, by the advancing area of the 


rs 
small piston, so that the space actually occupied by the expand- 
ing steam is = A —1, and from this we get the formula for 
ascertaining the average pressure in the condensing cylinder of 


H_» Referring to the table on 


the compound engine, p' =P! R 


the opposite page he says: ‘‘The first column P= the initial 
pressure of the steam above a perfect vacuum on entering the 


small cylinder; the second R = VA ks shows the relative areas 


of the two cylinders, and also the number of expansions in the 
high-pressure cylinder; the third column P! = terminal pres- 
sure in the high-pressure cylinder, gives the pressure at beginnin, 
of stroke in the condensing cylinder; the fourth column 
contains the hyperbolic logarithms of R.” He also uses A to 
denote the area of the fn maw cylinder, a that of the high- 


pressure cylinder, and r the number of expansions in the latter. 


It is rather curious to read for the first time such expressions 
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“The area opened up for steam by the movement of the 
nee piston,” Be “the advancing area of small piston;” but 
these are not nearly so bad as, ‘the space a actually occupied by 
the expanding steam is = A~1,” an expression which shows that 
an area can contain a material substance. Does Mr. Turnbull 
mean that to get the space occupied by the steam we have to 
take the area a of the large piston expressed in units of measure- 
ment and from this deduct 1? Ifso I think it would not do much 
harm to say which unit he preferred, or pe it is a matter of 
taste. If Mr. Turnbull means by the ‘‘ area” the volume 
opened up for the steam by the movement of the large piston is 
at all times decreased by a proportionate part by the advance of 
the small piston, it is evident that this only applies to the cases in 

awhich the velocity ratio of the pistons is constant and these are 

“few compared to those in which the velocity ratio is not constant. I 

would like to find out how Mr. Turnbull arrives at the formula, 
H 

l=P! i 

for A 


expanded R times the formula for the mean pressure was 


T" (1 + log. # R) 
R 


I thought when steam at an inital pressure P 


1+H 
= >1 ————-- 6 
' dt 


Is it true in all cases that P!1= terminal pressure in the high-pres- 
sure cylinder gives the pressure at beginning of stroke in the con- 
densing cylinder? I do not mean is there any fall of pressure due to 
condensation of steam, &c.; but, neglecting that, is the terminal 
pressure in the high-pressure cylinder the same as the initial pres- 
sure in low-pressure cylinder, say, when the pistons are connected 
to cranks inclined to one another at any angle, except one of 0 deg. 
or of 180 deg.? because I am inclined to think that the size of 
the receiver or passages from one cylinder to the other, as also 
the point at which the low-pressure valve cuts off steam has 
something to do with it. WW, x 

Kirkealdy, December 17th. 


Sm,—An “ Engineer ” has stated his views upon the merits, or 
rather the demerits, of the compound engine, fairly and reason- 
ably; and whilst I might have been inclined to offer a few 
remarks by way of criticism upon them, I have made up my mind 
to take no further part in this controversy, unless with correspon- 
dents who publish their names and addresses. ‘The same remarks 
apply to “A Superintending Engineer,” who blames me for 
giving too much theory. Alas! it is but a few weeks ago I was 
censured by more than one correspondent for giving too much 
practice, ‘Tis a strange world, my masters !” f 

Mr. R. B. Smith warns “ P. H.” not to accept my mistaken 
proposition that 2 x 2 = 4, but advises his more correct method 


. -— +... 8 x 10 
for practice that x3 8, and 5 
37jin. condensing cylinder, with a piston speed of 420ft., but his 
45in. condensing cylinder, with his piston speed of 300ft? He 
says he saves 9ft. of space by placing 45in, and 26in. cylinders in 
the room of my 37}in. and 204in. This would be of some value, 
no doubt, could he manage it, but for the life of me do I see how 
it is to be done. 

I am sorry to trouble him for a simple explanation of his axiom 
that ‘with a light load running many feet you save coal and 
consume space; and with a heavy load running fewer feet you 
waste coal and create space.” I have no doubt from his context 
but that he sees a great truth in this, and I hope he will make it 
more plain to your readers, Joun TURNBULL, jun, 

184, Buchanan-street, Glasgow, December 16th. 


= 4, for what is my 








THE WORK IN A POUND OF STEAM. 

Sir,—Her Majesty’s Opposition is a glorious institution, so 
perhaps is literary or scientific opposition, What is the part 
loa by latent y Ae in the cylinder of an engine, or better, is 
any part, or all, of the work of the engine due to latent heat? You 
say latent heat does no work ; your antagonists say it does all the 
work. At first sight one is tempted to say both cannot possibl 
be right, and yet, after further consideration, one may conclude 
both are correct. Where is the point of difference? Let me 
digress for an instant to say that literary contradiction for the sake 
of contradiction, or as a pretence of patein f off knowledge or 
someone else’s supposed ignorance, is an evil which is becomin, 
far too common in England. Any intention to follow such a pat 
is farthest from my thoughts; Tt cnet wish to throw a little 
light if I can on a confessedly difficult subject. In the same 
category as contradiction, I hold the use of authorities. You 
may hurl weighty sentences from authoritative authors at an 
opponent’s head, but in the first place you should yourself under- 
stand your authorities, and this in ninety-nine cases in a hundred 
is not done. ‘We have to state,” says a critic of yours, 
“that in a perfect engine it is the latent heat alone which is 
available for the production of work.” Now, Sir, in all humility 
I —_ this, and maintain that not one iota of work is derivable 
from latent heat in the steam engine, which, by-the-bye, is not a 
perfect engine. This direct contradiction clears the atmosphere, 
and we can come to the point of difference. It is this: my 
definition of latent heat is not your critic's, neither is his yours, 
if I understand aright. In using Carnot’s cycle in the contro- 
versy we use a useless weapon, and authority notwithstanding, 
we will put it aside 

My first question is, What is latent heat? I will consider the 
question only as it relates to steam at atmospheric pressure. The 
mean molecular path of water is, we may say, a constant, inas- 
much as water is practically incompressible. The alteration— 
diminution—of this mean path on the one hand gives us ice, the 
increase, on the other, gives us steam. The maximum limit of 
the mean molecular path of steam is the point of dissociation, 
but this varies with the varying conditions. The temperature of 
dissociation is not constant, but varies with the pressure. The 
mean molecular path of steam at atmospheric pressure is a 
constant, and the latent heat of steam—at atmospheric pressure— 
is the heat required to increase the mean molecular path and 
mean molecular velocity from that which obtains with water to 
that which obtains in steam at this pressure. 

It is well known, and if not, any boy can prove it with his pop- 
gun, that work is required to be done to decrease the volume of 
a gas or to increase its density. Now if you decrease the volume 
of a gas, or increase the number of molecules in a given confined 
space, you perform work, and, in short, you perform this work in 
order to decrease the mean molecular path of the medium upon 
which you act. The gas or steam upon expanding gives back the 
exact work expended upon its condensation. In the boiler of an 
engine you produce steam not at the pressure of the atmosphere, 
but under a much higher pressure, and the mean molecular path 
at this pressure is far es than at the normal atmospheric 
pressure. In order to obtain this shortened path, a large amount 
of heat has been expended over and above that required to 
produce steam at the atmospheric pressure, and it is part of this 
extra heat that is utilised to do work. 

I think it is preferable in the definition of latent heat to consider 
the normal state of pressure—that of the atmosphere—though 
there are many and obviously good reasons why some other 
normal should be adopted. When the doctors agree I am willing 
to abide by their decision. Till then I reason for myself. 

Tam thus brought to consider that in your cle you have 
adopted, though not because of the same reasoning, a somewhat 
similar definition of latent heat to the above, whilst your 
antagonists have adopted a system that makes the latent heat of 
a bo io or | under every conceivable change in condition. In 
their latent heat they therefore include this extra heat—heat of 
compression, or whatever name may be given to it—and thus 
from their point of view are correct, whilst you, practically 
atortiog a normal state, are also correct. 

Thave long held that many problems could easily be solved by 





adopting as the basis of reasoning the molecular motion theory, 

and should be glad to have an expression of  .% from others 

upon the question. . H. W. Biaes. 
London, December 16th. 





STEAM ENGINE ECONOMY. 

S1r,—The other day I came across the statement that, if steam 
be compressed. sufficiently it will be liquefied or converted into 
water. May I ask Mr. t, or any other of your readers who 
are versed in such subjects, if this statement is true? It is 
obvious that if liquefaction could be produced by compression 
that the latent heat of the steam would become sensible. It 
appears to me that such a result is impossible, for as the com- 
oression of the steam advanced its temperature would become 
higher and higher, as is the case with gases, and this would 
prevent condensation from taking place. If I am right, it is 
essential to the conversion of steam into water by compression, 
that the heat due to compression should be continuously abstracted. 
May I hope that if I am wrong on this point, Mr. t will set 
me right? K. 

Rochester, Dec. 16th. 

S1z,—Mr. Last states that to calculate the efficiency of a steam 
engine we must use the formula May I ask him to recon- 


iven by Mr. D. K. Clark in 








7 


cile this statement with the figures 
his ‘‘ Manual of Rules, ‘Tables, an a Pe 841 and 842. 
In the last I find that 100 1b. steam expanded eight times gives 
up 206°5 units of heat in doing work. The temperature of 100 Ib. 
steam is 328 deg., that of steam of 12°5 Ib. 204 deg., then 

(328 + 460)—(204 + 460) _ 457 

328 + 460 J 
The total heat of steam of 100 lb. pressure measured from 32 deg. 
is 1181, and 1181 x *157 = 185°4 only as the number of heat 
units available in a pound of steam of 100 lb. pressure expanded 
eight times. Howis this discrepancy reconciled ? . Oe 
rixton, Dec, 15th. 


Sm,—Mr. Last is, I think, quite right in saying that ‘‘the 
temperatures between which a steam engine works are that of 
the entering steam and that of the condenser,” but he must 
surely see that the heat expended by the steam for work done 
can — be that given up during expansion, and as expansion 
ceases the moment the exhaust port is opened, you were perfectly 
correct in your figures. But is it not misleading to estimate the 
weight of steam by Joule’s equivalent? If the calculation is 
hon by taking the cylinder capacity, the result will be quite 
different. The diameter is 28in. and the stroke 2ft. 9in. The 
engine makes 128 strokes per minute, and I assume the cut-off to 
be at half stroke. We, therefore, have 5°873 cubic feet of steam 
admitted for each stroke, or 45,104°64 cubic feet per hour. The 
weight of a cubic foot of 87 1b. steam is ‘2023 1b., and the num- 
ber of Ibs, admitted to the cylinder per hour will consequentl 
be 9124°668. But the engine indicated 522-horse power, m2 ( 
dividing by this, we have 17°48 lb. per horse-power per hour as 
the theoretical weight of steam which the engine should have 
used, instead of 11°931b. as by your method. 

Of course my calculation has the objection that I have assumed 
the cut-off to be at half stroke, but I a think it will be 
materially if any less, . C, Rawirs, 

12, Rumford-court, Liverpool, December 15th. 





THE THUNDERER GUN EXPERIMENT. 


Srr,—In reading the reports on the above experiments, I am 
at a loss to know whether or not there is a substantial wad or a 
— of any kind in advance of the powder, but rammed home. 

f so, I should expect the gun to burst if an air space of con- 
siderable distance is left, but if the powder is allowed to mix 


with the air the case will be the reverse. I can give you the 
result of an —portment I tried twenty years ago. t that time 
I was with Mr. Rt. Mushet, when he was experimenting on 


various steel mixtures. A of one ingot was drawn to 
a plate bare fin. thick. I fired full Minie charges at this plate ten 
es distant. The balls stuck into the plate, making thimbles, 
ut did not break it behind. From this steel I an octagon 
barrel made, and bored conical Zin. at the breech and Zin. 
at the muzzle, breech-loading of course. I simply had a 
notion of ay a great base to the powder and as 
little as possible to the atmosphere, the ball leaving the barrel 
like a pencil. I fired the first few shots, holding the barrel in my 
hand, and striking with a light hammer. I then wished to know 
what powder was requi' to draw the ball, and I put a small 
qaeniy and kept reducing, till at last the ball stuck fast 5in. 
rom the muzzle. ad 6in. or Zin. more length than I wanted. 
The barrel was full }in. thick where the ball was fast. I had 
confidence in the steel that it might open, but would not fly. 
‘“* Now for an experiment,” said I, and in went full charge, and, as 
before, I held the barrel in my hand, and struck with a hammer; 
the consequence was that just where the ball was the barrel 
bulged and split very gently to let out the gas. My experience 
is that I should not be afraid to fire off a charge from a fowlin 
piece with a cork in the muzzle if only powder, but if a good w 
18 = on the powder I should be sorry to try it. 
ecember 17th. Gero. Hunter. 


BOILER INSURANCE COMPANIES, 


Srr,—As engineer and manager of a boiler insurance company 
formed on what Mr. Fletcher calls ows stock principles in 
contradistinction to the philanthropic, I must protest against his 
tr sd charge that it is our interest to let the boilers burst; 
that by paying the amount insured and saving the cost of the inspec- 
tion, we are in pocket. ‘To let the boilers burst* and,” what 
Mr. Fletcher says, ‘‘ pay compensation ;” but between the one 
and the other, destruction, ruin, and death have intervened. If 
what Mr. Fletcher states is true the charge is in effect one of 
wholesale murder, in order, as he puts it, to make a profit. 

it will be within your remembrance that a similar charge was 
made against railway companies upon their adoption of the block 
system. It was contended by some persons, and with figures far 
more reliable than those of Mr. Fletcher, that it would pay the 
railway companies to pay compensation to the relatives of the 
dead and maimed, rather than incur the necessary outlay in order 
to - down the block system. Does anybody now believe that 
such a charge was just? Certainly not. Equally unjust and 
unfounded is Mr. Fletcher’s charge. Indeed, I cannot believe 
that Mr. Fletcher is serious; if so, I have grievously mistaken 
the man, tor whom I have hitherto had a high respect. If, how- 
ever, he does mean it—and I for one will take care to be satistied 
on this point—Mr. Fletcher can do no better from a philan- 
thropic _ of view than at once petition the Home Secretary 
to this effect, “‘that each and every director, officer, and share- 
holder of all joint stock boiler insurance companies are day by 
day committing a heinous and grievous offence against the public 
Lo taking dividends which should be sugended in inspection.” 

e Home Secretary would probably hand the matter over to 
some able public prosecutor. 

During the twenty-five years Mr. Fletcher’s association has 
been in existence they have scarcely ever had more than between 
three and four thousand boilers on their books—not a very 
brilliant achievement. Although originally formed for inspec- 
tion only, it came to somehow that, in spite of preaching to 
the contrary, this philanthropic association was compelled to give 
@ money guarantee for the fidelity of its undertaking. Can Mir. 
Fletcher or any one else point out to me any other association in 
England claiming to be —— which gives a money 
guarantee for the faithful di — of its undertakings? But— 
who would believe it?—Mr. Fletcher’s philanthropic association 
actually makes a profit. Mr. Fletcher is sure to have another 








name for it. The gentlemen who came forward in the first 
instance as guarantors are no longer needed as such ; income over 
expenditure having resulted during so many years in the accumu- 
lation of a good round sum. 

Yes; but Mr. Fletcher does not divide this — amongst 
shareholders. What is done with it? It is invested. Happy 
Mr. Fletcher! Whereupon he founds a miserable yet serious 
charge, which, if proved to be true, would amount to a crime, 
based solely upon this difference—that a joint stock company 
pays away some of the profits to the shareholders or capital 
finders, whilst the other invests, perhaps, in debenture stock. 

o, Mr. Fletcher, you are wrong, grievously wrong. Please 
note :—First, that these men who put down £10,000 to work any 
business, of however serious a nature, are as much entitled to 
fair interest on that capital as you are to your salary. Secondly, 
that it is not our interest, and T doubt it to be the interest of any 
other joint stock company, to allow the boilers to burst and pay 
compensation. Thirdly, that I know of one joint stock company 
that is as thoroughly imbued with the desirability of one 
“‘thorough” examination per year for each boiler as you are, and 
that its manager and directors have, so far, endeavoured faith- 
fully to carry this out by making about 90 per cent. of such 
examinations for years past. Fourthly, that before you made 
such a wholesale, malicious, and defamatory charge as that con- 
tained in a report, you were bound to put yourself in posses- 
sion of all the facts of each particular joint stock boiier insurance 
company. Fifthly, that the fact of a company being based upon 
joint stock principles does not debar that company from giving 
as good inspections to the boilers, as reliable information to its 
members, and, in case of accidents, paying with as good money 
as that of your association, or that of one fcundec purely on 
philanthropic principles. Joun WAUGH, 

Chief Engineer and Manager of the Yorkshire 
Boiler Insurance and Steam Users’ Company, 


December 16th. Limited, Bradford. 





Srr,—In considering the comparative merits of boiler inspec- 
tion with and without insurance, it will be well to see what 
results have been achieved. From a paper read by Mr. D. P. 
Morrison, before the North of England Institute of Mining and 
Mechanical Engineers, I find that the Manchester Steam Users’ 
Association has under its inspection at the present time about 
3500 boile:s, while under the various boiler insurance companies 
there are in the aggregate about 38,000. Now the Manchester 
Steam Users’ Association has been in existence some four or five 
years longer than the oldest insurance company, and if there be 
any advantage to be gained from notoriety it has it, for in one 
way or another Mr. Fletcher takes good care to keep its name 
before the public ; while on the other hand, the insurance com- 

anies are seldom heard ‘of, except by the users of steam power. 

t may therefore be taken for granted that boiler owners are as 
well aware of the existence and operations of the Manchester 
Sterm Users’ Association as of those of the various insurance 
companies, and ‘as it is hardly probable that the collective good 
sense of such a large body of men would lead them to risk their 
property and lives by entrusting their boilers to the care of 
a company in the value of whose inspection they had no faith, it 
may be assumed that the inspection of the insurance companies 
does fairly ‘‘ meet the requirements of public safety,” or at least, 
that it does as well as the inspection of the Manchester Steam 
Users’ Association. 

The information as to the average rate of explosion among 
boilers inspected and insured and among boilers inspected only is 
scanty, but it was shown in a pamphlet—published about the 
time when the Select Committee on Boiler Explosions was sitting 
—that the annual rate of explosion among boilers inspected by 
the Manchester Steam Users’ Association was 1 in 2333, and 
among boilers insured by the Boiler Insurance and Steam Power 
Company 1 in 4628. From the last annual report of the same 
company the average annual rate would appear to be still lower, 
and possibly the Manchester Steam Users’ Association, also, can 
now show a better result ; but taking into consideration the total 
number of boilers inspected under the two systems, it is clear that 
the insurance companies have done considerably more than the 
Manchester Steam Users’ Association towards the prevention 
of boiler explosions, and the consequent destruction of life and 
property. Borer Inspector. 

December 17th. 


MARINE ENGINE GOVERNORS. 

Str,—Lest silence be taken for acquiescence, allow me to point 
out that Mr. E. A. Bourry in his letter in your issue of 12th Dee. 
does not accurately quote my letter to which he refers. I wrote 
that his ‘‘ claim ” comprised earlier contrivances, not that all such 
earlier contrivances were identical with those descri and 
delineated in his patent specification. The references of the 
patents named having been given, any one interested in the 
matter can satisfy himself whether or not ‘‘ vestiges of resem- 
blance ” are to be found. 

What Mr. Bourry now writes respecting Mr. Pullar’s patent 
may—possibly without Mr. Bourry intending it—give readers 
the impression that Mr. Pullar’s patent comprises only plans in 
which the thrust is availed of. The fact, however, is, that Mr. 
Pullar’s patent also comprises plans in which the torsional strain 
is used. Epmuunp Hunt. 

Glasgow, 13th December. 








STEAM PIPE CONNECTIONS. 


Sir,—Your comment on small steam pipe connections in your 
notice of Smithfield Show last week deserves thanks of all con- 
cerned, for individual complaints on such matters of conservatism 
are seldom of much avail. In an out-of-the-way country house— 
where I was casually staying at the time—the barn engine got 
out of order while under steam, and much useful time was wasted 
in reducing steam to cool the pipes, and in disconnecting the said 
— which were joined by the ‘screwed ends, elbows, running 
collars, and back nuts” you mention, but which were not 
supplied with a gasfitter’s wrench as an ‘extra.” As a result, 
had I not been there, a gasfitter from four miles off would have 
been called in and a day wasted, and which was, therefore, a 
troublesome job. And in connection with the first cause of delay, 
I ask, Sir, would an extra stop valve at the boiler end of steam 
pipes absorb all the profits on small engines? It would often 
convenience their users, and cannot all firms supply good 
governors for sawing purposes ? 

The subject of this letter is ‘‘ London built and advertised in 
your journal.” Ce We V. 

December 15th. 





THE INSTITUTION OF CIVIL ENGINEERS. 

S1r,—I hope Associates and Associate Members will endeavour 
to protect themselves against what seems to be unjust action on 
the part of the Council of the Institution of Civil Engineers in 
excluling all but full-blown members. According to the list 

ublished last July there are 1148 members, whilst the Associate 
Members and Associates—mostly eligible for the Council— 
number together not less than 1822. Now it is clear that these 
have equal rights with the full-blown members. Why should 
they be wholly unrepresented on the Council, whereas they were 
so represented when their legal rights were not even known? 

London, December 18th. ASSOCIATE MEMBER. 








Nava ENGINEER APPoInTMENTS.—The following appointments 
have been made at the Admiralty: William a eats, chief 
engineer, to the Dryad ; Henry Benbow, chief engineer, to the 
Hibernia, for service at Malta ; George M’Ewen, engineer, to the 
Dryad; and Edwin J. Battenburg, assistant engineer, to the 


Dryad ; J. Jefferies, chief engineer, to the Fantome, to date from 
the 1st of January, 1880. # 
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ROBERTS’S TIDE PREDICTING MACHINE. 
CONSTRUCTED BY MESSRS. A. LEGE AND CO., LONDON. 
(For description see page 447.) 
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TRANSVERSE SECTION 


BACK VALVE 






END ELEVATION 


WE illustrate a very simple arrangement of variable expan- | 
sion gear which has been lately patented by Mr. C. de Negri, | 
and which we think will interest our readers, as having | 
several novel features. Our drawings show it in the form as | 
applied to portable engines. There are two slide valves, one | 
to work the inlet and exhaust, and the other the cut-off On | 
the back of the first are two ings to carry the valve rod, | 
free to oscillate, but shouldered to prevent its lateral motion 
without the valve itself. The back valve takes its motion 
from a screw fastened on the valve rod which works into a 
nut on its back. The outer end of the valve rod is feathered 
or squared to fit a bush, so that the rod can move laterally in 
the bush, the outside of the bush being turned to fit and 
oscillate in a fixed bearing. At the end of the valve rod there 
is a socket joint, into which a ball on the end of the excentric 
rod fits, Sonnleg the connection between the excentric 
and valve rods. A short lever may be seen to project from 
one of the shoulders of the bush with a roller at its end which | 
fits into a cam on the governors, and which cam, when made 
to revolve, imparts an intermittent rising and falling motion | 
to the lever, causing the valve rod to oscillate. Within the 
cama quick thread is cut, which the governor sleeve screwsin | 
such a manner as to give a lead to the cam as soon as the balls | 


rise. | 

The action of the engine will be readily understood. There | 
is little complication for we have here a double-valved engine, | 
with only one excentric, excentric rod, valve rod, and one | 
stnffing-box in the steam chest. 


| 


WAVISH’S COAL ECONOMISER. | 


Or the many agencies which tend to the destruction of any 
boiler, there is none which has caused more thinking and more 
scheming in the minds of our engineers, with more generally 
unsatisfactory results, in internally-fired boilers, than the 
unequal expansion and contraction of the This of 
course is mainly the result of a deficiency in the circulation of 
water through the boilers, the below the furnaces being | 
in many cases and oftentimes quite cold when a very con- 
siderable pressure is indicated by the steam gauge. We have 
known of one case out of many others of a like character in 
which, whilst the pressure gauge indicated 601b., water was 
drawn from a cock below the ashpits at a temperature of 
108 deg., and even in this case steam had been generated 
slowly, not hurried in any way. As a matter of course, the 
slower the fires are allowed to Seine: after being first lighted, 
the more” eqrally is the water heated and the less dangerous 
are the effects of unequal expansion, because that is reduced in a 
very considerable degree; but in many cases with marine boilers 
it is quite impracticable to take a great deal of time for the 
‘heat-up ;” as, for example, witness the treatment they 
receive on board those busy little steam colliers which ply 
their trade from the Tyne to the Thames, from the Thames to 
the Tyne, from year’s end to year’s end. Numbers of the 
boilers on board of these are blown down, run up again with 
cold water, and have 60 1b. or 65 1b. of steam in from five to six 
hours, and some engineers are compelled to be ready for sea 
in a still shorter time, or be ready to give their berths to 
successors. If boilers suffer from the inequality of expansion 
when, say, twelve to twenty hours have been taken up in 
gradually heating them, what must be the enormous in- 
crease of straining put upon those we have spoken of as 
belonging to the vessels of the coal trade? It is a very re- 
markable fact that though all practical engineers recognise 
danger and the _— deterioration brought about through 
this cause, so few have ever designed any really good or prac- 
ticable mode of producing circulation at the seat of all evil— 
the bottom of the boiler. A plan has recently been patented 
by Mr. Wavish, which is giving good results, though the 
great advan he claims for his design is that of saving coal, 
as he sets forth in terming his invention a ‘‘coal economiser.” 
This coal economiser has been for some few months working 
with great success in several land boilers to which it has been 
attached, and we believe it may be seen at present at work at 
the East India Docks. Some time since we examined one 
of the boilers of the steamship Fidao, of Sunderland, 
after a run of seven days to Cronstadt, The Fidao is fitted 
with two boilers, poh steam to a pair of engines of 
110-horse power, built by Messrs. Dickenson, of Sunderland. 
To only one of these boilers has the ‘‘ coal economiser ” been 
attached, as the matter so far can be regarded only in the 
light of an experiment. The ordinary consumption of coal 
with both boilers has been at the rate of nine tons per day of 
twenty-four hours, but since the arrangement of Mr. Wavish 
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has been fixed, even to only one of the boilers, a saving of 
upwards of a ton has been effected, and the whole thing has 
worked to the entire satisfaction of the chief engineer. Our 
readers will readily understand the principle on which this 
arrangement is based, if they ws at the accompanying 
engravings, Fig. 1, which give such a view as is obtained on look- 
ing into the furnace. Slightly above the centre of the furnace 
is fixed an elliptical vessel, running the whole length of the 

te. This is connected by a pipe to the bottom of the 

iler at the front end, and similarly at the back end to the 
crown plate. We have then two rows of vertical fire bars, on 
the top of which the elliptical vessel rests. The fires are at 
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the elliptical chamber or vessel is connected with the boiler 
both above and below the furnace, and as, of course, the 
water which it contains will heat first, it will be readily seen 
that as it heats and as ends, the cold water from below the 
furnaces will pass up through the front pipe, and in its turn, 
having traversed the length of the vessel and become heated 
to a high degree, pass on above the crown plate, thus pro- 
ducing an effective circulation of the water. As a matter of 
fact, the water in a boiler fitted with this economiser has 
been tested continually whilst raising steam, as to the tem- 
perature, above and below, with the result that both almost 





exactly agreed and uniformly increased as the pressure 
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either side, as will be seen by the engraving, and instead of 
resting on the ordinary fire bars at the bottom, they burn on 
iron dead Lyre not perforated in any way, and so the air is 
all supplied through the vertical bars. Mr. Wavish claims 
many advantages for this arrangement of bars, but the most 
wena advantage is that the heat by being driven round 
the furnace is economised, and does much more effectual 
service than when as in the ordinary furnace it simply rushes 
with all speed over the bridge, through the tubes, and into the 
uptake. Also that the smoke is prevented to a very great 
degree, and that the ashes are burned up, so that far less 
waste takes place than in the ordinary boiler furnace, As 
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began to show. The plates of the elliptical vessel are of the 
best Lowmoor iron, and it is fitted with small sludge holes at 
each end, which can very readily be opened for cleaning when 
required. The pipes for the water to through at the 
front and back are a quarter of an inch thick, of the best iron 
which can be had. We also illustrate a more recent modifi- 
cation of the invention, applied to a Cornish boiler. Our engrav- 
ing, Fig. 2, argroony | explains itself. The t advantage 
ained is that the pipe at the back of the furnace—a weak 
eature in the arrangement—is entirely dispensed with, a 
pogo down the centre of the elliptical vessel serving 
to establish the requisite current, 
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RAILWAY MATTERS. 


Tue Gothenburg-Falun—Swedish—railway 350 miles long, was 
opened on the Ist inst. 

THE railway trains near Mulhouse have run over several boars 
during the past fortnight ; wolves are prowling about, but are a 
little too quick. 

THE Wolverhampton Town Council have determined upon 
supporting an application by the tramway company to the 
Board of Trade for an experimental six months’ licence for the 
use of steam upon their line. 

TxE Sukkur-Quetta railway works are rapidly advancing. An 
engine now runs to the sixtieth mile from Rookh junction, 
twenty-four miles beyond Jacobabad. The Sibi route, it is 
believed, will be adopted for the line. 


Mr. EpWArDSs, inspector of traffic to the London and North- 
Western Railway, was run over and killed on Wednesday 
morning at Widnes by an express train from Buxton to Liver- 
pool, while engaged examining points. 

THE local authorities of the town of Sedgley are endeavouring 
to induce the London and North-Western Railway Company to 
construct a line through the district, and a deputation with this 
object has just waited upon Mr. Moon and other directors of the 
company. The directors promised to give the application their 
best consideration. 

THE result of a conference between a deputation of North 
Staffordshire traders and the directors of the North Staffordshire 
Railway, upon the question of future charges for mineral and 
other first-class traffic, has been the making of certain arrange- 
ments which will be laid before a general meeting of the traders. 
It is hoped that there will now be a settlement of a long-standing 
dispute. 

Tue Great Northern Railway Company has adopted a system 
of lighting railway carriages for long distances by gas, compressed 
in vessels containing naphthaline. The system employed has been 
developed by Mr. Sugg, of Westminster, and practical experi- 
ments are now being made with it. The advantages of this 
system, if any, over the Pintsch’s oil gas system—employed on 
about 500 carriages on the Continent, on our own Metropolitan, 
and in 250 carriages of the Great Eastern Railway, with supply 
for thirty-five hours’ run—is not stated. 


AN invitation for share capital has been issued by the Forth 
Bridge Railway Company. The total share capital is to be 
£1,250,000, bearing a guaranteed dividend of 6 per cent. per 
annum secured by the North British, Midland, North-Eastern, 
and Great Northern Railways from the date of the opening of the 
bridge. Payment of 5 per cent. from allotment of shares has 
een secu by the investment in the names of the trustees of 
£150,000. The share list closes on the 22nd inst., and the offices 
of the company are at 4, Princes-street, Edinburgh. 


A RalILWway accident has occurred near Alessandria through 
the fracture of a wheel during the frost. Three carriages and 
the postal van were left behind by the rest of the train ; three 
passengers and two officials occupying the carriage where the 
wheel broke were slightly injured, and the shock broke a 
petroleum lamp in the postal van, nearly all the contents cf 
which were burnt. There were 450 registered letters destroyed, 
many of them containing Italian and Turkish bonds, and the 
Post-office is not liable, the accident being beyond contol. The 
three officials in charge of the van had a narrow escape. 


SHortty before eight o’clock on Monday night a singular 
accident happened on the London, Chatham, and Dover Rail- 
way. A goods train from Stewart’s-lane, Battersea, to the 
Crystal Palace was running through the Peckham Rye station 
when the signalman noticed that the hind brake-van and several 
trucks were missing. He immediately telegraphed to Denmark- 
hill to stop the 7.30 p.m. passenger from Ludgate-hill, then due, 
and to Nunhead, to inform the driver that he was short of trucks. 
After a delay of forty minutes the engine eame back on the down 
line and proceeded back with the remainder of the train. The 
discovery by the signalman was a most fortunate one, and his 
prompt action, which saved a very bad collision, deserves 
acknowledgment. 


In 1877 the German Railroad Union announced that it would 
award nine prizes of from 375 dols. to 1875 dols., amounting in 
all to 7500 dols., for inventions of improvements made from 
1872 to 1878 of the following three classes, viz., railroad con- 
struction and apparatus used in construction, railroad equipment 
and its management, and railroad administration and statistics, 
or for important railroad publications. There were thirty-two 
competitors for prizes—three in the first, seventeen in the second, 
and twelve in the third group. In the first group a first prize, 
1875 dols., was given for the Serres and Battig iron permanent 
way, and a third prize, 375 dols., for a switch apparatus, invented 
by Blanel, of Breslau, which dces not break the maintrack. In 
the second group a second prize of 750 dols. for a railroad freight 
car fastening, invented by ‘Thomer and Kéhazy, of Kaschau, and 
a third prize of 375 dols, to Klose, a Swiss superintendent of 
motive power, for a speed recorder for locomotives. In the 
third group tne only prize given was a third prize of 375 dols. for 
a commentary on a criminal law of the empire which applies to 
railroad men. : 

In concluding his report on the explosion of the boiler of the 
engine of a North-Eastern mineral train on the 9th of September 
last, Major-General Hutchinson says the cause of the explo- 
sion is by no means clear. It is a comparatively new boiler, only 
eight years old, though the mileage run in that period is con- 
siderable, viz., 249,804 miles. There is no reason to suspect that 
there had been any tampering with the spring balance or lock 
safety valves, which were weighted to blow off at 130 lb. and 
135 lb. respectively ; the former have not been found since the 
explosion, but the latter when tested after the explosion blew off 
at 140lb. The boiler had never been tested since it commenced 
running, when it had been submitted to the usual hydraulic pres- 
sure of 2201b. to the square inch, nor had any internal examina- 
tion been made since October, 1872, because it was a compara- 
tively new one, and shown no symptoms of deterioration. 
It appears, he says, that seven or eight years of hard running is 
too one a time for any boiler to work without being tested or 
internally examined, and that it would be only wise to establish 
a rule that all boilers should be tested at regularly recurring 
periods of considerably shorter duration. 

3y the accidents to passengers from causes other than accidents 
to trains, rolling-stock, permanent-way, &c., including accidents 
from their own want of caution, or misconduct, accidents to 
persons passing over level-crossings, trespassers, and others, 
during the first nine months of this year, 349 persons were killed and 
649 injured, 53 of the killed and 470 of the injured were passengers, 
Of the latter, 17 were killed and 44 injured by falling between 
carriages and platforms, viz., 9 killed and 30 injured when 
alighting from, and 8 killed and 14 injured when getting into 
trains ; 5 were killed and 320 injured by falling on to platforms, 
ballast, &c., viz., 5 killed and 290 injured when alighting from, 
and 30 injured when getting into trains; 14 were killed and 6 
injured whilst passing over the line at stations ; 42 were injured 
by the closing of carriage doors ; 8 were killed and 22 injured by 
falling out of carriages during the travelling of trains; and 9 
were killed and 36 injured from other causes. 46 persons were 
killed and 19injured whilst passing over railways at level-crossings, 
viz., 30 killed and 15 injured at public level-crossings, 12 killed 
and 3 injured at occupation crossings, and 4 killed and 1 injured 
at foot-crossings. 184 persons were killed and 98 injured when 
trespassing on the railways; 40 persons committed suicide on 
railways; and of other persons not specifically classed, but mostly 
private people having business on the companies’ premises, 26 


were killed and 62 injured. 








NOTES AND MEMORANDA. 


From the recent torpedo experiments made on board the 
Bloodhound with the electric light it would appear that black 
painted boats are least distin; ishable by the electric light, while 
white, red, and green, were the next in order of plainness. 

THE resistance of stone to disintegration may be tested by 
boiling specimens in a solution of sulphate of soda—glauber salts 
—and afterwards dipping them at intervals into the cold solution 
for a few days, the action of this salt under this test closely 
resembling that of frost. 

THE winter of 1788-89 was in severity very much iike that of 
the past few weeks. Frosty weather set in on the 25th Novem- 
ber, and with a short thaw interval, commencing on the 25th 
December, continued until the end of March, the cold being so 
intense that wine was congealed in cellars. 

Some interesting papers have recently been read before the 
American Academy of Sciences, amongst which may be men- 
tioned Professor Langley’s on the radiation of the solar atmo- 
sphere, Dr. G. F. Barker's, on Arago’s experiment, according to 
which a wire is said to become a magnet during the passage of 
electricity ; and Prof. Newberry’s description of gold and silver 
ore deposits in Utah and Colorado. 

By the extension of the electric lighting apparatus to the 
Victoria Station of the District Railway, the ‘‘20-horse” power 
engine—portable, by Ransomes, Sims and Head—at Charing 
Cross, is now supplying electricity to sixty lights on a circuit of 3°3 
miles. Ten lights are supplied in the Victoria Station at a dis- 
tance of 1°65 miles. There are forty lights on the Thames 
Embankment, and ten on Waterloo Bridge. 

Gop composition for work intended to be bronzed, such as 
small machine tools, book work, &c., is prepared by a mixture of 
chrome yellow and varnish. The chrome is well ground with a 
muller into the varnish. This gives the bronze, especially the 
gold, a fuller tint than if rolled with the plain varnish only. It 
answers equally well for copper, citron, or emerald bronze. ‘To 
give silver bronze a deep appearance, the ordinary black ink may, 
according to the Paper Trade Circular, be used. 

ENGInEErs often want to mount a photograph. The following 
makes a good paste for the purpose. Mix thoroughly 630 grains 
of the finest Bermuda arrowroot, with 375 grains of cold water, 
in a capsule, with a spoon or brush, then add 10} ounces more 
water, and 60 grains of gelatine in fine shr Boil, with stirring, 
for five minutes, or until the liquid becomes clear, and when cold 
stir in well 375 grains of alcohol, and five to six drops of pure 
carbolic acid. eep it in well-closed vessels, and before use 
work up a portion carefully with a brush in a dish, It will keep 
for a considerable time. 

Pror. GuTHRIE before the Physical Society mentioned that 
Prof. Pirani, of Melbourne, in a letter to him had prtates to the 
fact that when a dilute acid was being electrolysed, the positive 
electrode, if made of iron, became incandescent below the surface 
of the liquid. Prof. Guthrie had found this to be true not only 
for iron but for other metals, and that it could hardly be due to 
oxidation, because it took place not = at the cathode or positive 
electrode, where oxygen was evolved, but also at the anode, 
where hydroden was evolved. The incandescence appeared to 
to him to be due to resistance. 

In Professor Leslie’s account of Nordenskjild’s arctic voyages 
the common piling up of the ice in an irregular manner is referred 
to change of temperature. The cause of the formation of ice-walls, 
which were also observed by Wrangel on the north coast of Siberia, 
is probably to be sought for in the changes of volume which ice 
undergoes when its temperature is changed. According to Plucker 
and Geissler, the linear coefficient of expansion of ice is=0°0000523. 
If, therefore, ice of 0 deg. UC. be cooled to —15 deg. C., cracks must 
arise which, for 1000 metres, have a breadth of 32in. ‘The cracks 
naturally freeze together immediately afterwards, and when the 
ice is again warmed, for instance to -5 deg. U., a piling-up must 
take place of 2lin. per kilometre. During the course of the 
winter this phenomenon is repeated innumerable times, one layer 
of ice being piled upon another, till the whole ice-field forms a 
confused mass of blocks of ice heaped up against each other. 

Proressor Lermy exhibited, at a recent meeting of the 
Academy of Natural Sciences of Philadelphia, a black agate 
sleeve button, in which was set centrally, raised in a gold 
setting, a rose diamond, about 7mm. wee It had been sub- 
mitted to him by Mr. Kretzmar, a jeweller, who informed him 
that the person who wore it was recently leaning with his head 
upon his hand on a window-ledge in the sun, when the diamond 
exploded audibly and with sufficient force to drive a fragment 
into his hand and another into his forehead. On examining the 
diamond the fractured surface, following a cleavage plane, 
exhibited apparently the remains of a thin cavity such as is some- 
times to be seen in quartz crystals, The fracture also exposed a 
conspicuous particle of coal. Professor Leidy thought that the 
explosion had been due to the sudden expansion of some volatile 
liquid contained in the cavity, as frequently occurs in cavities in 
many minerals. Mr. Goldsmith thought it possible that the 
liquid was carbonic acid, as he was impressed with the idea that 
diamonds originated from this material in the liquid condition. 


In a paper on theold river-beds of California, recently read before 
the American Academy of Sciences., Prof. Joseph Le Conte says: 
‘* The mode of formation of the old river-beds, which are found in 
Middle California, is peculiar. Their rivers had been completely 
displaced and have formed new channels, sometimes parallel, and 
sometimes even at right angles to the old ones. The new channels 
are cut perpendicularly through 2000ft. to 3000ft. of slate rock. 
The old channels are filled with boulders and pebbles; capped 
with a conglomerate layer, described as ‘ trifaceous,’ the product 
of a volcanic overflow, with few pebbles. Under ordinary circum- 
stances the tendency of rivers to clear their own channels is 
effective, though sometimes operating at long intervals. If the 
load of detritus is too heavy, it is deposited ; but eventually there 
comes a time when the river is no longer over-loaded, and then 
it proceeds to tear up and remove its previous deposits, Thus at 
the present time the Colorado River is under-loaded, and is cutting 
its channel, while the Platte is overloaded and filling up; the 
Yuba River has filled a depth of 15ft. in the past twenty years.” 


A PAPER was recently read before the Physical Society on an 
analogy between the conductivity for heat and the induction 
balance effect of copper-tin alloys, by W. Chandler Roberts, 
F.R.S. Mr. Roberts traced a remarkable resemblance between 
a curve npemeating the induction balance effect of the copper-tin 
alloys published by him in June last, and the curve of Calvert 
and Johnson for the conductivity of heat, and on the other hand 
he showed that the induction curve does not agree with 
Matthiessen’s curve for the electric conductivity of the same 
alloys. The author showed that the two alloys which occup 
critical points of the curve (SnCu, and SnCu) are of wae | 
interest. Possibly both are chemical combinations, and the wide 
difference in the position they occupy probably marks a difference 
of allotropic state. For the solution of such questions, however, 
Mr. Roberts considered that we might look with confidence to 
Prof. Hughes’ beautiful instrument, which, he hopes, will also 
help us to determine whether the relation between conductivity 
for heat and electricity is really as exact as it has hitherto been 
supposed to be, As supplementary to this subject Dr. O. J. Lodge 
stated that he had compared the conductivity of six bars of the 
tin-copper alloys, as measured by the balance and by the Wheat- 
stone-bridge, and found them to agree very closely. The bridge 
results confirmed the resemblance t by Mr. Roberts. Prof. 
Hughes expressed his opinion that existing tables of conductivity 
were erroneous. They disagreed among themselves and the 
induction-balance showed that it was difficult to get two pieces 
of the same metal exactly like; hence the variation of specific 
conductivity results, 








MISCELLANEA. 


THE post-office and telegraph departments of Queensland are 
being amalgamated. 

HEAVY rains are having a depressing effect in Queensland. In 
many instances the splendid wheat crop has been destroyed for 
grain purposes and was cut for fodder. 

In digging the foundations for a gasometer at Monaco, nine 
bracelets, a gold medallion of Gallian, a gold bust of Gallian 2in, 
in height, and eight gold medals have been discovered. Some of 
the bracelets are believed to be decorations belonging to a Roman 
General under Probus. 

A contract for machinery amounting to £13,000 has just been 
given out by the Dudley Town Council in connection with the 
building of public baths. ‘The boilers will be made by Messrs, 
H. and T, Danks for £400, and certain of the pumps and engines 
by Mr. George Barker, of Kidsgrove, for £420. 

CoMPARATIVE trials have been carried out at the Paris Opera 
and at one of the halls of the St. Lazare Station, between the 
Jablochkoff candle and the Werderman lamp, and also between 
the Jablochkoff candle and the lamps of Lontin and Siemens. 
The Werderman was found to be'steadiest, and the Jablochkofft 
most powerful. 

Ara ms poe meeting of the Patent Shaft and Axletree Com- 
pany, held yesterday at the Queen’s Hotel, Birmingham, under 
the presidency of Mr, Thomas Eades Walker, M.P., the proposi- 
tion of the directors to reduce the capital of the company by 
£78,000, owing to the alleged extensive frauds upon the company, 
was confirmed, 

Messrs. AppLesy Broruers have closed their.premises at 
Emerson-street, Southwark, and have taken offices at 89, Cannon- 
street. ‘Their works at East Greenwich have now been in operation 
for more than a year, and it is found that with the ample space 
and access to the Thames there possessed, they are in a better 
—- than formerly for carrying on the construction of cranes, 

ydraulic machinery, boilers, bridgework, &c. 

M. CraupE Errenne Mryie, the inventor of the Mini¢ rifle, 
died in Paris on Sunday. He was born in Paris in 1804, and 
took part as a private soldier in several campaigns in Algeria. 
His good conduct brought him promotion, and it was as captain 
in a battalion of chasseurs that he conceived the idea of improv- 
ing the muskets used in the army. He became an instructor of 
musketry at Vicennes, and in this capacity introduced fresh 
changes into the construction of fire-arms. He retired in 1858, 

‘THE new sewage works at Burslem, that have been constructed 
at a cost of £25,000, have been formally opened during the week 
by the mayor. ‘I'wo powerful compound condensing engines pump 
the sewage on to an irrigation farm two miles from the borough 
boundary. High and low-pressure cylinders are 23in. and 
46in. in diameter, the fly-wheel is 22ft. in diameter, and weighs 
nearly 15 tons. The sewage is conveyed by gravitation to the 
pumping station. When it reaches the well it is forced up cast 
iron rising mains two miles long and 2lin. diameter. 


Recent experiences all tend to prove increased activity in the 
iron trade. Last week the plant used by Mr. Daniel in con- 
structing the new Portishead Docks, Somerset, was sold at 
auction by Mr. Rymill, of London, by whom we are informed 
that a general improvement was realised of at least 25 per cent. 
over the prices of two months ago. Old rails made from 85s, to 
90s. per ton, the locomotives, steam cranes, portables, and other 
machinery bringing equally good prices. Several new contracts 
recently commenced no doubt contributed largely to the result. 

A NEW method of preserving cooked meat has been patented at 
Sydney, by Mr. Edward Naylor, by which the meat, after having 
been boiled, roasted, or steamed, is packed in wooden cases, and 
is then covered over with stearine, heated to about 250 deg. The 
advantages claimed by this system are, that the meat does not 
lose any of its natural juices, and, as it has been deprived of 
most of its water during the process of cooking, the buyer does not 
lose so much by evaporation as he does in the case of uncooked 
meat. It is said that the stearine does not in the least affect the 
taste, and can be sold at a profit on its arrival in England. 

HAvIinG, says the American Manufacturer, received a large lot 
of old iron rails from England, Messrs. Dilworth, Porter, and 
Co. have “laid off” their puddling furnaces, twenty-four in 
number. They break the old rails into lengths, tie them into 
bunches of three, and pass them into the heating furnace ; then 
they are passed into the continuous train of (ten) rolls, and come 
out at the other end ready for the spike machine. The firm have 
been puddling but about six months within the last six years, and 
then only because recently they have not been able to get a sufli- 
cient quantity of old rails, They now have enough on hand and 
ordered to last for six or eight months. 


Tue Orient Steamship Company’s new large steamer Orient, 
which we recently illustrated and described, has arrived at 
Adelaide, the passage from Plymouth, including all stoppages, 
having been made in thirty-seven days and twenty-two hours. 
The stay at St. Vincent occupied vttns ren hours, that at the 
Cape, particulars of which are not yet known, in all probability 
would not have been less than twenty-four hours, the passage 
thus being made in rather under thirty-six days’ steaming time. 
‘The fastest passages to Australia previously recorded are that of 
the Lusitania, from Plymouth to Melbourne direct, in about 
forty and a-half days, and that of the Cuzco, from Plymouth to 
Adelaide, in fort s eight hours. The distance from Plymouth 
to Adelaide by the Cape being about 12,000 nautical miles, the 
Orient must have maintained an average speed for the whole 
voyage of over fourteen knots per hour. 

Tue Gas Apparatus Exhibition Committee of Nottingham 
have, on the advice of four gentlemen a og mage to make experi- 
ments with the apparatus, awarded medals for cooking stoves to 
Messrs. Beverley and Wylde, Hassal and Singleton, Charles 
Wilson, Leoni and Co., and James Bellaers; and honourable 
mentions to Leoni and Co., Billing and Co., J. Williamson, John 
Wright and Co., Charles Wilson, Hassal and Singleton, and E, 
Siddaway and Sons. For gas fires, baths, water heaters, trade 
stoves and burners, medals are awarded to J. Wright and Co. and 
Hygienic Stove and Grate Compeny ; honourable mentions to 
G. T. Hine, Ewart and Son, J. Wright and Co., and Leoni and 
Co., Messrs. Wright and Co, being first in Class 11, apparatus 
for trade and manufacturing purposes, to which no medal was 
granted. For gas engines, medal, te. 4 Bros.; honourable 
mention, Louis Simon and Son and J. E. H. Andrew, for 
Bisschop engine. 

Tue Secretary of the United States Navy, in his annual report 
on the condition and operations of the Navy Department for the 
fiscal year ending June 30, 1879, says :—‘*The condition of the 
Navy has greatly improved during the last year. There are now 
in commission thirty-five vessels, consisting of cruisers, monitors, 
and torpedo boats. Of the different classes, sixteen can be put 
in condition for sea service in a few months, and twenty could 
be made eon? in an emergency. With this done, the hghting 
force of the Navy which might be made available in a very short 
time would consist of eighty-one vessels of all classes, And if 
to this number be added the four monitors, Terror, Puritan, 
Amphitrite, and Monadnock, and eight powerful tugs, which 
can be fitted for either cruisers or torpedo boats, our whole effec- 
tive fighting force would consist of ninety-three vessels. The 
monitors could be completed, with the necessary appropriations, 
without much —- Of the vessels now used as receiving ships, 
seven are unfitted for any other service. There are twenty-seven 
vessels unfitted for naval purposes of any kind whatever, but 
which are a positive expense, as it is necessary to keep in employ- 
ment a force of shipkeepers to preserve them from entire de- 
struction. Some of them might be profitably converted into 
merchant vessels, and it would be economy to sell the whole.” 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A, TwietmMeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
31, Beekman-street. 





POBLISHER’S NOTIOE. 


*.* Next week being Christmas week, 
published on Wednesday, All adverti: led for inser- 
tion should reach the Office not later than six o'clock on Tuesday 
afternoon, 
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TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

W. H.—The patent sucker is made by Messrs. Hull, engineers, Dartford. 

W. Samira (Keighley, York).—A letter addressed to you as above has been 
returned. Send correct address. 

Destructor.—Your invention can boast a considerable antiquity, but we do 

, not think the War-ofice prejudice in favour of gunpowder can be easily 
overcome, 

Enquirer (Buckley)—A ship is said to be fitted with twin screws when 
instead of one in front of the rudder, she has two screws, one at each side of, 
and a little in advance of, the rudder. 

J. 8.—(1) We do not know what is the greatest speed ever attained by a 
locomotive. Wehave run at seventy-two miles an hour, (2) The Flying 
Scotchinan and Dutchman are two trains, not two engines. The Scotchman 
is worked by several types of engine, according to the inclines ; the Flying 
Dutchman by one type, with single 8/t. driving wheels, and inside 18in. 
cylinders 24in, stroke. (3) About £2500 each. (4) Horse-power is a phrase 
never used in speaking of locomotives. 














MOULDING PLOUGH SHARES IN SAND. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous readers tell me the best and cheapest 
method of ee shares in sand? Any information, with the 
names of makers of the machinery, will greatly oblige. 

——_. A. B. H. 


THE COST OF BLAST FURNACES. 
(To the Editor of The Engineer.) 

Sir,—Perhaps some of your numerous readers could inform me as to 
the price and probable output of a small blast furnace for converting a 
yood quality of black band ironstone into pig iron; also about the 
number of hands required to keep it going. Any information on this 
subject will oblige. An LyQuirer. 

Belfast, December 14th. 

SMALL ROAD LOCOMOTIVES. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent give me information that will enable me 
to correspond with the manufacturer of traction engines? I want to 
purchase a light buggy engine that will carry three persons over all kinds 
of roads. J. M. WiLkins. 

San Luis Obispo, November 22nd. 








REPLIES. 
Replies have been sent to W. F. (‘Tile Machinery”), E. D. (‘‘ Small 
Blowers ”), and replies await W. Smirn, Keighley, York. 
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Tar Exorneer can be had, by order, from any newsagent in town or country 
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from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... - &l 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
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Cloth Cases for binding Tur Exoinner Volume, price 2s. 6d. each. 
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ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and ams gg odd lines are 
charged one shilling. The line os seven . When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single adverti from the country must be accompanied by stamps in 
pa. . Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
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*," Letters relating to Advertisements and the Publishing Department of the 
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ol letters to be addressed to the Editor of Tur Enoinser, 163, Strand. 








MEETING NEXT WEEK. 


Tue InstrTUTION oF Crvit EncIngrers.—Tuesday, Dec. 23rd, at 8 p.m.: 
The annual general meeting. 
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A NEW DEPARTURE IN PATENT LAW. 


In the year 1869, the attention of all interested in the 
law relating to patents for inventions was keenly aroused 
by a decision of the then Lord Chancellor, the effect of 
which was very materially to curtail what was then 
believed to be a beneficial provision of the Legislature— 
the six months’ provisional  eaaapera: In that case 
Lord Hatherley held that the Crown could not knowingly 
grant more than one patent for a given invention ; and 
the operation of that alleged principle of law certainly 
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worked in the particular case considerable hardship. 
The facts were as follows :—On the 2nd October, 1868, 
Messrs, Bates and Redgate applied for letters patent for 
an invention which they then disclosed by their pro- 
visional specification. A month later, on the 2nd 
November, 1868, Mr. Bertie, an independent discoverer, 
also applied for a patent for the same invention. Mr. 
Bertie did not wait until the full time allowed him before 
giving notice to proceed had expired, and by his activity 
obtained letters patent before the earlier agewegets, 

hen they, in their turn, came to apply for the Great 
Seal, they ,were met by the opposition of Mr. Bertie, 
and in the result the latter gentleman was confirmed in 
the enjoyment of the fruits of his superior diligence. 
The Lord Chancellor in deciding that case held that by 
the change in the law—the Patent Law Amendment 
Act—the Legislature had not intended to do more 
than protect an inventor from the consequences of 
his own publication, and that it had made no altera- 
tion in the earlier rule under which the Crown could 
not grant more than one patent for a given invention. 
Mr. Bertie had succeeded by — and proper means in 
obtaining the one patent which the Crown had —— to 
confer, and in consequence, Messrs. Bates and gate, 
unfortunately, no doubt, must go without. The decision, 
as we have said, caused much excitement among inventors 
and patent lawyers, but it was followed in subsequent 
cases, and the law, unsatisfactory though it might be, 
was believed to be established. 

This can now no longer be said to be the case. In 
another column we give a full report of the arguments 
and decision of a case last week, which, though not pur- 
porting expressly to overrule the old authority of ex 

rte Bates and Redgate, and those which followed it, 
in effect does so very completely. In ex parte Dering the 
facts were different in one remarkable respect ; the appli- 
cations of the rival inventors were made upon the same 
day. This difference, though put forward as a ground 
for fresh decision, clearly constituted but a stronger case 
within the oma ascertained principle. If one 
inventor applying a month later than another and obtain- 
ing letters patent can successfully oppose a grant to the 
first applicant, it is clear that there is not so much hard- 
ship in giving letters patent to one only of two inventors, 
who in all other respects are upon precisely the same 
footing. It is manifest from a pe of our report that 
Lord Cairns did not himself approve of the principle laid 
down by his predecessors, and although out of natural 
respect for the well-considered decisions of such eminent 
lawyers as Lord Hatherley and Lord Selborne, he dis- 
claimed any intention of reconsidering them, he availed 
himself of the difference in the circumstances so seriously 
to weaken those authorities as in effect to neutralise 
them altogether. 

The Lord Chancellor has clearly decided that the 
Crown not only has the power to grant more than one 
patent for the same invention, but that it ought to 
exercise that power in a proper case. He has laid it 
down that, by the grant of provisional ;protection, the 
Legislature intended something more than the protection 
of an inventor against the resultsof his own publication, 
that something more being a promise by the Crown of 
letters patent to follow in the event, of course, of the 
applicant justifying himself on the score of novelty and 
so forth should there be any opposition before the 
law officer. No doubt this decision will recom- 
mend itself to everyone as reasonable and fair to 
inventors, but this somewhat anomalous state of affairs 
results. Mr. Dering and Mr. Riley are now the happy pos- 
sessors of letters patent bearing the same date appa- 
rently, in one respect at least, for the same invention ; 
they are in no sense partners ; on the contrary they are 
probably active rivals. Neither can sue or interfere with 
the other, nor apparently with the other’s licensees. Pro- 
bably Messrs. Dering and Riley, and the ironmasters of 
this country will soon discover among themselves some 
modus vivendi, but their respective positions are at 
present none the less singular. For the future, however, 
it seems —— to contend that any patentee can 
hope to excludeanother andearlierinventor from a similar 
privilege, and in all probability a solution of the diffi- 
culty—not present in ex parte Dering—will be found in 
dating the patent of the earlier inventor of the same 
date as the later patent, with this further and curious 
result, that the earlier inventor would have the enjoy- 
ment of something over and above the fourteen years’ 
protection afforded by his letters patent. 


CARGO STEAMERS, 


WirtHIn the last twelve months a very considerable 
number of cargo steamers has been lost; sometimes with 
all hands, while at others a greater or less number of the 
crew has been saved. As an example of such casualties 
we may cite two recent cases. Two first-class North- 
country steamers recently sailed, the one for Portugal, 
the other for the West Indies, and they were both due 
in the Bay of Biscay just at the time when a hurricane 
was blowing there. Nothing has been heard of either 
ship, and both are long overdue. The crews of these 
ships number about fifty hands, and the steamers were 
worth about £25,000 each. So numerous have been the 
losses, especially of grain ships, that action is at last 
being taken by shipowners to discontinue the carrying of 
corn in bulk. Sacks are to be substituted for the shift- 
ing boards, which experience has proved to be quite 
useless ; and it is to be om that this proposition 
may be carried out with considerable advantage. If all 
the facts connected with the a of cargo boats had 
been brought prominently before the public, it is more 
than probable that changes would have been made long 
since in the construction and method of loading. But the 
world at large hears nothing concerning the disap nce 
of ships which do not ca ngers ; and while the 
Board of Trade is squabbling over wonderful questions 
concerning the relative value of brass and cast iron for 
the elbows of d pipes, it is not to be supposed 
that it can devote much attention to comparatively 











insignificant matters concerning the safety of the crews 
of cargo steamers. In the hope that something may 

done to prevent an awful loss of life and property we 
direct attention to the subject, and point out what argent 
to be the prominent causes of the loss of so many ships, 

To begin with, we _ — that cargo boats are 
most frequently lost by foundering at sea in the winter ; 
of course considerable numbers are wrecked. Two fine 
new steamers, for example, were thus lost in the Baltic 
in November ; but in such cases the crews are generall 
saved in whole or in part. Were it necessary, which it 
is not, we could name half a dozen steamers which have 
disappeared in the Atlantic and left not a trace behind 
during last winter and spring. These vessels have un- 
doubtedly gone down with all hands, As a rule—to 
which there are of course exceptions—cargo steamers are 
very bad sea-boats. They are long, narrow, deep in the 
waist, and wall-sided. They are exceedingly “ tender,” 
to use a sailor's phrase; in other words, easily overset. 
They are for the most part well built, with good plates 
and beams, and angle irons, and are stron, pte, We 
never heard of one breaking in two ; nor do they leak, for 
leaky ships ruin their cargoes, and the owners cannot get 
freights for them. Their defects are not in workmanship 
or material, but in shape. Any one can lay down the 
lines for a cargo boat ; the only thing necessary is that 
she shall be of the largest possible carrying capacity. As 
a result, we have narrow, flat-sided, flat-bottomed 
wrought iron boxes, instead of ships. Craft which 
will not steer well; which cannot sail; which cannot 
ride safely head to sea, because, instead of lifting 
to the waves, they bore through them ; ships which can- 
not run before a gale, because they have not engine power 
enough to keep out of theway of following seas which may 
poop them at any moment ; and lastly, they are awful 
rollers. We exaggerate in no way when we say that in 
heavy weather what are considered by comparison very 
good boats indeed, will roll their bridge rails under water, 
taking in the while sea after sea on either side alternately, 
which seas flood their low waists, and, unless discharged, 
swamp the ship and send her in a moment to the bottom. 
This is no fancy sketch, no exaggerated picture. Every 
north country captain, every chief officer who has sail 
in a cargo boat, will confirm our statements to the letter ; 
and let it not be supposed that what we say concerns 
only small craft. The average north-country steamer 
carries some 2000 tons of cargo; some of them bring 
as much as 3000 tons of wheat from the Black Sea or the 
Baltic. The old-fashioned sailing ships were infinitely 
more seaworthy, and safer in a gale than the modern iron 
steamer. Unless the sailing ship was stiff she could not 
stand up under her canvas ; and unless she steered well 
she could not be handled. Such vessels rolled but little. 
Practically they were safe from being upset. They were, 
in the proper sense of the word, ships, constructed in con- 
sonance with approved rules of naval architecture. But 
the builders of ong boats care nothing at all about 
nay ong ships. ey construct iron boxes almost 
by the mile. The first consideration is that they shall 
hold a t deal ; the last that they shall be safe and 
seaworthy. Nor are the buildersto blame. They supply 
what the owners ask for, and these gentlemen secure 
themselves by insuring heavily, and the insurance is 
divided among so many underwriters that no individual 
retains sufficient interest in the matter to make him 
insist that craft possessing some of the qualities of a real 
ship shall be sent into the Atlantic or the Bay of Biscay 
in winter. 

Crank as the ships are, the risks incurred by their 
crews is doubled and trebled by the manner in which 
they are loaded. Grain cargoes are almost invariably 
carried in bulk, and these cargoes are taken on 
board and discharged with a celerity which —— 
almost magical. In the United States as much as 
3000 tons of grain have been put on board a 
steamer in twenty-four hours. The stevedores, or men who 
andertake the stowing of cargoes, are sometimes very care- 
less and. incompetent. A case came within our own know- 
ledge last year, in which an American stevedore, having 
oe about 2000 tons of cargo into a steamer, said, after he 

ad received his pay, “I guess, captain, if you have a bit 
of a breeze, that there cargo of yours will shift, and you'll 
go to the bottom.” The ship did encounter a breeze, her 
cargo did shift, and nothing but the admirable seaman- 
ship of the captain saved her. She had to run for New- 


foundland, and got into port with one rail level with the 
water. When these ships begin to roll, no shifting boards 


can restrain the grain. This last, hastily put on board 
has no time to settle till the ship gets out to sea, and 
it quickly sets shifting boards adrif t. We have known 
an instance in which cargo having shifted in a not very 
heavy gale, the captain by great exertions got his ship 
about and made sail on her, so that wind fairly lifted up 
the depressed side and sent the shifted corn back again, 
so that she was once more on an even keel. uch 
desperate expedients cannot often be repeated. The 

rocess of foundering commences by the ship rollin 
| ocr Then the cargo shifts. This done the vesse 
can no longer recover herself, a couple of green seas 
break on board and lodge in the waist, one plunge, and 
all is over. 

The remedy for all this is easily enough found. If 
owners would enforce on shipbuilders the necessity that 
the craft which they build shall be seaworthy, the ship- 
builders would be but too happy to supply what was 
wanted. Something no doubt would be lost ; tonnage 
dues would have to be paid for some space not occupied 
by cargo, and in some other respects losses would be 
incurred. But on the other hand, engineers would have 
a better chance of giving s as well as economy ; the 
duration of voyages would be reduced, and thus most 
important advantages would be gained. Furthermore, it 
is evident that if the safety: of ships were augmented, the 

rofits of those concerned in their safety ought to increase. 
The first cost of a really good sea boat is not greater than 
that of, to use 4 sailor’s phrase, “ a floating coffin.” The 
working expenses of the former may, however, bear a 
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higher proportion to the receipts than will be the case 
with the latter; but the former may, and probably will, 
enjoy a long life, while the latter may, and probably will, 
founder in the first heavy gale she encounters. 
As a mere matter of worldly prudence the first ship is a 
better investment than the last, if only shipowners could 
be made to see it. 

The causes which have led to the construction of the 
modern dangerous cargo steamer are too numerous and 
complex to be explained here. The system of under- 
wri ; the modeof measuring cargo space; the necessity 
for taking in and discharging cargoes without a moment's 
waste of time ; the mode of levying dues—as, for example, 
those ¢ by the Suez Canal eae prove: amounting 
to as much as a couple of thousand pounds for grain- 
laden steamers—the demands of the Board of Trade; the 
need for so arranging holds and hatches that any kind of 

from a couple of thousand tons of railway iron 
to an assorted cargo, including anything from a 
crate of delf to a thrashing machine, can 
stowed below, all operate to the same end, and will 
continue to operate unless shipowners determine that a 
change shall be made for the better. The movement 
now on foot for the abolition of the system of carrying 
= in bulk shows that shipowners and underwriters 
ave at last awakened to the fact that something must 
be done. We trust that the movement will not be 
suffered to begin and end with the substitution of sacks for 
shifting boards. Small as the change seems to be, it 
will no doubt do good. The risk is that it will do so 
much good that owners will rest content, and not go the 
length desirable, and even necessary, if valuable lives 
are to be preserved, to say nothing of much property. 





GREAT NORTHERN RAILWAY WORKS. 


Few of our railway companies of the size of the Great 
Northern Railway have been committed to so large an 
expenditure on capital account as it has during the last 
decade ; and it will be welcome news to many of the share- 
holders that certain of the large undertakings it has had in 
progress for some years are now approaching pecuniary comple- 
tion. As the tratiic began to grow in the years of brisk trade, 
and as the company began to feel how needful it was to meet the 
competition which the opening of the Midland route brought 
on, a series of additions to lines open for traffic were made 
necessary, which involved the spending of a large sum of 
money ; and there were undertaken many large branches in 
different parts of the country on which immense sums have 
been spent. Thus a continuous and large addition to the 
capital was needed, the rate of which is indicated by the fact 
that for a considerable time £2,000,000 yearly was the average 
expenditure on capital account. But many of these works are 
completed or are near completion now, and the rate of expen- 
diture is diminishing. Thus on.the Derbyshire and Stafford- 
shire Railway, now open for traffic, £2,299,544 have been 
spent; and about a quarter of a million remained to beexpended 
to finish certain works, the bulk of which are deferred. On the 
Newark and Bottesford line £159,782 have been spent, nearly 
£2000 a month is now being spent, and about nine months at 
this rate will complete the works on this line. The Bradford 
and Thornton Railway is an expensive branch also opened— 
£677,184 has been expended ; the current rate is £7500 per 
month ; and after the close of 1879, three months will complete 
the works. The costly Pudsey branch is also financially all 
but completed. Of the lines and works in course of construc- 
tion, the Tilton and Leicester branch has cost £147,410; but 
after the end of the year, £321,132 is expected to be needed to 
complete it ; the Halifax, Thornton, and Keighly Railway has 
claimed £226,828, and as £10,264 were only anticipated to be 
needed for the current six months, and £515,587 is the further 
expenditure, completion is very distant. On the Peterborough 
branch £10,477 only have been spent, and £38,000 more will 
be needed after the close of the year; and the costly Spalding 
and Lincoln branch is practically uncommenced. On the 
Cheshire lines £2,848,991 have been expended ; the current 
rate is £13,330 a month, and six months after the close of the 
year should complete them ; whilst the Sutton Bridge Dock is 
practically completed. One or two of the other great joint 
works are rapidly approaching completion; and the tunnels 
and works at and near King’s Cross are, so far as commenced, 
practically completed financially within the year. By this 
completion and postponement of some works, the capital 
expenditure of the Great Northern Company has n 
brought down to £340,807 for the last completed half-year. 
The expenditure for the current half-year was estimated at 
£393,000 ; and as that for future half-year was £1,615,553, it 
is evident that as many of the works are ‘“‘ deferred,” a reduc- 
tion of the rate of expenditure may be expected until the 
trading revival has more beneficially affected the receipts of 
the company. It is evident that this should be speedily felt 
by all those companies which, like the Great Northern 
Railway, have largely extended their systems, for they 
should now begin to tap the new traffic, to meet which they 
— spent such large sums in providing new branches and 
works. 


THE THUNDERER GUN TRIALS. 
riments with the Thunderer 38-ton gun have been 
continued this week in the direction we indicated last week. 
The gun has been fired with anair space increasing each round, 
other conditions being the same. The following rounds have 
been fired, which complete the series proposed to be fired in 
this way:—No. 5 round: Common shell, left with 2ft. air 
space between projectile and charge, the weight of the former 

ing 586 1b., and that of the latter 85lb.; the muzzle velocity 
was 1174ft.; the pressure on the bore, 9°9 tons; projectile 
not yet recovered; the recoil was 3ft. lin. No. 6 round: 
Palliser projectile; weight, 698lb.; 2ft. air space; charge, 
110 Ib.; muzzle velocity, 1223ft.; pressure on bore, 12°7 tons; 
on projectile, 9°9 tons; recoil, 3ft. 8in. No. 7: Common 
shell; weight, 386lb., with 4ft. air space; charge, 851b.; 
muzzle velocity, 941ft.; pressure on bore, 4°0 tons; on the 
projectile, 8°9 tons; recoil, 2ft. 8in. No. 8: Palliser pro- 
jectile: weight, 705lb.; 4ft. air space; charge, 1101b.; 
velocity, 1013ft.; pressure on bore, 12°6 tons; recoil, 3ft. 4in. 
No. 9: Common shell; 6ft. air space; charge, 851b.; velocity, 
780ft.; pressure on bore, 2°2 tons; on projectile, 1°7 
tons; recoil, 2ft. 34in. No. 10: Palliser projectile; 6ft. 
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air space; velocity, 876ft.; pressure on bore, 8°9 tons; 
on projectile, 6°4 tons; recoil, 3ft. 1l‘6in. No, 11: 
Common shell, 8ft. air space; velocity, 662ft.; pres- 
sure on bore, 1°5 tons; recoil, 2it. 3in. o. 12: Palliser 


projectile, Sft. air space; velocity, 734ft.; pressure on bore, 








7°4 tons ; on projectile, 64 tons; recoil, 2ft. 10in. No. 13; 
Palliser projectile, l0ft. air space; velocity, 582ft.; pressure 
on bore, 62ft.; recoil, 2ft. 5in, No. 14: Common shell, with 
10ft. air space ; velocity, 536ft.; pressure on bore, 0°5 tons; 
recoil, 1ft. 5in. The charges were uniform for each class of 
shell throughout, and the weights of the projectiles approxi- 
mately uniform. It will be seen that the pressure and velocity 
had diminished so rapidly as the air space increased, that it 
would clearly be useless to prolong this series of trials, on 
which there is but little to remark. It may be noticed that 
the recoil bears a larger and larger ratio to the pressure as 
the air space increases, which is what might be expected, the 
work done taking more and more the form of a push and less 
of a blow. At first the ratio between the numbers of feet of 
recoil, and the number of tons pressure, was about 1 to 5:5. 
This refers to No. 1 and 2 round reported last week. This 
ratio gradually increases until in the case of the Palliser projec- 
tile, it is 1 to 2°5, and in that of the common shell the number 
of feet recoil is three times as great as that of the tons pressure. 
that is 15 to 0°5. This isto be noted as bearing on what we 
have said of the evidence of great recoil in the Palliser experi- 
ment as not necessarily proving the existence of a high pres- 
sure. A pressure of half a ton, with l0ft. air space, produces 
nearly half the recoil of one of 15 tons without air space. 


ARTIFICIAL DIAMONDS, 


THE successful production of artificial diamonds has been 
— more than once in the past few years, and artificial 
rubies and other ornamental stones are articles of commerce. 
The pure carbon has, however, never been perfectly realised ; 
the artificial article has failed in one or more of the several 
crucial tests applied to the real diamond. It is, neverthe- 
less, unsafe in these days of rapidly succeeding discoveries, to 
say that the diamond cannot be artificially imitated, and we 
may, therefore, give due credit to the statement which our 
Glasgow correspondent sends us on this subject. Writing 
yesterday he says —‘‘ Mr. Jas. McTear, of St. Rollox Chemi- 
cal Works, made a statement last night at a meeting of 
the Glasgow Philosophical Society regarding results obtained 
by him after thirteen years’ investigation in the manufacture 
of diamonds. The results had been submitted to Professor Tyn- 
dall, Professor Smyth, and others, and were now in thehands of 
Mr. Maskelyne, of the British Museum. Thespecimens were per- 
fectly pure transparent carbon with all the refractive power of 
diamonds, and had resisted acids, alkalis, and the intense 
heat of the blowpipe, the only test that remained being that 
of ascertaining whether they could scratch diamonds or be 
scratched by them, and as to the refractive index of the 
crystal itself, and the measurement of the angle of crystals, 
Mr. McTear and the scientific gentlemen whom he had con- 
sulted had no doubt that his products were diamonds.” 
We are not informed of the size of the diamonds made by 
Mr. McTear, nor of the length of time they have been sub- 
mitted to acids. The acid tests may be necessary amongst 
others, but they are difficult, and especially so upon very small 
specimens. The refractive index and the crystal angle have, 
he says, yet to be ascertained; but even these and the 
scratching and acid tests would be comparatively unnecessary, 
or at least they may be looked upon as secondary, for 
ase | the purity of the diamond. The one test which 
would have allayed all doubts is not mentioned by our corre- 
spondent, namely, the test of the stream of oxygen. If the 
artificial — can be thus burned, passing off into carbonic 
acid and leaving no trace of ash, it may be pronounced pure 
carbon. The St. Rollox Works, it is well known, possess 
every facility for minute and accurate investigation, and 
hence we may expect soon to hear that an important dis- 
covery has been made by Mr. McTear, but full credence can- 
not be given until further information is to hand. 


THE GROSSER KURFURST. 


Tue last day of 1879 comes on apace, and the Grosser 
Kiirfiirst is still at the bottom of the sea, and the company 
formed to lift her makes no sign, and says nothing concern- 
ing its exertions. The contract with the German Govern- 
ment expires, we believe, on the last day of the present 
month, and we are unable to say whether it will be renewed. 
We have described and illustrated all that the company has 
done, and it would seem that nothing remained but to pump 
in air and bring the ship to the surface with a bound. But it 
seems that difficulties of some kind or another have come 
in the way of the luckless company. Again, by an extra- 
ordinary and fatal coincidence, just at the time that all was 
ready, it was announced that the boilers of the steamer on 
board which were fitted the air-pumps, broke down or 
leaked, or blistered, or failed in some way. Nobody seems to 
know what the precise defect was. We do not know 
whether this difficulty has been got over. Following the 
example of many of our correspondents, we appeal to the 
managers of the company and others who can give it to us 
for information. When is the Grosser Kiirfiirst to be raised ? 
Is she to be raised at all? Which would pay best, to leave 
her where she is, or to lift her? What have the opera- 
tions so far cost? What is going to be done before the 31st 
of December? What is going to be done after the 3lst of 
December? Is it true that the main difficulty incurred has 
not been in raising the ship, but in raising the wind ? this last 
being due, of course, to the failure of certain pumping 
machinery, which has not been too skilfully handled. 








LITERATURE. 


The Society of Arts Artisan Reports on the Paris Universal 

Exhibition of 1878. London: Sampson, Low, and Co., 1879. 
WHEN it was proposed to send out a number of selected 
artisans to Paris, with a view to obtaining a series of 
reports on different parts of the Exhibition, considerable 
pb of opinion was expressed concerning the pro- 
bable utility of the project or the reports. A considerable 
number of manufacturers enabled their foremen and some 
designers to visit the Exhibition ; and though the possi- 
ble advantages to a manufacturer sure of retaining the 
services of those he sent out aresufficiently obvious to most, 
there were some partners in firms who objected to the ex- 
pense,even on this plea. A perusal, however, of the reports 
written by the reporters sent out by the committee of the 
Royal Commissioners for the Exhibition of 1878, affords 
sufficient evidence of the possible value of enabling our 
artisans to = to the classes they represent on ques- 
tions to which insular prejudice often causes them to turn 
a deaf ear. Workmen are accustomed to hear with much 
incredulity from their masters of the superior methods of 
workmanship, lower wages, better habits, frugality, and 











so on, of foreign artisans; but when they read the result 
of the observations of men chosen from their own ranks 
as set forth in these reports, they will undoubtedly feel 
more inclined to think that there is much truth in what 
they had been accustomed to hear, and that everything 
English is not necessarily superior. In the volume 
before us are thirty-nine reports. They are, as may 
be expected, of different merit, but there is that 
in them which makes them all decidedly worthy of 
perusal, and this is particularly the case in the compa- 
risons which most of the reporters make between 
the technical education and apprenticeships of home and 
foreign workmen, and between the facilities for acquiring 
information on technical and art subjects in this country 
and in France and elsewhere. Some of the reports have 
plainly the character of productions by those little 
accustomed to put their observations on paper; but 
others, except by evidence of practical knowledge of the 
arts and industries forming the subject of report, give 
little indication of the social position of the writers, 
They are well written, and there is much freshness in the 
character of the observations, ideas, and impressions 
recorded. As the reports will be of interest to many 
thousands of both artisans and employers, it will be of 
service to give their titles, in order that those who would 
not purchase them may know that they ry spend some 
time usefully in their perusal in the nearest library. The 
subjects are :—(1) pottery; (2) pottery and earthenware ; 
(3) pottery and porcelain; (4) china painting; (5) terra 
cotta; (6) table and fancy glass; (7) stained and painted 
glass; (8) ornamental ironwork ; (9) carved woodwork ; 
(10) wood carving; (11) stone carving; (12) machine 
tools; (13, 14, 15, three reports) mechanical engineering ; 
(18) agricultural implements and machines ; (17) horti- 
culture ; (18) flower and ornamental gardening; (19) 
bricklaying ; (20) stone and machinery used in stone- 
work ; (21) plaster work ; (22) cement crushing ma- 
chinery ; (23) joinery ; (24) furniture ; (25) cabinet work ; 
(26) cabinet making ; (27) watch and clock making ; (28 
clocks and watches ; (29) jewellery ; (30) optical instru- 
ments ; (31) printing; (32) printing machinery; (33) 
machinery for spinning and for manufacturing woollen 
and cotton fabrics; (34) manufacture of poplins; (35) 
saddlery and harness ; (36) shoemaking ; (37) caoutchouc ; 
(38) mining products and apparatus ; (39) iron and steel 
manufacture. 

In the report on machine tools, by Mr. David Walker 
—who commences with an objection to the wide and 
indefinite meaning attached to “machine tools,” and 
suggests a definition sufficiently comprehensive would 
be “machines designed for the construction of other 
machinery”-——we have a thoughtful report, only slightly 
descriptive, and one which gives evidence of con- 
siderable evidence of culture and individual force 
of thought. In the course of his remarks on the rela- 
tive merits of French and English tools, he says that 
“The points of difference are presented more in the form 
of ingenious bits of mechanism, and, in that respect, are 
worthy of attention. But, as illustrating increased 
scope of usefulness, freshness of application, or the 
means of more precise and rapid production, there is 
really nothing that is worthy of note.” Much of the 
advance made in design in French tools he attributes to 
the large numbers of English engineers and artisans 
known to beemployed in France; and while heacknowledges 
the eminence of French “authors on mechanical and 
engineering subjects, from whom much of the inspiration 
of our best ‘ext-books has been obtained, and the high 
character of their national schools of engineering,” he 
considers that “the English manufacturer has at his 
command qualities too generally neglected, which, if 
sought for and cultivated, will more than counterbalance 
the advantages enjoyed by his continental rivals,” and 
proceeds to support this conclusion. 

The author—Mr. J. B. Grant—of the report on the 
agricultural implemeuts, speaks highly and deservedly 
of the high mechanical skill and ingenuity displayed by 
the makers of this class of machinery. Mr. Henry 
Ganney writes the report on watch and clock-making, 
speaking very disparagingly of the English exhibition in 
this class. He says that only one exhibitor was really a 
manufacturer, and that mainly the collection may be 
considered a London shopkeeper’s show, most of the 
articles being of French and Swiss make, with London 
names and trade-marks, even repeaters, chronographs, 
and calendar watches being made up with Swiss move- 
ments, for the complicated and striking parts, the 
ag ag and its train being added in London. 

Mr. James Hopps’s report on mechanical engineering 
—one of the longest in the collection—contains reports 
on visits to engineering works, and concludes with some 
very useful remarks on the education of English appren- 
tices, and while he speaks of the superior theoretical 
educational facilities enjoyed in Paris by artisans, and of 
the indifference of English mechanics to theoretical 
knowledge, he admits that the training ground for 
English apprentices is really very good, if the appren- 
tice has sufficient energy to make proper use of his time. 
He refers to the ane. | neglect of all mental instruction 
onthe part of the English youth assoonas hecommences to 
learn a trade; and considers that this neglect, especially 
with the prevalent subdivision of trades, is the cause of 
the inferiority which in many respects marks our 
mechanics as compared with those of some other 
countries. We have not space here to dwell further on 
these reports, and must conclude this notice by repeating 
that they contain a great quantity of information, which 
should be read by zed every class of employers and 
employed in our industries. Employers will find many 
sensible remarks on questions of labour and wages— 
remarks which may be read with much advantage by 
all classes of artisans. 








Messrs. SreMEns are lighting, by means of three of their 6000 
candle machines, the shops of some enterprising Woolwich trades- 
men. The steam power required for driving the machines is 
obtained from the waterside works of Messrs, and Mellish, 








SO eee 


Dec. 19, 1879. 


THE ENGINEER. 


455 








WEHRENFENNIG’S SYSTEM OF STAYING 








! 
(Z 



















Conn 





—. : 


NAOT wT ae Da aA AANA Ca ee 


a 











| A OF om ———~»S 


Paes 





eae” 


>. 


SSR 
Z Y/ — 


‘ S SS 
> Saal 


ee 








ESS 


—\ 
— 






.2 
Seccle 1bo6 









MQAAANN 
RSS SOOO 


* ¢ 


@ 
-" 
' 


ON THE CRACKS FOUND IN THE CORNERS 
OF COPPER FIRE-BOXES AND ON THE 
FURROWING OF FIRE-BOX SHELL PLATES. 

Tue Railway Organ for 1880, p. 9, contains an article on the 

above important subject by Herr Wehrenfennig, engineer 

of the North-Western Railway of Austria. This article | 
seems to possess so much interest that we reproduce it here. 

The phenomena to which the author draws attention all | 
concern locomotives with — fire-boxes. They comprise | 
the cracks which occur in the flanges round the tire-door and | 
tube plates, or in the adjacent parts of the side plates ; the 
grooves, or furrows of corrosion, which form in the roof plates | 
of the fire-box shell about the outer rows of stay-bolts ; and 
the frequent breakages of the stay bolts in this outer row. 
The defects produced by the action of heat on the other parts 
of stayed boilers are not here included. 

Let us first imagine that the fire-box shell and fire-box of a 
locomotive are only connected together by the bottom ring, 
without either side or roof stays. Then, when the boiler is 
fired up, the fire-box will of course expand, and receive 
an increase of volume which will be greater as the conduc- 
tivity of the metal is less, because the more slowly the heat 
passes through the plates to the water the hotter those plates 
will be. re steel 4 when the heat imparted to the water 
has communicated itself to the iron fire-box shell, this latter 
will also expand to some extent ; but the temperature of the 
fire-box plates, crusted as they are with scale, and exposed 
directly to the flame and radiant heat of the fire, will always 
be far higher than that of the outer shell plates; and the general 
result will therefore be that the distance between the fire-box 
and the fire-box shell will be everywhere less than it was | 
when the engine was cold. This difference of distance 
will of course be the greater, as the difference between the | 
co-eflicients of expansion in the two materials is greater, pro- | 
vided that the material of the fire-box is the more expansible | 
of the two. This holds in the present case, the linear | 
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that the corners of the fire-box between the outer rows of 

stays will be subjected to severe compressive strains, tending | 
to squeeze them into folds or puckers. These are shown, of | 
course with great exaggeration, in the horizontal section, | 
Fig. 1, where the black lines show the plates when cold, the 
dotted lines the contour in the case of free expansion without | 
stays, and the shading the contour in the actual case, in which | 


| stay-bolts S 8, are employed. 


The puckering of the corners, or their departure from the | 
orm originally given them, will be the greater (1) as the differ- | 
ence of temperature is ter between the shell and the | 
fire-box ; (2) as the difference between the coefficients of | 
expansion is greater; (3) as the distance is less within which 
the bending takes place. Hence the quality of the feed-water, 
the nature of the materials employed, the spacing of the stays, 
&c., will all have an influence on the form which the corners | 
will take. The nearer the outer row of stays is brought | 
to the corner, the more severe and injurious will this | 
bending action become. To this cause may be fairly 
attributed the cracks which occur in the corners of fire- 
boxes. The fact may also be proved experimentally 
by measuring the amount of bending which takes place. 
Fig. 2 shows the measuring apparatus which has been 
employed for this purpose. sm ipe R was screwed into 
the vertical angle of the fire-box, an into this a rod D was | 
pushed until its point reached the wall of the fire-box shell, 
whilst its hinder end stood out from the pipe. A cap K was 
then screwed on to the pipe, making a steam-tight joint. The 
boiler was now fired up, and the engine set to work. At the | 
end of the day, when the engine was cold, the cap was | 
unscrewed, and the rod was found to have been pushed | 
inwards at least a millimetre by the narrowing of the distance | 
between the fire-box and the shell when at work. The | 
oe of this being due to the internal pressure was | 
negatived by having a flat filed on one side of the rod, so that | 
the steam could get round it. A similar arrangement—shown 
in Fig. 3—has been used at the top angle of the fire-box tube 
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finally by the corrosion of the rivet and stay-bolt heads, 
which is always excited by such movement, especially in the 
presence of water. 

se then, the reality of this bending action, let us go 
on to consider what its effect will be on the corner between 
the tube plate and side plate of a fire-box, as shown in eleva- 
tion, Fig. 4 (I), and in horizontal section, Fig. 4 (III). It is 
clear that flexure will take place, not only in the corner itself 
ata, but also along the centre line mn of the rivets, and oppo- 
site the edge of the flange at 8, Fig. 4 (F and II), since 
these are all lines of weakness in the plates; and that cracks 
will accordingly be formed at all these places. These cracks 
generally appear first on the side next the fire, and in cases 


| where the radius of the corner is considerable several parallel 
| rows of them are often seen, as sketched in Fig. 4 (L and II). 


Where the radius is small the cracks are fewer, but deepen 
more rapidly. Cracks along the line of rivets are rare, but, on 
the other hand, they are very common opposite the —< 

ey 


| the flange, where the caulking tool has been at work. 
| generally occur about the level of the lowest row of tubes, 


which are exposed to the full heat of the fire. Their produc- 
tion is assisted by another action, viz., the bellying outwards 
of the tube plates under the internal pressure and the expan- 
sive forces of the tubes, which action tends to turn the flange 
about its outer edge, but is resisted by the nearest row of 


| stayss s. To this same bellying action may be ascribed the 


cracks $3, &c., which appear round the tube ends, especially 


| along the shortest of the diagonal rows of tubes. 


To these causes must be added the general expansion of the 
tube plate, which produces, in boilers with roof stays, a lifting 
of the front edge of the roof-plate to a very considerable 
extent, as shown at y, Fig. 4 din. In cases where crown 
bars are used this lifting is prevented, and the expansion only 
ser increase the bellying outwards, already referred to. 

n this latter case the uppermost tube holes are flattened by 
the expansion—i.e, their vertical diameter is diminished ; 
whereas if stay bolts are used they are drawn out, and their 


expansion of copper between 32 deg. and 212 deg. being | late, and showed an elastic elevation at this angle of nearly | vertical diameter is increased. ‘The tube holes near the 


’ 1 : 
0°001722, or 551 and of iron 0°00122, or 819 | 
The above is, of course, only an ideal case. In reality the 
fire-box and shell are connected together by a large number | 
of ven. Sage Abe which keep the distance between them | 
practically constant. But the action of the heat will still tend | 
to produce the same effects of expansion, particularly in the 


stays S. Both measurements were taken on the boiler of an | 
8-coupled engine, having 1°989 metres of grate surface, and | 
with plates fairly free from scale, 

The existence of these bending actions at the corners is | 
further confirmed by the opening and loosening of the cover- | 
plates on both sides of the rivetted joints ; by the cracking off | 
of the scale on the flanges of the fire-door plate and tube | 


1 site mm. above the level of the plate at the nearest row of | sides, on the other hand, are drawn out sideways by the 


lateral expansion, as shown at 7’ and y’, Fig. 4 (I). To these 

causes may be ascribed the cracks which frequently occur 

— the tube’ holes nearest the sides and top of the tube 
ate. 

? The effect of these various bending actions is always inten- 

sified by the close neighbourhood of the first row of stays, 

SS, Fig. 1, which hinders the free expansion of the plates. 


direction of the length of the plates, and the result will be | plate, and at the junction of the roof and side plates ; and | But in resisting this bending these stays are of course them- 
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selves brought under a strain, additional to that which is 
imposed upon them directly by the difference of expansion 
between the fire-box and fire-box shell. This additional 
strain, which corresponds with the bending strain at the 
adjacent corner, will be one of compression each time the 
boiler is heated, and one of tension each time it is cooled, 
provided we assume that each time the corner is thus bent it 
receives a slight permanent deformation. Here we clearly 
have the cause of the frequent cracking or breaking of the 
stays in this outer row, especially with long fire-boxes ; and 
also of the corrosion which occurs in the fire-box shell plates, 
sometimes in circular furrows round the heads of these stays, 
aud sometimes in straight furrows extending from one stay 
to another. The former may indeed o2cur near any of the 
stays, and is often, no doubt, an effect due to the 
inequality of expansion between the fire-box and the 
shell{; but the latter is only found near the outside 
row of stays, and may therefore fairly be attributed 
to the bending actions now in question. These furrows 
are found equally with copper and with iron stays, and 
equally in all the outside rows, vertical as well as horizontal : 
while they are the more common and the more pronounced 
in proportion as the distance a—Figs. 1 and 4—between the 
centre line of the stays and the adjacent corner is less. The 
localities where they are most frequent are shown by the 
black lines in Fig. 5(I., I1., II). They are apparently 
influenced in some degree by the direction in which the shell 
plates have been rolled ; but their true origin is not to be 
sought here, nor in any differences of material, but in the 
strains brought upon the stay-bolts in the manner described. 

The outcome of the above investigation is clearly this : that 
for locomotive boilers of ordinary construction it would be 
of the greatest advantage, if the present rigid stay-bolts could 
be replaced in the outer rows by some form capable of yield 
ing to these peculiar strains ; or else if this outer row could 
be dispensed with altogether. The latter of these methods 
would necessitate the use of large radii for the flanged angles, 
which with existing boilers is impossible. The former is 
attempted in a patented arrangement of the author’s, shown 
in Figs. 7 to 12. 

In Fig. 9 the stay-head—which is rounded at the bottom— 
has a cap cast round it, loose enough to admit air to the 
stay, but tight enough to prevent its turning round. A thread 
is cut on the neck of this cap, and it is then screwed into the 
shell-plate, forming a steam-tight joint. A hole is left at the 
top of the cap, partly to extract the sand after casting, partly 
to enable the stay-head to be examined at any time. It is 
tapped, and stopped with a screwed stud. An ordinary nut 
bears upon the fire-box plate, and a square is left on the inner 
end of the bolt, so that it can be held from within, if 
necessary, while tightening up. 

In Fig. 7 two cast iron sockets are screwed into the shell 

late and fire-box plate, opposite to each other ; the stay-bolt 
is slipped through the upper and screwed into the lower of 
these ; and it is then secured by a cap, which fits over the 
head of it, and screws on to the upper part of the socket. 
The bolt ends may of course be rivetted over inside, if that 
is preferred. 

In Fig. 8 the arrangement on the shell plate side is the 
same as in Fig. 7, but instead of the socket on the fire-box 
side, there is a cap cast round the stay-bolt head, as in Fig. 9, 
and then screwed into the plate. With this arrangement both 
ends of the stay bed upon curved surfaces, so that it can turn 
slightly in any direction, and no bending strain is possible. 

{ither copper, iron, or steel may be used for the bolts, and 
either cast or wrought iron for the caps. The latter, instead 
of being screwed into the plates, may be fastened to them by 
bolts or rivets, as in Figs. 10, 11. In Fig. 11 the hole in 
the shell plate is countersunk, and the shoulder on the stay 
head rests directly on the plate. In Fig. 12 the stay head is 
made with a thread, which screws into the inside of the cap. 
Lastly, in Fig 13, the stay head rests in a sunken cap entirely 
within the shell plate. The system is thus made applicable 
to locomotives with inside frames, or where the wheels come 
very close to the outside of the fire-box shell. 

All these arrangements embrace the essential point that 
the stay-bolts, whilst they retain all their power to keep the 
fire-box and fire-box shell from separating, allow the free 
expansion of the former, and transmit no injurious strains to 
the latter. They have the additional advantage that they are 
easy to examine, and in the rare event of a rupture can be 
replaced with the minimum of labour and expense. The only 
set-off to these advantages is the extra cost of the movable 
stay bolts, of which, as shown in Fig. 6 (L., II., III., IV.), 
from sixty to eighty will be required for the outside rows. In 
general the stays coloured black will be the only ones need- 
ing to be thus fitted ; but in an unfavourable case those 
marked with a dot in the centre of the head should also be 
made movable. The caps can in all cases be made steam- 
tight with great ease and certainty, as has been proved by 
several years’ experience with boilers thus fitted. It may be 
concluded, therefore, that the application of these movable 
stays will be beneficial in all cases where cracks near the 
corners of fire-boxes, or furrows of corrosion in fire-box shell 
plates, have been found to occur. 








JAMES R. NAPIER, F.R.S. 
WE announce with no small regret that Mr. J. R. Napier 
died at his residence in Glasgow on Saturday morning, in the 
59th year of his age. The eldest son of the late Mr. Robert 
Napier of Shandon, the famous shipbuilder, Mr. Napier was 
long associated with his father—first as an assistant and after- 
wards as a partner. Leaving the firm of Robert Napier and 
Son, he subsequently embarked in shipbuilding on his own 
account at Govan; and it was while thus engaged that, in 
order, if possible, to settle the continued disputes between 
employers and workmen, he gave practical shape to a 
scheme for personally interesting his employés in 
the business. Although this experiment was not crowned 
with success, it was not the fault of Mr. Napier, 
and the fact of his attempting it was but the outcome of that 
untiring thirst for improvement which gave motive and sha; 
to everything he undertook. Mr. Napier was a member of the 
Association of Shipbuilders, and was largely instrumental in 
promoting the union between that body and the local engineers’ 
p society, and his efforts led to the establishment of the Insti- 
tution of Engineers and Shipbuilders in Scotland, of which 
he occupied the office of president, and to whose trans- 
actions he was for long a prolific and valued contri- 
butor. He was also for many years associated with the 
late Professor Macquorn Rankine in the production of a 
variety of useful inventions in marine and general engineering. 
The Philosophical Society of Glasgow had no more active or 
useful member than James R. Napier, and he was recently 





the chief means of instituting a new department of that 
society known as the Physical Section. He was indeed, all 
along one of the leading spirits of the Philosophical Society, 
and a great and successful advocate of the division of that 
body into sections, as the best means of conducting its busi- 
ness. After he had been for some time in business as a ship- 
builder along with Mr. Thomas Hoey, Mr. Napier again 
became connected with the’firm of Robert Napier and Sons, 
and this connection brought him into contact with all that 
was best and most advanced in the arts of shipbuilding and 
marine engineering, of the practical as well as the scientific 
aspects of each of which he had the most accurate personal 
knowledge and experience. But Mr. Napier cared less 
than most men for the emoluments of his business ; his whole 
thought and the continual bent of his disposition was in the 
direction of invention and improvement, and he desired these 
for their own sakes much more than for that of any pecuniary 
advantage he might be likely to derive from them. 

We have already alluded to his connection with the Institu- 
tion of Engineers in Scotland, and it is but simple justice to 
say that that body was greatly indebted to him for the 
position it occupied and the advantages it was the means 
of conferring upon the Scotch engineers, situated as they 
were at so great a distance from the head-quarters of 
other and greater societies of a similar character. Mr. 
Napier was for many years a member of the I nstitution 
of Mechanical Engineers, and when that Institution 
visited Glasgow, not on the last occasion merely, but a good 
many years ago, it was mainly through his exertions that the 
meeting was made a success. He was president of the 
Scottish Institution of Engineers from 1863 to 1865, and it was 
while he occupied that post that in April, 1865, a union was 
consummated, in which he took a leading part, between the 
Engineers and the Scottish Shipbuilders’ Association, thus, as 
we have indicated, forming the Institution of Engineers and 
Shipbuilders in Scotland, which is now a very useful and 
flourishing society. Mr. Napier was also for long a member 
of the Institution of Naval Architects, having been placed 
on the Council of that society when it was_ insti- 
tuted in the year 1860. He worked most assiduously 
with Professor Rankine in the endeavour to develope motive 
power by means of heated air, and probably nothing he ever 
tried to accomplish was more thoroughly pursued than this 
object as long as it appeared to him that there might be the 
slightest chance of its attainment. He edited, along with 
Rankine, a large work on ‘Shipbuilding, Theoretical and 
Practical,” published by Mackenzie, of Glasgow and London, 
which contains an enormous mass of letterpress in every 
department of the subjects of shipbuilding and marine engi- 
neering, together with many illustrations, which were of 
great value when they first appeared, and must still be of 
interest to those concerned. 

But, apart from such works as these, undertaken when he 
was as yet a comparatively young man, Mr. Napier does not 
appear to have cast his researches in a permanent form. At 
many of the meetings he attended, and to the proceedings of 
which he made contributions, his papers and speeches were 
quite fragmentary. Valuable hints and much light many of 
them no doubt contained, but if they are ever to be of use to 
the student of the subjects with which they dealt, they will 
have to be excavated from the transactions of the different 
institutions. 

It will probably be acknowledged that Mr. Napier was a 
most useful member of the British Association. He was a 
regular attender of the association’s meetings, having missed 
only one or two of them we believe, for the last twenty 
years. In the public debates of the sections of the 
association, he gave place, as a rule, to gentlemen 
who were readier speakers, but he was a devoted com- 
mittee man. Indeed, from one or other of the committees 
of investigation of the British Association his name was 
seldom missed, and he took an extensive share of the practi- 
cal work which was necessary to furnish the materials 
for the reports of these committees. Now that the steel age 
has been fully entered upon, it may be of interest to record 
the fact that, as far back as 1867, Mr. Napier designed 
several steel vessels, stern- wheel steamers of a light 
build, for the Indian rivers, which were built, if we mistake 
not, by Messrs. John Elder and Co. A few years ago Mr. 
Napier invented the liquid pressure log for taking the 
speed of vessels, an instrument which is manifestly 
a great improvement upon the old log. Mr. Napier 
likewise devoted a large share of his attention to the 
heating and ventilating of buildings on scientific principles. 
In the autumn of 1876, when the British Association last 
visited Glasgow, Mr. Napier was entrusted with the organisa- 
tion of an exhibition of mechanical and other novelties 
in the Kelvingrove Museum, and his services in connection 
with this exhibition, which was highly successful, were 
warmly acknowledged at the time. Fully alive to the disad- 
vantages in which inventors are placed by the present patent 
laws, Mr. Napier worked hard during recent years, along 
with Sir William Thompson and others, to impress upon the 
Government the necessity of a reform in those laws. With 
this object they formed the Inventors’ Institute, a body which 
has repeatedly submitted to the Lord Chancellor and other 
members of the Government suggestions on patent law 
reform. Personally Mr. Napier was a man of plain and 
unpretending manners and kindly disposition, and was much 
admired by those with whom he came more immediately into 
contact, and who were thus in a position to appreciate the 
value of his genius. In recent years Mr. Napier was in the 
habit of paying a somewhat extended annual visit to the 
Mediterranean for the benefit of his health. He leaves a 
widow and several sons and daughters ; two of the former are 
connected with the firm of Messrs. Napier, Shanks, and Bell, 
shipbuilders, at Dalmuir. 








Tue Institution or Crvit Excryeers.—At the fourth meeting 
of thesession fifty-four candidates were balloted for and duly elected, 
viz., Messrs. A. P. de M. Barretto, P. M. Barnett, J. R. Bell, 
G. R. Clark, C. Fouracres, T. Hamilton, J. Hindle, H. W. 
Hudson, J. Kraft, H. C. Mais, R. Riddell, W. Scott, and W. H. 
Spalding, as Members ; Messrs. E. H. Allies, R. J. Brough, J. 8S. 
Brown, Stud. Inst. C.E., R. F. Bullen, G. Chamier, W. B. 
Dawson, M.A., Stud. Inst. C.E., J. Dickson, jun., Stud. Inst. 
C.E., B. Fitch, 8. 5. Grant, H. Hawes, H. KE. H. Hayes, B. D. 
Healey, G. F. H. Heenan, J. H. Home, J. C. Johnston, E. C. 
Jones, F, E. Linging, D. Macfarlane, Stud. Inst. C.E., T. May, 
R. L. Mestayer, W. H. Morrow, J. W. Parry, Stud. Inst. C.E., 
J. Paterson, J. Ponsford, J. Price, jun., Stud. Inst. C.E., A. C. 
C. Rogers., F. Simpson, Stud, Inst. C.E., J. G. Single, A. 
Singleton, T. Smith, A. Sullivan, Stud. Inst. C.E., F. H. Trevi- 
thick, C. Vincent, Stud. Inst. C.E., R. Walker, C. P. Whitcombe, 
and R. A. Wilkinson, as Associate Members ; and Capt. R. R, E. 
Brockman, R.E., Messrs. A. E. Guest, H. G. Kunhardt, Lieut. 
R.E., A. C, Lucas, and Lieut,-Col. Newmarch, R.E., as Associates. 
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*.* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification, 
The mistake has been made by looking at Tue ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months 

$354. Snips, &c , C. Tellier, Paris.—20th August, 1879. 

8698. Drivina, &c., Pires, G. R. Glover, Saint George’s-square, London. 
—A communication from J. Sechehaye, Paris, France—15th September, 
1 

8702. Brain Macnutnes, W. Ashton, Commercial-street, Knot Mill, Man- 
chester.—16th September, 1879. 

3817. Sream-norLens, J. H. Vicars, Hull.—23rd September, 1879. 

3960. Seatrine Cuatrs, &c., J. North, Leeds.—2nd October, 1879, 

3976. Trme-GLopes, B. Hunt, Serle-street, Lincoln’s-inn-ficlds, London,— 
A communication from J. Arkell, Canajsharie, New York, and 
L. P. Juvet, Glens Falls, New York, U.S.—3rd October, 1879. 

4298. TransMiTTiNG, &c., SIGNALS on Suips, F. R. Francis, Hatton-garden, 
London.—22nd October, 1879. 

4337. Enorves, C. W. King, St, Swithin's-lane, London, and A, Cliff, 
Chancery-lane, London.—24th October, 1879. 

4365. Burrons, &c , H. Simon, St. Peter's-square, Manchester.—A com- 
munication from Deutsche Werszing Maschinen Fabric, Chemnitz, 
Germany.—27th October, 1879. ’ 

4458. Propectine VenicLes by Manuva Power, W. J. Fraser, Adelaide- 
road, Havistock-hill, London.—lst November, 1879. 

4626. Currine, &c., Hepors, &., A. Ridgway, Market-place, Maccles- 
field.—13¢h November, 1879. 

4656. Umprecia Fvantirore, F. A, Ellis, Birmingham. 

4658. Rorary Stipe Vatves, J. Imray, Southampton-buildings, London. 
—A communication from W. Siller, Berlin. 

4660. Bicycies, &c.. N. K. Husberg, Stockholm, Sweden. 

4662. Currine, &c., TurNips, &c., J. E. Phillips, Derby. 

4664. PoLtisuinc Nerepues, V. Milwari, Redditch, 

4668. TREATING SULPHO-ANTIMONIOUS, &c., Ones, W. A. Barlow, St. Paul's- 
churchyard, London.—A communication from C. de Vauréal, Paris, 
France.—1lith November, 1879. 

4670. Sreamsuies, &c., T. McCarter, Ship Quay-street, Londonderry, and 
T. Cooper, Alma-place, Londonderry. 

4672. Spinsine and Dovusiine Fisres, G. Garside, Lane-end Mill, Melt- 
ham, near Huddersfield. 

4676. ApeLy1ne Taps to Cottars, &c., C. Reuter, King-square, Goswell- 
road, London. 

4678. Pice Fasrics, J. Worrall, Manchester.—17th November, 1879. 

4680. OrentnG Borrties, T. C. Wilkinson, Ashford. 

4682. Brace vets, &c., J. Payne, Birmingham. 

4684. TextiLe Fasrics, T. G. Bottrill, Skelmanthorpe, near Hudders- 
field. 

4688. Fett and other Harts, J. 
Dukinfield. 

4690. Lastixe Boots, &c., A. Balme, Leeds. 

4692. Lamps, A. Browne, Southampton-buildings, London.—A communi- 
cation from J. Gallinger, New York, U.S. 

4694. Comprno Woot, &c., T. Longfield, J. Simms, T. Simms, and W. H. 
Sladdin, Brighouse. 

4696. ELecTRO-MAGNeETIC Enornes, A. M. Clark, Chancery-lane, London.— 
A communication from J. 8. Lamar, Augusta, Richmond.—18th Novem- 
ber, 1879. 

4698. WorkrinG Castino Ports, J. Cowley, Birmingham. 

4700. Seraratine Tin, &c., W. F. Reid, Crawshay-road, Brixton 

4702. Automatic Gas Buryers, F. Wirth, Frankfort-on-the-Maince, 
Germany.—A communication from L. Horst, Linz-on-the-Rhine, and 
G. Dahm, Cologne-on-the-Rhine, Germany. 

4704. Gas, G. T. Livesay, Old Kent-road, Surrey. 

4706. ScrewiNne Stocks, 8. Buckley, Guide Bridge, Lancaster. 

4708. Evecrric Bes, J. White, Glasgow. 

4710. Srartine, &c., TorPeDO and other Boats, W. Sayer, Derby. 

4712. Rertecrors, M. Franks, Blenavon, South Wales.—19th November, 
1879. 

4714. PLantrne Porators, &., H. Simon, St. Peter's-square, Manchester. 
—A communication from W. Unterilp, Dusseldorf, Germany. 

4716. Lamps, R. Lanham, Fleet-street, London. 

4718. Ececrric Licutise, W. B. Godfrey, Moorgate-streect, London. 

4720. Gas Recutators, T. Thorp, Whitefield, and R. Tasker, Prestwich. 

4721. Weicutnc Apparatus or Macuinery, J. Parnall, Narrow Wine- 
street, Bristol. 

4722. Macuine Gunz, &c. T. Robottom, Nuneaton. 

TreaTixc Caixa, &c., W. Langwell, Attercliffe, Sheffield. 

Merattic Packiye for Pistons, H. C. Lébnitz, Renfrew. 

25. PReventinec OVER-WINDING in Mines, &c., I. Booth, Alderley Edge, 

and T. Sugden, Oldham. 

4726. Lerrer-Fites, H. J. Haddan, Strand, Westminster.—A communica- 

ion from J. Seidel, Leipzig, Germany. 

. Preparine Pup, H. J. Haddan, Strand, Westminster.—A communi- 

cation from Reinicke and Jasper, Céthen, Germany. 

28. Treatinc Waste or Reruse Fisn, L. Mcintyre, Glasgow. 

30. Forminc Butron-noLes, &c., G. Browning, Glasgow. 

. Measvrine, &c., CLorn, J. McClure, Belfast. 

. Rors, &c., G. F. James, Salford. 

. Wasnineo Bott.es, &c., W. Laing, Monkwearmouth. 

4735. Cueckine Tickets, &c., J. 8. Comrie, St. Vincent-strect, Glasgow.— 

—-20th November, 1879. 

4736. Close or Oren Fasrics, W. Campion, sen., Nottingham. 

738. Puoro-ryrocrarny, C. G. Petit, Paris 

4739. Recorpine, &c., Lever for Maxine Secrions for Ramway and 
other Surveys, A. M. Rymer-Jones, Cornwall-road, Westbourne Park, 
London. 

4740. Soap, W. Jeyes, Catherine-strect, Aston-cross, Birmingham. 

4741. Hurpies, &c., J. McEwen, Dudley, and 8. Thompson, Dudley. 

4742. GLove Fasteners, J. Appleby, jun., Handsworth. 

4744. Covertne the Servaces of Finisuep, &c., Fasrics, J. Worrall, 
Manchester. 

4745. Bratps, F. E. A. Biische, Schwelm, Westphalia, Germany. 

4746. Tea-cappies, &c., P. A. Thomas, Cornwall-gardens, Kensington, 
London. 

4747. Drvineo, &., Ones, &c., J. Imray, Southampton-buildings, London. 
—A communication from J. Thelen, Aix-la-Chapelle, Germany. 

4748, Sarety Vatves, J. G. Wilson, Market-street, Manchester.—A com- 
munication from F. B. Scovell, Waterford. 

4749. Fotpine Cuairs, W. Cutler, Birmingham. 

4750. Pans for Concentratine Caustic ALKALIes, J. Mactear, Glasgow. 

4751. Wiypinc Tureap, 8. Bash, Manchester, and H. Levy, Poultry, 
London. 

4754. Sarety Lamps, &c., J. D. Brunton, Leighton-crescent, London.—A 
communication from L. Gossiaux, France. 

4755. Gas-enoines, W. Foulis, Glasgow. 

4756. Warmine Rartway Carriages, &c., D. M. Yeomans, Queen Victoria- 
street, London.—2lst November, 1879. 

4757. Warp Fapnrics, T. Coltman, Leicester, and J, A. Frerichs, Brad- 
ford, York. 

4758. Evatnes, &c., J. H. Stott, Rochdale, and C, Thorpe, Manchester. 

4759. Aquatic Toys, A. C. Henderson, Southampton-buildings, London. 
—A communication from G. Donnezan and A, Fouquart, Paris. 

4760. Tittinc Casks and Barrets, T. Forster, Reclestown, Newton-le- 
Willows. 

4762, CoLouRING Matters, J. A. Dixon, West George-strect, Glasgow.—A 
communication from W. Meister, E. Lucius, and A. Britning, Hoechst- 
am-Main, Germany. 

4763. MouLpinG Gass Artic.es, C. W. Siemens, Queen Anne’s-gate, West- 
minster.—A communication from F. Siemens, Dresden. 

4764. Emposstne, &c., Roiis, W. C. Loe, Lyndhurst-road, Peckham, 
Surrey. 

4765. TreaTinc Woven Faprics, D. 8. Bles, Manchester.—A communica- 
tion from A. J. Polak, Rotterdam, Holland. 

4766. Cnineemne, W. A. Barlow, St. Paul's-churchyard, London.—A com- 
munication from L. Bentayoux, Paris, France. 

4767. Sewino Macuines, G. Benson, Belfast. 

4768. Burntno Rerose, R. Pease and T. Lupton, Bradford. 

4769. Kxirtixnc Fassics, J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from L. A. Hubert, Paris, France. 

4770. Wasuine, &c,,Gas, W. Easton, Alexandra Foundry, Kirkstall-road, 
Leeds, and H. Woodall, Leeds. 

4772. Breecu-Loapine Guns, W. A. F. Blakeney, Bury-street, London. 

73. Honrse-sHor Natxs, H. P. Fenby, Leeds.—22nd November, 1879. 

. Axves, H. Shiels, Balfour-street, Leith. 

4775. Fivrertne, J. F. Crease, Wade-court, Havant, Hampshire. 

4776. Exrractina VeceTaBLe Os, &c., A. Sauvée, Parliament-street, 
Westminster. 

4777. Sewine-macuines, M, Hopkins, Walworth, Surrey, and J. Hopkins, 
Camberwell, Surrey. 

4778. Sprinos, T, N. Crook and W. F, Rogers, Wolverhampton. 
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Kets, G. W. von Nawrocki, Leipziger-strasse, Berlin, Germany. 

7 munication from J. dakrsowski, Ere feld, Germany. 

4780. Houpine and InLomrnatine Ice Gass, &., "M. OC. Bannister, Port- 
slade, Sussex. 

4781. ARTIFICIAL MANURES, &e. * F. J. Bolton, Grosvenor-gardens, Lon- 
don, and J, A. Wanklyn, W 

4782. Looms, A. R, Austin, ‘Dewsbury. 

4783. Currine, &c., Woop, C. H. Pickles, 8. Smithson, and T. Pickles, 
Ravensthorpe, near Dewsbury. 

4784. Puoroararnic Apparatus, J. H. Blamires, Huddersfield, 

4185. Evecrric Motor, T. J. Smith, Fleet-street, London. —A communi- 
cation from H, Chameroy, Paris, France. 

4787. Sprapes, &c., W. A. F. iiakceney, Bury-strect, London, and 
H. Greene, Gracechurch-street, London. 

“- TRANSFER Panrina, J. _ Imray, § th ton-buildi London. — 

ication from hmitt, Prague, Bohemia, Austria. 

4790. CuTTING the THREADS of SuPERFLUOUS THREADS of Lacz, &e., J. 
Imray, Southampton-buildings, rng oe nA communication from 
Pp. A. F. Annebic, St. Piavre-les- 

4791, Treatinc Woou Fisres, W. A. * Batlow, St. Paul’s-churchyard, 
London.—A communication from P. Paulin, Chaulnes. 

4792. Curtain Routers, E. G. Brewer, Chancer -lane, London. —A com- 
munication from H. L. Judd, Brooklyn, New York, U.S. 

4793. Buttons, &c., H. EB. Newton, Chancery-lane, London.—A communi- 
cation from J. F. ” Bapte rosses, Paris, France, 

4794. PRreventine Fravp, W. R, Lake, 8 ton-buildi London. 
—A communication from G. Beadle, Syracuse, New York, U.S. 

4795. SuaaR, J. H. Johnson, Lincoln’s-inn-fields, London. act { i 

















4896, CuLoripe of Lime, F. Wirth, Frankfort-on-the-Maine, Germany.— 
A communication from KF. Kopfer, Mannheim, German 

4898. Correr Ro.vers for Paivrina Purposes, P. Jensen, Chancery-lane 
London.—A communication from G. Hoper, Iserlohn, Germany. 

4900. Learner, F. Wirth, Frankfort-on-the-Maine, Germany.—A commu- 
nication from F, Knapp, Brunswick, Germany. 

4902. BREECH-LOADING Firge-arms, L. Gye, St. James’-street, London 

4904. Bricks, G. E, Dering, Lockleys, near, Welwyn, Herts. —29th 
November, 1879. 

4908, FLUshine CLoset Pans, &2., F. Wirth, Frankfort-on-the-Maine, 
} eee A communication from F. Fried, Frankfort-on-the- Maine, 

erman 


8406, Stream Pumps, J. W. Wilson, asens ae August, 1879. 

3418. Roaps, &., C. W. Bradshaw, Birmingha’ 

8422. Wacons, &c., T. Monk. Liverpool. — —25th August, 1879. 

3451. Spinnine Woot, &c., W. R. Lake, 8 , London. 
—A communication from J. Abbott. — 27th August, 1879. 

852 po Governors, A. Rigg, Fenchurch-street, London.— 3rd September, 


3557. Winpow-sasi Fastenines, W. Gibson, Aston, hear Birmingham. 
3559. CLEANING, &c., MetaL Tubes, W. R. Lake, 
London.—A communication from W, C. Allison.—4th September, 1879. 
— ee &c., Water, A. A. Rickaby, Sunderland.— 5th Septem- 
2 











y- 

4910. Treatment of Beer, F, H. F. Engel, Hamburg.—A icati 
from C. Ross, Klein-Flottbeck, Prussia 

4912, PorTaBLE Steam Cranes, G. Russell, Motherwell, N.B. 

4914. Umprecias and PARAsoLs, Ww. L. Wise, Whitehall-place, London.— 
A communication from M. Blahat, Paris. 

4916. LysuLaTING TeLecrarn Wires, &e., J. C. me ed Fleet-strect, 

ndon.—A communication from « J. Heins, | Philadel 

4918. Wuite Leap, W. R. Lake, ild London.—A 
communication from G,. T. Lewis, Philadelphia, and E. O, Bartlett, 
Pemberton, New Jersey, U.8S.—lst "December, 1879. 


Inventions Protected for Six Meow | on the Deposit of 
Complete fy eng tee 

4945. Srircuine Burron-nHo.es, W. R. Lal th buildings, Lon- 

don. —A communication from T. 8. i gh: U. 7 of America,—3rd 


n, 











cation from A. Fesea, Berlin, Germany.—24th November, 1879. 

4796, Evecrric Licutrno, T. E, Gatehouse, Camberwell, Surrey. 

4797. Permanent Way, J. Livesey and A. J. D. Cameron, Victoria- 
chambers, Westminster. 

4798. Gas, T. N. Kirkham and T. Hersey, Abingdon-street, West- 

inster. 

4799. Boots and Suoes, T. Thompson, A. hen i and J. Wright, Leeds. 

4800. Bakers’ Ovens, J. Rummery, Appledor 

4801. Rees, P. M. Justice, Southampton- ‘buildings, London.—A com- 
munication from C. H. Morgan, Worcester. 

4802. thanton: bil &c., Soues of Boots and Suors, W. Morgan-Brown, 
South , London.—A communication from M. A. C. 
Holmes, Newpo 

4803. Se, A. R. Hildebrandt, Market-street, Manchester.—A 
communication 43. F. Schaefer, Elberfeld, Germany. 

4804. Rock, &c., Crusners, J. T. King, Liverpool. -~A communication 
from C. Foster, Edinburgh. 

4805. SuprorTiInG Potrery-ware in Kixns, &c., E. Leak, Longton, and 
J. Edwards, Fenton. 

4806. Prerarinc Frire-proor Marertat for Converters, &., F. 
Glasser, Linden-strasse, Berlin.—A communication from Vereinigte 
Koenigs and Laurahuetto, Koenigshuetts, Prussia. 

4807. PRerpaRtno Fige-rproor Materia for Converters and Furnace- 
tininas, F, ©. Glaser, Linden-strasse, Berlin. — A communication 
from V. Koeings and I h huette, Prussia. 

4808. Rotiine MILxs, F. C. Glasser, ‘een strasse, Berlin.—A communi- 
cation from C, Erdmann, Duisburg-on-the-Rhine, Pruss 

4809, Consrructinc Breecu-Loapine Snap Guns, H. F, Phillips, Rother- 
hithe, Surrey. 

4810, Parquver Fioorinc, G. Howard, Berner’s-street, Oxford-street, 
London. 

4812. Se0cRrNo, &c., Frames and other Woop Work, B. Ramsden, 
Leeds. 











© 

4813, Ornaments for Gitt Frames, P. Jensen, Chancery-lane, London.— 
A communication from E. Hieronimus, Cologne-on-the-Rhine, Ger- 
man 

4815. ‘ASHING, &c., Yarns and Woven Fanaics, A. W. Kirk, Halifax, and 
J. Leeming, Bradford. 

4816, ExcLupixe are and Rats from Doors, &c., H. J. Fieldus, 
Queen’s-road, Brightot 

4818. Dyerne Coron, a H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from W. G. H. Peltzer, Rhe — Rhenish Prussia, Ger- 
many, and G. Fagenburg, Rydboholm, Sw 

4819. Wasuinc Macuines, J. Paterson, Edinburgh, N.B. 

4820. Gas Moror or Enoine, E. Edmonds, Fleet-street, London.—A com- 
munication from 8. Fran¢ois, Boulevard St. Martin, Paris. 

4821. Propuctne ALLoys of Nicket and Sree., &c., W. Elmore, Black- 
friar's-road, London. 

4822. PoLtey or Drums, T. James and J. Jackson, Reading. 

4823. Exrenpino-Tasces, A. M. Clark, Chancery- “lane, 1 Teeeen. —A com- 
munication from J. D. Brassington, New York, U.S.—25th November, 
1879. 

4824. Preventinc Winp PassixG Unper Doors, W. N. Worssam, Barret’s- 
grove, Stoke Newington, Lendon. 

4826, ORNAMENTING the Epoes of Books, H. J. Haddan, Strand, London. 
—A communication from Stéffler and Backi Lome t 

4827. CLora or Coverep Buttons, G. W. von Nawrocki Leipziger-strasse, 
Rerlin.—A communication from P, Bredt, Barmen. 

4828. Propucino CoLourine Matrers, J. A. Dixon, West George-strect, 
Glasgow.—A communication from W. Meister, E. Lucius, and A 
Briining, Hoechst-am-Main, Germany. 

4829. Pistons and Pump Buckets, A. Oldham, Dukinfield, 

4830, Turninc Over Leaves of Music, T. Wolstenholme, Bury. 

4831. TREATING SACCHARINE SuBSTANC: BS, &c., J. H. Johnson, Lincoln’s- 
inn-fields, Londen.— A communication from M. Weinrich, Vienna. 

4832. Propuctne Capsuces for Borties, &c.,C. Cheswright, Parkhurst- 
toad, London. 

4833. Emery Wares, w. R. Lake, Renta ton-buildings, London.—A 

om from F, © mn, U.S. 

4834. SUBMARINE Excav ATING, R. Stone, ace Yok, U.S. 

4835. Provision Boxes, F. 8. Colas, Boulevard St. Denis, Paris. 

4836. Wuere. Geartna, J. C. Garrood, Fakenham. 

4837. Bats and Rackets, &c., H. Richardson, Live 1. 

4838. Securinc WHeets to Axes, J. Willis, Sheffield. 

4839. Sneet-MetTaL Exnows, J. G. Wilson, M: arket-street, Manchester.—A 
communication from W. Moritz and W. Sch , Gorlitz, Germany. 

4840. Sprper or Puantom Wuee cs, H. J. Broo es, Smethwick, Stafford- 





shire, 
-—. Kixns for Buryino Bricks, &c., W. Chippindale, Harrogate, York- 
re. 


4842. Lie Sheen and Bicycues, T, Bayliss, J. Thomas, and J. Slaughter, 
arwic’ 

4843. Tramways, J. 8. Gabriel, Grellicr’s and Canterbury Wharves, 
Belvedere-road, London,—26th November, 1879 

4844. Lamps and "LANTERNS, W. Harvie, Glasgow. 

4845. Factirratine the Discuarce of Grain from Suirs, G. F. Lyster, 

Liverpool. 
4847. Heatino, &c., the Arr of Rooms, &c., T. D. Clare, Birmingham. 
4849. Stencu Traps for Sink, &c., Basins, G. Claughton, Rodley, near 


4850. Toots for Fitina, J. Kirkwood, Leith. 

4852. Dressine Fiovur, T. F. Hind and R, Lund, Preston. 

4853. VALANCE SUSPENDERS, C. 8. P. Wood, Birming’ ham. 

4854. MANUFACTURING COFFEE Pots, &e., M8 Caddicle, Birmingham. 

4855. Reapinc Macaryes, T. Culpin, Worshi -street, London. 

4857. Gas- “BURNERS, J. F. Ge t and G. E. Wright, Birmingham. 

4858. Curtinc Buttons, J. G. Wilson, Market-street, Manchester.—A com- 
munication from F. é. Keller, Krippen, German 

4860. Stoprerinc Borr.es, J. F. Hoyne, woe, Queen Victoria- 
street, London. 

4861. Finuine Matou- -noxes, &c., W P. Thompson, High Holborn, London. 
—A communication from O. Walch, Paris. 

4862. PreseRvInG or &c., 8. Pitt, ‘Sutton, Surrey.—A communication 
from H. L. McAvoy, M 

4863. Mues for ereen Lowe, Oldham. 

4864. Reoisrerinc the Number of Persons Enrertna and Lravinc 
awe, &c., H. J. Fieldus, Queen's-road, Brighton.—27th November, 


4866, AnmouR-PLATES, J. W. Spencer, Newburn. 

4867. Coatinc, &c., for Coverina Fasrics, W. P, Thompson, High 
Holborn, London.—A communication from M. Honerat, Nice, France. 

4868. BuRNiING MAGNESIAN or other Limestone, &c., F. C. Glaser, Linden- 
ao Berlin.—A communication from V. Koenigs and Laurahuette, 

rlin, 

4869. Cnorrine and Mincinc Mxat, &c., W. E. E, Gedge, Wellington-street, 

mesg London.—A communication from J. Fleury, Tinchebray (Orne), 
ice, 

4870, Furnaces, J. Mactear, Glasgow. 

4871. Wure.s for RarLway CARRIAGES, T. E. Rigby, Manchester.—A com- 
munication from J. Rigby, Montreal. 

4872. Tram Carriaces for Mruus, &c., 8. Allmark and J. Hayes, Oldham, 
and J. Allmark, Middleton. 

4874, PAPER-FEEDING Device for Printing Presses, C. Ellery, Albany, 
New York, U.S. 

4878. Torrepo Boats, W. R. Lake, Southampton-buildi 
communication from J. L. La: "Paris, 

4880. Sreamina, &c., Bricks, wv Kirby, Leeds. 

4882. Hanoine Lirts or Hoists, M, Kennedy, Ulverston. 

4884. Heatine Buriprinas, F. Whitehead an G.¢ 
umberland, 

4886. Storrers for Borries, H, Cochrane, Dublin. 

4888, —o E. T. Darke, Brecknock-crescent, Camden-road, Lon- 





gs, London.—A 





, Blyth, North- 





4963. ANNEALING Ovens, W. Willmsmann, Hagen, Germany.—4th Decem- 


y ae 

4976. Evrectinc Tetepuonic Communication, J. Imray, Southampton- 
buildings, London.—A communication from R. G. Brown and J. F. 
Bailey, New York, U.S. 5th December, 1879. 

4995. Fitrerinc Apparatus, J. Kroog, Halle-on-the-Saale, Prussia,—5th 
December, 1879. 

5004. TeLeruones, J. Imray, Southampton-buildings, London.—A com- 
munication from J. F. Bailey, New ork, U. 8.- 6th December, 1879, 

5009. Friction TeLepuones, J. Imra wing London. 
son communication from J. F. Bailey, New York, U.S.—6th” December, 
879. 








Patents on which the oump Duty of £50 has been Paid. 


879. 
3622 H W. R. Lake, South tna Joath dt 
munication from W. Roberts. —9th September, 1879. 
as Hoisttxe Apparatos, T. Archer, jun., Gateshead.—22nd September, 





, London.—A com- 


3826. Courtine for Gas, &c., a W. T. Sugg, Vincent-street, West- 
minster.—23rd September, 187 

3389. ComBING Fiprous ~ na A. M. Clark, Chancery-lane, London. 
iby igen nay from Bourcart, Sons, and. Company.—27th Septem- 

4061. Waren Gavoes, T. Hughes, Ingrave-street, Battersea.—8th October, 


eg Agee &c., Heaxps, 8. Cook, sen., and 8. Cook, jun., Bury, Lanca- 


4243. Rartway CarriaGe Doors, &c., W. Bevitt, Romford. 

4245. UMBRELLAS, &c., J. Emden, Hamburg. 

“ae Cuerse, A. P. van de Water, Haarlem, Holland.—20th 

ti 

4269, MANUFACTURE of Paper, W. A. Somerville and W. Malcolm, Kevock 
Mill, Lasswade, Midlothian, N.B. 

4273. SecuRING Borer, &e, Tones, W. Tully, Kennington Park, London. 
—2lst October, 1879. 

4374. CLEANING Bottoms of Sutps, .. Pitt, Sutton.—A communication 
from H. M. Jepsen.—27th October, 1879. 

4424. Horsesnors, W. E. Gedge, Wellington-street, Strand, am —A 
communication from Messrs. Dewey and Co.—30th Detaber,¥ 

4552. Wasuinc Woot and other Fipres, H. Bradford.—Sth 
November, 1879. 

4604. Boors and SHors, H. Ward, Derby.—12th Noveimber, 1879. 

4636. Lamps, D. M. Yeomans, Queen Victoria-street, London.—A com- 
munication from C. Bricogne. 

airs SEwine MACHINES, H. A. Dufrené, South-street, Finsbury, London. 





4810. Braces, J. H. Brierley, Aldermanbury, London.—13th Deceml 
1876 


4827. i E. T. Bousfield, Britannia Works, Bedford.—13th 
December, 1876. 

4846. Layinc Our Enve vores, &c., A. C. ind and R. Groundwater, 
Union Works, Aberdeen.—1l4th December, 1876 

4862. Lock Tor for Rovixa Fry ERs, T. K. ‘Hattersley, Leeds.— 15th 
December, 1876. 

4874. Looms for Weaviye, W. Smalley, Preston.—}th December, 1876. 

4931. Looms, M. Tomkinson and W. Adam, Kidderminster. —2Zlst Decem- 
ber, 1876, 

201. GLazep Structures, W. E. Rendle, Westminster-chambers, London. 
—lith January, 1877. 

4382. Hoprer nat, W. Simons and A. Brown, Renfrew, N.B.—11th 
November, 1876. 

4782. PRepaRinc ANIMAL Su BSTANCES, W. W. Auld, Sutton-place, Edin- 
burgh.—11th December, 1876. 

4801. PARALLEL Vices, R. Renton, Yorkshire Steel File and Anvil Works, 
Sheffield.—12th December, 1876. 

4784, Stream Pumps, J. Cameron, Oldfield-road Ironworks, Salford.—11th 

ember, 1876. 
4795. Covers for Boxes, &c., W. L. Hubbell, New York, U.8S.—11th Decem- 
1876. 


4807. Uriuisinc Hear for Licntinc, &c., C. Ritchie, Brixton.—13¢h 
December, 1876. 
4835. Combine Cotton, &c., E, J. J. Leceur, Manchester.—14th D b 


tion from J. R. V. de Castro.—14th November, 1879. 

100 Workine of Bicycies, &c., N. K. Husberg, Stockholm.—l5th 
Noveinber, 1379. 

4677. LuaGaGE LaBets, C. Keith, Inverness, N.B.—17th November, 1879. 

4718. Ho.pine Evecrropes for Evectric Licutina, W. B. Godfrey, Moor- 
gate-street, London. 

4725. Deracuine or Sarety Apraratus, I. Booth, Alderley Edge, and T. 
Sugden, Oldham.—20th November, 1879. 

4745. Brains, F. E. A. Biische, Schwelm, Germany. 

4747. Crusuixa, &e., SUBSTANCES, J. Imray, South ton-buildi 
London.— A communication from J. Thelen.—2ist November, 1879. 

4757. Warp Fasrics, T. Coltman, Leicester, and J. A. Frerichs, Brad- 





‘ord, 

4763. Movtpine Gass Articies, C. W. Siemens, Queer Anne’s-gate, 
Westminster.—A communication from F, Siemens. 

4765. Treatinc Woven Fasnrics, D. 8. Bles, } h —A com ica- 
tion from A. J. Polak. 

4767. Sewrnc Macutnes, G. Benson, Belfast.—22nd November, 1879. 

4781. ARTIFICIAL . MANURES, F. J. Bolton, 1 mre ora, an6 J. A. 
Wanklyn, W Lon 

4787. Spapes, &c., W. A. F. Blakeney, gs and H. Greene, 
Gracechurch-street, London. 

4792. CURTAIN ROLLERS, E. G. Brewer, Chancery-lane, London.—A com- 
munication from H. L. Judd. 

4794. _PREVENTING Fraup by Tramway Conpuctors, W. R. Lake,-South- 











1876. 

4857. Cuctivatine, &c., [mpLemENTs, S. E. Woods and A. H. Whewell, 
Leeds.—15th December, 1876. 

5006. Direct-actine Steam Pumps, J. H. Heck, Perry’s-close, London, — 
27th December, 1876. 

418, Repucine the Fricrion of Vessets when TRAVELLING on the WATER, 
J. I. Thornycroft, Church Wharf, Chiswick, Middlesex.—3lst January, 
1877. 

4804. CuTtina or Mincino Meat, &c., G. Kent, High Holborn, London.— 
12th December, 1876. 

4836. Eoo Borters, J. A. de Macedo, Leeds.—14th December, 1876. 

= Martvers’ Compasses, W. Thompson, Glasgow College, Glasgow.— 

18th December, 1876. 
4916. ty for Brow1ne, &c., W. H. Dugard, Birmingham.—20th Decem- 


ber, 1876. 
4949, eating: &c., Coat, &c., 8. Marsh, Nottingham.—22nd December, 
1876, 


4061. Dryinc Manures, &c., J. F. Hoyne, Kingstown, Dublin.—22nd 
December, 1876. 

381. Drvina Grain, &c., A. M. Clark, Chancery-lane, London.—29th 
January, 1877 

4841. WorKING Rattway Stonaxs, F. Cheeswright, Brixton.—14th Decem- 
ber, 1876. 


Notices of Intention to Proceed with Patents. 
2971. Sprinc Beps, E. T. Hughes, Chancery-lane, London.—A communi- 
cation from W. I. Fielding. —22nd July, 1879. 
8159. Steam Gavuoes, J. R. Arnoldi, Ottawa. 
ba Feepine, &c., CanDING Enoines, W. R. Lake, Southampton-build- 
gs, London. —A communication from J. Abhott.—6th August, 1879. 
sire Wtanazne Bankers’ Cueques, H. E. N. Mason and J. Price, Bir- 
m. —7th August, 1879. 
3184. caievien. &c., Lanp, 8. Corbett, Wellington.—8th August, 1879. 
3205. Propetiina V EHICLES, w. Brierley, Halifax.—A communication 
from H. Eichler and J. 8. Seiler. 
—. Ronee 1c BepsTeaps, &c., - 7 Lewis, Birmingham.—9th August, 


1 

$212. Spinnin, &c., Frsres, W. Sutcliffe and J. Greenwood, Halifax. 

$216. WasHING Fabrics, E. Kempe, 

3219. Fine-Licuters, W. James, City- -road, London. 

3221. SPINNING TEXTILE MATERIALS, W. R. Lake, Southampton-buildings, 
London.—A communication from ©. W eber. 
$222. Unitinc Drivine Bets, &c., W. R. Lake, South ton-buildi 
London.—A —— from P. J. Flanagan. —llth August, 1879. 

$232. Kitns, &c., W. edge, Wellington-street, London.—A communi- 
cation from P. Marlo. 

$234. Leap Picment, H. J. Haddan, Strand, Westminster.—A communi- 
cation from A. F, du Faur, 

$236. Paintina, &c., Epivices, W. Colding, Canonbury, London. 

8239. LNDICATING the REV OLUTIONS of DrivineSuarts, &c., G. F. Redfern, 
South-street, Finsbury, London.—A communication from H. Lamotte. 

$241. Iron, W. R. Lake, Southampt , London.—A communi- 
cation from 8. Stein. 

$246. Fitters, B. Harlow, eceens. 

$248. SprnninG Frames, G. t, Saltaire, near Bradford. 

$252. Curttne Stone, W. L. Wise, Whitehall-place, Westminster.—A com- 
munication from A. Auguste. 

$253. Type-wriTInG Macuines, L. A. Groth, Bective-road, Putney, Surrey. 
—A communication from L. 8. Crandall.—12th August, 1879. 

8256. Reapino, &c., Macnines, J. P. Lawrence, Worship-street, London. 
—A communication from W. R. Butler. 

3258, — pots, &c., A. R. Burman, Leasowe Castle Hotel, Sea- 
com 

3259. Time InpicaTors, M. T. Neale, Essex-street, Strand, London. 

8261. IpcaTiNG Fire-paMp in Mines, G. Forbes, Glasgow. 

8268. Looms, H max, Darwen. 

3269. Spikes, &c., W. Bradloy and G. 8. Watson, Sheffield. 

$270. SPINNING Fires, J. Walsh, Blackburn, and J. Farran, Darwen. 

8271. MELTING and Castine GLASS, &c., H. Simon, St. Peter’s-square, 
M ication from G. Leuffgen. —I8th August, 1879. 

$277. SPINNING C Cotton, &c., G. Knowles, jun., Bolto: 

$282. Fricrion Brakes, C. “Pairholme, Urpcocharch-strest, London.—A 
communication from W. 

$289. WaTER-CLOsETs, E, nee Old Kent-road, Surrey, and B. Jones, 
Fenchurch-street, London.—l4th August, 1879. 

8292. Motor ENGINES, J. McCall, Houndsditch, London, and T. Hughes, 
Ingrave-street, Battersea, Surrey. 

$204. Borr.es, N. J. Butler and R. C. Price, Dublin. 

8296. Drivina Locomotive Enornes, 8. Geoghegan, St. James-street, 
Dublin, Ireland. 

8297. BREECH-LOADING Frire-aRMs, G, Gibbs and T. Pitt, Bristol. 

8300. Woven Fasrics, D. Scott, York-street, Manchester, and J. Edelston, 
Preston.—1lith August, 1879. 

3306. Maxine ie Printed Sueets of Parer into PHampa.ets, &c., 
W. Conquest, Tudor-street, London.—A communication from R. M. 
Hoe and 8. D. Tucker. 

3308. Va.ves, G. Bamford, Bradwell. 

3309. CoveRING eee itor LERS, a. F. Dawson and J. Smith, Bradford. 

8314. Boots, &c., W. R. ndon. —A com- 
munication from G. W. “Copeland and W. 8. Eaton.—l6th August, 1879. 

8320. Steam STEERING GEAR, A Liverpool.—18th August, 1879. 

3351. basse By D. Campbell, Wolverha non. 19th oe 1879. 

8354. Snips, &., C. Ti , Paris. — ans 1879, 

3383. Raitway, &., SLEEPER and tay » ’Blaydon-on- 
22nd August, t, 1879. 




















, London.—A communication trom G. Beadle. —24th 
November, 1879 


= feecime i ‘Licntina Apparatus, T. E. Gatehouse, Camberwell, 

mdon. 

4800. Bakers’ Ovens, J, Rummery, Appledore. 

4805. Lege es POTTERY-WARE in a E. Leak, Longston, and J. 

, Fenton. —25th November, 1 

4826. "eeeaiaiaeenee Ences of Books, H. ‘s Haddan, Strand, London.—A 
communication from Stéffier and Backi. 

4832. Capsus.es for Borties, C. Ches ht, Parkhurst-road, London. 

4837. Bats for Rackets, &c., H. Richardson, Liverpool.—26th November, 


1879. 
4871. hie T. E. Rigby, Manchester.—A communication from J. 
Rig 


ry. 

4888. Inpicators, E. T. Darke, Brecknock-crescent, Camden-road, Lon- 
don.—28th November, 1879. 

4904. Bricks, G. E. Dering, Lockleys, Welwyn, Herts.—29th November, 
1879. 


4945. ‘SrrrcHINe Bourtron-no.tes, W. R. Lake, Southampton-buildings, 
London.—A communication from T, 8. L. Howard.—3rd December, 
1879. 

4963. ANNEALING OVENS, W. Wilmsmann, Hagen.—4th December, 1879. 

4976. Errecrinc TeLErHonic CommunicaTion, J. Imray, Southampton- 
buildings, London.—A communication from R. G. Brown and J. F. 


ey. 
4995. Fitrerinc Apparatus, J. Kroog, Halle-on-the-Saale, Prussia.—5th 
v, . 
5004. TrLEPHONEs, J. Imray, Southampton-buildings, London.—A com- 
munication from J. F. Bailey. 
5009. Friction TELEPHONES, J. Imray, Southampton-buildings, London. 
—A communication from J. F. Bailey.—6th December, 1879. 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





184'7. TrRaNsMITTING MESSAGES AND PRINTED MarttER, &c., BY ELECTRICAL 
CaBLEs, 7. A. Dillon.—Dated 4th April, 1879. 6d. 

This consists in a method and apparatus whereby the a of 
fac simile copies of m , &e., can be effected through submarine or 
other an and recorded either in sympathetic or invisible ink or chemi- 

per by action of electro-chemical decomposition or upon 
sialcerephteatly ore nthe rigid sensitive plate surfaces or cylindrical rolls of 
glass, or other — d non-metallic or flexible non-metallic or speci- 
ally varnished metallic ar leaves or cylinders and whereby such fac- 
similes or other copies can be printed from photographically, be converted 
into stereotype blocks for type or mechanical printing, multiplication or 
chemically printed in manifold in several colours simultaneously, or one 
colour after the other, and whereby stencil plates can be conveniently and 
rapidly produced of such writings, printings, or messages for retrans- 
ions on same or other electric cables. 
1391. Tevemeters, H. J. Haddan.—Dated 8th April, 1879.—(A communica- 
tion.) 6d. 

This ean, First, in the enlargement of the ares in any suitable 

bo by means of a movable telescope ; Secondly, in the division of the 
le in such a manner that the required distances may be read directly 
without angular measurement and without the use of tables. 
425. PREPARATION OF YARNS FOR ——— A. M. Clark.—Dated 9th 
April, 1879.—(A communication.}—{Not proceeded berg A 
This relates to a series of operations having for object, to remove 
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from the warps all adherent foreign matters and correct any burs or other 
ties in the thickness, caused by imperfections in the twist or 
knots ; Secondly, to beam all the warps of the same set at exactly equal 
tensions and with exact uniformity both as their total length and 
the length of each convolution upon the warp so as to unwind at 
exactly the same rate ; Thirdly, to size the <a at the lowest possible 
temperature and to prevent the threads from adhering to one another or 
to the apparatus. 
1448. Merauic Vessets ror Preservine Meat, &c., W. Nash.—Dated 
12th April, 1879.—(Void.) 2d. 

This consists in using cans made solid without any seam, the cover 
being hermetically closed by gummy, resinous, or adhesive mixtures 
and in the use of the hermeti closing of the cover by the adhesive 
mixtures. 


1562. Fire Escapes, S. B. Wilkins.—Dated 21st April, 1879. 4d. 

This relates to a telescope escape, —- the main or sliding lengths or 
both, formed of a central trough and a ladder on either side. 

1579. Apparatus ror Purirvinc Mrpp.ines, &c., C. A. Barlow.—Dated 
22nd Apri, 1879.—(A communication.) 6d. 

This consists of a chest, at one end of which is a noes for supplying 
the middlings to a sieve which is moved rapidly to and fro by a cam or 
other equivalent ; under the sieve is a series of air tubes, through which 
air is forced by a fan; the current of air blows the lighter particles of 
flour and bran upwards against two flannel bags, the —< parts of 
which are aeptien with sliding valves in communication with the fan. 
These are shaken alternately by cams, and the particles adhering to 
them fall into troughs in which Archimedean screws revolve to traverse 
them to the end of the chest. 


1590. Harmaxinc Macutnes, S. B. Bamford.—Dated 22nd April, 1879. 
6d. 


The moving parts are driven from one of the road wheels by attaching 
a double driving toothed wheel having two different speeds to the driving 
wheel. With the smaller driving wheel, the smaller pinion of a double 
pinion having different speeds This pinion always gears with the 
driving wheel. The axis carrying the forks has a collar keyed to its end, 
but capable of a sliding motion. The outer end of the collar carries a 
pinion, so that by sliding the collar, such pinion either gears with the 
larger driving wheel or with the larger double pinion. When in the first 
position it gives motion to the forks in a forward direction for tossii 
the cut grass, whilst in the second position it gives them a backwa' 
rotation for turning over the grass or hay. The forks are mounted so as to 
yield to any obstruction by means of an arrangement of cams. A screen 
is fitted on either side of the machine to protect the hay from the action 
of side winds. 

1502. MancracTuRE OF AMMONIA FROM THE NITROGEN OF ATMOSPHERIC 
AIR AND HyprROGEN, W. Miller and B. Geisenberger.— Dated 22nd April, 
1879. 6d. 

To produce ammonia from nitrogen derived from atmospheric air and 
hydrogen, the products of combustion, which are almost exclusively 
composed of nitrogen, and which may be purified so as to eliminate any 
foreign bodies from them, are subjected to the action of electricity in the 
presence of hydrogen. The gases are put in motion with or without 
pressure ; the ammonia produced as soon as it is formed is made to pass 
away from the decomposing action of electricity. 

1593. Manvracture oF Boots anp SxHoes, 7. Cowburn.—Dated 23rd 
April, 1879. 10d. 

This relates to machinery for rivetting the soles and heels, and shaping 
or paring the heels in the manufacture of boots and shoes. 

1594. Carroucn Casss, &c., B. A. Crosnier.—Dated 23rd April, 1879.— 
(A communication.) 6 

This consists, First, in securing the strap of the gun to the shoulder b: 
a hook or other fastening. Secondly, a leather or metal loop, whic. 
extends to the waist belt, to be fastened there according to the size of 
wearer's waist. Thirdly, the employment of mechanical means for 
stopping or fixing the strap to prevent the jolting or undue movements 
of the fire-arm. 

1596. Apparatus ror Dyermsc anp Wasuine Corron, F. A. Gatty.— 
Dated 23rd April, 1879.—(Not proceeded with.) 2d. 

The cotton or other material is p! in a trough that holds the liquids 
One or more rollers or runners are ca’ to pass over the cotton or other 
material, until it is soaked or dyed. 

1597. Looms, FE. Jackson.—Dated 23rd April, 1879. 6d. 

This relates toa means ofjproducing friction on the yarn beam, and 
consists in mounting on or a! to the m a ved drum or wheel, 
and arranging in connection therewith a weighted lever carrying a 
stud, or pin, or wheel, which engages with the said groove. 

1598. Stamersc orn Suapinc SHeet Metar, W.R. Lake.—Dated 23rd 
April, 1879.—(A communication.) 6d. 

An essential feature of this invention is that the frame of which the 
bed forms a part, and which carries the dies or stamps, is provided at its 
under side with arc-shaj i which fit upon other bearings of 
coincident shape provided upon the fixed base of the apparatus, so that 
by sliding the bearings of the frame upon those of the base, the frame may 
be brought with its bed at any desired angle from the horizontal. 

1599. Pyweumatic SIGNALLING Apparatus, A. Clarke.—Dated 23rd April, 
1879. 6d. 

This relates to a collapsible india-rubber air vessel or holder forming 
part of the transmitting portion of pneumatic signalling or communi- 
cating apparatus. 

1600. Yarx, W. R. Lake.—Dated 23rd April, 1879.—(A communication.)— 
(Not proceeded with.) 2d. 

The thread or yarn has a series of projecting pieces or tufts, which 
appear to be a number of small cut threads fixed transversely upon one 
or several longitudinal threads as in chenille, but the projecting pieces 
are in reality produced by continuous threads grouped in this peculiar 
manner around the , which serves as the support or centre of the 
compound thread or yarn. 

1601. RerricERaTING APPARATUS FOR THE PRESERVATION or Meat, &c., 

W. R. Lake.--Dated 23rd April, 1879.—(A communication.)—(Com- 
plete.) 6d. 

This consists in combining with a suitable cooling chamber an inde- 
pendent series of pipes, through which salted water may be forced to 
various parts of the chamber by a suitable pump, each pipe having an 
independent connection with the pump and with the fluid receptacle, in 
order that the temperature in the different parts of the chamber may be 
regulated with the expenditure of the least possible amount of ice. In 
combination with the series of pipes is a preserving chamber and a series 
of drip pans, whereby any condensed vapour or drip is collected and 
prevented from falling upon the articles in the preserving chamber, 
the drip being conducted to a common outlet and allowed to pass out of 
the chamber through a cock or tap. 


1602. Manuracture or Metat Nots, 7. P. Allen.—Dated 23rd April, 
1879.—(Not proceeded with.) 2d. 

This consists in rolling the bars from which the nuts are to be punched 
in rolls sunk to a section calculated to produce a continuous bar of nut 
blanks, each joined to the other at one of its sides, so that the sides of 
the bar are serrated down their entire length, each serration producing 
two sides of the finished nut when of hexagonal form or three of octagonal. 
1603. Turntas.es, H. Bridgewater.—Dated 23rd April, 1879. 8d. 

The top and bottom rings or annular recesses between which the anti- 
friction rollers that carry the turntable run, are formed of sections of 
bridge or flange rail iron, the butt joints of which are connected together 
by clipping plates which fit over a pair of under-cut strips rivetted to the 
abutting ends of the segments and slightly tapered to allow of the chip- 
ping plates drawing the abutting ends together as they are driven home. 


1604. Apparatus To BE Usep 1x Connection witH VIOLINs, S. Pitt.— 
Dated 23rd April, 1879.—(A communication.)—({Complete.) 6d. 

In order to avoid the clothing and the chin of the violinist from touch- 
ing the resonant portions of the violin, whilst playing an attachment is 
provided which is connected with the portions of the violin which are 
backed by the stay block and which consequently are non-resonant. The 
attachment may he of wood, hard rubber, metal or other suitable material, 
and touches or bears only upon the portion backed by the stay block, 
forming one or more guards or rests which project over and are insulated 
from the adjoining resonant portions of the violin. 


1605. Sroprinc THE Movurus or Jars AnD Borties, H. Codd.—Dated 23rd 
April, 1879. 6d. 

This consists in stopping the mouth of the jar or bottle by a rigid 
stopper, fitting against an elastic seating, having by any suitable means 
a ring of comparatively rigid material embedded or contained within it 
keeping the seating in its place. 

1606. DirreRENTIAL PRessvRE INnpicaTors, R. Willis.—Dated 24th April, 
1879.—( Not proceeded with.) 2d. 

The indicator in one of its forms is essentially composed of two cham- 
bers of any shape. One of these chambers is kept in constant communi- 
cation with the steam end of the cylinder while in use by means of the 
automatic working of a double val in a suitable position between 
the chambers. The valve is worked in such a manner that by the — 

ure of steam from the cylinder alternately acting on each end of it, so 

hat it closes the communication of the said chamber with the exhaust 

nd 4 the cylinder, and opens communication with the steam end of the 
linder. 


1607. Firriycs ror Wixpow Burnps, &c., H. J. Hancock.—Dated 24th 
April, 1879.—(Not proceeded with.) 2d. 
In the case of roller blinds, a “‘ blind end” pulley having a deep groove 
between large fianges 
ngle cord which is 


is placed on the end of the roller. e end of the 
used is fastened in this groove, being preferably 





passed through ahole in the bottom of the groove and knotted on the 
other side. 


1608. Bicyrctes, N. Wilson and B. Marshall.—Dated 24th April, 1879. 
6d. 


This relates to the application and use to and in the bearings of the 
pedals, also the hind or loose running wheels of bicycles, and other 
similar bearings of three or more antifriction rollers mounted loose upon 
se te spindles in annular frames or carriers in combination with 
adjustable coned collars and fixed coned shoulders, each ring of anti- 
friction rollers in the bearing being set up uniformly on opposite sides 
thereof without any longitudinal displ t of the spindle or axle. 

1609. Lamps, H. BE. N. Mason and J. Price.—Dated 24th April, 1879. 6d. 

This consists in the construction and arrangement of parts for supplying 
with oil from a storing reservoir eg part of the lamp one or more 0! 
the wick dipping vessels of the lamp, the several wick-dipping vessels of 
the lamp when two or more burncrs are employed being arranged around a 
central rod or tube, or in a row or rows, or othe: arranged 
on the same level as the reservoir. 

1610. Fare Reaisters, 2. J. Haddan.—Dated 24th April, 1879.—(A com- 
munication. )—(Complete.) 6d. 

The fare register consists of a registering device, an alarm bell, a prime 
mover common to both, and a hammer guard, which, when the prime 
mover is partially drawn out occupies a ition in the path of the 
hammer of the bell, and is not removed until the h has pleted 
its stroke. Acam slot is formed in the prime mover and actuates an 
anchor gearing with an escapement, which drives the registering device. 
A secon) -fare register is actuated by the same prime mover, and is 
fitted with an alarm bell, having a different sound to the main bell, mecha- 
nism provided to lock the half-fare register in gear with the prime 
mover and release it automatically after one half fare has been registered. 
A damper rests on the alarm bell so as to prevent it being sounded by 
external blows, and is removed by the action of the prime mover. A 
registering disc is adapted to be set at zero at will, and an indicator is 
made to move step by step entirely independent of the registering 
mechanism, and is arranged so that the registering mechanism cannot 
be changed independent of its actuating mechanism or prime mover 
without first moving the indicator a full step. A trip dial is used in 
combination with the registering disc to indicate the number of times 
the register has been turned to zero. 
acl. or ror Castine Type, S. W. Smith.—Dated 24th April, 

879. 6 








After punching the letter in the copper, such copper is reduced in 
breadth to the width of the face of the letter, so as to remove the 
bevelling from the sides, and to such sides other hard metal, by preference 
hardened steel, which is formed to fit close to the copper t of the 
matrix, which is thus made in three pieces of metal instead of one. 
1612. Brusuinc orn ScRAPING APPARATUS APPLICABLE TO SILK OR WIRE, 

Fiour Dressino, REELS, &c., G. Staniar and J. Hewer.—Dated 24th 
April, 1879. . 

This consists in the combination of a guide roller or rollers workin 
against a cam placed on the surface or circumference of the reel itself, 
but outside where it can be easily got at, either firmly attached to the 
end of the reel or to its shaft, or to a shaft to it cr otherwise 
arranged so as tomove synchronously with it in such manner that the 
guide roller shall guide the brush directly or indirectly rigidly attached 
to it to lightly brush the silk either with approximately equal pressure 
~ over or with slightly greater force in the centre of each polygonal 
side. 

1613. Garpen Rakes, M. A. Weir.—Dated 24th April, 1879.—(Not pro” 
ceeded with.) 2d. 

Over the teeth of a rake is passed a plute of metal, perforated to allow 
the teeth to pass through. Attached to one side thereof is one end of a 
spring, the other end of which is secured to the shank of the rake head, 
and the tendency of this — is to press and maintain the plate t 
the underside of the rake ow At such times as it is desired to cleanse 
the teeth from adhering matter, the rake is turned over, and the spring 
being struck against the ground, the plate slides vertically along the teeth 
and forces the adherent matter therefrom. 

1614 Heer, So.e anp Toe Piares For Boors, &c., J. 8. Crowley.—Dated 
24th April, 1879.-— (Not proceeded with.) 2d. 

The metal plates are formed with a series of projections on the under- 
neath side. spaces between the projections may be filled in with 
leather, gutta-percha or other suitable material. 


1615. Water Cuosets, A. B. Wood.—Dated 24th April, 1879.—(A communi- 
cation.—(Not proceeded with.) 2d. 

An oval-shaped porcelain bowl is provided with sides nearly vertical 
and having two flanges around it, one at the top and the other about 2in. 
below. Between these flanges is the usual hollow arm and fan for the 
introduction of water under pressure for w: when desired. The 
bottom of this bowl ins in front at the lower flange, and sloping to- 
wards the back ends sufficiently forward to leave an abundant opening at 
the rear for its peculiar use, as an open way for excreta to the receptacle 
below, or to a soil-pipe whenever it is preferred to connect the closet 
with one, which may be done by omitting all the parts not then necessary 
and connecting the soil-pipe at the proper point. 

1616. Conyxectinc House Drarys with Sewers, IW. H. Fox,—Dated 24th 
April, 1879.—(Not with. : 

A cast iron soil pipe is fixed against the wall of the building; it is 
carried up above the roof, and is open at the top. The soil pi terminates 
at its lower end at a few inches above the ground, an Cenosth it an 
earthenware or iron bape or sink is sunk into the ground, and has its 
— edge level with the surface. A — trap connects'the hopper or 
sink with the sewer. The lower end of the soil pipe is surrounded by a 
short length of pipe of larger diameter, and in connection with it at its 
lower end a grating is cast. 

1617. Roap Sweerine Macurnes, J. M. B. Baker.—Dated 24th April, 1879. 


This relates to the construction of a road sweeping machine with an 
endless series of brushes or scrapers working against an inclined surface 
placed behind the brushes. 

1618. Manvuracture or Tin AND TERNE Piates, J. R. Turncock.—Dated 
24th April, 1879. 6d. 

This consists, First, in the use of fixed or revolving brushes for the pur- 
pose of brushing or washing tin or terne plates ; Secondly, the combina- 
tion of a cradle or lifter raising the plate and causing it to be passed 
between the brushes. 

1619. Manoracture or Burrer Scotcu Squares, &., J. Jarman.—Dated 
24th April, 1879.—( Not proceeded ee 2d. 

This consists of aseries of metal moulds together with a series of loose 
metal plates. 

1620. Boxes ok Recerracies ror Matcues, &., R. Quin.—-Dated 24th 
April, 1879. 6d. 

This relates to a means of rs ignition of the 
matches by pulling them through some medium by the tail or end. 
1621. Cu7rinc Loorep or Corpep Fasnxics or Sik, &., C. W. Keighley 

and W. Netherwood.—Dated 24th April, 1879. 6d. 

Upon the ends of the shaft carrying the taking-up and letting-off 
rollers are mounted two toothed worm-wheels, the wheel on the taking- 
up shaft having a smaller number of teeth than the one on the letting-off 
shaft. These wheels are turned by worms fixed upon a shaft carried by 
brackets attached to the side of the machine, the said shaft being formed 
in two parts, and connected by means of a frictional clutch box. The 
—s edges of the cutting instruments are made of diamond instead of 
steel. 


taint —_—ww 





1622. Propucine Evecrric Licnt, R. C. Thompson.—Dated 24th April, 
1879. —(Not proceeded with.) 4 

This consists in the employment either in a dry powdered, or in a 
moistened and plastic state, of the carbon or carbonaceous material 
usually made into solid pencils or sticks. 

1623. Macuixes ror Currinc Paper, &c., P. 
April, 1879.—(A communication.) 6d. 

This relates, First, to the employment of metallic bands or strips in 
sections in place of wire ropes or other ropes or cords for operating the 
gauge ; Secondly, to a means of setting the gauge in order to determine 
the quantity of paper or other material to be cut off without havin, 
recourse to the ea eetiens on the table or — of the machine, an 
without having to use a measuring rule, the said gauge being operated 
by the steel strips in sections, which are used in combination with this 
adjusting contrivance; Thirdly, to means for preventing the back of 
the pile of paper or other material from rising up while being cut. 
1624. Prope.uinc Sips or Vessets, Torpepogs, &c., J. H. Johnson.— 

Dated 25th Apru, 1879.—(A communication.) 

This consists of a wheel provided with vanes 
axes forming an anglewith each other. 

1625. Hot-water Apparatus, 7. Haresnape.— Dated 25th April, 
1879. iy 

This relates to the employment in hot-water apparatus of a water supply 
cylinder or vessel independent of the means of supply, the said 
cylinder or vessel being in communication with the boiler, and fitted with 
accessories. 

1626. ApPLIANCE ror PREVENTING THE ABSTRACTION OF WATCHES, &c., 
J. C. B. Danby.—Dated 25th April, 1879.—( Not proceeded with.) 2d, 

The main portion of the appliance consists of a bevelled belt, band, or 
strip of india-rubber, which is attached to the lower edge of a cap of the 
same material in such a manner that the pointed or thinnest portion of 
the belt, band, or strip will then form the lower edge or a portion thereof 
of the cap. The cap is made to fit over the upper half of a watch; the 


Lawrence.—Dated 24th 


6d, 
and rotating upon two 





ring or pendant of latter passing through a slot or aperture in the 
same. 


1628. Smooruine Irons, R. Reid.—Dated 25th April, 1879. 4d 
This consists in the combining of a convex n with an 
internally heated flat smoothing iron, the burnishing iron forming the 


cover, but usable separately. 
1629. Printine Caxicors, &c., W. Rumney.—Dated 25th April, 1879. 6d, 
This relates to the mode of printing designs on calicoes, &&., and con- 
sists principally in a method of “ es * or printing the colour on to 
the calico, &c, the colour being “padded” or printed through the 
interstices of the figured net or other fabric, so as to reproduce the pattern 
or design of the same on the face of the calico or other material without 
the use of engraved cylinders or blocks. 
1630. Gun Carriacgs, G. W. Rendel.— Dated 25th April, 1879. 8d. 
This ists in an arrang t by which the gun will return by gravity 
on the opening of a valve permitting liquid to flow back into the cylinder 
of the controlling press or presses. 


1631. Apparatus Usep 1x Makino Caress, 7. Hall.—Dated 25th April, 
1879. 6d. 





Within the cheese tub is applied a strainer or perforated casing, f, 
the interior of which the whee is drawn. ” = seme 


1682. Heatine anp VentiLatina, L. W. Leeds.—Dated 25th April, 1879, 


This consists in the combination in apparatus for heating by m 
steam or hot-water circulation my} pipes provided oh ¢ bene 1 
tions, end fitted with a common in pipe or conduit of valves contained 
within chambers or compartments, forming the support of the said main 
pipe or conduit of a cover containing liquid to be evaporated, and of 
air vent and other accessory devices. 


1633. arn Pumps, L. A. Groth,—Dated 25th April, 1879.—(A communica. 
tion.) 6 





The pump ‘consists of a metal tube forming the pump barrel, and 
another tube serving as piston rod and air vessel. The hollow piston is 
provided with a ball valve ; a suction valve is arranged at the lower part 
of the barrel. The piston rod is at its upper —_ provided with a spheri- 
cal outlet chamber, to which the hose is attached. 

1634. So.vent ror Gums, &c., W. F. Jack.—Dated 25th April, 1879. —(Not 
proceeded with.) 2d. 

The solvent is obtained from wood tar or the oils thereof. 

1685. Evecrric Licut Apparatus, J. MacKenzve.—Dated 25th April, 1879, 


This relates to apparatus for governing the distance between the points 
of the electrodes or carbons of electric lamps where they are arranged 
vertically or opposite to each other. 
ae Borers, J. Taylor.—Dated 25th April, 1879.—(Not proceeded 

with.) 2d. 

In a vertical cylindrical dome-topped boiler the shell of the boiler itself 
is made to serve as the front tube plate, the back tube plate being 
formed by the inside or front plate of the combustion chamber. 
1637. Tramways, J. D. Larsen.—Dated 25th April, 1879. 6d. 

Instead of a longitudinal timber sleeper, an iron and steel girder 1s 
used, having a broad foot-base projecting beyond and under the adjoin- 
ing paving, and the rail is secured to the sleeper girder by means of a nut 
and bolt, or by key or pin split or provided with nut, 

1638. Licut Rarmways anp Locomotive Eyornes, J. B. Fell.— Dated 
26th April, 1879. 6d. 

This consists in the employment of an iron or timber structure, or of a 
combination of both. A special form of engine is used, the weight of 


which is distributed over from three to six pairs of carrying wheels, the 
leading wheels being placed in front of the smoke-box, and the trailing 
wheels behind the fire-box, the one or more intermediate pairs being 


placed between the fire-box and the cylinders. 
1639. Sasu Fasteninos, &. J. J. Corner and B. Watson.—Dated 26th April, 
1879.—( Not proceeded with.) 2d. 

This consists of two separate levers, forming together a double-action 
lever, each of which levers are attached to and work upon a suitable 
metal base plate affixed to the upper and lower sashes. 

1640. Disrrinutine anp Composino Type, F. Wicks.—Dated 26th April, 


1879. 1s. 2d. 

In the distributing machine the column or of t; is placed with 
its face upwards in a galley, and is quell teaenietne end thereof, 
where there is a transversely sli bar of « width or thickness equal to 
that of the type, and provided, if desired, with a thin strip of metal 
extending along the side of the line of types, and em the end 


one, so that the line may be drawn back when desired. This urges 
each line of the type overan opening, through which rises the upper end 
of asliding bar the size or thickness of the smallest type, w raises 


one type ata time from the line. This bar is actuated bya lever, which 

is also actuated by any one of a set of levers constituting keys, the lever 

being connected with a frame extending at front and back of the keys, 

= dy acted upon by each key, but so that it may be depressed alone 
esired. 


1641. Stamp ror Cueques anv Letters, A. Pantene 26th April, 
ith 


1879.—(4A communication. }—{ Not with, . 
The die and its counterpart are so formed that on the paper being 
stam the whole surface so im will be covered with numerous 


8 tears, each with fibrous edges. 

1642. Treatinc Vecrerasie Fisres, J. H. Dickson.—Dated 26th April, 
1879. —(Not with. ? 2d. 

A bruising or crushing machine is employed, which consists mainly of 
a long corrugated or grated table or series of tables, round which an end- 
less band may be passed, rigidly connected in the same horizontal plane 
each table having rollers with corrugations or teeth corresponding to and 
gearing in with the grated table. A reciprocation may be given to this 

ong table by means of a continuous rack and pinion. 

1644. PResERVATION AND PREVENTION FROM FOULING OF SUBMERGED OR 
FLoatinG Iron oR STEEL STRUCTURES AND VessELs, C. F, Henwood.— 
Dated 26th April, 1879. 6d. 

This consists essentially in the method of g sheet metallic zinc 
or other electro-positive metal or alloy as a sheathing to the bottoms of 
iron or steel ships or vessels by means of marine glue or other adhesive 
waterproof compound applied to parts only of the surface, leaving other 

and free for the purpose of ensuring and apportioning and 
regulating the extent of surface of the iron or steel and the zinc exposed 
to the salt water for the desired galvanic action. 

1645. Manuracture or Hats, J. H. Johnson.—Dated 26th April, 1879.— 
(A communication.) 6d. 

In the machine for blocking, the improvements consist in combinin, 
the effects of two distinct pressures exerted separately, one being exe! 
on the brim and the other on the crown of the hat. By these means it 
is rendered ible to facture hats of diff heights in the crown 
with one and the same block. 


+tachi 








Leeds.—Dated 26th April, 1879. 6d. 
in a heating apparatus of an outer 
metal casing surmounted with a cover of refractory material, and with a 
metal heat deflector ; an inner fire basket of refractory heat-retaining 
material with a surrounding space; vertical ch ls for ducting 
heated air into the midst of the fire, and an outlet for the waste products 
of combustion at the lower part of the apparatus. 
1647. VeLocirepes, A. C. Hickling.—Dated 26th April, 1879. 6d. 

This relates, First, to the construction of the framing which provides 
for the mounting of central driving gear. Secondly, the construction of 
telescopic or centracting driving shi 


1648. Wixpow Sasu Fasteners, S. H. Soper, sen.—Dated 26th April, 1879. 
4d. 


This consists in attaching by a joint to the free end of the principal 
arm a short transverse arm, so that the latter may turn in a plane at 
right angles to the length of the former. 

1649. Marine Steam Enornes, G. Hill.—Dated 26th April, 1879. 6d. 

This consists in the combination of apparatus fur condensing the 
exhaust steam of marine steam engines, and returning the water so 
obtained to the steam boilers, and tor making good the small loss of 
steam that must of necessity take place, 

1650. Suips’ Sianaus, J. Fitzgerald.—Dated 26th April, 1879.—(Not pro- 
ceeded with.) 2d. 

In addition to the usual port and starboard lights apparatus is employed 
for making port and starboard signals by means of semaphores or equiva- 
lent movable objects by day, and the exposure of supplementary port and 
starboard lights by night. 

1651. Larcues, Locks, &€., ron Fastentne Doors, &&., A. T. Booth. 
—Dated 26th April, 1879. 6d. 

In connection withthe bolts or catches of the latches or locks of 
———- doors, stop pieces or keepers are arran; to be operated, con- 
trolled, or held by pneumatic > in such manner as to prevent the 
bolts or catches of the latches or locks being turned, raixed, or withdrawn, 
from the — or sockets, and consequently the unfastening of the doors, 
until the bolts or catches are released by putting the pneumatic apparatus 
in or out of operation and so moving the stop pieces or keepers, or allow- 
ing them to move out of the way of the bolts or catches. 

1653. Canpirs anp CANDLE Lamps, G. Payne and J. W. Freestone.—Dated 
26th April, 1879. 6d. 
relates to a means for burning solid hydrocarbons in such a 
manner that sufficient oxygen will be supplied to the flame to ensure the 
combustion of the excess of carbon. 
1654. Vessets ror: Packace or GunpownbeER, &c., P. M. Justice. —Dated 
28th April, 1879.—(A communication.) 6d. 

To a paper cylinder is secured a paper base or bottom and also a Paper 

top or cap. paper cylinder with its top and bottom is surrounded 











by or forms a lining to a thin ms tal cask or vessel. In the top of the 











9, 
its 


led 


elf 
ng 


rer 
ne 
ril, 


ing 
Us 


ril, 
of 


ne 


nd 
his 


inc 


3 of 


yed 
iva- 
and 


| of 
on- 


wn, 
ors, 
tus 
ow- 





Dec. 19, 1879. 


THE ENGINEER. 


459 














vessel is an opening corresponding with an opening in the pa 

pov lining. = the edge of ‘this opening is firmiy secured a 
flanged metal ring, cut with an ordinary screw thread, into which the 

lug or cover of the cask or vessel is screwed. This plug or cover is also 
Ranged, and finds a seat on a packing ring placed between its flange and 
the top of the metal ring. 
1655. Gasnotpers, &c., V. Wyatt.—Dated 28th April, 1879.--(Not pro- 

ceeded with.) 2d. 

This consists generally in the construction of the gasholder with guide 
columns or framing very much like those usually made, and surrounding 
this gasholder and framing with another annular gasholder, the framing 
between the two being provided with roller paths, so arranged as to guide 
and support in proper position both gasholders when rising or falling. 
1656. Arparatus ror ExtinouisHine Fires, J. /mray.—Dated 28th April, 

1879.—(A communication.)—( Not with.) 2d, 

The apparatus consists of a cylindrical vessel closed at the top, through 
avhich is inserted a hand pump extending down nearly to the bottom of 
the vessel. At the top there isa charging hole fitted with a cap, and 
through this hole is inserted the etngelliing composition. 

166'7. Dresstno Mitusrongs, &c., A. Stevensonand J. H. Harrison.—Dated 
28th April, 1879.—(Not proceeded with.) 2d. 

This relates to the application of a sand blast as a means of renewing, 
preparing or redressing the surfaces of the stones. 

1658. Grinpino Carp Teetu, A. Taylor and D. Jones.—Dated 28th April, 
1879.—(Void.) 2d. 

This consists principally of a light rectangular frame provided with 
two concave strips, one of which fits on to the periphery of the main 
cylinder and the other to that of the doffing cylinder of the cardin 
engine, the lower or concave surface of the two surfaces being cover 
with emery or other suitable grinding composition, and resting on the 
surfaces of the two cylinders. 

1659. Treatino Articies or Poxcecain, &., S. Ranford and J. Callo- 
whill.—Dated 28th Avril, 1879. 2d. 

When the surface is tv have the effect produced on it known as a“ mat” 
in gold or other metallic colour, the biscuit or glazed parts are coated 
with “ vellum,” this article is then fired, and then has applied to1t where 
required the coatings desired of gold or other lustre, and it is then further 
fired, when a “ mat” metallic surface will be produced. 

1661. PreraraTion oF Starca, &c., J. C. Mewburn.—Dated 28th April, 
1879.—(A communication.) 4d, 

This consists in submitting starch, fecula, or dextrine, to hydraulic or 
other pressure in order to agglomerate them or furm them into blocks. 
1663. Meraciic Cartripoe Cases, J. H. Burt.—Dated 28th April, 1879. 

4d 


Zinc is melted and poured into a cup-shaped mould, and whilst setting 
it is subjected to the pressure of a round-nosed punch of smaller diameter 
than the mould, so as to squeeze a portion of metal up into the space 
between the punch and mould. The tube thus formed is by successive 
drawings converted into the cartridge case. 

1664. PARALLEL, StapLe, anp oTHER Vices, J. Pattinson.—Dated 28th 
April, 1879. 6d. 

The box is made in two parts, the threaded part to receive the vice 
screw being separate from the remaining portion, and of the form of a 
tubular lining. The front fix jaw and bed are formed in one piece. 
1667. Dryino orn Concentr:tine Sewace, &., J. Wilkinson and J. 7. 

Andrews.—Dated 38th April, 1879.—(Not proceeded with.) 2d. 

The matter to be dried is placed in a set of tubes arranged at different 
levels, one set in cach of three cylindrical chambers, so that the matter 
passes by gravitation from one tube to the other. A screw revolves in 
the tubes to pass the matter from one end to the other. 


1668. 9" Macyeric AppLiances, 7. Wetton.~Dated 28th April, 
1s79. 4d. 

Small horseshoe magnets or thin bars of steel, or woven wire-cloth or 
steel filings, are einbedded in or covered by any suitable medicinal sub- 
stance, or laid on cloth, leather, or any pliant material, and varni hed or 
covered by the appropriate medicinal substance to be applied to the 
various parts of the human body for the alleviation and cure of diseases. 
The magnets so covered may be made up into respirators, lockets, 
bracelets, armlets, &c. &c. The steel filings may be mixed with a resinous 
or gummy material and the appropriate medicinal substance (and 
magnetised), aud then made up into a plaster. 

1672. Meratuic Roorine ror Hay Stacus, &c., F. and BE. H. Morton.— 
Dated 29th April, 1879.—(Not proceeded with.) 2d. 

The roof is made in three lengths of corrugated metal in the trans- 
verse section, and a centra! arch and two side parts curved to the same 
radius, and hooked on to it underneath. 


1673 Extraction or Fatty Matrers, J. J. Sachs.—Dated 29th April, 
1879. 2d 


This consists in treati:, yarns and fibrous materials and fabrics which 
have become impregn. «4 with fatty or oleaginous matters with silicate 
solution, 60 as to cleanse «ul render them again fit for use. 


1674. Orentno and CLE. NING Cotton, &., S. Wrigley.—Dated 29th April, 
1879.—{Not proceeded with.) 2d. 
An adjustable “‘littice” is adapted to a “‘conical willow,” so as to 
enable the raw cotton to be fed into the machine either at the extreme 
narrowest end of the cone, or wore or less towards the centre of it. 


1677. Decorative Tites, J. 4. Cryer.—Dated 29th April, 1879.—(A com- 
munication.) fd. 

The First J prone consists in decorating the surface of tiles by 
intaglio and relief ornamentation. The second part consists in forming 
dovetailed or cramping grouves on the backs of tiles for securing the same 
in position. 








Tue Socrety or Enctveers.—The twenty-fifth annual general 
meeting of the members of the Society of Engineers was held 
on Monday evening, the 8th inst., in the Society’s Hall, 
Victoria-street, Westminster. The retiring president, Mr. R. P. 
Spice, occupied the chair, to which he has been elected two years 
in succession. The following gentlemen were balloted for and 
‘duly elected as the council and officers for the ensuing year, viz.: 
—As president, Mr. J. Bernays; as_ vice-presidents, Mr. C. 
Horsley, Mr. T. Porter, and Mr. J. Church; as ordinar 
members of council, Mr, 8S. Cutler, Mr. F. E. Duckham, Mr. F. 
W. Hartley, Mr. A. Rigg, Mr. W. Schénheyder, Mr. J. Walker, 
Mr. Perry F. Nursey, and Mr. C. Gandon, the two last-named 
gentlemen being new members of the council; as honorary secre- 
tary and treasurer, Mr. Alfred Williams; and as auditor, Mr. 

V. H. Bennett. The president announced that premiums of 
books had been awarded by the council to Mr. C. J. Alford for 
his paper on “The pri of Sardinia,” and to Mr. J. 
Andrews for his paper on “The Strength of Wrought Iron 
Axles.” The proceedings terminated by unanimous votes of 
thanks being passed to the president, council, and officers for 
1879, which were ag be weap by them. The twenty-fifth 
annual dinner of the Society took place on Wednesday evening at 
the Guildhall Tavern, and was in every way successful. About 
100 gentlemen were present, Mr. R. P. Spice, the president, 
occupying the chair. Amongst those present were:—Mr. J. 
Bernays, president elect for 1880; Mr. C. Horsley, Mr. A. Wil- 
liams, Mr. J. Church, Mr. T, Porter, Mr. B. Latham, Col. Cowan, 
Professor Glaisher, F.R.S.; Mr. Littler, Q.C.; and Mr. Elgar, 
the new secretary. The event of the evening was the presenta- 
tion to Mr. Nursey, on his retirement from the post of secretary, 
which he had ably filled for seven years, of a handsome silver 
salver and a purse of 150 a In proposing the toast of 

‘The Army, Navy, and Reserve Forces,” the chairman reminded 
his hearers that at the present moment an important section of 
our army was engaged in very serious work, striving to maintain 
the honour of our country amid barbarian hordes celebrated for 
their treachery and want of good faith, The moment was one 
in which all of us should rise superior to the ties of party, 
trusting that in the end the achievements of our army Soult 
give us just cause for pride. The next toast was that of ‘‘ Success 
to the iety.” The chairman, who proposed it, remarked that, 
like other societies, theirs had late y gone through a time of 
trouble ir, consequence of the depression of trade and industry ; 
but now he was glad to see a clearer atmosphere before it. r. 
A, Williams also made some observations in reference to the 
contt, dwelling especially on the advantages which young men 
could derive fron a connection with the Society; and Mr. 
Horsley then proposed the “Health of the President ”—Mr. 
Spice. Mr. Nursey, on receiving the testimonial, expressed his 
thanks to the Society, of which he had been a member for twenty- 
one years, filling the post of secretary for seven. He was happy 
in being able to add that the apr now numbering about 400 
members, was in a prosperous condition, nineteen new members 
having been added during the year. At intervals a selection of 
music was given under the direction of Mr. Montem Smith. 





THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent, 

Puenty of activity is seen at the works this week; much more 

than has been usual at this period of the year for some time 

past, and the preparations for increasing the output when the 
new year has set in continue as well amongst wrought as among 
crude iron makers, 

Alike upon ’Change in Birmingham to-day (Thursday) and in 
Wolverhampton yesterday there was a disposition to buy if 
vendors would not insist upon prices conspicuously affected by 
the better prospects. Vendors were not, however, prepared to 
abate any portion of the demands which they were making with 
so much confidence last week. Nay, there were few instances in 
which more money was not asked. The hematite firms again 
required the £5 per ton for their forge pigs, delivered in Stafford- 
shire. All-mine pigs were proportionately firm, but with 
a very manifest disposition by furnace proprietors not to 
take orders till it shall be known what action the marked 
bar firms will take at the quarterly meetings in January. 
Derbyshire iron was sold heavily at a slight advance 
last quarter-day, and it has been selling well at more money 
in the interval, ‘I'o-day, there was very little Derbyshire iron 
to be got; and firms who me most sold were asking £4 per ton. 
The quotation was intended to be prohibitive; and as such it was 
regarded by the market. Similar action was being taken by 
some of the Northampton firms, whose agents were asking 70s. 
per ton. 

Finished iron was worth more money all round. The example 
set by Earl Dudley and by Messrs. Barrows and Sons has been 
followed by some other makers of first-class finished iron. They 
have determined not to be filled up with orders for iron to be 
delivered in January and on, even by their best customers. Hence 
they have issued circulars announcing that all orders must now 
be subject to the rates of next quarter day. 

All the week there has been a disposition to purchase shown by 
consumers of black sheets of most of the gauges. Makers have 
hesitated to accept orders at any reasonable price; but in their 
desire to keep customers together they have yielded to some 
extent. Yesterday there were sales of a few lots of 100 tons 
each, both of doubles—24 w.g.—at £11 10s., and of latens—up to 
27 w.g.—at £13. In those cases the delivery was until the end 
of 2 Buyers would gladly have placed heavier lots on 
those terms if makers would have sold. The iron was wanted 
mostly for galvanising purposes. 

For galvanised sheets there was a brisk we wn | both to-day and 
youn s and on Tuesday makers received at their works 
numerous applications to buy by traders anxious to secure the 
sheets at the rates then current. By Tuesday une firm had 
advanced galvanised sheets 10s. per ton, making the price £19 in 
London, packed in felt. At the close of Change in Wolver- 
hampton yesterday the sending firms met and determined to 
edvance prices to £19 10s. This, as to most of them, was an 
advance of 20s. upon the week. The new quotations are only for 
prompt delivery. Purchasers wish to ~ | orward at an advance 
upon this last rise. There were offers in Wolverhampton and Bir- 
mingham of £20, the sheets to be delivered into February, but 
they were promptly declined. 

Greater advances would probably have been made in galvanis- 
ing sheets if this week’s mail from Australia had been stronger 
as to this metal product sold so largely in the Antipodean 
markets. So considerable have been the late shipments, and so 
restricted the demand, that though it was known how rapidly 
prices were going up at home, sheets were unable to sustain a rise 
in Melbeurne of 10s. per ton; and by the time the mail left they 
were offered at an advance of only 5s, The leading quotations 
for 26 w.g. were in that market only from £22 to £23 per ton. 

The branded bars were very firm to-day. There were makers 
who were able to secure £7 15s. per ton in current trade; and for 
delivery over quarter-day it was not easy to buy heavy lots at £8. 
Nail rods were selling better ; and there were inquiries for tube 
strip to meet the wants of consumers, which have greatly 
increased in the past few weeks. 

‘lin-plates have been improved by the mail from Australia. 
Advices showed that at 15 per cent. advance upon home invoices 
there had been sales in the month of 2500 boxes in Melbourne. 
This improved business with Australia contributes towards 
making up for the less active inquiry at some works on American 
account, and has made prices firmer on the week. 

Mild steel sheets are in somewhat less inquiry by consumers 
who employ them in the best use to which in the hardware 
trades they are put. The dish cover makers were able three 
months ago to buy them at £12 10s. a ton ; to-day they were not 
to be had under £20. 

A heavy business is being done in the materials required by the 
blast furnace proprietors. 1 and foreign stone is in request. 
Since my last one Northampton firm has booked an order for 
40,000 tons, to be delivered 900 tons a week to one blast furnace 

roprietor here. All likely pits are being re-opened in the search 

for good ironstone. Coal fetches standard rates, and there is a 

growing demand at all the pits. 

Messrs. Solly and Co., Limited, have restarted a furnace at 
Willenhall. In another week they will have the second blowing. 

The colliers in the Cannock Chase field are disturbing the 
market in tbat class of coal by their claim for higher wages. 
Under an agreement entered into by them in April, their wages 
are to rise proportionately with the price of coal. They have 
served their employers with notices for advances aggregating in 
some cases 20 per cent., and no equivalent rise has taken place 
in fuel. The masters have decided that, uniess the men withdraw 
their notice, the pits will be closed in a fortnight hence, for 
colliery owners are determined to enforce the terms of the agree- 
ment; and as there is a probability of the coal being shortly 
risen, it is hoped the men will see the wisdom of withdrawing 
their notice. ‘ 

The miners in the Warwickshire coal-field remain on strike, 
and those colliers still engaged at the pits, as well as the colliery 
officials, are escorted to and from their homes by the police. The 
secretary to the Durham Miners’ Association has addressed the 
men, and advised them not to agree to a sliding scale of remune- 
ration, as suggested by the employers. The men are going about 
with printed cards, begging support. 

The colliery proprietors of North Staffordshire, as the result 
of a deputation from the men, have decided to grant an advance 
of 10 per cent. in wages, the rise to come into operation upon the 
termination of the notice recently given by the men. 

A local firm of galvanisers have issued a circular advising that 
“all their contracts will be subject to the following clause, 
whether stipulated cr not, at the time of making the contracts : 
In case of strikes, or combinations of workmen, or accidents 
causing the stoppage of the works, the supplies contracted for 
may be suspended during continuance of such stoppage.” 

The tin-plate makers are giving their workpeople a rise of from 
5 to 10 per cent. in sympathy with the advance recorded last 
week in the case of the stamping sheet brands. 


NOTES FROM LANCASHIRE, 
(From our own ndents. ) 

In the iron trade of this district the market continues very 
firm so far as prices are concerned, and there is still a strong 
demand for forge qualities of iron, but for foundry numbers there 
is but a comparatively limited inquiry. The amount of actual 
business doing is not large, as makers are mostly already fully 
sold in forge iron, and the high prices which are now ruling in the 
market, are in many cases little more than nominal, as they do 
not aot the prices at which sales of any importance are 
actually taking place. 








Lancashire makers of pig iron have this week Fame advanced 
their prices 2s. 6d. per ton, and for delivery into Manchester and 
the district over the next three ths the quotati 





now range 
from 60s. to 61s. per ton, less 2 percent. Local stocks have been 
considerably reduced, and the output of foundry iron at the 
furnaces is being limited as much as possible, but the production 
of forge iron is still scarcely sufficient to keep up with the 
deliveries on orders already booked, and further orders for any- 
thing like prompt delivery have had to be refused. 

So far as outside brands are concerned Lincolnshire and 
Derbyshire irons may now be considered as practically out of this 
market, the prices the makers are asking being an indication that 
they have little or nothing to sell, and altliough small parcels are 
in exceptional cases occasionally bought at very high figures, the 
business doing is little more than nominal. In North-country 
irons there appears to be rather more doing, as with the consider- 
able advance which has taken place in Lancashire, and the 
scarcity of Lincolnshire and Derbyshire irons, Middlesbrough 
makers have now an opportunity of competing successfully in 
this district. Prices, Eioaben are very variable; some fair 
sales up t> the end of January are reported in this market on the 
basis of 453. 6d. per ton net cash at the works, but there are 
sellers who claim to haye obtained nearly 5s. per ton above this 
figure, and it is therefore difficult to arrive at any really reliable 
quotation. 

The finished iron trade continues very active; for bars and 
hoops especially there is a brisk demand. Manufacturers as a 
rule have already as much work on hand as they can get through 
for the next three months, and further orders could be readily 
booked at present prices, but in many cases sellers will only quote 
subject to quarter-day’s prices. So far as any quotation can be 
ziven, the minimum price for Lancashire bars delivered into the 

anchester district is now about £8 per ton. 

Although, as I have pointed out in previous reports, there is 
whdeulatiy an improvement in the position of founders, 
engineers, and machinists, and in these branches of trade 
according to the returns furnished to the workmen’s trade 
societies there are less men out of 7 than was the case afew 
months back, still there is no marked revival of activity. 
Numerous inquiries, it is true, are reported, but the quantity of 
new work actually given out is still only small, and the increased 
employment which has been found for the men has been chiefly 
in the way of repairs where works after being stopped are now 
being re-started. 

In the coal trade a fairly steady business for the time of the 
year is being done. Colliery proprietors have generally sufficient 
orders in hand to keep their pits running about full time, but 
there is no extraordinary pressure for supplies, and there is no 
scarcity of coal to meet present requirements. ‘There has, how- 
ever, been some difficulty in getting the coal into the hands of 
consumers, owing to the interference with the railway and canal 
traffic by the fogs and frost, and some of the pits have had to 
stop for a day or so, although there were plenty of orders in hand. 
For house fire coals there has been a tolerably brisk demand, 
owing to the severe weather ; common round coals for steam and 
ironmaking purposes have also been moving off rather more 
freely, and engine classes of fuel are now better to sell than they 
were, Prices are firm at late rates, with a tendency to incr 
stiffness, and may be quoted about as under :—Best Lancashire 
round coal, 9s. to 93. 6d.; seconds, 7s. to 7s. 6d.; common round 
coal, 5s. 6d. to 6s. 6d.; burgy, 33. 9d. to 4s. 3d.; good slack, 2s. 9d. 
to 3s. 3d.; and common, 2s. to 2s. 6d. per ton. 

Coke continues to meet with a better inquiry, an increased 
quantity being now taken for ironmaking purposes ; but, although 
prices are stiffer, no material advance is yet being obtained, best 
cokes at the ovens ranging about 14s, to 153., and common about 
12s. per ton. 

The notices for an advance of miners’ wages in the Bolton 
district are being held over until the turn of the year; the repre- 
sentatives of the men have had interviews with the employers, 
and they are apparently convinced that the coal trade has not 
yet improved to that extent to warrant their holding out at pre- 
sent for higher wages. 

The introduction of steam fire engines met with a very strong 
condemnation at the hands of Mr. Tozer, the well-known super- 
intendent of the Manchester Fire Brigade, at the last meeting of 
the Manchester Scientific and Mechanical Society, when a paper 
on ‘‘ Land and Floating Steam Fire Engines ” was read 1 r. J. 
L. Savage, the deputy superintendent of the Manchester Brigade. 
Mr. Tozer, in the course of the discussion on the paper, observed 
that he was not in favour of steam fire engines at all, and he 
thought we could have done without them. There was only one 
thing in which there was an advantage in asteam fire engine, and 
that was that it worked on teetotal principles. If the money 
which had been spent on steam fire engines had been expended 
on a smaller apparatus he thought it would have been a great deal 
better. What was required for fire protection was a better con- 
struction of buildings and better supervision, next that the fire- 
extinguishing apparatus should be small, not big lumbering 
things two or three tons in weight, but a few pounds, so that the 
men covld get at the fire easily and quickly, as a fireman’s place 
was alongside and on a level with the fire. He thought that if the- 
ordinary injectors could be turned into projectors they might be 
very useful in mills and warehouses, and in towns where they had 
water at high pressure he advocated the formation of numerous 
stations supplied with hose which could be used by the police, 
which would dispense with any necessity for steam fire engines. 

The iron trade in the North Lancashire and Cumberland di:- 
trict still occupies a very firm and active position. Makers have 
secured large contracts at the improved prices ruling, and buyers 
in many instances are offering more money in order if possible to 
secure early deliveries. The value of hematite pig iron of the 
best quality has gone up to 95s. and 100s. per ton, and at these 
quotations new orders have been accepted during the week. In 
one or two instances I hear of makers having advanced their 

uotations to 110s. per ton, but no business is yet reported at this 

gure, and I am of oninion that it is adopted by makers who are 
fully sold and are not in a position to sell except for delivery 
within three or six months. 

The steel tradeis fully employed, but there is not so great an 
output as will be the case when the shipping season opens, as 
many shipping orders are held by local firms for completion in 





The shipbuilding trade is briskly employed, the orders recently 
received having resulted in a large accession of workmen, and in 
increased activity in all branches. The marine engineering trade 
is well furnished with work, at Barrow alone there being in pro- 
gress the engines for seven ships for the Admiralty, an Anchor 
liner, an Inman liner, and several other minor jobs. 

Iron ore is in request, but raisers of the raw material are not 
in a position to sell very much. Prices have gone up to 25s. and 
30s. per ton at the mines. 

The North Lonsdale Iron and Steel Company have declared a 
dividend of 3 per cent. on the past year’s workings. Iron and 
ee on the west coast have recently gone up considerably 
in value. 

The Maryport tug-boat Florence has come round to Barrow to 
receive multitubular boilers and engines. 

It is said that the West Cumberland Iron and Steel Company 
are + pa to start the manufacture of Siemens steel. 

r. 8. J. Claye is commencing. work in the Bessemer depart- 
ment of the Barrow Railway Rolling Stock Works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Tuts is what is popularly known in Sheffield as “bull week.” 





During the week immediately preceding Christmas the custom 
in Sheffield is for the men to work extra hours in order to 
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“clear” or “‘make up” for the Christmas holidays. This is 
called “bulling.” In all directions the factories are lit up late at 
night. On Saturday the majority of the men will not ‘‘ reckon” 
—that is, not take their wages, but leave them with their 
employers till the 24th inst., when they will lift them in a 
“‘heap” for the Christmas enjoyments. Even the candidates 
who are at present soliciting their suffrages will find it difficult 
to get them to leave off work to go and vote. Scarcely any con- 
sideration will move a Sheffield workman from his seat during 
“bull” week. 

The Americans are taking large quantities of steel, all of the 
finest qualities. While the prices are low they appear anxious 
to lay in a good stock of our best material—and they take care 
that they get the proper quality and temper. I am told that 
they are not satisfied with the English iron and steel, but 
have bought up all the best parts of the stocks in Sweden also. 
In 1877 a number of Americans bought sample lots, and had 
them examined by the most skilful chemists in the steel trade. 

_A correspondent, who professes to be an expert, cautions Eng- 

lish capitalists against letting too much of the best raw material 
leave the coun It would be wiser, he thinks, to keep it at 
home till it d be sent out in a manufactured state. Some 
a ago it was customary to see nearly all the rails leave 
Sheffield in a finished state: now we see the Bessemer blooms 
leaving in the rough, and it may be questioned if they are all 
intended for rails. 

Some six months ago a large capitalist and manufacturer in this 
town was advised to lay in a large stock of Swedish iron and 
Bessemer steel. He declined on the ground that prices were 
certain to get lower. He found himself mistaken. ices rose 
rapidly, and he lost some £10,000 by missing his opportunity. An 
American manufacturer who recently met an English merchant 
in Sweden, stated that he was making arrangements to be supplied 
direct from Sweden. ‘‘Shouldanyone”—heremarked—‘“‘ be tempted 
to say American manufacturers have no use for the large stocks 
sent over to America, it is well to remember that good iron and 
steel are always worth investing in when they get so much below 
their real value as we have had them of late, and good quality is not 
found in every country. As yet nothing has superseded Swedish 
iron in quality.” : 

The engineering establishments are about as usual—if any- 
thing, a trifle slacker. A great deal of engineering work proper 
goes from Sheffield to Glasgow. Why it is, nobody knows ; but 
the parts of engines are made here and sent to Glasgow to be 
put together. 

With the exception of fine cutlery and the silver and allied 
branches, which are enjoying ey Botan usual as Christmas 
approaches, there is no great animation in the lighter depart- 
ments. Several noticeable novelties in the form of cake basket * 
vegetable dishes, and similar goods, are being introduced this 
season, 

In the heavy branches, armour-plates, boiler and ship-plates, 
rails, wheels, tires, springs, and axles are as freely inquired for 
as ever; and there is sufficient work on hand to keep the mills 
going till well into the spring. Rails have maintained the advance 
made on the increase of price in hematite irons, and boiler and 
ship-plates are also firm at advanced quotations. 

n the coal trade there is hope at last of a sliding scale for the 
regulation of wages. A basis of agreement has been drawn up, 
and the standard price of coal has been fixed at 5s. 10d. per ton. 
When the price of coal falls beneath that figure wages will be 
reduced so much a ton ; when it rises wages will be advanced. 

Steam coal continues to be very languidly called for. House- 
hold sorts are brisker, and an advance of ls. to 1s. 8d. per ton 
has been generally secured. In previous years, however, winter 
advances have varied from 3s. to 5s. per ton. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron trade in the earlier part of the week was some- 
what weaker than it was last week. That was not attributed to 
any decline of trade, but to the fact that merchants had iron on 
their hands which they were anxious to dispose of before the new 

ear. In several cases makers have contracted with consumers 

irect for supplying iron next year. Prices will probably fall a 
little for a week or so, but after that there is every reason to 
believe that they will commence to advance. In the meantime 
since the commencement of the week, a fluctuation has been 
experienced, and whereas merchants’ quotations on Tuesday were 
43s. 6d. for No. 3, on Wednesday they were 45s. Makers’ quota- 
tions remain unaltered. Messrs. Connal and Co.’s stores are 
increasing considerably. They now hold 96,750 tons of Cleveland 
iron. The shipments of pig iron have been comparatively small 
during the week. 

The traffic returns of the North-Eastern Railway Company for 
last week are unsatisfactory. They exhibit a decrease of £6214 
as com with the corresponding week of 1878, which is dis- 
couraging after the recent advance. 

I alluded last week to the probability of a reconstruction of 
the Rosedale and Ferryhill + ap mtd Limited, which went into 
liquidation in the early months of the present year. The balance- 
sheet showed a healthy state of affairs, and the undertakings of 
the company had a good name in the district. The stoppage 
peste Bi iron fallen to an abnormally low price. I 
understand that the matter is progressing very satisfactorily, and 
that there is every reason to believe that the old proprietors and 
their friends will again work the furnaces and mines. 

The Cleveland mineowners met a deputation from the engine- 
men and mechanics employed at and in connection with the 
Cleveland mines, last week, on the subject of an advance of 
wages. The men having declined to accede to an offer of 8 per 
cent. advance on a sliding scale, the owners in the case of 
winding-enginemen to increase it to 10 per cent., but as affecting 
the rest they would make no addition. 

The manufactured iron trade is prosperous. Orders are fairly 
plentiful and there is a prospect of good work throughout the rest 
of the winter. The Moor Ironworks at Stockton are to be re- 
startedin a day or two after having stood idle for some months. On 
Monday the Standing Committee of the Board of Arbitration met 
again at Darlington for the purpose of considering the ironworkers’ 
wages question. The men’s demand was 15 per cent. advance. 
It was ultimately agreed to recommend the full board to grant an 
advance of 124 per cent. to the Ist May, 1880, or 1s. 3d. per ton 
on puddling, and refer the bases of the future sliding scale to 
arbitration. As that will mean a most substantial improvement 
of the puddlers’ position, it may be presumed that a contented 
feeling will prevail. 

The official liquidator of Jackson, Gill, and Co., Limited, iron 
manufacturers, has issued a scheme for re-construction. In it he 
states that at the time the winding-up petition was presented the 
total unsecured debts amounted to £15,633 9s. 1d., and the assets 
to rank against them were £14,746 1ls. 1d. The unissued capital 
is £7900, and he states that counsel advises that up to that extent 
the vendors would be placed on the list of contributories in respect 

of shares. Assuming that a fair proportion of the creditors would 
take shares in the company, he suggests the raising of £11,600 by a 
subscription of £25 per share made by the solvent shareholders. 
The works are well supplied with orders, and except for the way 
the company was er ewe by being compelled at its com- 
mencement to accept forged scrip, out of which a noted case 
against a clergyman arose, it never ought to have stopped. 

Some iron shipbuilders who have been pushing rapidly on with 
their orders have already very little work for their frame 
turners. The condition of the trade, however, generally is good. 
The shipwrights employed at Messrs. Raylton, Dixon, and Co.’s 
yard came out on strike on Tuesday. Their reason was that the 
company were employing two “ blacklegs.” 


The coal trade is brisk, and prices have advanced. Coke is now 
demand, and commands better prices. 

e engineering trades are fairly well supplied with orders, but 
there is not any push on in these departments. 

On Monday last a most interesting paper on the dephosphori- 
sation of iron was read before the Cleveland Institution of Engi- 
neers by Mr. J. E. Stead, of the firm of Pattinson and Stead, of 
Newcastle-on-Tyne and Middlesbrough, analytical chemists. At 
the conclusion, Mr. E. Windsor Richards, the general manager 
for Messrs. Bolckow, Vaughan, and Co., stated that they were 
ee to receive two new converters shortly, specially con- 
structed for the Thomas-Gilchrist process, when they would at 
once commence manufacturing Cleveland steel on a large scale. 


in 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade is active and prosperous in nearly all its depart- 
ments. In the course of the past week a very fair business was 
done in pig iron, notwithstanding the unsettled state of the 
masters’ relations with the miners. The demand from the United 
States has been good, while the home trade is steadily improving. 
Since last report other three furnaces have been relighted, making 
a total of 100 in blast as compared with 92 at the same date last 
year. Storing pigs continues on an extensive scale, and the 
stocks in the hands of Messrs. Connal and Co. now exceed 
400,000 tons. The shipments last week were but moderate in 
bulk; but it must be borne in mind that there is at present a 
very large home consumption. 

Business was done in the warrant market on Friday morning 
at from 60s. to 59s. 9d. cash, and 60s. 3d. one month, whilst the 
afternoon quotations were 59s. 104d. to 59s. 9d. cash, and 60s. 3d. 
to 60s. 1}d. one month. A fair business was done on Monday at 
60s. 14d. seven days, and 59s. 74d. cash. On Tuesday a number 
of transactions took place at 59s. cash, after which the market 
steadily improved to 59s. 10}d. cash, and 60s. 2d. one month. 
Business was done on Wednesday up to 60s. 74d. cash, 60s. 104d. 
one month. There was a strong market to-day—Thursday— 
at 61s. to 61s. 44d. cash, and 61s. ita. to 61s. 9d. one month. 

There has been a well-sustained demand for makers’ iron, at 
the prices of last week, with a few slight alterations, for the 
most part in an upward direction. The quotations are as 
follows :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, Gls.; 
No. 3, 59s.; Gartsherrie, No. 1, 65s.; No. 3, 61s.; Coltness, 
No. 1, 68s.; No. 3, 6ls.; Summerlee, No. 1, 65s. 6d.; No. 3, 
59s. 6d.; Langloan, No. 1, 65s.; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s.; No. 3, 59s. 6d.; Monkland, No. 1, 61s.; No. 3, 59s.; 
Clyde, No. 1, 62s.; No. 3, 59s.; Govan, at Broomielaw, No. 1, 
6l1s.; No. 3, 59s.; Calder, at Port Dundas, No. 1, 64s.; No. 3, 
60s.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 59s.; Eglin- 
ton, No. 1, 62s.; No. 3, 57s. 6d.; Dalmellington, No. 1, 62s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 62s. 6d.; ditto, 
specially selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 
64s.; No. 3, 61s. 

The malleable branch is just now exceedingly well employed at 
nearly all the ironworks. Indeed, so much is this the case that 
in some instances it is not easy to find sufficient men to overtake 
the work. Plates, both iron and steel, are in large request for 
shipbuilding; rails are also active ; and the engineering works, 

articularly those who undertake large contracts, are very busy. 
Prices are all firm at advanced figures. 

The coal trade of Glasgow is now reduced to the shadow of its 
former self by the perpetuation of the miners’ disputes, and the 
restricted output which has made it impossible for the coal- 
masters to sell their product at rates which shippers will pay. The 
latter have been accommodating themselves at other ports on the 
East and West Coasts of Scotland, also of England, where prices 
are more moderate and coals abundant, The prices have again been 
advanced 1s. per ton to the domestic consumer, who not having the 
facilities of the shipper for supplying himself elsewhere, is obliged 
to pay what is required of him. To indicate the low condition into 
which the trade has fallen, it may be stated that the shipments 
from Glasgow last week aggregated only 3500 tons. The state of 
matters in Fife, and the eastern mining counties generally, where 
there has been little or no trouble with the miners, is very 
different. ‘The demand for all kinds of coal, both for home use 
and shipment, is large, and the stocks are being rapidly carried 
away. In fact, the complaint is that the railway companies are 
not affording adequate facilities for the transmission of the 
mineral. 

Various proposals have been made in this district with the 
object of arranging a sliding scale of payments for the miners, 
and to terminate the wages disputes which are — so much 
injury to the trade. No general scheme has as yet found very 
much support, but Messrs. James Dunlop and Co. have arranged 
with the coal miners employed by them at Clyde Ironworks, 
Kenmuir and Newton Collieries, to give the principle a trial for 
three months, commencing on 1st January. The scale begins 
with a wage of 3s. 4d. chen iron is at 45s. and under 47s. per 
ton, advancing 2d. per day for each 2s. per ton of increase in the 
price of pig iron. e wages are to be regulated every month, 
the average rate of warrants in the Glasgow market for the 
previous month to determine the rate of wages for the current 
month as per scale. The average rate per ton fcr pig iron 
warrants during November having been 56s. 2d. or thereby, 
had this scale been adopted for December, the wage to the collier 
this month would have been 4s. 2d. per day. e arrangement 
is calculated upon the usual day’s work, as in force prior to 
the beginning of the movement for a reduction. Some of 
the coalmasters, among them being those of the Slamannan 
district, have made overtures to their workmen for the 
adoption of a sliding scale, which to some extent have 
been successful. Disregarding the vote of a mass meeting, 
noticed in last week’s correspondence, to the effect that the 
masters offer to withdraw the last 6d. per day reduction, the 
leaders of the miners’ union took a poll of the collieries, with the 
result that a large majority of the men voted for a general strike 
unless the masters should return 1s. per day. All last week, and 
most of the present week, therefore, a large proportion of the 
colliers have been idle. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE really seems now every certainty that by the new year 
a satisfactory sliding scale will be arranged between masters and 
men. One of the great objecting centres to the arrangement has 
been the house coal men, and I am glad to find that by a 
majority of 1400 they have decided to arrange a sliding scale 
with the employers. This satisfactory result was brought 
about on Saturday last at Llancaiach. The steam coal men 
affirmed it last week, so that there should be no further delay 
in coming to a settlement. There is no doubt that neither 
long contracts nor advance in price or wages can take place 
until a good term of peaceful operations is secured. 

The ruling prices at the principal ports are as follows :—Best 
double screened, 9s. 6d. to 9s. 9d.; colliery screened, 9s. to 
9s. 3d.; small, 4s. to 4s. 6d. No. 3 Rhondda maintains its price 
at 8s. 3d. to 8s. 6d., and the advance of coke from its long 
stationary figure of 12s. to 14s. and 14s. 6d., and best foundry to 
as much as 16s. has been secured. There is a steady demand pre- 
vailing for coke, but makers hold tightly, and most business ends 
with the year, after which there will be another advance. In 
coal operations there has been some sluggishness, and the total 








exports from Wales for the week only slightly exceeded 
Cardiff, 


100,000 tons. The total was as follows:— From 


78,531 tons ; Newport, 21,400; Swansea, 11,791; total, 111,722, 


This, compared with late = shows a falling of 20,000 tons a 
week—a result in my opinion due in a great measure to the non- 
arrangement of terms between the coal ownersand themen. There 
was a meeting of the association at Cardiff on Saturday, Mr. W. 

Lewis presiding. The transactions pending the needed 
sliding scale were not of much public importance. I am glad to 
note, however, that the A iation is resolutely striving to 
establish the best relation between labour and capital, and no one 
has been more devoted and energetic in this, asin many other 
able efforts, than the chairman. 

The far-sightedness of Mr. Menelaus now begins to bear fruit 
at Dowlais. The stocks of ore from Bilbao are prodigious, so 
too are pig, puddled bar, and steel ingots, all turned out en 
wages were at the lowest, and the way that prices have gone 
up since show that the speculation, as was long predicted in these 


columns, will be a good one. 
lace at Dowlais, Cyfarthfa; 





An advance in wages has taken 
and after the 5th of January a similar gratifying result will take 
place at Townsend and Co.’s, Briton Ferry. 

The transfer at Blaenavon on sale has not yet been accomplished 
as rumoured, but it is hopeful, as the works are now in a paying 
condition. Operations there are being continued by the creditors, 
and four furnaces are in blast. 

At Tredegar, as well as at Rhymney, they are modernisin 
furnaces, by which a greater yield will be attained at a reduc 
cost of coke. At Rhymney the furnaces will be elevated 60ft., 
and it is expected that 4 cwt. of coke per ton will be saved. 

The Rhymney Company has issued a scheme for obtaining 
£150,000 to clear away certain debentures, and supply a large 
reserve. 

There are satisfactory signs at Landore, and a fuller 
measure of operations is expected shortly. I am glad, also, to 
note an improvement in the imports of foreign ore, for since 
our dependency in this respect the greater the slice of Spanish 
coast in South Wales the Setter. Gur home hematites are not* 
much richer than the ordinary Welsh ore. 

Most of the mills and forges are at work at Melingriffith, Messrs 
Booker, and what is equally satisfactory, as prices of charcoal 
tin-plate have gone up to 26s. 9d. to 27s., and trade in that direc- 
tion is brisk, the works should pay. 

It may interest to show the character of the iron trade. Last 
week there was a total close upon 4000 tons of iron and steel of all 
descriptions sent from Wales. This included 84 iron trucks from 
Dowlais to Bilbao, 1058 tons bar and bundle iron to Salonic: 
300 tons rails to Genoa, 310 tons bars to Smyrna, 195 tons stee 
and 400 tons scrap iron to New York. 

Patent fuel is in good demand. ‘Turkey and the West Indies 
are good customers. Coke, both for export and house use, is 
brisk, and from 2s. to 3s. advance maintained. ‘Tin-plate is 
rather dull, and naturally so at the close of the year. No 
receding price, however, has come under my notice, and ordinary 
coke quality fetches 23s. 6d. to 24s. Prices next quarter may be 
more than this. 

In the Forest of Dean the coal trade has suffered from the bad 
weather. House coal advance is maintained—10s. 6d. to 11s, at 
collieries. November return of pig iron shows 3400, against 
2207 for previous month. At Parkend the tin-plate mills are 
busy. Locally in the Forest it is a subject of surprise that there 
is not as good a flush in the iron trade as in South Wales. In 
Wales several makers have closed their books for pig, and prices, 
contrasted with those of August, are doubled. have known 
sales effected at £4 7s. 6d. 
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ArricaN Iron ORE For THE UniteD States.—Advices received 
yesterday from New York, state that about twenty vessels with 
cargoes of iron ore, have cleared from Algiers for New York, 
Philadelphia, Baltimore. Galveston, New Orleans, and Perth 
Amboy. The aggregate quantity of ore carried by these vessels 
is 58,000 tons. 

TueE wisdom of the German postal and telegraph authorities 
in connecting Berlin with the chief cities of the empire 
by means of a system of underground telegraph wires—a scheme 
which has already been carried out between Berlin, Cologne 
Metz, and some other cities—has been fully confirmed during 
the severe weather recently prevailing. While the violent 
storms of wind and snow have in many districts been the cause uf 
constant stoppages in the telegraphic communication between 
places connected by overground wires, the traffic on the subter- 
ranean lines has been unaffected. 

Parerson’s Exectrrican CataLocve. —It is not very often 
that catalogues call for special notice; but the large number of 
students and amateurs, as well as scientific experimenters and 
manufacturers, who are now interested in electrical apparatus of 
some or other kind, will be glad to know that this catalogue not 
only contains illustrations and prices of all the many instruments, 
batteries, cells, parts of instruments and apparatus, bells, screws, 
clamps, magnets, and everything an experimenter can require, 
but it contains a great deal of elementary information on batteries, 
electric signalling, methods of fixing signals and bells, written in 
a practical style, and making the catalogue much more useful 
than it would be as a simple though very complete price list of 
all the little things coveted by amateurs as well as others. 

Erps’s Giycerive Jususes.—Cavtion.—These effective and 
agreeable confections are sold by most chemists. By others, 
however, attempts are often made at substitution. e, there- 
fore, deem it necessary to caution the public that they can only 











be obtained in boxes, 6d. and 1s., labelled—‘‘ James Epps and 
Co., Homeopathic Chemists, London.”—[Advt.] 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 
No. IV. 


Ln our last article on the history of the locomotive we | 


digressed from the Stockton and Darlington Railway to 
describe the opening of the Liverpool and Manchester 
Railway, reproducing an account of the ceremony from 
contemporary documents, and we published at the same 
time an engraving of one of the first of Stephenson’s long- 





boiler engines—the North Star. Returning now to the 
progress of events on the Stockton and Darlington line, 
we illustrate at page 464 two locomotives. One of these 
—the Meteor—was built from the designs of Mr. Bouch 
at the Shildon Works of the Stockton and Darlington 
Railway in 1843, for working passenger trains. he 
boiler was 8ft. long by 3ft. 6in. in diameter. The fire- 
box was of copper, 3ft. 8in. high, 3ft. 10in. long, and 
2ft. 10in. wide. The tubes were of Lowmoor iron, 115 in 
number, 8ft. 6in. long, 2in. in diameter, and 14 w.g. 





19tons 8cwt. The — worked regularly at forty | 
miles an hour. The tender was made of iron plates in. | 
thick, mounted on wood frames 14ft. long, carried on four | 
wheels 2ft. Gin. in diameter. The wheel base was 7ft. | 


long. The tank held 936 gallons of water, and the | 
bunker 2 tons of coal. Its weight in working order was 104 | 
tons. The total length of engine and tender was 36ft. 10in. 

We give below an engraving of a remarkable engine, 
‘the Commerce, built at Shildon in 1846 by the Stock- 
/ton and Darlington Company; the engine continued 


unable to obtain the precise dimensions of the Commerce. 
The engine had a copper fire-box and 93 brass tubes, and 
was made exclusively for working mineral trains, the 
double sets of buffers at each end being used to suit 
different types of wagons. 

The Huddersfield, illustrated at page 464, was built by 
Messrs. Bury and Co. in 1846, for working mineral trains 
on the Stockton and Darlington line. The type will be 
readily recognised. The boiler was 11ft. lin. long by 
3ft. 6in. in diameter, with the well-known semicircular 











at work up to the year 18€3, when the photograph from 
which our illustration has been acl was taken. The 
weather board and the chimney are evidently of much 
later date than the rest of the engine. Whether this 
locomotive was built under licence from Stephenson or 
not we are unable to say ; but it is clear that we have 
here the only essential feature in the long boiler system, 
namely, the placing of the three axles between the 
fire and smoke boxes. The method adopted for enabling 
the connecting rod to be coupled on the inner end of 
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copper fire-box and dome topped outer shell. The fire-box 
was 4ft. 3in. high, 3ft. 63in. long, and 3ft. Gin. wide. 
There were 121 iron boiler tubes 11ft. 4in. long, and 2in. 
in diameter, 14 w.g. thick. The total heating surface 
was 782 square feet ; the safety valves were loaded to 
100 lb. on the square inch; the frames were inside, and 
the cylinders 15in. diameter and 24in. stroke. The four 
coupled wheels were 5ft.in diameter. The total wheel 
base was but 7ft. 8in. The engine was quite unsuited 
for high speeds, and appears never to have run at much 


An Account of Work done by the Locomotive Engines on the Stockton and Darlington Railway, with the Expenses of Repairing and Working the same for Twelve Months, 


Ending June 30th, 1839. 









































No. of miles} No. of tons | } Cost of Cost of 
: an ;  Enginemen’s and fs haulage each 
g r passed over |hauled over,Cost of repairin gn ’ Interest upon |Total cost of each) A 
y, Names. by each |one mile by| each engine. $ iremen’s each pi engine. | per oo Increased value. Decreased value. —_ 
| engine. j|each oon — } ae ie 
£°a &d 2a 2 ie oe 6 ol fa &@ £ 8. d. d. 
1 Locomotion 9,854 322,6135 | 19517 3 197 311 1413 4 407 14 6 “30 —-— 40 0 0 9°9 
2 Hope en 17,182 678,295 330 16 11 368 27 | 3210 0 a a, Be ee 100 0 0 -_---— 10°2 
3 Black Diamond 6,474 211,808 734 0 0 127 0 7 210 0 8310 7 | 8 530 0 0 -_---— 32°1 
4 Diligence _... | 19,950 742,082 387 2 10 406 13 1 36 5 0 s30 O11 | 26 35 0 0 en jen oa 9°9 
5 Royal George... | 15,332 373 411 327 211 23 00 725 710 | 3 250 0 0 —--—— 113 
6 Experiment... 7,454 135 0 6 2 23 | 19 0 0 306 2 9 | “30 —-—-— 260 0 0 9°8 
7 Rocket 884 17 3 2 2614 4 | ~~ GS 4542 ; 2 --— --—--— 122 
8 Uo 16,385 485 13 3 326 9 7 | 20 0 0 832 2 10 | "33 350 0 0 -_—_—— 121 
William 4th ... 1,760 321 35 11 11 2610 0 9 40 | 36 —--—— —_--—— 123 
11 ehive ... 21,200 373 9 11 452 5 10 41 5 0 867 0 9 “24 -_---— 23 00 9°8 
12 Briton 22,031 22519 4 454 3 2 4315 0 723 17 6 _ 20 --— so 1 Fe 
13 Coronation 14,919 201 3 7 25412 7 19 15 10 475 12 0 "26 30 0 0 ——- | 81 
14 Tees ... 24,628 408 12 5 516 7 1 4210 0 967 9 6 *24 -_--—--— 9000 =«6|COUO4 
15 9, 20918 5 199 9 3 | 2915 0 439 2 8 28 —_--—— ——— | 107 
16 Director ... 18,243 297 16 10 384 0 4 | 4210 0 724 7 2 "24 --—— —-—— | 9 
17 Whig GRP Stasi carina Sa 7,569 8414 1 148 16 8 17 0 0 25010 9 | “21 -_---— —-—-— | 79 
18 Ee een weer aero ee 5,297 105 17 8 89 9 3 26 9 2 22116 1 | & | 75 0 0 ——— | 100 
19 Darlington Se ar 13,939 385 16 8 262 15 1 34 0 0 682 11 9 | 35 70 0 0 —-—— | uz 
20 Adelaide ... 23,912 373 411 489 18 11 4210 0 9051310 | ‘24 | —- —-—--— | 90 
21 EE ee ee ee ee 306 5 9 495 0 8 4400 85 65 | +23 | --— 20 0 0 90 
22 ST ee ee ee | 18,879 313 8 10 397 13 7 4110 0 7am 6 | @ -_---— 70 0 0 9°5 
23 ee lt vs! Seance ews Sper aa 16,688 318 10 8 353.12 8 37 10 0 70913 4 | ‘29 | 110 0 0 -—— 102 
24 Magnet ... 18,832 324 12 6 401 15 6 50 0 0 776 & 0 | -—— 40 0 0 9°8 
25 Enterprise | 16,926 523 17 4 366 10 11 36 5 0 926 13 3 33 | 23 00 —-—— | 1 
Majestic ... } 20 0 0 20 0 0 130 0 0 meee | 
346,460 12,615,502 7140 910 7233 12 8 746 10 0 15,120 12 6 | 170 0 0 540 0 0 
Interest pe duplicates... 148 0 | 540 0 0 
Additional wages, &e. ... 120 0 0 ——- | 
— —— | 1165 0 0 [Increased value. | 
15,358 12 6 | 473 © 0 Old materials. | 
| } Deduct for increased value and old materials...| 1,638 0 0 |—_ —__—_ 
} | ——— Average} 1638 0 0 
12,615,502 |+ 13,750 12 6 =2 | 
thick. The total heating surface was 633 square feet, and | the crank oe in the driving wheel is very ingenious, a | over twenty-five miles an hour. The total weight was 
the pressure was 1001b. on the aauee inch. The engine | large eye being forged in each connecting rod in| 20 tons 12 ewt. in working order, equally distributed 


had two outside and four inside frames. The inside 
cylinders were 13in. diameter by 20in. stroke. The feed- 
water was supplied by two pumps. The driving wheels 
were 5ft. diameter, and the leading and trailing wheels 
3ft. Gin. The total wheel base was 13ft. llin. The 
weight on the leading axle in working order was 
6 tons 17 cwt.; on the driving axle, 7 tons 17 cwt.; and 
on the trailing axle, 4 tons 14 cwit.; total weight, 





which the leading wheel crank-pins worked. In this 
way, no doubt, some advantages were gained over the 
ordinary arrangement, in which the connecting rods lay 
hold of the outer ends of the crank-pins ; one of the 
principal being that the cylinders can be kept closer to 
the frames. We understand that several engines were 
built on this plan, and that they all worked well, the 
connecting rods giving no trouble. We have been | 





among the four wheels. The tender was of tin. iron 
plate, on wood frames 13ft. long; the four wheels were 
2ft. Gin. diameter; the wheel-base 7ft. 5in.; the tank held 
900 gallons of water and the bunkers 2 tons of coal. The 
extreme length over all of engine and tender was 39ft. 

The table above will be examined with interest. 
Tt has been carefully printed from the original manu- 
script, and explains itself. 








VISITS IN THE PROVINCES. 


Tue past few months have not been the most auspicious 
for visiting engineering factories in and near Manchester, 
most of the shops showing some, and others very strong, 
indications of the loss of work in engineering fields, con- 
sequent upon the general trade depression. Even under 
such conditions, however, some things worthy of note are 
to be seen. A few may therefore be described. 


SMITH AND COVENTRY’S MACHINE TOOL 
WORKS. 


These works consist mainly of one building, nave and 
aisles, with two principal floors. The nave or central 
part forms an excellent erecting shop, served by two 
overhead travelling cranes, while the aisles, upper and 
lower, form the fitting, turning, and planing sho All 
are well lighted by windows, and nearly all 


e gas- 


burners are provided with reflec- 
tors of about lft. 3in. in diameter, 
by which the effectiveness of the 
light is much increased. The shops 
’ are well arranged and ordered, and 
afford a good example of works 
of the kind. 

One of the most noticeable 
features observable amongst the 
tools in course of construction is 
the evidence of the greatly in- 
creasing attention which is now 
being paid to the employment of 
milling tools. Many years ago 
rose bits, toothed discs, and cir- 
cular cutters of various forms were adopted for occa- 
sional work, such as cutting wheel teeth, cutting 


O 


UTTER 
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keyways, shaping brass work, cutting helical grooves 
in tools, and for such and similar occasional pur- 
poses; but the expense which attended sharpen- 
ing the cutters, most often by softening, filing, and 
rehardening, sometimes to crack in the last process, 
was too great to warrant their general use. The modern 
emery wheel has, however, changed all this, so that a 
small circular cutter which by hand could only be 
sharpened in two hours can now be sharpened in about 
ten minutes, and all risk of cracking in rehardening is 
avoided. Almost all these cutters are sharpened by a 
small emery wheel running with its axis parallel with 
that of the cutter, and not transverse thereto as in 
circular saw sharpening machines. Thus the cutter is 
first turned and a set of notches cut all round, as indi- 
cated in the annexed sketch. It is then hardened, and 
the tops or cutting edges made and sharpened by placing 
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it in a machine, in which a small emery wheel runs as 
shown. By this means every tooth is of the same form 
and distance from the centre, the emery wheel being 
smiall enough to grind one tvoth without touching the 
cutting edge of the next. 

Cutters so produced are perfectly true, and do their 
work better and with less power than one sharpened in 
the ordinary way. Cutters of almost any form of teeth 
may be sharpened by " 
the machines made 
by Messrs. Smith and 
Coventry for this pur- 

se. The Americans 

ave led the way in 
the modern extensive 
employment of these 
cutters for shaping 

articles which have to 
be made in consider- 
able numbers, and for 

the 

above manufacturers aie 
are making an improved American universal milling 
machine, with which, by means of several cutters 
of similar or different forms, and of different sizes 
set on one spindle, a number of edges or faces 
and ves may be sha at one time. Peculiar 
shaped pie for example, as awe of slide rests, 
may have all the shaded faces and edges shaped at one 
operation, and by cutters equally applicable for other 
work. Steel rollers for grinding mills, or discs, twist 
drills, with helical grooves, may also be cut on the same 
machine at comparatively very small cost. 

For some machines Messrs. Smith and Coventry are 
using a very simple, silent, adjustable, feed mechanism. 
It is indicated in the above sketch. Here A and B 
are the driving and feed working disc wheels respec- 
tively, and C is a pair of discs running loose 
upon a spindle controlled as to relative position 
between the spindles of A and B by a_lever 
not shown. The inside faces of the discs C are 
pressed together upon A and B by the spiral spring 
shown. It will be easily seen that by moving C so 
as to change the amount of overlap on A and B, the 
speed at which B will be driven will vary. The minutest 
variation may be thus made in the feed speed, and though 
the arrangement would not do for high speeds, it is very 
satisfactory for the slow speeds of machine tools. p 

An important improvement, which is at the same time 
productive of economy in cost of construction, in planing 
machines made by Messrs. Smith and Coventry, consists 
in the use of flat horizontal sliding surfaces for the bed 
instead of the V grooves so long employed. The V 
grooves and slides are costly to fit, and if too acute 
angled cause much friction, while if the angle is suffi- 
ciently obtuse to ayoid friction due to the inclined 
surfaces, a heavy side cut is liable to move the table. 
The sliding surfaces are therefore iron made flat with an 
adjustable side fillet to take up wear. 

All mandrels are driven into work to be turned in the 
above shops by a small hydraulic press. Damage to 
mandrels is thus avoided, and much time issaved. There 
are many other things in Messrs. Smith and Coventry’s 
works which might be mentioned, but we must cenclude by 
mentioning a well-designed adjustable hanging bearing 
for line shafting, which, without being costly, saves much 
time in erecting this class of mill work. 

TURNER'S ENGINEERING WORKS, SALFORD. 

Mr. William Turner, who has succeeded Messrs. 
Ommanney and Tatham, a firm long known for energy 
and originality, may be said to carry on a general engi- 
neering business, though a speciality is made of two or 
three articles. One of these is the Ashcroft compound 
steam and hydraulic cotton press. Most things are 
carried on in India and Egypt in a leisurely fashion, 
but this is far from being the case in baling 
and packing cotton and jute. This is done with the 
greatest attention to dispatch, and hence it has been 
necessary for cottonpress makers to produce enormous 
and costly machines by means of which these materials 
may be compressed into bales, having a density approach- 
ing that of water, at the rate of thirty to sixty bales an 
hour. For this purpose the press above mentioned 
remains the quickest yet made, the steam cylinder giving 
a very quick motion to the pressing table, and the 
arrangement of two or three pressing boxes on a vertical 
column, so that two are being filled while one is being 

ressed, prevents the loss of the time occupied in filling. 
The press is thus constantly at work, and as many as 
fifty-five bales may be made per hour with the press of 
9ft. stroke, and sixty with the 10ft. stroke, 450 to 500 
bales, of 6301b. weight, being a common performance 
for a day’s work of ten hours. The largest of these 
presses have a total height of nearly 7O0ft. and 
for erecting them a deep tank is sunk in a 
shop of great height in Mr. Turner's works. _ The 
chief features of this press were illustrated in Tne Enat- 
NEER of the 12th January, 1866, but the recent improve- 
ments have been the means of the great speed at which 
the baling is now done. The presses employed in different 
countries differ in some respects, the pressures employed 
being higher in India and America than in Egypt. In 
the latter country the bales rarely weigh more than 30 lb. 
to 35 lb. per cubic foot, while in India and America they 
weigh as much as 40 lb. and 45 lb., while attempts are 
made to exceed this density very considerably without 
damage to the cotton. In these countries the shippers 
usually employ finishing presses for making the bales as 
small as possible for shipment, and for this purpose Mr. 
Turner makes a double-acting press, a pair of rams and 
followers placed between two ends. With this press one 
bale is being finished while the other is replaced by one 
to be pressed. A press specially designed for pressing 
and finishing as adopted in India is also made, in which 
the whole of the hydraulic gear 1s at the bottom, so that 
the upper floor is clear of everything belonging to the 
working of the press, 





Dack’s variable expansion gear as made by Mr. Turner 
has now been applied to a considerable number of engines 
with much success, and one engine so fitted, and 
which has run three years without a single repair, is to be 
seen at work in Mr. Turner’s factory. On the back of an 
ordinary double-ported exhaust valve are two expansion 
valves, worked from one excentric, and controlled by the 
governor. The exhaust valve is worked by a separate 
excentric rod. The expansion excentric rod is jointed 
to a sliding block on the same pin and three-armed 
lever rocks, its upper and lower arms being attached 
by two rods to the two expansion valves and the central 
arm to the governors. The three-armed lever reciprocates 
with the sliding block and the distance between the two 
expansion valves, and therefore the point of cut off, varies 
with the position of the lever as it is operated by the 
governor. 

In the works, in different stages towards completion, 
were to be seen a considerable number of the “ Salford ” 
pumps, made for various purposes. These pumps are 
arranged with the steam cylinder directly above the ram, 
and placed upon two pillars, which form air vessels, one 
being in connection with the suction, and the other with 
the delivery. The valves are arranged so as to be 
very easily accessible, and every part is of good design 
and very strong. 

Another speciality is Wippermann and Lewis’s auto- 
matic pump for supplying air vessels of large pumps with 
air. This is now largely used, and is found to be productive 
of economy and to save a great deal of labour in ene 
air vessels. The pump is illustrated in the annexe 
sketch as applied to an ordinary pumping engine. It 
consists of a cylindrical vessel A, which has no working 
parts, the water itself forming the piston ; at the bottom 


WIPPERMANN AND LEWIS'S AIR VESSEL FILLER. 


of the chamber is a small pipe B, fitted with a regulating 
cock C, which is attached to the pump valve-box, imme- 
diately below the delivery valve ; at the top of the vessel 
is fixed a small gun-metal valve-box D, fitted with inlet 
and outlet air valves, and from this a delivery pipe E 
communicates directly with the air vessel. The action of 
the apparatus is as follows:—When the main pump 
draws its water it will partly empty the vessel A, the 
amount being indicated by the gauge F, and regulated as 
desired by the cock C; on the return stroke of the 
pump plunger, the whole of the air drawn into the cham- 
ber A is sure to be delivered into the air vessel G, 
because the pressure in the main pump when delivering 
is in all cases greater than on the suction side. 

The advantuyes of this pump over others are that the 
air supply can be perfectly regulated ; there can be no 
friction, as there are no working parts; it is perfectly 
noiseless in action, and may be attached to any engine, 
whatever the construction, at much less than the cost of 
an ordinary charging pump. It may be placed in any con- 
venient position entirely away from the engine, providing 
its connections to the pump and air vessel be arranged 
as indicated, and it may also be applied to all machines 
where a constant and regular sup iy of air is required. 

As applied in the Liverpool Wasrwatn under Mr. 
Deacon, the pump is said by him to save much trouble 
and labour. 

We must leave unnoticed several articles in Mr. 
Turner’s works of much merit, and of the good design 
for which the works have a high reputation. 


KENDALL AND GENT’S WORKS, SALFORD. 


At these works, besides a number of well-made and 
handy tools, including Sharp and Turnwall’s vertical slot 
drilling machines, shaping machines, small screw-makin 
machines, and a very useful hand tube screwing an 
cutting machine, we noticed Sam’s new double-action 
boiler feeder illustrated herewith. It is one of the 
— if not the simplest injector made, and will work 
under any pressure of steam. It will lift feed-water from 





a low level and feed with water considerably heated. As 
will be seen from the engraving, it has but one handle 
for setting it in work, and has no stuffing-boxes, The 


SAM’S BOILER FEEDER. 


makers are now constructing them to lift 10ft. and force 
from 85ft. to 100ft. 

The wheel A controls the steam valve, and is used to 
put the instrument in motion. The wheel B at the top, 
only occasionally used, controls the quantity and tem- 
perature of the water fed into the boiler, and also pro- 
vides adjustment to suit the varying steam pressure. To 
start the injector, tbe steam valve A is opened slightly, 
when water issues freely from the overflow ; the valve is 
then gradually opened until it is fully open, and the over- 
flow valve closes. The feeder is then working. If with 
steam valve wide open water still comes from the overflow, 
and is very hot, the wheel B is turned from left to right 
until issue of water ceases. If the water and full admis- 
sion of steam issuing from the overflow be comparatively 
cool, B is turned in the reverse direction, until as before 
drip ceases. 

While looking at one of these injectors at work, the 
attendant with a pair of pincers pulled the overflow valve 
open by the projecting end of the stem. The injector con- 
tinued to work, and lifted the water from a tub placed to 
take the overflow, which was about 5ft. below the injector, 
and the water was at a temperature of about 75 deg. 
This injector has been tried on a locomotive running at 
from fifty to sixty miles an hour, and found to hold its 
feed without a single break. 





WROUGHT IRON BRIDGEWORK. 
No, II, 

In the first article on this subject ourremarks were chiefly con- 
fined to the consideration of the effects of rolling loads upon 
wrought iron structures, and before we leave that part of the 
subject, there is the action of another external force which 
should not be neglected. We refer to the wind, a most im- 
portant element to be taken into consideration when designing 
a roof or building, and which should not be neglected in the 
calculations for a bridge, especially in the long span roadway 
bridge, when, if the bridge be not braced, or constructed so 
as to obtain lateral stiffness, oscillations would be set up in a 
strong wind, which might seriously affect the stability of the 
structure, and it is therefore very necessary that means be 
adopted to counteract these effects. This is generally done 
by means of diagonal bracing fixed horizontally under the 
roadway and between the main girders; but we remember 
seeing a very novel plan in a bridge designed by Mr. Baker to 
cross the river Broom at Braemore, when, instead of having 
the booms in a vertical plane, they were curved inwards, thus 
giving them increased lateral stiffness at the expense of a small 
amount of metal. 

The question now arises, What is the amount of pressure of 
the wind on a given area, and what must be allowed in our 
calculations? If we seek for information amongst the papers 
of most of our great authorities on the subject of wise and 
storms, where we should naturally expect to find most accurate 
observations recorded, we find ourselves in hopeless confusion, 
and we come to the conclusion that there is yet a great deal to 
be learnt in anemometry. Not only dothe various authorities 
differ as to the relation of the speed of the wind and the 
consequent pressure, but they cannot agree as to the 
description of the wind; for instance, Smeaton, Beaufoy, 
and others give 31 lb. to 49 lb. on the square foot as 
the force of a hurricane, while Scott Russell in a 
table which is to be found in the Annales de Bureaux 
des Longtudes for 1828 gives 8 lb. as the force of a 
hurricane. Again, we have totally different accounts of the 
velocity and pressure of the same storm, so it is very evident 
that there is something erroneous in the statical methods of 
obtaining the pressure of wind, and that there are other 
influences at work which should be taken into consideration, 
One possible source of error may be in the use of thin metal 
discs, when the partial vacuum formed at the back, by the 
air rushing past the purery. will no doubt affect the recorded 
pressure, which will vary of course with the angle of the 
direction of the wind and the face of the disc. Some years 
ago Mr. Hutton conducted a series of most elaborate experi- 
ments at the Royal Military Academy, Woolwich, on the 
pressure and velocity of the wind, and the following is a 
verbatim copy of the conclusions he came to at the end of his 
investigations :—‘‘ On the review of the whole of the previous, 
we find that the results of the air, as determined from the 
foregoing experiments, differ very widely both in respect to 
its quantity on all figures, and in regard to the proportions of 
its action on oblique surfaces from the same actions and 
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istances as assigned by the most plausible and imposing 
Shaesies which have hitherto been pO sore and confided in 
by philosophers. Hence it may be concluded that all the 
culative theories on the resistance of the air hitherto laid 
own are very erroneous, and that it is from experiments 
only, carefully and skilfully executed, that a rational ho 
can be founded of deducing and establishing a true and useful 
theory of the action of forces, so intimately connected with 
the numerous and important concerns of human life.” 

The following are records of some of the highest winds that 
have been known, which may, perhaps, assist us in forming 
an idea of the maximum pressure to adopt in our calculation, 
but the accuracy or truth of the very high recorded pressurss 
we consider exceedingly doubtful :—In the ‘‘ Proceedings of 
the Asiatic Society of Bengal” for 1873 it is stated that at 
Calcutta the highest pressure, recorded by an Osler’s anemo- 
meter, was 501b, to the square foot. During the gale at Glas- 
gow in January, 1868, the recorded pressure was 42 lb. to the 
square foot. In October, 1859, when the Royal Charter was 
wrecked, a pressure of 301b. was recorded. During the storm 
which swept the country about fourteen years ago, when the 
roof in course of construction at London-road Station, Man- 
chester, fell in, a pressure of 3341b. was recorded. Tredgold 

ives as a maximum observed pressure 574 lb. per square foot ; 

ut during the gale of Sunday, September 26th, 1875, a pres- 
sure of 70 lb. was registered ; and on the 9th of March, 1871, 
a pressure of 92lb. was registered by Mr. Hartnup at the 
observatory on Bidston Hill. 

From the above figures, it would be rather difficult to say 
what was the safe amount to allow; but we have no evidence 
to prove that these extraordinary preseens act simultaneously 
over a large area, and Mr. Scott has shown that they do not, 
and that the pressure of a storm is in distinct, separate 
each extending over a limited area; so we think that by 
adopting 351b. per square foot as the maximum uniform pres- 
sure of the wind, we have an ample margin for safety. Of course, 
a great deal depends on the locality of the proposed structure, 
and for very exposed situations we poner probably allow a 
little more. Some authors, in giving the probable loads on 
roofs, give a very high figure for the pressure of the wind, and 
then add, say, 51b. for snow ; but we may be quite sure that 
when the wind blows with a pressure of, say, 35 lb., there 
will be very little snow left on any roof, and possibly no tiles 
or slates. 

There is a point in the designing of a bridge which often 
does not receive the careful attention it should do, and that is 
the joints and covers of the plates. We may have the plates 
the right thickness and width, but it is very necessary that 
the arrangement of the joints and cover plates be carefully 
designed, so that we may not possibly have any weak places 
at these joints. Joint plates of members in tension have, of 
course, a distinct office to perform from those in compression, 
for the joint covers of the former really represent the plates 
which they cover, and must have the same net sectional area, 
while those of the latter have simply to keep the plates in 
their position, and theoretically do not in any way take the 
thrust of the member in compression, Joints in tension 
require careful designing, and joints in compression careful 
manufacture ; the former require greatest care in the office, 
and the latter greatest care in the bridge-yard. In addition 
to having the required net sectional area in the cover plates of 
a joint in tension, we must, of course, have the same sectional 
area in rivets on each side of the joints ; and but for the fact 
of the rivets being generally e of superior iron to that of 
the plates, it would be necessary to have the area of the rivets 
$ that of the plates, as the proportions given by Rankine for 
the resistance of iron to a shearing strain to that of a tensile 
strain is nearly as 5 to 6. 

Wefind that by having thenecessary numberof rivetsina joint, 
the sectional area of the plate is much reduced in consequence ; 
but if we design it, so that the number of rivets gradually 
decreases, as an in the cut, a little consideration will show 
us that the weakest part of the plate is at the section A B 
when the area is reduced by the diameter of one rivet only, 
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instead of four as when this plan is not adopted. For sup- 
posing the plate were to break at C D, it would have to shear 
the ae rivets behind before it could get clear away; and 
theoretically we could reduce the loss of section to nothing by 
simply gradually reducing the number and diameter of the 
rivets to zero, but of course this is not practicable, and in 
the majority of cases it is not possible to reduce the number to 
less than two rivets on account of constructional arrangement. 
We must not, however, forget that as the covers represent the 
ses at the joints, they must be treated in a similar manner 

y reducing the number of the rivets in the centre of the 
cover plate, when, for the reasons given above, E F 
is the weakest section of the cover. It will be often 
found that it is not advantageous or possible to reduce the 
rivets in the cover to the same amount as for the plate, in 
which case a small addition in thickness to the cover will make 
up for the reduced section. When we have only one thickness 
of plate, as in the verticals of most booms, it is advisable to have 
cover plates inside and outside the joints, by which means the 
rivets are placed in double shear, and consequently we require 
a less number of rivets and shorter cover plates. 

In joints of compression the plates are supposed to butt 
fairly against one another, and theoretically the cover takes 
no part of the compressive strain ; but, of course, it would 
not do to assume that et fitted so accurately together, 
and it is the custom to e the cover plates the same thick- 
ness as the plates they cover; the rivets, however, can be 
eee must closer, and the cover plates need not be so long. 

reat care should be taken that the plates are accurately 

laned at the ends, so as to be perfectly square with the 
— of the plate ; the two plates should butt fairly against 
each other, the whole length of the joint, or the strain will be 
borne by the rivets instead of the plates. For this reason 
many engineers will not trust to the possibility of the plates 
fairly butting, and remagg Nrgad joints exactly the same for 
tension and compression; but we think that with the present 
splendid machinery which is now to be seen in many bridge- 
_ builders yards we need not fear any such fault, wedunenaity 
if proper precautions are taken to ensure the work being 
executed according to instructions. 


As cover plates for joints materially affect the weight of the 





girders it is very desirable to have as few joints as poe, 
and this can be effected by using as long plates as can be rolled 
without materially affecting the cost, and when the booms are 
very broad it is advisable to have the width made up of two 
or more ees by which means we can introduce much longer 
ones without extra cost; and as the longitudinal joint does 
not affect the tensile or compressive strength of the plates, 
no covers are required for it, and the number of joint covers is 
thus reduced to a minimum. 

Before leaving the question of joints, we will casually 
mention, in support of our repeated protest against the use of 
pins, an objection to this form of connection, which we con- 
sider is sufficiently strong to condemn the use of them. Sup- 
pose we take, for example, one of the favourite American 
trusses; it is necessary in our calculations to consider the long 
members in compression as so many columns ; and we know, 
that by placing a pin through the ends at the connections, we 
place them under the same conditions as a column with 
rounded ends. Now such a column, we learn from the well- 
known experiments of the late Professor Hodgkinson, is only 
about one-third the strength of one with its ends fixed, 
which latter condition can be obtained by rivetting the ends 
of the member in question. 

About the question of drilling or punching in bridge work 
there is much to be said on both sides ; but it is very amusing 
to look over our notes and find what conclusive results from 
apparently most elaborate experiments have been published 
by the advocates of each plan to prove that their view of the 

uestion is the correct one. These results are probably 
amiliar to most of our readers, and in the midst of this 
diversity of opinion we are compelled to form one of our own; 
and as “‘ Jn medio tutissimus ibis,” we recommend the adoption 
of both plans, the application of either one being of course 
entirely governed by circumstances. One of the disadvantages 
of punching is the fact of not being able to get the holes so 
true as with drilling, and for that reason all holes should be 
drilled at joints, and where the rivet has to pass through 
many thicknesses of plate; the holes being afterwards 
en countersunk to remove the sharp edge and possible 
‘‘burr” left by the tool. All other holes may be safely 
punched, care of course being taken that the markings are 
properly covered. 

It sometimes happens, through careless punching, drilling, 
or marking out, that some holes do not come quite fair with 
one another, and are, indeed, at times so bad, that the holes 
are ‘‘ blind ;” in such cases the hole should be carefully rimed 
out, and on no account should that dreadful tool the drift be 
used, as in most cases it would be far better to leave out the 
rivet altogether than subject the iron to the fearful tearing 
and dragging, which might possibly affect the safety of the 
structure ; and we think that a person cannot be too severely 
punished who will persist in using such a dangerous tool. 

The next important thing to having the bridge well de- 
signed and properly proportioned in every is to ascertain 
if the iron of which it has to be made is of the proper 
quality. By this we do not mean that we must see if it will 
bear a high tensile strain, for this is a mistake which is 
made in many specifications, and which also satisfies many 
engineers. We must take advantage of the valuable lessons 
taught in the results obtained by Mr. Kirkaldy, in his most 
exhaustive and carefully conducted experiments on the 
strength of iron and other materials. We often see specified 
as the only required test of the quality of the iron, that it 
shall withstand a strain of say twenty-two tons on the square 
inch without fracture ; but Mr. Kirkaldy has shown that the 
breaking does not indicate the quality of the iron, as a high 
breaking strain may possibly be due to the iron being of a 
superior quality, dense, fine, and moderately soft ; or it may 
simply be due to its being very hard and unyielding. On the 
other hand, he showed that a low breaking strain may be due 
to the iron being of a common quality, of a loose and coarse 
texture ; or it may be that the iron is of a good quality, close 
and fine, but at the same time extremely soft. From these 
results it is very evident we cannot trust to the ultimate 
breaking strain as a test of the quality of the iron, and there 
must be some other important qualifications which must be 
noticed and considered in conjunction with it. This qualifi- 
cation is the ductility of the iron, and in all tests the reduction 
of area of the original section, or the elongation of the ‘sar 
after the load has Som applied should be carefully noted. 

Now for a bridge we neither require very hard iron, which 
might be safe under a statical load, but which most probably 
would give way with the smallest vibration, nor do we require 
avery soft iron; so it is advisable that we should specify 
the iron to stand first a certain strain which must bein excess 
of the greatest possible working load, say twelve tons to the 

uare inch, without any permanent set, and afterwards an 
alternate breaking strain of say twenty-two tons to the square 
inch, and to stretch say 12 per cent. By the introduction of 
the first clause we exclude the very soft iron, and by specify- 
ing an ultimate — we ensure to a certain extent the 
necessary softness, From the following table, which is copied 
from one of Mr. Kirkaldy’s report, it will be seen that the 
different descriptions of iron have widely different breaki 
strains ; so it is always necessary to specify for each class ‘ot 
iron, the strain at which the stretching is to commence, its 
ultimate breaking strain and elongation :— - 











Number of samples | Description of iron, | Average breaking 
188 Rolled bar 25°75 tons. 
72 Angle iron 24°50 = ,, 
167 Plates—along fibre 22°65 =, 
160 Plates—across fibre 20°60 ,, 











Engineers of course vary as to the amount of breaking strain 
which they consider necessary, many being much more lenient 
than others ; but we consider the following as very fair and 
sufficient tests :— 

‘* All plates must bear a tensile strain in the direction of 
the fibre, of twelve tons to the square inch, without receiving 
any permanent set ; and to withstand a strain of twenty-one 
tons to the square inch, and stretch as much as 8-per cent. 
before fracture. 

‘* All angle and tee bars to bear a tensile strain of twelve 
tons to the square inch without any permanent set, and to 
withstand a strain of twenty-two tons to the square inch, and 
stretch as much as 10 per cent. before fracture. 

‘* All flat bars used as tension bars to bear a tensile strain 
of twelve tons to the square inch without any permanent set, 
and a strain of twenty-four tons to the square inch, and 
stretch as much as 12 per cent. before fracture.” 

It is occasionally specified that the plate iron shall also bear 
a tensile strain of say eighteen tons to the square inch across 
the fibre ; but this, we think , ig an unnecessary qualification 
to 2 ona a We know that the iron must bear a less strain 
across than along the direction of the fibre, and it is quite 
sufficient for us if the iron stands satisfactorily the latter 





tests; and it is of no consequence to us what it will bear 
across the fibre, as it will never, or ought not to be, subjected 
to such a strain in any structure, although we unfortunately 
see it happening in the shell plates of a badly designed boiler, 
and more especially in vertical donkey boilers. 

Great care should be taken in the preparation of the test 

bars, all tool marks should be carefully filed out, and the 
centre of the section to be tested must be in an exact line 
with the centres of the pins which attach it to the machine ; 
otherwise cross strains will come into action, and the result 
will be a lower breaking strain than the iron will really bear, 
had the test bar been accurately prepared. 
The texture of the iron can be beautifully shown by washing 
the surface with dilute hydrochloric acid, when the metallic 
fibres are at once made very conspicuous and easy of examina- 
tion. We are very apt to be misled as to the quality of the 
iron by the apne of the fracture after it has been 
broken ; for if the specimen be nicked all round with a chisel, 
and afterwards broken across the anvil with the hammer, the 
appearance of the fracture is invariably granular or crystallised; 
but if the specimen be bent and broken slowly, without 
nicking, the fracture will be fibrous. 

It should be stated in all specifications that the tests of the 
iron are to be carried out by some well-known recognised 
authority, as Mr. Kirkaldy for instance ; their perfect accuracy 
may then bedepended upon. There are, of course, many other 
splendid testing machines at different works, and also men 
quite competent to make most accurate tests; but there are 
also other machines we have seen which are supposed to be 
accurate which should be certainly marked ‘‘ doubtful.” To 
show another reason why an independent authority should 
be employed to make the tests, we will mention a case which 
came under our notice about three years ago. A firm of 
engineers and contractors obtained a large order for some 
foreign meee 9 ; the iron was ordered, came in, and the bars 
to be tes were selected by the inspector, and cut to the 
required shape. Upon making the tests, most splendid 
results were obtained, as some of the plate iron stood a test 
of twenty-two and a-half to twenty-three tons per square 
inch before fracture. Upon examining the broken bars, the 
inspector could hardly reconcile the very high breaking 
weights with the apparently dirty appearance of the fracture, 
and upon examining the testing apparatus—an ordinary com- 
pound lever machine—he found that the knife edges were out 
of position. The machine was put right, and fresh tests made, 
when it was found that this beautiful iron broke with strains 
of sixteen and seventeen tons to the squareinch. The foreman 
declared it was quite accidental, but a very suspicious circum- 
stance connected with the case was the fact of the foreman 
being the agent, in an indirect manner, for the makers of the 
plates. It must not be thought for a moment that we impute 
any dishonest motives to either the principals of the contrac- 
tors, or of the iron masters, for it was evidently a matter to 
trouble the conscience of the foreman only, if he had one. 

The following is another piece of sharp practice we remem- 
ber once hearing of: A large quantity of rails was being 
rolled for some railway company, under the immediate super- 
vision of their inspector, who had occasionally to test the 
quality of the iron, under rather a strict specification ; and to 
make sure that the bars he picked out were the ones tested, a 
length was cut off as it left the rolls, allowed to cool for a 
time, and then plunged into a trough of cold water, taken 
out, and after receiving the indentation of his stamp, was sent 
off to be tested, the tests generally fulfilling to the letter the 
requirements of the specification. Strange to say, that after 
the inspector left the yard, a length of rail, very like the 
piece he had cut off, was generally fished up from the bottom 
of the trough, and thrown upon the scrap heap ! 

It is very necessary that persons appointed as inspectors of 
bridge-work should be experienced, practical men—men who 
have passed through the shops, and who, besides being com- 

tent judges of good work, are alive to all these little tricks. 
Tt is also necessary that an inspector should be a man of good 
judgment, as he often has to exercise a little discretion about 
matters which can hardly be specified or shown on the draw- 
ings. It is here that a young inspector, either through inex- 

ience, or being afraid of not following the strict letter of 

is instructions, often causes gheat inconvenience and annoy- 

ance by not allowing some trivial thing which a more 

experienced man would not for a moment hesitate to do; or 

he may enforce conditions which perhaps are vaguely limited 

at in the specification, but which were certainly never intended 
to be so rigidly enforced. 

Many specifications seem to be very imposing documents, 
and are no doubt thought to be wondrously clever. They are 
certainly very voluminous, but there is a great deal in many 
of them which might very easily be left out, and which would 
make them far more intelligible if it had been. A specification 
cannot be too concise ; all superfluous phrases and impossible 
conditions should be omitted, and nothing inserted but what 
really gives necessary information as to the details of the 
structure, and the conditions of its construction and erection ; 
great care, however, should be taken that every information 
is given in the specification, or on the working drawings 
which accompany it, as anything omitted, or not clearly 
shown, causes a great deal of inconvenience and delay, and 
very often the unnecessary use of a large amount of bad 

eC. 

Before concluding our paper, we may mention a word or 
two about the testing of girders. Small girders are often 
tested by placing two of them back to back, fixing a hydraulic 
ram in the centre between them, and applying half the testing 
distributed load. This plan is obviously an unfair one, for 
if we work out the stresses under the two different conditions 
of the load being distributed and applied at the centre, we 
find that the web at the centre with a central test load receives 
a far greater strain than it would do if the load were dis- 
tributed ; and the web at the ends, for similar reasons, is 
subjected to a less strain than it should be. 

To obtain the deflections of the girders under the different 
loads, and the permanent set, the common practice is to drive 
stakes into the ground at certain intervals along the outside 
of the bottom boom, and then square off the deflections at 
the different points. This is a good plan, and perhaps 
sufficiently accurate ; but we think it is not so neat or con- 
venient as the method of fixing a strong wire at one end of 
the bridge at a convenient height, and allowing the other end 
of the wire with a heavy weight attached to pass over a pulley 
fixed to the other end of the bridge. In this plan care must 
be taken that the wire is perfectly clear of everything, and 
before squaring it on to the bridge, before applying the loads, 
it should be ‘‘ struck” two or three times, just as we strike a 
chalk line, and allowed to assume its natural form. The great 
advantage of this method is that the deflections can be taken 
at any point, at any time, without having to deduct the 
settling of the foundations as is necessary when a 
used, 
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GRUSON’S CHILLED CAST IRON ARMOOR. 
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Herr v. Gruson’s chilled iron armour has been now adopted 
on so large a scale abroad that it is high time that we became 
acquainted with it in this country. We mean really acquainted, 
because although we have had it brought occasionally to 
notice, as for example in an able paper read by Capt. Grenfell, 
R.N., at the Institution of Naval Architects—vide ENGINEER 
April 13th, 1877—we have no practical experience whatever 
in connection with it. Even on the supposition that we can- 
not with advantage employ this armour ourselves, it seems 
desirable to know edi ri of its behaviour, inasmuch as it is » 
this armour that is principally employed in coast forts abroad. 
France has adopted it for inland defences on a large scale. 
We have just heard that an order for 10,000 tons of chilled 
iron armour has been given. Germany has cupolas and 
batteries for coast and river defence, as for example those on 
the lower Weser. Belgium has batteries which will be notice: 
hereafter. Holland has voted the money necessary for the 
erection of cupolas, Denmark has also adopted them. In 
Spain the Royal Engineers propose the erection of a Gruson 
turret at the entrance of Cadiz harbour, and in Portugal, 
Lisbon and the mouth of the Tagus are to be similarly pro- 
tected. Italy has ordered chilled iron casemates for the Alpine 
forts, while Russia is about to construct batteries and turrets 
of chilled armour especially on the coast of the Black Sea. 
It seems highly desirable then that we should have some 
experience as to the behaviour of armour which our fleet must 
expect to find confronting it on any recently fortified coast. 

As to our own country, the matter has recently been 
brought to the notice of the authorities by Captain Studer, 
who has been for several weeks in England. We believe 
that officers would wish a special trial to be made, and we 
must _ that no mistaken economy will withhold the neces- 
sary funds, 

It is not surprising that chilled iron armour, when once it 
attained to any degree of efficiency, should come in abroad 
before it has attracted much attention in England. We have 
long since brought wrought iron defences to a certain degree 
of perfection. We have experimented on them for many | 
years at enormous expense, and have adopted and applied 
them extensively. Abroad the manufacture of rolled armour- 

lates is less generally understood, and had only been pushed | 
‘ar in a few establishments. It need not be a matter of | 
surprise, then, that chilled metal, coming forward six or seven 
years ago as a material easily manufactured and comparatively 
—, should find favour if its efficiency could be esta- 





Let us see on what grounds its claims for consideration 
= based and in what measure they have been established | 
Y actual experiments, It is urged that the resistance offered | 














PLAN OF BATTERY. 





Fic. 5.—EFFECT OF SHOT ON A CAST IRON SHIELD. 


by wrought iron armour to shot is on a bad principle. 


being held together by tenacity rather than in any direct 
power of resistance. Thus a — enters . soft material, and 
as it enters its passage is op by the difficulty of tearin 

the metal open. This ray seeeinnee is chjectiondhin = 
two grounds. In the first place it is local in its action—that 
is, the metal in the asa, spot struck has to bear the 
entire strain. 


True, from the same cause the injury effected 
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oug t The | to a corresponding extent, for it experienced no serious 
material is soft and ductile, and its strength consists in its | resistance on striking the surface, 


but was stop 

gradually as it pushed its way into the plate until it had 
performed all its quantum of work. This, it is urged, is a 
very unsatisfactory form of resistance, and it is claimed for 
chilled iron that it resists the shot at its surface, that its 


| surface does not sensibly yieid at all, but transmits the shock 


into the mass of metal behind it and around it. In this way 
a projectile must be sufficiently powerful to break the entire 
plate, or must fail to produce 
any appreciable effect. The 
mass of metal, it is urged, 
absorbs the blow in the same 
way in which an anvil absorbs 
the blows of a hammer. The 
advantage is twofold. In the 
first place the plate is not 
pon injured by compara- 
tively light blows, and in the 
second any additional thick- 
ness in the armour strengthens 
chilled metal in a much greater 
degree than wrought iron. To 
illustrate this, suppose that 
Fig. 1 represents the method 
of yielding of a wrought iron 
plate during the passage of a 
shot, a supposition which we 
know is approximately correct. 
And suppose Fig. 2 to repre- 
sent the transmission of a 
shock through a chilled iron 
plate, sufficient to destroy it, 
a supposition which is fanci- 
ful, but which may be allow- 
able for purposes of explana- 





Fic, 14.— INTERIOR£0OF §T. MARIE: BATTERY. 


is local also, and an advantage may be claimed on that 
account ; but this does not affect the objection urged, namely, 
that the power to keep out the shot must be exerted by the 
metal in the immediate vicinity of the point of impact. The 
second objection bp oe is that the plate only offers resistance 


in the very act of destruction, and thus any shot that it has 
kept out has destroyed the armour in the precise measure in 
power falls 
far short of that sound to penetrate the plate impresses 
all the work it has stored up in it, and penetrates the plate 


which the armour has resisted it. A shot whose 





tion. hen we may see 
that the portions of plate 
which come into play and 
take part in the resistance may be represented by those 
shown in Figs. 3 and 4, by which it will be seen that if the 
portion of wrought plate a be su to be equivalent to 
the portion of chilled plate d, then equal additions to the 
thickness of the two plates, as shown by } and e andc and f, 
increase the strength of the chilled plate in much greater pro- 
portion than to the iron one, This is merely an illustration 
of our own; we do not Y it forward as that of Captain 
Studer or Herr Gruson. e give it to explain roughly what 
we understand to be advanced in fayour of chilled iron, We 
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could urge against it that though the work of a shot which 
fails to penetrate may not be visibly impressed on the plate, 
it may have been performed in another way on the par- 
ticles of the metal so as to do its part towards eventual 
disintegration without the visible effect seen in wrought iron. 
We may, however, pass on to less questionable advantages 
a ome pe by Gruzon’s armour. It admits of being cast in any 
esired shape and with any desired variation in the thickness. 
Owing to the difficulty of rolling plates of any but the 
simplest form, our turrets are cylindrical, the metal of 
unit orm thickness generally, and it is evident that the roof 
at all events may be much more easily protected on Gruson’s 
system. Then again chilled plates may easily be made in 
great masses; while in wrought iron the difficulty of manufac- 
ture rapidly increases with the thickness and area. From this 
it follows that chilled plates may often be made near their 
destination if skilled men are sent out for the pu e. Lastly, 
but not least by any means, when suffering under the fire of 
artillery capable of breaking it, there ars no bolt-heads, rivets, 
&c., to fly off as langridge in the interior of a turret, and any 
fragments of metal actually severed from the rest by cracks 
generally remain firmly held in situ, because the cracks are by 
no means straight, and because the arched form of the struc- 
ture tends to favour their retention. Gruson’s armour when 
tried at first did not compare favourably with wrought iron, 
but the Prussian officers even then saw promise of better things 
when more experience should have been gained, and about 
1873 results were obtained which secured its success. Two 
517 1b, shot were fired from a 28 centimetre (llin.) Krupp gun, 
with a 88 1b. charge, at a plate whose maximum thickness was 
28°3in., at 10 yards distance. Both shot struck on the same 
lace, and formed on the surface of the plate a rough spot a 
ew millimetres in depth. Two slight cracks were observed, 
commencing on the inside. The shot were broken to atoms. 
On July 27th, 1874, atrial was commenced. Captain Gren- 
fell says of this trial, which was completed on August 21st, 
that the ten rounds fired against one plate left it far from 
unserviceable. Firing was then continued, and although the 
surface of the plate lost in appearance, no increase of damage, 
as far as the serviceability of the plate was concerned, 
could be discovered. Three things were remarked. 
(1) Throughout the whole of the practice no penetration 
into the plates was effected; the projectiles were, in fact, 
effectually kept out. (2) Even after the plate was split into two 
parts, many shots were fired without producing any visible 
effect all all. (3) No injury beyond a crack occurred on the 
interior of the plate. Fig. 5 exhibits the plate at the conclu- 
sion of the trial. The penetration of the shot employed into 
wrought iron would have been about l5hin., taking the work 
sto: up at 7027 foot-tons. A wrought iron plate, 16in. 
thick, fairly backed, would probably have kept any single 
projectile out; how far it would have stood against nineteen 
rounds may well be questioned. Speaking generally, then, 
we see that on this scale of armour the chilled shield, 75 per 
cent. thicker than the wrought iron shield which would have 
matched the gun, was able to resist nineteen rounds 
delivered on a very confined space. Herr Gruson does not 
— chilled iron to be a match for wrought iron, inch for 
inch, on this scale of armour; but for armour for the 100-ton 
gun the advantage possessed by the former metal as the 
thickness increases would probably have brought the chilled 
into the position to rival wrought iron of equal thickness. At 
Tegel, in the year 1874, a turret, with shield, with a maximum 
thickness of 55 centimetres (21°65in.), withstood 277 rounds 
from a 15-centimetre gun, twenty from a 17-centimetre 
and two from a 28-centimetre gun. At this period, then, 
Gruson’s metal shields deservedly established their reputation 
in Germany. The Prussian officers observe that while experi- 
ments had been going on with wrought iron in England 
through long series of years, chilled iron had been so far 
perfected as to be able to be recommended in three or four 
ears. 
As we have said above, Gruson’s armour has now been 
adopted by most of the continental powers. It offers a shield 
ily made, and very simple in character, requiring no back- 
ing or supports, but itself forming the structure required. The 
iron employed should be of superior quality, free from sulphur 
and phosphorus, and of course of a selected mixture as to 
grey and white, so as to combine the required hardness and 
toughness. The chill should not change suddenly to grey as 
is sometimes seen in some superior brands of Swedish iron, but 
should shade off gradually. The cost is estimated at about 
£30 per ton. It is thought that the required kind of metal 
would be readily found in most of our colonies, where iron 
fortifications are under consideration. Fig. 6 exhibits the 
general form taken by Gruson’s armour in a turret or cupola 
as it istermed. In this case the turret is made to revolve 
by hand, the men working on the levers shown beneath. In 
some of the earlier examples central pivots were employed ; 
but it is much better to dispense with them. The projectiles 
and cartridges are lifted from beneath, the guns being in all 
eases breech-loaders. Each turret die, contains two 
guns. Figs. 7 and 8 exhibit the structure of a battery in 
section and om showing the arrangements for training the 
guns through large angles. The form of the battery is such 
as to give the armour the advantage of the curve of a cupola 
as far as practicable. It will be seen that the Gruson form of 
cupola and battery alike give a great advantage in strength of 
roof—which can be made strong enough to resist vertical fire. 
Thisis animportant matter, inasmuch as chilled armour, especi- 
ally in the cupola form, is likely to be employed in those 
detached forts which play an important part in detaining an 
enemy, but which must eventually succumb to a regular attack, 
without being able in most cases to withdraw the armament 
or even the men. 

Lieut.-Col. Kromhout, of the Dutch Engineers, has written 
an able paper advocating the employment of cupolas for 
these ‘‘forts d’arret,” as they aretermed. He considers that 
two guns in cupolas may take the place of six in a fort, 
because it is rarely indeed that six guns directed in diverging 
lines would be required to fire at the same time, and that two 
cupolas, by their power to revolve, could probably perform 
the same work, while they have an advantage in diaining 
mutual cover. The saving of four pieces is not merely a 
matter of economy; it diminishes the prize that may eventually 
fall into the enemy’s hands, not merely by the actual guns, 
but the co mding detachments of men and stores, 
Approaches, bridges, coast defences, and the detached posi- 
tion about Amsterdam, so Colonel Kromhout thinks, cupolas 
are specially suited to defend. He calculates that the roof 
might be made thick enough not only to resist siege pieces, 
hitherto used for vertical fire, but also a special mortar of 
Krupp’s of 21 centimetres (8°27in.) calibre, which fires a shell 
weighing 198 lb., with a velocity of 1000ft. per second. 
Provision would be made for resisting such a projectile, even 
if its falling velocity were equal to its initial by a roof 
15 centimetres (5‘9in.) thick. 





To pass from the general question to particular cases, Fig. 9 
shows an actual cupola, made to contain a 28 centimetre 
breech-loading gun, in the course of erection. The segments 
are lifted by cranes and lowered into their place, after which 
a mixture of zinc and lead is run in between the joints. This 
fills up the recessed space seen on the ends of each portion, 
and gives the entire structure the required solidity, leaving it 
free, as has been said above, from all liability to langridge 
until the entire mass of metal becomes broken up. 

Fig, 10 shows a line of cupolas erected for the Prussian 
Government on the principle above described. In Germany 
there are now at the entrance of the river Weser, near Bre- 
merhafen, the following armour-plated works:—One fort with 
five turrets or cupolas, each containing one 28 centimetre 

n, and one turret with two guns of 15 centimetres. One 

ort with three turrets, each containing two 28 centimetre 
uns, and one turret with two 15 centimetre guns. Also, one 
ttery with nine 21 centimetre guns. : 

Figs. 11, 12, 13, and 14 show very fully the St. Marie 
battery, recently erected for the defence of Antwerp, which 
place has had special attention bestowed on its protection in 
the successive stages of the progress of fortification. In 
Belgium, iron fences have been adopted from their first 
introduction. One of the first revolving turrets ever 
constructed stands at Malines. General Brialmont, the 
chief of the Royal Belgian Engineers, who is well known 
as an authority on fortification, has advocated the employ- 
ment of Gruson’s armour, although wrought iron had 
so far found favour as to be previously employed. 
At Fort Philippe there are now wrought iron turrets which do 
not appear to give satisfaction. The new St. Marie Battery 
at Antwerp has Gruson armour of a maximum thickness at 
port-holes of 70 centimetres (27°56in.), and a minimum thick- 
ness of 38 centimetres (14°96in.) ; the covering varying from 
35 to 20 centimetres (13°78in. to 7°S7in. thick. The ammuni- 
tion is stored under the casemate. The total weight cf the 
battery is 800 tons. A port-hole plate weighs 35 tons, a pillar 
25 tons, and a covering plate 21°5 tons. These plates were 
sent to Antwerp by railway in special carriages. A revolving 
crane was used to put them on board ship, which brought 
them by the Schelde to the fort. They were then carried and 
placed in position by means of rails and travelling and steam 
cranes, as shown in Figs. 11 and 12. Fig. 13 gives a good 
view of the line of works, and Fig. 14 of the interior. 

Officers or others who may visit Antwerp are recom- 
mended to apply for an order to see this fort, as there is 
much less difficulty in obtaining access to such works in 
Belgium than, perhaps, any continental kingdom. It could 
probably be done through the British Embassy. 

The St. Marie Battery is an illustration of the employment 
of heavy castings, but we believe that in some instances 
they have been oo up to 50 tons weight. On the 
other hand, in the Italian passes it was stipulated that the 
maximum weight should be 13 tons. We cannot better close 
this description of the Gruson system of armour than by the 
expression of a hope that we may see some specimen of it 
fairly tried in this country. 








WATER FILTER AND LIME-CATCHER FOR 
LOCOMOTIVES. 


A DEVICE designed to purify the feed-water has been agetes 
to a number of 5 medias se on the Illinois Central Railroad, 
from which results have been obtained that warrant the belief 
that the deposit of scale in boilers can be greatly diminished, if 
not entirely prevented. In the absence of a better name it has 
been termed a “‘filter and lime-catcher.” ‘The construction and 
application of the device will be readily understood from the 
accompanying engraving. Instead of admitting the feed-water 
into the Boiler in the usual manner—that is, on the side of the 
boiler, below the water level—the feed-water pipes are carried 
from the pumps or injectors to the top of the forward dome, 
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either inside or outside of the dome, and deliver the water near 
the top of the dome from a rose C in the form of spray or thin 
sheets. From this point it falls into the body of the Boiler by its 
own gravity, and in its descent is compelled to pass over and 
among pieces of metal, wood, charcoal, tile, oyster shells 
or any other suitable substances, which are placed in the dome and 
are heated to the same temperature as the steam which surrounds 
them, and upon which the lime, magnesia and other mineral 
impurities in solution in the water will deposit themselves, 
These pisos of metal, &c., are supported by a grating over 
which is laid, if necessary, a piece of wire netting to prevent 
the charcoal from being washed through into the boiler. 
When the pieces of metal have become incrusted to a certain 
extent, they are taken out, cleaned in a tumbler and put back. 
The length of time that is allowed to pass between each cleaning 
of the filter will depend upon the amount of mineral impurities 
in the water and the nature of the service in which the engine is 
| oe This iod will vary in different sections and on 
different roads, Z using the filter it was found advantageous 
to take the water through an injector. The pump delivers the 
water at its natural temperature, but the water supplied by an 
injector is thrown into the boiler at a temperature of nearly 
200 deg. The result is that the temperature of the steam in the 
dome is reduced to a much less extent than it is by the intro- 
duction of cold water, and as the pieces of metal over which the 
water s are hotter, the separation and deposit of the mineral 
impurities are more thorough and complete. On the Illinois 
Central Railroad nearly all of the locomotives have two domes, 





and, for the sake of economy, the forward dome has been made 
use of for the filter. As ordinarily constructed, this dome ig 
rather small to attain the best results with the filter. Where 
the surface for deposit is limited, the space becomes rapidly filled 
up, and necessitates frequent cleaning. When a dome has to be 
made especially for the purpose, as in the case of an engine 
having but one dome, it is made much larger than the usual size, 
which gives better results, as by having the water pass over a 
large surface of highly heated metal the deposit of impurities 
is more complete. 

Experiments were made with a large number of different 
substances to deternine which was the most suitable for accu. 
aainting the impurities. It was found that oyster shells would 
retain the deposits to a greater extent than any other substance ; 
but, by reason of the difficulty of obtaining them in sufficient 
quantities to insure a regular supply, and in-consequence of the 
cost, their use was given up. A good substitute was found in 
rough scrap iron, which is now used almost exclusively. 
Charcoal, in small pieces, is better adapted for filtering the 
water ; that is, puniivines it of the antl impurities held in 
suspension ; but as it has been found that such impurities can 
be easily removed from the boiler by washing, there is not the 
same necessity for retaining them in the dome as tice is with the 
mineral impurities. Charcoal at present is not used, the entire 
space in the dome being filled with pieces of metal resting directly 
on the grate at the bottom. The essential point is to have a 
substance with a rough, rather granular surface. Pieces of 
finished iron were tried, but without success, the deposits failin 
to adhere to the smooth surfaces. ‘The amount of scale founc 
in the filter does not represent all the foreign matter contained 
in the water that passes through it. It appears that the mineral 
impuritics only attach themselves to the surfaces of metal and 
that the earthy matter, or a large portion of it, goes through the 
filter and into the boiler; but after being separated from the 
lime—which remains in the filter—it will not harden on the flues, 
furnace sheets, &c., but falls in separate particles to the lower 
part of the boiler and is easily removed by washing out, 
‘The quantity of mud washed out is greater when the filter is used 
than when it is not, showing that without the separation which 
takes place in the filter, a portion of the earthy matter is baked 
upon the flues, with the lime, magnesia and other mineral 
matter. The average quantity of mineral impurities removed 
from each filter per 1000 miles run on the Chicago division of the 
lilinois Central Railroad is 40 Ib., and it is estimated that an 
equal quantity of mud, in addition to the amount ordinarily 
removed by washing, is removed during the same time, making 
a total of 80 lb. of impurities removed per 1000 miles run, by use 
of the filter, that would otherwise have remained in the boiler. 
From the filter of an engine in heavy freight service for a short 
time on the north division of the same road, an average of 60 lb, 
of scale was removed per 1000 miles run, This device is the 
invention of the superintendent, superintendent of machinery 
and master mechanic of the [llinois Central Railroad, and is the 
result of a long series of experiments made to prevent the 
formation of scale in locomotive boilers. It has been placed on 
twenty-three locomotives belonging to that company, and is 
being applied to others as they are being sent to the shops for 
repairs.—The U.S. Railroad Gazette. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the fourth meeting of the session, held on the 2nd of 
December, Mr. Bateman, F.R.S., President, in the chair, the 
paper read was on ‘‘The Passenger Steamers of the Thames, 
the Mersey, and the Clyde,” by Mr. W. Carson, M. Inst. C.E. 

It was stated that the bulk of the traffic by light-draught 
passenger steamers in Great Britain was carried on these rivers, 
and that each port had adopted a practice independent of the 
experience of the others. On the Thames above-bridge small 
vessels of light draught, moderate speed, great steerage power, 
and well under engine control, were used, but at the expense of 
strength of build. On the Thames below-bridge, high speed and 
large carrying power led to the em p'‘oyment of long vessels. On 
this river all the lines competed with railway and omnibus routes, 
necessitating lower fares and inferior passenger accommodation, 
and therein contrasting unfavourably with the Mersey and the 
Clyde. At Liverpool the service was carried on at the mouth of 
an open estuary, the bulk of the passengers crossing the stream 
a distance of less than 2000 yards, and the vessels were of heavier 
build, short length in proportion to beam, and great steerage 

wer. On the Clyde the traffic somewhat resembled that of the 
ower Thames, but the river was more sluggish and there was 
less competition by land. Under these circumstances the vessels 
were superior in passenger accommodation, in power, and in the 
steering arrangements. 

Some of the latest examples of the vessels employed in these 
three-river services were then described, including an above-bridge 
Thames boat, built of iron by Messrs. Samuda and Co., and a 
Woolwich boat, built cf iron by Messrs. Westwood and Baillie. 
The chief peculiarity of the ferry boats of the Mersey was that 
o—- had the bow and stern alike, with a rudder at each end, one 
such vessel, the Claughton, being selected for illustration ; also 
the Heatherbell and the Waterlily, different types of vessels 
used in the more exposed parts of the Mersey. Of the highest 
class of Clyde passenger steamers, a description was given of the 
Lord of the Isles, an iron vessel built in 1877, by Messrs. D. 
and W. Henderson and Co. The screw passenger boats built by 
the engineers of the Clyde trustees, and the steamers for the cart 
and horse traffic, designed by Messrs. W. Simons and Co., were 
also noticed. 


It was next observed that as river craft, engaged within smooth 
or partially smooth water limits, were not subjected to the 
strains arising from heavy loads and the rough treatment of 
pnd ey vessels, their proportions and scantlings need not 
conform to those of the latter, which were designed to carry up 
to half as much again as their own weight. The severest strains 
to river craft probably arose from their engine power, from the 
concentration of heavy machinery in the centres of the vessels, 
and from the weights of the fine ends which did not provide 
a pe ee to carry themselves. ‘The strains, therefore, from 
load and propelling power, were of so moderate a character that 
they could be well taken up without such an increase in the total 
weight as would unfit the vessels for their special work, which 
particularly demanded speed and a light immersion. In 
considering their ultimate strength, it was pointed out that, from 
the long and stormy veyness which many river steamers had 

rformed—work so far beyond that for which they had been 

esigned—their perfect seaworthiness for their proper duty was 
beyond question. From collision alone need ~~ be "— 
hended, and its results anticipated in their design. The 
utions against this latter danger were stated to be: (1) 
effective division by bulkheads ; (2) defence, especially for cross- 
river traffic, by overhanging sponsons; (3) perfect engine and 
steerage control. The steering ought to be performed by steam 
or water power in the larger vessels, with telegraphic communica- 
tion in every case between the bridge and the engine room. It 
was further suggested that an effective bulkhead division ought 
to be compulsory, and it would not be unreasonable to require 
that all seats should be fitted loose, and made buoyant, on vessels 
which carried so great an amount of human life in proportion to 
their i as to render any adequate provision of boats 
im e, 

n conclusion, it was remarked that, in the absence of skilful 
commanders, the precautions of thoughtful construction were 
useless, and immunity from the most pressing risk—collision— 
must not be expected from the shipbuilder or the engineer, who 
—_ — hope to limit the effects of the injuries caused by such 
accidents, 
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RAILWAY MATTERS. 


A ramway is about to be constructed between Palermo and 
Trapani. 

SrzaM motors are to be used on the Adelaide and Mitcham 
Tramway, Australia. 

Tue Tehuantepec Isthmus Railway which has been commenced 
will be 150 miles long. 

Trains between Brisbane and Ipswich, Queensland, are at last 
to be allowed to run on Sunday. 

Tue advance made in the St. Gothard tunnel heading durin, 
the week ending the 6th was 5°70 metres on the Goeschenen an 
24°60 metres on the Airolo side, ora total of about 14ft. per day. 


A MEETING has been held at Parkes, New South Wales, to 
take steps to get the Great Western Railway extended towards 
the Darling. Farmers have now to pay 3s. carriage per bushel 
of wheat, whereas it could be conveyed by rail for 7d. 

THE Gothard tunnel heading is now within little more than 400 
metres of completion; but the difficulties encountered during the 
last few weeks, owing to faults and to influx of water, will very 
considerably retard the junction of the two headings. It seems 
that a bed of soft material which has been met with in the 
tunnel is causing the most trouble by its exudation and 
transmission of the pressure as by a semi-fluid due to the super- 
incumbent rock masses, 


THE surveys for the proposed railway over the Brunig are now 
complete, and the work will probably soon be taken in hand, 
The line will start from Brienz, and run by Meyringen and the 
Brome Pass to Garnen, Alpnach, and Staad, on the Lake of the 
Four Cantons. The steepest gradient will be 12 in 100, the total 
length of the line will be twenty-five miles, and by the adoption 


of a gauge of one metre and the avoidance of tunnels, it is esti- 
wa that the cost of construction will not exceed £10,000 per 
mile. 


CAREFUL investigation having proved that the majority of rail- 
way accidents in Germany during the severe frost of the present 
as well as past winters has been due to the cracking and breaking 
of wheel tires, the German Railway Administration Union has 
resolved to offer a jaime of 10,000 marks—about £500 sterling—for 
the best method of fastening tires in such a way as absolutely to 

revent their becoming dangerously damaged. There is oattinn 
n the announcement to show that English mechanics may not 
compete. 

THe Great Western Railway gg ons have converted all the 
old ‘* Peacock” engines built by Messrs. Sharpe, ot 
into saddle tank engines, thus dispensing with the tender. 
This alteration necessitates more coaling stations, but against 
this an advantage is found in the extra weight of the water 
cistern on the engine. The engines will move thirty heavily- 
laden coal trucks, while the old ‘‘ Peacock” and tender wae 
slip with about two-thirds of the quantity. 
may be passed into the tank. 

Tue Board of Trade report on the collision which occurred on 
the 6th ult. at Portadown Junction, on the Great Northern Rail- 
way of Ireland, concludes thus:—‘‘ This collision would have 
been in all probability prevented if, firstly, the home-signal had 
been pl; in a position where it could be better seen ; secondly, 
if the points and signals had been interlocked : thirdly, if the 
pone r train bad been fitted with continuous brakes; and 

ourthly, if a proper system of block working had been in force. 

The down distant signal from Dublin is not intended to show, 
when taken off, either white or green indifferently, and it should 
be altered accordingly.” 

Tue Board of Trade report on the accident to a London and 
North-Western nger train on the 3rd ult. at the Long-hedge 
Junction of the West London Extension Railway, states that the 
train got off the rails at the first diamond crossing after passing 
over the facing-points up the junction, and ran about 81 yards 
before it was stopped, and that the accident was occasioned by 
the train travelling at too high a rate of speed through an objec- 
tionable and dangerous diamond crossing. ‘The diamond crossing 
should, he considers, at once be sieeed. by changing the angle at 
which the two lines cross each other and reducing the distance 
between the two fixed points from 5ft. 5in. to 3ft. Gin. 


AccorDING to Major Marindin’s report, the accident which 
occurred on the 26th of September to a midnight Midland train 
at London-road Junction, Manchester, consisting of engine and 
tender, front brake-van, composite, Pullman sleeping car, bogie 
composite, and rear brake-van, when, passing over London-road 
Junction, the rear portion of the train left the rails, while running 
at about ten miles an hour, was caused by the signalman, who in 
his hurry to let out a London and North-Western engine, pulled 
over the points too soon and caused the accident. The acciden 
he says, shows how necessary it is that locking bars should in al 
cases be of sufficient length to cover the wheel base of the longest 
vehicles likely to pass over them. 

THE number of persons killed and injured on railways in the 
United Kingdom, in the course of public traffic, during the nine 
months ending September 30th, 1879, as reported to the Board of 
Trade, were as follows :—Passengers: From accidents to trains, 
rolling stock, permanent way, &c., 412 injured; by accidents 
from other causes, 53 killed, 470 injured. Servants of companies 
or contractors ; From accidents to trains, rolling stock, permanent 
way, &c., 2 killed, 73 injured; by accidents from other causes 
303 killed, 1286 injured; persons passing over railways at level 
a 46 killed, 19 injured ; trespassers, including suicides, 
224 kil ed, 98 injured ; other persons not coming in above classi- 
fication, 27 killed, 62 injured; total, 655 killed, 2420 injured. In 
addition to the Toregoing, the railway companies have reported 
to the Board of Trade, in pursuance of the sixth section of the 
Regulation of Railways Act, 1871, accidents which occurred 
upon their premises, but in which the movement of vehicles used 
exclusively upon railways was not concerned. These make the 
total number of personal accidents reported to the Board of 
Trade by the several railway pomasnies during the nine months 
amount to 686 persons killed, and 4006 oot of which only 
3 were killed, and 485 injured, while travelling, by accidents to 
the trains. 

Tue American Iron and Steel Association, to show the good 
character of American steel rails, has published the statistics 
kept by the Pennsylvania Railroad of the life of steel rails in a 
series of tables. It appears that of 92,671 tons of American 
steels rails laid on the Pennsylvania Railroad west of Philadelphia 
between 1868 and 1878, only 6°26 per cent. have been removed, 
while of 47,208 tons of rails made by the Pennsylvania 
Steel ‘oe and laid on the Pennsylvania Raihoad 
between Phil: elphia and Pittsburg from 1868 to 1878, only 5°38 
- cent. have been removed ; and of 6629 tons laid down from 

875 to 1878 not one rail has been taken up. Again of 
16,037 tons of American steel rails laid on the Pennsylvania 
Railroad between os and New York from 1873 to 
1878, less than one-fifth of 1 per cent. have been removed. 
Of 14,552 tons of a steel rails laid om the Penn- 
sylvania Railroad west of Philadelphia from 1864 to 1871, 16°27 
per cent. have been removed. The general statement is made 
that the English steel rails first laid down have worn better than 
those laid-down afterwards, and that the quality of the American 
steel rails has steadily improved; also that the American steel 
that has worn out has worn faster than the English steel, or, in 
other coe the poor American steel was poorer than the 
poor English. But it is at the same time declared that the best 
American steel is better than the best English. On the Phila- 
delphia, Wilmington, and Baltimore Railroad, the great route 
2 cg ah eat = pee ver deter sr the pe 2 made 

at the American steel r: ave worn as well as the forei 
steel rails laid down at the same time. " ae 
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NOTES AND MEMORANDA. 


Ivory may be silvered by immersing it in a weak solution of 
chloride of silver, and letting it remain till of a deep yellow colour; 
then take out and dip in water, after which expose to the sun’s 
—_ — black. On rubbing, the black surface will soon change 

a silver. 


A CONTEMPORARY says that writing ink may be prevented from 
rusting metallic pens by placing broken pieces of steel pens, or any 
small pieces of iron not rusted, in the bottle in which the ink is 
kept. The corrosive action of the acid contained in the ink will 
be expended on the iron introduced, 

The magnesian limestone or dolomite from Bolsover—with 
which the Houses of Parliament are built, and which has proved 
a valueless stone for building near the sea or in large towns on 
account of its affinity for poe Sees form and sulphuric acids—con- 
tains: Silica, 3°6 per cent.; carbonate of lime, 51°1 per cent.; 
carbonate of magnesia, 40°2 per cent.; iron alumina, 1°8; and 
water—and loss in analysing—3’3 per cent. 

For joining paper, cardboard, or model work, or similar 
articles, a good glue can be made of glue, vinegar and alcohol. 
Dissolve two ounces of the best transparent glue in a quarter of 
a pint of strong cider vinegar. Let it simmer slowly by placing 
the dish containing it in a dish of boiling water. hen it has 
become liquid, add one ounce of highest proof alcohol, and keep 
it tightly corked. If cold, heat in hot water when needed for use. 

Tue following formula for the brilliant white enamel applied 
sometimes to French cards and papier de luxe, and which might 
be useful for coating models of wood, &c., is given in the Paper 
Trade Circular: For white, and for all pale and delicate shades, 
take twenty-four parts by weight of paraffine, add thereto 100 
parts of pure kaolin (China clay), very dry, and reduced to a fine 
oe Before mixing with the paraffine the kaolin must be 

eated to fusing point. Let the mixture cool, and it will form a 
homogeneous mass, which is to be reduced to powder and worked 
into a = ina paint mill with warm water. ‘The enamel is then 
ready for application. It can be tinted to any desired colour. 

Ay oil well on Kendall Creek, near Tarport, Cattarangus 
county, N.Y., having ceased to yield oil, the operators recently 
pulled up the tubing, and as no obstruction was found in that, it 
was decided, says the Scientific American, to ‘‘ torpedo” the well. 

fore arrangements were completed for the operation, a sound 
like that of steam escaping from a safety valve, and then a 
rumbling noise, were heard in the well, and a trembling of the 
earth was felt. Presently a shower of stones, ashes, and dry 
dust, accompanied by a dense cloud of grey smoke, was thrown 
in the air. e eruption las only a few seconds, and then oil 
n to flow copiously. The well has since been yielding nearly 
double its former quantity. 

Pror. NrpHER’s Missouri Weather Service Report for October 
shows the weather of that State to have been unprecedently warm 
for the season, the mean temperature of St. Louis, viz., 63°1 deg» 
being the highest for any October of the past forty years. At the 
same time the rainfall was only 0°57in., being, with the single 
exception of 1872, when the rainfall was 0°29in., the driest October 
in forty years. The rainfall was unusually small over no incon- 
siderable — of the State, extending to north-west of St. 
Louis, and in the extreme north-east it amounted only to about 

in., whereas, on the other hand, within a limited district 

mmediately to southward round Cuba, and over a pretty 

extensive region in the west, lying to north and south of Kansas 
City, it exceeded din. These observations sufficiently account 
for the difference between the St. Louis and English harvests. 

AN interesting paper on the discovery of ancient ironstone 
mines in the Cliviger Valley, Lancashire, and of the remains 
of old bloomaries in the immediate locality, was read by Mr. 
John Aitken at the meeting of the Manchester Geological Society 
on the 16th. The mines were of an extensive character, and h 
been skilfully laid out, but the period at which they had been 
worked could not have been less than two or three centuries 
back, as the entrances to them had been completely blocked up, 
and their existence almost forgotten in the neighbourhood. The 
ironstone bands were similar in thickness but superior in quality 
to the well-known Low Moor black band, and appeared to have 
been extensively got during the working of the mines. The 
remains of seven bloomaries were discovered in the neighbourhood 
from three to seven miles distant from the mines, and these 
undoubtedly existed at the time of the Roman occupation. 

M. Gernez has been studying the little-known phenomena of 
evaporation and distillation under the influence of electrification, 
discovered by the Abbé Nollet in 1746. The results of M. Gernez’s 
observations have been communicated by him to the Physical 

iety of Paris, and are of considerable interest. Two concentric 
tubes communicating with one another above only are filled with 
a liquid to a common level. Sparks from a Holtz machine are 
then passed across the intervening air, when it is found that the 
level rises at the negative and falls at the positive pole. There is, 
therefore, apparently an actual transport in the direction con- 
ventionally agreed upon as the direction of the current. M. 
Gernez is inclined to attribute this penomenon to an electrical 
transport of the liquids along the moistened surfaces of the tubes. 
Pure alcohol distils over thus at a rate three times as great as that 
of water, but a mixture of alcohol and water in equal parts at a 
less rate than pure water. The rapidity of the distillation is 
increased by the addition of any soluble salt or of a few drops of 
sulphuric acid or of ammonia solution. No appreciable amount 
of distillation takes place with bisulphide of carbon, tetrachloride 
of carbon, or with turpentine. . Gernez, however, does not 
think that there is any assignable relation between the con- 
ductivity of a liquid and its rate of electro-convective evapora- 
tion; nor does he think that there is any necessary connection 
between this phenomenon and that discovered by Porret of the 
electric endosmose of liquids across diaphragms of various kinds. 

Art the last meeting of the Meteorological Society, a paper was 
read, ‘‘On a New Form of Hygrometer,” by Mr. G. Dines, F.M.S. 
The outside dimensions of the instrument are about 10in. in 
length, 3in. in breadth, and 2in. in depth. The upper part con- 
sists of a vessel of thin metal, 6in. long, 24in. broad, and lin. 
deep. Beneath this and detached from it, but connected by a 

ipe, is a small chamber 2}in. long, and 1}in. deep from back to 

ront, standing about 4in. more forward than the vessel above, 
and with a piece of thin black glass in front. Inside this chamber, 
parallel to the front, is a division which separates it into two 
parts. This division does not extend quite to the top of the 
chamber, and is slightly turned over towards the front so as to 
allow water to pass over it, and to induce the latter to flow more 
directly to the centre of the front of the chamber. The upper 
vessel is connected with the bottom and back part of this 
chamber by a small pipe with a tap to it which is turned from the 
outside. ‘The front of the chamber has a pipe attached to the 
bottom, passing upwardin an inclined direction, and terminating 
at the outside in a small lip or spout. A thermometer with the bulb 
inside and over the front of the chamber paszes through an india- 
rubber collar at the top of it, and is protected by a groove sunk in 
the face of the wooden case. The action of the instrument is as 
follows :—Water of a lower temperature than the dew-point is 
placed in the upper vessel, and on the top being turned, flows 
into the back of the small chamber, and thence ing over the 
top of the middle division flows downwards, cooling in its e 
the thermometer and black glass, and eventually escapes by the 
small spout on the right side of theinstrument. As soon as dew 
appears on the glass, the flow of the water is stopped by means 
of the tap, and the temperature is read off by the thermometer. 
When ether is used, it is poured into the small spout, passes down 
the inclined pipe and remains inthe front part of the chamber. 
A piece of metal tube ground so as to fit tightly the inclined pipe, 
and with an aspirator attached, is then inserted, e dew- 


and 
point is ascertained in the same way as by Regnault’s hygrometer. 
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MISCELLANEA. 
A quarry of red marble, hitherto exclusively exported from 
Italy, has been discovered in Tunis, and is about to be worked. 


Attempts are being made to get the Royal School of Mines 
down to South Kensington ; Dr. Percy has resigned the lecture- 
ship on metallurgy. 

A pramonp drill is to be obtained for the purpose of thoroughly 
prospecting both the coal measures and auriferous fields in the 
Colony cf Queensland. 

A pam is proposed to be made across the river Torrens, at 
Adelaide, South Australia, for the purpose of making an artificial 
sheet of water for regatta and other purposes. 

Messrs. WALKER AND Co., of Maryborough, Queensland, 
have had their tender accepted by the Government for the con- 
struction of a steam dredge. It is to be finished in two years. 

A SEWAGE refuse steamboat, capable of carrying 400 tons out 
to sea and there depositing it, has been made for the Liverpool 
Corporation to the designs of Mr. C. F. Deacon, the water supply 
engineer to the borough, by Messrs. W. Simons and Co., Renfrew. 

Ovr Birmingham correspondent says the local authorities at 
Oldbury have determined upon borrowing two loans of £25,000 
each for new undertakings in connection with the gas works there. 
The contract for the erection of the new gas works has been given 
out, but the manner of its disposal has lead to much dissatisfaction 
amongst certain of the firms who tendered. 


LittLe improvement is ponentite in the North Wales slate 
trade, and while many of the smaller quarries remain closed, the 
larger quarries, notably those of Lord Penrhyn at Bethesda and 
Mr. Assheton Smith at Llanberis, are still working only four 
days weekly. The North Wales Quarrymen’s Union have m- 
tinued making grants to members desirous of emigrating. 


Tue electric light is gradually but surely gaining ground. The 
Inman Company, desirous of testing it for ocean-going vessels, _ 
have resolved to fit them up on the City of Berlin. It has also 
been adapted to the Quai de la Bourse, Rouen, to facilitate the 
unloading of ships ——_ The Gare d’Anvers, Paris, a space 
700 metres long b: broad, has been lit by thirty-two Jabloch- 
koff candles, fed by two pales of Gramme machines actuated by 
two steam engines of 20-horse power. 

AN experiment has been made in the Zeelandia estate, British 
Guiana, with Gill’s process for defecating cane-juice by galvanism. 
It could scarcely be reported as successful, though it was not so 
decided a failure as previous experiments with it have proved. 
The report of the gentlemen who watched the trial was to the 
effect that the invention is not without merit, and that it is 
capable of being modified and converted into a valuable system 
of sugar manufacture. The present failure was attributed, 
says the Colonies and India, to defects in the apparatus in 
which the galvanic battery was placed. 

In his report of the fatal accident which attended the use of 
dynamite in the Severn Tunnel on the 23rd of September, Major 
Ford, inspector of explosives, expresses his opinion that the deaths 
were caused by the evolution of nitrous acid fumes, produced 
partly by firing and not properly detonating the dynamite. He 
considers that other noxious vapours, as carbonic oxide and acid, 
may have contributed to the deaths of the men, whose symptoms 
were very similar to those of a number of others whose cases he 
describes. The report is very complete and exhaustive and 
interesting to those interested in the use of explosives, 

Many English engineers, writes the St. Petersburg News, now 
occupy an eminent position on the island of Yezo, in the neigh- 
bourhood of Russian Saghelien, where they are building a 
railway after having founded many factories. Half of the 
foreigners in the Japanese service are Englishmen, and they are 
daily acquiring more and more influence over the Government. 
It is high time, therefore, thinks the News, that Russia should 
direct her attention to the danger, and endeavour betimes to 
oppose this constant encroachment of the English element, which 
_— hostile to Russian interests everywhere throughout the 
world. 


Unt. a few years since glycerine was a small article in com- 
merce. Its value became known simultaneously with easy and 
ee woes of production, and in its manufacture France now 
stands pre-eminent, as may be seen from the following figures, 
which show in round numbers the relative production of the 
various countries :—France, 4,000,000 kilos.; Germany and 
Austria, 1,500,000 kilos.; Holland, 900,000 kilos.; Russia, 900,000 
kilos.; Belgium, 800,000 kilos.; Italy, 400,000 kilos.; England, 
300,000 kilos.; Spain, 100,009 kilos. Although glycerine was 
discovered by Scheele, in 1779, itis only within the last few years 
that it has been manufactured commercially. * 


Tue American Ship Windlass Company at Providence, R.I. 
have now at their works, set up for exhibition, a steam windlass 
ordered the Navy Department for theiron-clad steamer Puritan 
now partly completed at Messrs. John Roach and Sons’ works at 
Chester, Pa. It is of very large size, weighing about 40,000 pounds, 
and is the same size as those built for John Roach and Sons for 
the steamers City of Peking and City of Tokio, several years ago. 
It is arranged to work either by hand or steam, it being provided 
with a pair of 12 x 14in. engines, which can be instantly connected 
or disconnected. ‘The windlass will take both anchors at once, 
with 90 fathoms of chain on each, in from ten to twelve minutes. 


JAPANESE industry is turning to channels well-known elsewhere. 
The papermill at, Kobe, Japan, belonging to Messrs. Walsh, Hall, 
and Co., is—the Times says—working night and day, and turning 
out large quantities of paper, for which there is a ready sale in 
Japan and China. At Kobe also are the ironworks of E. C. Kint 
and Co., which are in full swing, making and repairing the small 
passage boats that ure so numerous on the Japanese coast. <A. 
new line of steamers has been inaugurated between Yokohama 
and Hongkong by the Japanese company of Mitsu-Bichi, each 
steamer calling at Kobe. At Sendji a new cloth factory has been 
started by the Government; but as the native supply of wool is 
but small, the raw material will have to come from Australia, 
Commercial civilisation has, indeed, gone so far in Japan as to 
have produced a large issue of forged notes, supposed to have 
been executed in Germany and set afloat in Japan through the 
connivance of Government officials there. 


Ir may not be generally known to the public that the fire 
insurance offices doing business in Lonion, although relieved b 
the Metropolitan Fire Brigade Act of 1865, of all duties wit 
reference to extinguishing fires, formed immediately after the 
pouine of that Act what is now known as the London Salvage 

orps, with stations adjoining those of the four principal stations 
of the Metropolitan Fire Brigade. At these stations there is a 
body of men on duty night and day, who attend all fires, and 
whose duties consist in protecting property from water, and taking 
charge of the same as soon as the firemen leave. Each station is 
provided with a very complete apparatus consisting of india- 
rubber cloths, sponges, haat pump, and a variety of articles, all 
of which require conveying to the scene of fire with a detachment 
of the corps. To increase the efficiency of the corps the committee 
robnate 5 Messrs. Shand, Mason and Co., to furnish them 
with designs for an improved carriage for the conveyance of the 
men and appliances, and of which four have been allotted to their 
respective stations. These carriages are of novel construction and 
different fron: the wagonette form recently used ; the wheels are 
higher, and the width between the wheels is less, giving greater 
scope for rapid travelling, thus obviating the difficulty which has 
hitherto been experienced in the oscillating to and- fro of the 
carriage when travelling. The men set back to back as on a 
manual fire engine, and there are boxes and double seats pro- 
vided oy contain the various waterproof cloths, tools, &c., usually 
carried, 
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GRUSON’S CHILLED CAST IRON ARMOUR. 


(For description see page 465.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co., 3 
LEIPSIC.—A. Twietmeyver, Bookseller. 
NEW YORK.—Tae Wittmer and Rogers News Company, 
81, Beekman-street. 
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POBLISHER’S NOTIOE. 


*,* Subscribers remitting their subscriptions for the year 1880 will 
please to observe that there will be fifty-three Fridays in that year, 
and therefore one extra number of THE ENGINEER. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in Tue Enarineer, or 

taining questions, must be accompanied by the name a 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

G. W. B.— No inyector of the kind has been illustrated in our pages. 

Furnace.—Mr. Wavish's address is 243, Bast India Dock-road, B. 

Paterson's Evecrrica, CataLoaue.—ZJa answer to several correspondents, 
this catalogue may be obtained of Mr. Paterson at 3, Bedford-court, Covent- 
garden, W.C. 

DRavGHTSMAN.—Stoney “‘ On Strains,” Fairbairn’s “ Researches on the 
Application of Iron to Building,” Glynn's treatise “ On Cranes,” Weale’s 
Series. There is no difficulty about the fish-bellied girder shown in your 
sketch. Make your calculations just as you would for any other wrought 
iron plate girder, 

Exquirner (Lambeth).—For provisional protection any drawings that are 
lodged with provisional specifications may be upon drawing paper, cloth, or 
parchment, in sheets of either \2in, by 8hin. or L2in, by LTin., with a margin 
of lin. on all sides. For a complete or flaal specification the drawings 
muat be on parchment and in sheets 21hin. by 14Jin. or 21hia. by 29}in., 
with a margin of 12ia. all round, 











STEEL CASTINGS. 
(To the Editor of The Engineer.) 

Sim,— Can any of your numerous readers inform me where to get metal 
to make steel castings from, and what process it has to go through after 
being cast ? 8. M. 

Leicester, Dec. 20th. 
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USELESS BOILER SURFACE. 


Mor or less intimately connected with omy cnpeenie 
intended for the generation of steam will found a 
certain proportion of surface which is of no direct use. 
This surface costs money in the form of capital to — 
with, and may require for its maintenance in good order 
a further expenditure from time to time. A further 
objection to it is that it always represents weight, and it 
is consequently under certain circumstances very desir- 
able that it should not exist. The difference between a 
good and a bad boiler not pporede ay + lies wholly in the 
amount of useless surface possessed by the latter. Not 
quite so much importance has been attached to the 
subject as it deserves. If it were more considered, fresh 
departures in boiler engineering would probably be made 
with advantage. 

Useless surface may be defined as that which adds 
nothing to the steam generating power of a boiler, and 
answers no other pur in the best ible way. For 
example, the sides of the brick flue in which stationary 
boilers are set are useless for the generation of steam. The 
whole of the lower portion of the cylindrical flues of 
Cornish and Lancashire boilers, and the bottoms of the 
furnaces of marine boilers contribute nothing to the 
production of steam. It may of course be said that by 
using cylindrical flues we get a very safe and convenient 
form of boiler. If it can be shown, however, that 
quite as safe, and in other respects as good boilers can 
be made of a different form, then there is no reason 
why we should continue to make boilers in which there 
is useless surface, Within the last few years this truth 
has begun to befelt, although not expressed in quite thesame 


Way we speak of jt, For example, something has been 





done to utilise the otherwise useless bottoms of Cornish 
boiler flues, by making them receive the lower ends of 
Galloway tubes. Again, the locomotive type of boiler, 
in which there is comparatively little useless surface, 
is growing in favour as a stationary steam generator. 
The same class of boiler is even beginning to find its way 
on board ship, and arrangements are being adopted now 
more than ever to render the otherwise useless surface of 
Lancashire boilers of effect. In these boilers the flame 
rushes straight to the back of the furnace and over the 
bridge, and some 2ft. or 3ft. in length of the front of the 
furnace crown is only of the least possible use as a steam 
generator. Experiments made to test this have been 
conclusive. By turning a brick arch inside the furnace 
some 3ft. long, measured from the fire-door, the steaming 
wers of boilers have been increased rather than 
iminished. Any expedient which will delay the flame 
in the furnace is of use, provided it does not interfere 
with the draught ; and it is for this reason, no doubt, 
that a furnace which we illustrated last week has so far 
and experimentally given such good results. We may 
consider the whole question from another point of view. 
For example, if a flue or flues are longer than is necessary. 


nd | then the extra length is useless ; and this will be foun 


to admit of some very important deductions. 

If we take the case of a Lancashire boiler, with flues of 
any given length—-say 30ft.—it will be seen on reflection 
that the first particles of heated gas which come in con- 
tact with the iron of the boiler beyond the bridge, part with 
their heat and become useless ; but instead of being got 
rid of there and then, they are carried further mixed 
with other volumes of gas, which they tend to cool down. 
Thus at each foot of length of the flue there are no doubt 
to be found volumes of gas which have fallen, perhaps, 
from 2000 deg. to 400 deg., and which are reheated to 
1000 deg., and finally leave the boiler at 700 or 800 
deg. Along the centre of the flue may proceed a column 
of gas wnich never comes into contact with the plates at 
all, unless some device be introduced, such as brick 
bridges or Galloway tubes, to break it up. In locomo- 
tive boilers, again, small as the tubes are by comparison, 
there can be no doubt that the products of combustion 
are —— ata higher tem “cena than they need be, 
because molecules of gas which have already parted with 
their heat are mixed with hotter gas, and although they 
cool it down, the resulting mixture is discharged at a 
hotter ranks agrees % than each group of molecules which 
had actually touched the brass of the flue. The exten- 
sion of surface required to carry away degraded products 
of combustion, as we may term them, with those not 
degraded may regarded as more or less useless. 
To make our meaning clear, let us suppose that from a 
sewage carrier, branches diverged, in each of which was 
placed a filter. Then as the sewage flowed down the carrier 
a portion would turn off to a filter, become perfectly 

urified, and then return again to the sewage carrier 
ower down, when it would of course become again 
polluted, and unless it could be shown that the whole of 
the sewage passed through a filter, it is clear that at the 
last no absolutely pure water would be delivered into the 
river which ultimately received it, and this although por- 
tions of the sewage might have been clarified several times 
over. It is obvious that such a system is bad, and yet it 
is precisely analogous to that on which boilers are con- 
structed. The proper principle contemplates the rapid 
cooling down of the products of combustion, and no sub- 
sequent reheating. This end could be secured in a boiler 
in which the tubes were extremely small, say only tin. 
in diameter; such a tube will have a cross section but 
one-sixteenth of a 2in. tube, while its surface will be 
four times less. Consequently a tube of the small dia- 
meter and 2ft. long would be as efficient as a 2in. tube 
8ft. long. The latter would, it is true, have a surface of 
in round numbers 4 square feet, while the other, the }in. 
tube, would have a surfaceof about one-fourth of a square 
foot. But the small tube would deliver the products of 
combustion which passed through it, cooler than would 
the 2in. tube, and for this reason much less surface dis- 
pene in the shape of $in. tubes would suffice than would 
required were 2in. tubes to be retained. The 
practical advantages which might be gained in many 
instances by the use of excessively small tubes will be 
apparent without further explanation. By saving what is 
now useless surface, and retaining only surface eminently 
useful, the weight of a boiler would be much reduéed, 
and its cost would not be seriously augmented. 

In order that all boiler surface may be rendered as 
useful as possible it is essential that the escaping pro- 
ducts of combustion should be split up into the thinnest 
possible filaments. Only those who have tried it can 
realise the promptitude with which furnace gases thus 
treated part with their heat to the water in a boiler, 
There are certain objections, however, to the use of very 
small tubes on the score of first cost, small calorimeter, 
&c., which hinder their employment. But these cannot 
be urged against the use of sheet flues—that is to say, 
flues taking the place of tubes. These, if made not more 
than 4in. wide inside and but 1ft. long, will as effectually 
cool downa heated gasas the 10ft. two-inch tube of alocomo- 
tive. That such flues can be employed there is no room to 
doubt. Messrs. Day and Summers, of Southampton, 
used for many yeais with great success sheet flues less 
than 2in.-wide and about 7ft. long by +ft. deep. The 
introduction of high pressures stopped the extension of 
the system. We have no hesitation in saying that if any 
boiler — will take up the sheet-flue system where 
Messrs. Day and Summers left off, and push it to its 
legitimate end, a new class of steam generators can be 
produced which will be smaller, lighter, more powerful, 
and more economical than any that have gone before. 
There will be no useless surface about them. Only those 
who have seen a run of 2ft. or even less for hot gases, 
doing as much to cool them down as 100ft. of run in the 
case of a Lancashire boiler, or 10ft. run in a locomotive, 
wiJl understand of what the further extension of the 
system of cutting up flame and gas currents into fila- 
ments is capable, It ay be supposed that narrow spaces 





would quickly soot up. Witha ep | draught—and all 


boilers on the system to which we allude must have a 
sharp draught—no sooting up will take place if good 
steam coal be used. For bituminous coals they are not 
suitable. We may add that so far as we are aware no 
patent stands in the way, and that it is open to anyone 
who pleases to adopt the sheet flue system ; and it is worth 
notice that vertical surface in these flues is just as good 
to all intents and purposes as horizontal surface. If an 
attempt be made to work with sheet flues more than half 
an inch wide inside disappointment will result. The 
essence of success lies in cutting the products of combus- 
tion into exceedingly thin slices, a layer of metal and a 
layer of gas turn about. 


THE WATER SUPPLY OF COLOMBO. 


TuE extensive works contemplated for the supply of 
water to the chief city of Ceylon are, we hear, likely soon 
to be commenced. Mr. Bateman, as consulting engineer, 
in April last despatched Mr. Gibson as his representative 
to make such final surveys as should enable the route to 
be followed by the main line of piping from the chief 
reservoir to be finally determined-; and we understand 
that Mr. Gibson, having completed the required surveys, 
has returned to England, having first sent in to the 
Ceylon Government a short report embracing the chief 
results of his work. Although the conclusions expressed 
in that report may be somewhat altered by Mr. Bateman 
after he has had an opportunity of considering the plans 
based on the late surveys, there is no doubt but that it 
enables us fairly to judge of the character of the work, 
which will shortly be placed in the hands of contractors. 
That this will be heavy is evident from the fact that the 
site of the storage reservoir is twenty-five miles dis- 
tant from the city, and a considerable amount of work 
will have to be done therefore in the mere laying of this 
length of main alone. This reservoir will be formed 
among the hills at Labugama, a point about 300ft. above 
the mean sea-level. For its formation it will be neces- 
sary to construct an embankment 60ft. in height across a 
stream called the Wak-oya. When full it is estimated it 
will cover an area of over 160 acres, and will contain 
about 190,000,000 cubic feet, a quantity which will be suffi- 
cient, the report states, to supply nearly 4,000,000 

lons daily during a period of 300 days’ drought. 
‘hat statement, however, appears to us to be somewhat 
too liberal. It is a fact well known to Indian irrigation 
engineers that the evaporation during the dry heat of an 
Indian summer amounts at the maximum to about 
jin. per diem, and even supposing that at an 
altitude of 300ft., and in a relatively cool climate, 
this allowance may be with safety greatly reduced, 
it yet appears from the figures we have quoted 
that the item of evaporation has been left entirely 
out of consideration. It may be, however, that as the 
present scheme only contemplates a supply of 2,000,000 
gallons daily, the margin is intended to include such 
wastage, but this is not expressed in the report. The 
drainage area by which this reservoir will be supplied is 
about 2300 acres, and as it is computed that the average 
annual rainfall at Labugama is seldom, if ever, as low as 
70in. or 80in., it is evident that ample provision will 
exist against the contingency of possible years of excep- 
tional drought. Recent Indian experiences have only too 
painfully convinced us that these do occur, and the engi- 
neer has therefore done wisely in allowing the utmost 
latitude in his provision against them. The filter beds, 
which will be immediately below the reservoir, will be 
capable of passing the presently estimated supply of 
2,000,000 gallons daily, and their extension can be 
easily made as increased supplies may be demanded. 

The discharge pipe or main between the filters and the 
service reservoir near Colombo will be 20in. in diameter, 
and will be laid with a fall of about 9ft: to the mile. 
It will thus be capable of meeting the contingencies of 
a supply nearly double the present requirements. 
The course selected by Mr. Gibson for the laying of this 
main appears to us highly = in a country where 
difficulty of transport would cause great obstacles in the 
event of necessity arising for repair. For about one- 
half of the whole distance of twenty-five miles it will 
follow the line of existing and shortly to be constructed 
roads ; but a divergence then becomes advisable to relieve 
the great — which the height of the storage reser- 
voir would throw upon the terminal section of the line. 
This divergence will carry the main over a hill in the 
— of Nawagama, on which it is proposed to place a 
small relief tank. This will be about 125ft. below the 
storage reservoir, and only 100ft. above the top water 
level of the service reservoir. More than half the total 
pressure will therefore by thismeans beavoided. Afterserv- 
ing this important object, the main wi!l be again returned 
to the line of roads, and will only quit it at the nearest 
practicable point to the service reservoir, which is close 
to the city. 

The facts we have detailed prove that the possible 
extension of the important city of Colombo has received 
full consideration and provision in the scheme which 
will be shortly matured by Mr. Bateman. We have 
recently pointed out in this journal how fortunate tke 
Colombo Municipality have been in the conclusion of 
their contracts for the iron piping required, and 
for its freight, at the lowest rates attained during 
the recent most depressed condition of the iron 
and shipping trades. Messrs. Steward and Edington, 
the contractors, have, we learn, already dispatched a first 
instalment of about 500 tons; but we hear of a singular 
and unexpected difficulty arising which may, unless over- 
come, have a serious influence on the carrying out, at the 
favourable rates secured, of the freightage portion of 
their contract. In the drawing up of charter parties it 
is usual to guarantee the shipowners a certain rate of 
discharge per day at the landing-port. This Messrs. 
Stewart and Edington fixed at what ee to be to us 
the very moderate figure of 50 tons for each weather- 


ae ey. We hear that Messrs. Freeland, as shipping 
for the Crown Agents for the Colonies, object to 
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this as impracticable, and that the contractors may pos- 
sibly consider such an objection as nullifying that part 
of their engagement. With the recent increase in freights 
considered, it is manifest this would mean a serious loss 
to the colony. We are assured that it is no uncommon 
thing for the steamers of the various lines which dis- 
charge and take in cargo at Colombo er route for Madras 
and Calcutta, to unload and refill with from 300 to 
400 tons in the space of eight hours. The Colombo 
harbour has every facility in boats, tugs, and cranes for 
landing bulk so easily handled as iron piping, and, as the 
vessels would not have to lay out more than half a mile 
from the wharves, the opposition raised by Messrs. Free- 
land appears to us scarcely one that should be maintained. 
It must be but a poor kind of port and landing staff that 
cannot guarantee a discharge of 50 tons per diem; and 
such, we are informed, Colombo is not. We trust, there- 
fore, soon to hear that the objection is removed, and the 
contract being carried out in its entirety. 





. MR. EDISON’S ULTIMATUM. 

On Monday gas shares fell 2 to 3 as the result of an an- 
nouncement that Mr. Edison had at last solved the problem 
of the electric light. We believe this is the fifth certain solution 
which Mr. Edison has discovered or invented. The last one, 
declared very recently, was to the effect that he had hit 
upon an entirely new natural law, by taking advantageof which 
a platinum wire wick might be made to last for ever. No result 
came of this announcement, although it was enthusiastically 
endorsed in this country by one of our contemporaries ; 
and now Edisonian platinum has been superseded it seems by 
paper chareoal. After fifteen months’ experimenting—all Mr. 

ison’s results come from a long course of experimental 
inquiry—Mr. Edison, we are toll, ‘‘accidentally dis- 
covered that burnt paper is the best substance to use, 
and he therefore abandoned platinum, devoting him- 
self to perfecting this lamp. He cuts from cardboard a 
narrow strip, shaped like an elongated miniature horseshoe, the 
strip being 2in. long and jin. wide. This is placed ina wrought 
iron mould, which is heated slowly to a white heat, driving 
off all volatile portions of the paper, which is then gradually 
cooled. The charred remains of the horseshoe are taken care- 
fully out, and are placed upright in a little glass globe, the 
wires of the generating machine being attached at the ends of 
the horseshoe. The air being exhausted from the globe, it is 
sealed, completing a lamp costing about 1s. This, Mr. Edison 
claims, will produce a bright, mellow light, without flickering 
or pulsations. He has also invented a generator and regulator 
—his claim being that he has entirely solved the pro- 
blem.” Were it not that the public is easily fright- 
ened, it would be waste of time to notice the pre- 
ceding statements seriously. Heated paper gives an impure 
charcoal, and Mr. Edison might just as well use the charcoal 
from a willow switch as that from his paper horseshoe. 
Carbon in all its forms has been tried over and over again, and 
electricians know precisely what can and what cannot be done 
with it. Mr. Edison’s 20-cent lamp will not solve the pro- 
blem. Out of consideration for his supporters in this 
country, whose patience and confidence seems almost inex- 
haustible, he ought to stick for at least a few months to one 
of his statements. Hardly have his admirers in this country 
had time to announce that his labours are ended, the electric 
light beaming at Menlo Park, and finality reached, than a 
telegraph message comes across the Atlantic, and the world 
is told that Mr. Edison was all wrong before, but that he 
has made a new departure, “‘ positively for the last time, 
gentlemen, positively for the last time.” 


THE DEMAND FOR IRON IN THE UNITED STATES. 

Some time since we en.ieavoured approximately to esti- 
mate the quantity of iron which the United States might 
require from us during the next twelve months. We put our 
figures at 900,000 tons, and we went on to suggest that it 
was not impossible that the price of iron would rise in the 
States to such a pitch that it could not be bought, and 
railway making would cease. Our contemporary, the 
American Manufacturer, quoting what we said, adds the 
following pregnant words :—‘“ Racecar heard of the pro- 
prietors of an American railroad or of the capitalists who 
invest in it ever hesistating whether or not to build 
on account of the high price of rails? In fact it seems 
the higher the price of iron the more anxious we 
are to buy it and build railroads with it. It is 
the same in every department of business which uses 
iron. Let iron rise in price and cities talk of new waterworks 
and miles of pipe, individuals build iron houses, and there 
seems to be a mania for purchasing. But let iron fall and 
railroads cease to be built, and the cheaper iron becomes the 
more it is a drug in the market.” Mr. Macdonald, M.P., has 
attributed the present demand for iron to the good harvest in 
the States. We have doubted this, and the authority we 
have just quoted says no more than the truth when it asserts 
that the demand for iron is not due to the good harvest, 
but to the revival of confidence after the Jay Gould 
panic; and our iron makers would do well before they 
spend much money in blast furnaces carefully to note the 
following passage :—‘‘ America is not going back to England 
to buy iron simply because of good crops, but because hcme 
manufacturers are for the present unable to supply the 
enlarged demand for iron and steel which has so suddenly and 
unexpectedly sprung up. For example, we are buying large 
quantities of English pig iron because half of our furnaces 
are out of blast. This will not be the case a year hence.” The 
italics are ours. The non-protected British ironmaster should 
think twice before he spends much money in the attempt to 
compete with his protected American rival. 


CLEVELAND PIG IRON PRODUCTION IN 1879. 

As the largest cf the pig iron producing districts, very 
great interest attaches to the output of Cleveland. It is 
already evident that the production of pig iron for the present 
year will fall very far short of that of receut years. In every 
month there has been a considerable reduction in the output 
as compared with that for last year—the declension varying 
from 8000 tons to over 60,000 tons ina month. In the latter 
instance the large reduction was owing chiefly to the strike 
of the Durham miners and the damping down of the bulk of 
the furnaces. It is only during the last two months of the 
year that the number of furnaces in blast has been brought 
up to the number in the corresponding periods of last year, 
and therefore it is to be expected that the reduction in the 
output will be very large. Last year’s production was 
2,023,177 tons—about 115,000 tons less than the maximum 





output of Cleveland, attained in the year 1877. Judging 
from the figures that state the extent of the output in the 
first eleven months of the present year, and estimating the 
output for the current month, the production will show for 
this year a further declension of about 300,000 tons; and if 
this approximateanticipation prove correct, the output of Cleve- 
land will be lower than in any year since 1870. It may be added 
that the falling off in alasion is not traceable to the 
export trade in crude iron, for the exports for the present year, 
owing to the stimulus of the United States demand, will be 
considerably above those for the year 1878—probably to the 
extent of 48,000 tons. There will be, however, it is satis- 
factory to notice, a considerable reduction in the stocks of 
iron in the hands of the makers. It is scarcely necessary to 
say that during the last quarter of the year there has been a 
marked recovery in the extent of the output of iron in Cleve- 
land. In the earlier part of the revival, it may be pointed out, 
the enlargement of the output was by the recommencement 
of furnaces entirely within the limits of the port of Middles- 
brough; but since the enlarged demand for shipbuilding iron 
set in, furnaces have been put into blast outside these limits, 
and others, as at Norton, are being prepared for starting. 
This will stimulate the trade outside the Middlesbrough 
centre. Whilst the great bulk of the shipments of pig iron 
still continues from Middlesbrough, it may be desirable to add 
that the shipments from other ports are increasing consider- 
ably. From West Hartlepool very large exports of pig 
iron, as well as of finished iron, are taking place to America; 
and from the Tyne the exports of hematite iron to the same 
centre have been very large. A greater dependence upon the 
export trade has therefore been manifested by Cleveland 
during the year, but the renewal of the demand for malleable 
iron in the last two months is materially changing this. 


LONDON AND NORTH-WESTERN RAILWAY WORKS. 

Few of our great railways ever have works of such magni- 
tude in hand as has the London and North-Western Railway 
Co. In the half-year nearly completed, it expected to spend 
£971,000 ; and in future half-years, its estimated expenditure 
is £4,842,926 additional. It is true that half of this is on 
additions to works open for traffic and needing alterations or 
extensions ; but the fact remains that a very large expenditure 
will be needed on works now in progress. Large works in 
South Staffordshire, on the Ashton branch, on the branch to 
Liverpool Docks, andon the new line from Wortley to Leeds are 
commenced ; and a series of extensions and additions are in 
progress, which should largely add to the public accommoda- 
tion this leviathan line offers. The recently opened Bettws 
and Festiniog line has for a considerable period had £10,000 a 
month spent on it—£524,815 having been so expended up to 
the middle of the year. The Seaton and Wansford branch, 
also recently opened, has cost £261,282 up to that event; the 
joint lines of the London and North-Western, and the Great 
Northern have cost the former no less than £777,929 ; the 
costly Roade, Northampton, and Rugby branch has claimed 
£478,293; and on the Wortley and Leeds branch, £15,103 
have been expended in land and compensation. On these 
branches, and on one or two others in course of construction, 
the estimated expenditure for the present is £53,000 monthly ; 
and after the close of 1879, £227,266 remain to be expended 
according to the estimate. On lines and works open for 
traffic in addition to the chief stations, in widening lines, 
adding cottages and similar works the current expenditure 
is at the rate of £92,000 monthly; new working stock claims, 
£6000 a month ; and subscriptions to other companies, £2500 
monthly. A large remaining expenditure is on works in 
abeyance. It may be added that last half-year the amount 
spent on addittonal accommodation at the London stations 
averaged £13,000 monthly ; on the Liverpool stations, £5000 
monthly ; on the Manchester stations, £6000 monthly ; and 
on the Birmingham stations, £500 a month. On the widening 
of the line, £30,000 a month has been spent. It is thus 
evident that the company is providing for a large extension of 
its traffic; and also that the rate of its capital expenditure 
on the works now contemplated has decreased considerably 
within the last year or two, and must much further decrease. 
It has been completing some of the most extensive works for 
which it has parliamentary powers, and in that completion and 
in the extent of these works, there is ground for hope that 
for some time to come the capital expenditure on this great 
railway will largely diminish. 


THE CLEVELAND STEEL QUESTION. 

Just as the virtues of Cleveland steel have been called in 
question by some denizens of the seientific world, proof is 
being given of the great faith which capitalists in the Cleve- 
land district repose in it. Not only are Messrs. Bolckow, 
Vaughan, and Co., Limited, spending £10,000 on two 
specially constructed Bessemer converters, which are in- 
tended to prevent ‘‘gobbing” at the mouth, but Messrs. 
Smith and Stoke are, in connection with their large iron 
foundry for grain and chilled rolls at Eaglescliffe, near 
Stockton, putting up a foundry for steel castings which will 
be produced from Cleveland steel. The paper read by Mr. 
J. E. Stead ‘‘On the Dephosphorisation of Iron,” before the 
Cleveland Institution of Engineers, on Monday last, was 
extremely valuable, because while Mr. Stead, whose renown 
as an analytical chemist is great in the North-country, did 
not go into any ecstasies over the basic Bessemer process, he 
spoke very hopefully of it. The diagrams with which his 
most interesting paper was illustrated showed the various 
pre of dephosphorisation in the Krupp, the Bell, the 

ic Bessemer, and the manganese processes with which the 
Thomas-Gilchrist process contrasted most favourably. It may 
be that too much was expected from Cleveland steel. Itmay 
be, as the president ‘of the Iron and Steel Institute remarked 
upon the occasion of the first public trial, that the proper 
name for it is ingot iron. But by whatever name it is known, 
if it serves the purposes required of it that will suffice. 
There are many uses to which it may be put as well as to the 
manufacture of rails. It serves admirably for the drawing of 
wire, to which it is now being applied. It is, or soon will be, 
cheap of production, and there is really no reason why it 
should not play a very important part in the commerce of 
the world. : 
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A Catechism of the Marine Steam Engine, for the Use of 
Engineers, Firemen, and Mechanics ; a Practical Work for 
Practical Men. By Emory Epwarps, Mechanical Engineer. 
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Co., and E. and F. N. Spon, London. 1879. 

Mr, Epwarps disarms criticism by stating in his preface, 

“That these pages have generally been written at night, 

after the labours of the day, and taken as a whole they 














are the product of a weary hand and an over-tasked 
brain. He therefore asks the general indulgence of the 
reader for any errors or inaccuracies that may have 
unavoidably crept in.” Without incurring any suspicion 
of being unduly severe, we may suggest that, as a rule, it is 
not worth while to publish the results of the labour of an 
overtasked brain, and the present work is not a noteworthy 
exception to this rule. We have not detected any 
remarkable error in it, and it places some features 
of American practice before English readers in a 
way to interest them. Tor example, in the United 
States brasses are always worked together on liners, 
and not brass and brass as in this country. Many 
of the instructions given to the young engineer 
are like all instructions of the kind which are intended 
to teach by books what can only be learned in the engine- 
room—-generally useless. We may cite, for example, the 
short chapter on “‘Thumping.” Every sea-going engineer 
has been _——— and worried at some time in his life 
by thumps which are of mysterious origin. Mr. Edwards's 
practical instructions amount to little more than that 
the cause of the thump should be sought out and 
removed. ‘To the ordinary third-class engineer—the 
young man fresh from the shops—who hardly knows 
whether he is on his head or his code when he first finds 
himself in an engine-room, this catechism will prove 
useful; but the work is one which will hardly be retained 
in his library after he has got his first Board of Trade 
certificate, unless it be for the information—principally 
obtained, as our author honestly acknowledges, from 
King’s “ Report on European Ships of War ”—-concern- 
ing various types of marine engine. ‘This portion of the 
book forms a kind of appendix to the “ Catechism.” 
Mr. Edwards has probably done his work as well as 
it can be done, but practical books for practical men 
are mistakes. The volume will be read in England 
principally for the light it throws on American practice, 
and in the United States for the information it contains 
concerning English marine. engines. 

We suppose the printer sent the book through the 
press with an overtaxed brain and a pg | hand, for, 
although he has not said so much, one glance at the 
engravings is enough to prove that he must have 
been half, if not three parts, asleep, while the sheets 
were being worked. We know the blocks were capable 
of better things, for many of them, as for example, the 
engines of the Britannic and the American steamer 
Vera Cruz, first appeared, unless we are very much 
mistaken, in our own pages. 
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CIVIL ENGINEERING ON THE TEES. 

TueE Tees Conservancy Commissioners have a custom worthy 
of imitation by all similar bodies. Once a year they invite 
their leading constituents, including engineers, shippers, ship- 
owners, shipbuilders, manufacturers, riparian owners, and 
others, to accompany them on a visit to their engineering 
works in progress. On the 20th July, 1878, such a tour 
of inspection was made, and an account thereof was duly 
recorded in the columns of THe EncGrneer of July 26th 
following. On Saturday, September 19th, 1879, a similar 
excursion took place in one of the steamboats belonging 
to the commissioners, and it is now proposed to report 
what was seen. The progress made since is of the same 
character as that made up to that date. 

During the last twelve months an application has been 
made, by the commissioners, for a public oan, for the purpose 
of dredging out a portion of the river, so as to form it into a 
harbour of refuge. After a visit to the locality by Mr. 
Rendell, C.E., and following upon a most flattering report 
made by him as to the success which had attended the 
operations of the commission, a loan of £52,000 was granted 
by the Loan Commissioners for the purpose indicated. Part 
of this money has already been received and is about to be 
spent. This circumstance, together with the approach of the 
completion of the South Gare Breakwater, after having been 
sixteen years in progress, made the visit specially interesting. 

After a short visit to the fifth buoy light, the steamer 
roceeded to the breakwater, where the party landed and 
inspected the works. This breakwater, which is destined to 
form the southern boundary of the mouth of the Tees, is ex- 

cted to be finished next summer. The remaining portion, 
owever, is the most difficult part of the work. The 
material employed is mainly slag from the blast furnaces 
of the district. The total length will be about 24 miles. 
For the first 14 miles the mere tipping of the slag was 
sufficient; but so soon as the end of the tip reached com- 
paratively deep water, every storm that came broke down 
and washed away the end portion. After persevering for 
some time with this simple mode of construction, only to meet 
repeated failure, the engineer, Mr. John Fowler, M.I.C.E., 
was forced to adopt another method. He constructed along 
the outer or seaward face of the breakwater a huge concrete 
wall, which was made to advance concurrently with the other 
asi of the work, consisting simpl of slag, and serving asa 

cking for the concrete wall. ‘This latter is 18ft. thick at 
the bottom, tapering up to 10ft. at the top—see sketch A. 

The breakwater having nearly reached to the point where 
the circular head is to be situated, that portion of the structure 
has been independently commenced. An enormous concrete 
block, 16ft, cube, and weighing about 250 tons, has been 
placed in position. Another block has been made and is 
to be transferred to its final resting place. Some six or eight 
more will be added, and then others of smaller dimensions, to 
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fill in between the larger blocks, so as to form what may be 
called the ‘‘toe” or lower extremity’ of the pier, where the 
sea may be expected to have great force. Upon a base of this 
character will be built the pier head, a cylindrical structure 
100 yards in diameter, and surmounted round the periphery 
by a strong parapet. The concrete blocks are constveeten ina 
small bay on the inner side of the breakwater. Two huge 
beams of wood strapped and stayed with iron, and resembling 
the ee rafters of a roof, are placed beside and across a 
block so as to form a pair, grasping the block between them. 
Chains are then passed round the tie beams and underneath a 

air of projecting timbers left in the block and solid with it. 

he principals are so lashed together and to the block that a 
pair of pontoons can be floated under their ends. With the 
rising of the tide the whole fabric including pontoons, prin- 
ca en and block, are floated away and taken to the place 
where it is desired to lower the latter. A simultaneous 
cutting of the lashings at four points is sufficient for this 
purpose ; the block drops, and the pontoons, and principals, 
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possible to walk across it without danger. Each vessel enter- 
ing or leaving had to steer, from the fifth buoy outwards, a 
distance of two miles in a course represented by the letter S. 
The channel of the river was, moreover, continuall shifting, 
so that no captain returning from a voyage could sure it 
would be the same on his return as when he left. The 
improvements in the river have now had so beneficial an 
effect that the lower channel is in a direct line and not liable 
to alter. The minimum depth of water at spring tides is now 
12ft., and at neap tides 17ft. The maximum depth is at 
spring tides 30ft., and at neap tides 25ft. Near Middles- 
brough the maximum depth, high water, is 24ft., and the 
minimum, low water, 7{ft. 6in. St is hoped eventually to 
increase the minimum to 14ft. at Middlesbrough, and 12ft. at 
Stockton. As an instance of the practical effect of these 
engineering improvements upon the commerce of the river, 
the following table is given, showing what kind of vessels 
are now able to enter and leave Middlesbrough docks, and 
with what weight of cargo and draught of water. It will 
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relieved of their burden, float away to their moorings—see | be seen that 2lft. may be safely relied on ut high water 


sketch B. The concrete of which the blocks are made is 
composed of four ee by weight of slag, three of sand, and 
one of cement. The total length of concrete wall now finished 


is about 3000ft. and there remains about 200ft. more to. 


accomplish before the pier head is reached. 
So soon as the South Gare Breakwater is finished, the 
corresponding breakwater on the north side, and which will 


be ed the North Gare, will be commenced. It will extend | Maharan 


from a point called Seaton Snook in an eastward direction for 
one mile, where it will be also terminated in a circular head. 
The extremities of both piers will be furnished with light- 
houses. 


| 
{ 


spring tides. 








| Actual | 
Nameof (Descrip- Date of ae weight Draught 
ship. | tion. departure. Destination | Cargo. | carried in feet. 
| in tons. 
| 4 | 
Clan Fraser| Screw May, 1879 | Kurachee | Rails 2894 21} 
Danalistan | Sailing June, ,, | Calcutta Iron 2200 
i...) Screw | do ,, | do. | do. | 1800 
Compton ..| do. | July, ,, | Bombay | Rails | 2550 
John Ker ..| Sailing Aug. ,, Calcutta | Iron | 2367 
Hurworth..| Screw do. ,, | Montreal | Rails 2000 | 
Humbert -.| do. | Recently Bombay Iron | 2600 


The width of the river mouth between the two pier-heads 
will be 700 yards. The distance thence to Middlesbrough is | 


about six miles. Dividing this into three portions of two 
miles each, the centre portion will form the harbour of refuge, 
thus providing two miles or ‘thereabouts of anchorage on 
either side of the Channel, and suitable for the largest vessels. 
It is expected that the North Gare Breakwater will take six 
years to build, and will cost £150,000. Before the Tees Con- 
servancy Commission was formed there was at times not more 
than 3ft. of water on the bar, and it is said it was occasionally 





i i 





As an instance of the general facilities now offered for quick 
loading it may be mentioned that a vessel recently entered the 
river, proceeded to Middlesbrough, took in 680 tons of cargo, 
returned, and was again passing over the bar on her outward 
voyage in ten hours, With such facilities, and such prospects 


| of their gradual increase by the wise administration of the 


Conservancy Commissioners, aided by the skill of their 
officers, and provided with adequate funds, surely the Tees 
is destined quickly to take rank with the Tyne va § the Clyde 
as one of the most important navigable rivers in Europe. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
DECEMBER 19TH. 


(Present—Sir James CoLvi.ir, Sir Barnes Peacock, Sir Mon- 
TAGUE Situ, and Sir Ropert COLLIER.) 


BLAKELY AND VAVASSEUR’S PATENT. 
Tus was a petition by Mr. Josiah Vavasseur, an engineer in 


"ment and also by foreign nations for the purpose of ascertaining 


Southwark, for the prolongation of letters patent granted to the | 


late Captain Blakely, R.A., and himself, on the 11th January, 
1866, in respect of an invention of certain improvements in pro- 
jectiles for breech-loading rifles. 

Mr. Aston, Q.C., and Mr. Evererr were counsel for the peti- 
tioner ; Mr. Gorst, Q.C., and Mr. Danckwerts watched the 
case on the part of the Crown. 

The petitioner in his memorial stated that he had especially 
manufactured ammunition or projectiles for the breech-loading 
cannon which had for a long time been and were now generally 
used by the contirental nations of Europe. The breech-loading 
cannon had not been by the British Government. Prior to 
the introduction of rifled cannon, the projectiles in use were 
spherical and made without bands or buttons. After rifled 
cannon were introduced, down to 1866, — were prepared 
by coating them (the projectiles) with , which was attached 
either mechanically or chemically. That mode of construction 
was costly and the result unsatisfactory. The system of 
coating the projectile with Jead had been gener ly aban- 
doned, and all nations in Europe, save gland—which 
had used muzzle-loading cannon—now made use of pro- 
jectiles with copper rings, manufactured in accordance with 
the Blakely-Vavasseur patent. The invention, which was the 
result of costly experiments, consisted, in effect, in inserting wire 
made of copper, brass, or other suitable metal or alloy into 

ves made concentrically or spirally on the surface of the pro- 
ectile, which wire should project slightly from the said ped a 
of the projectiles, so that when the projectile was fired the wire 
should'be forced into the rifling of the gun, and thereby cause 
the Be ym to rotate. The principal fxs of the invention 
consisted in inserting only one wire or thickness of wire into 
each oar the wire being composed of one or several strands. 
The invention was who y new and possessed great advan- 
tages over all methods previously practised or known for 
the manufacture of B er 4 igen for breech-loading ordnance. 
Many experiments and trials were made by the Bri Govern- 


which was the best principle of making cannon, and the petitioner 
and Captain Blakely put themselves te great expense in trying 
to induce them to adopt their invention. The British Govern- 
ment had never used it, and the petitioner had been only 
able to obtain very limited orders from foreign Governments. 
Many foreign nations had adopted the breech-loading principle, 
but foreign manufacturers used the invention without—as the 
petitioner alleged—licence or royalty. The petitioner had sup- 
plied projectiles to the amount of £1200 to the French Govern- 
ment ; her Majesty’s Government were now turning their atten- 
tion to breech-loading cannon, and the petitioner believed if his 
patent were prolonged it might be used in this country. 


On behalf of the Crown the merit of the invention was not con- 


| tested, and it was only stipulated that in the event of a prolonga- 





tion the Government should, as usual, be allowed to use it with- 
out the payment of royalty. 

Their LorpsHIPs, in giving judgment, said they were satisfied 
that the invention was one of considerable merit and one which 
might hereafter be more appreciated than it appeared to have 
been hitherto, They were also of opinion that ‘the inventors had 
not been sufficiently remunerated, and they would, therefore, 
pt = as ae her Majesty to prolong the patent for five years, 
with the ordinary condition that the Government should be at 
liberty to use it. 








BURSLEM SEWAGE WORKS. 


Tue Burslem Sewage Works, where the sewage is pumped to a 
greater height than elsewhere in this country, were officially 
opened by the Mayor of Burslem, on Tuesday, mber 16th. 

Nearly twenty A pee ago a system of main drainage and arterial 
sewers Was carri 
and thoroughfares were drained with brick and stoneware pipe 
sewers. Since the ing of the several Acts of Parliament 
relating the purification of a and more especially the 
Rivers Pollution Bill, urban and rural authorities are compelled 
by law to “purify” their sewage before passing it into any 
stream or river. 

Acting under a threatened injunction from the Duke of Suther- 
land, and toavoid costly litigation, the Burslem Local Board in 1875 
meg to take measures for the purification of the sewage by 

rrigation, and on the appointment of Mr. E. M. Richards, CE. to 
the office of surveyor, he was directed to prepare several alternative 


schemes for the disposal of the sewage. He prepared four 


out in Burslem, by which the principal streets | 14, 





different schemes for the consideration of the local board, viz.:— 
Two irrigation schemes, the one adopted, by which the _——— is 
pumped upon the high lands at Bradwell, and the other by which 
the ree would have gravitated to the low lands in the neigh- 
bourh: of the valley in which the present pumping station is 
situated; another a precipitation scheme; and the other a 
combined scheme of precipitation and downward intermittent 
tiltration. Before coming to any decision the board, on the 
recommendation of their engineer, appointed a deputation to 
inspect with him the various systems in operation, and, as the 
result of this, the scheme just completed was adopted. Mr. 
Alderman Boulton’s experience as a mechanical engineer 
and Mr. Alderman Hulme’s as a scientific farmer enabled them 
to render invaluable service to the board and afterward to the 
corporation, in overcoming the difficulties incident to the 
completion of the scheme. 

The engineer’s estimate of the cost of the scheme was £25,000, 
and upon the usual Government Board inquiry this was 
borrowed at 4} per cent., and the works commenced forthwith. 

The sewage is intercepted at different points and conveyed by 
gravitation to the lower es of Longport Valley by means of two 
intercepting sewers, the high level sewer passing over the Fowlea 
Brook, and the low level sewer passing under the brook, opposite 
the pumping station, and thence into the tank or suction well. 

The sewage, when it reaches the suction well, is forced up a 
cast iron rising main two miles long and 2lin. diameter, to 
different points varying in height from 200ft. to 250ft., from 
whence it will gravitate over the Corporation Farm at Bradwell, 
of 314 acres area. e pumping station consists of a large and 
commodious engine-house, boiler-house, pump-room, coal depdt, 
chimney, suction well, duplicate straining chambers, and large 
storeage reservoir, capable of holding half-a-day’s flow of sewage, 
so as to avoid working the engines at night. ‘There are two very 
powerful horizontal compound condensing engines capable of 
pumping twenty-four hours’ flow of sewage to the highest point 
in eight hours, working easy, or in five hours when under full 
steam. ‘The high and low-pressure cylinders are respectively 
23in. and 46in. Teco; fitted with three piston rods, and the 
sewage is used for condensing by being passed through a large 
surface condenser containing 400 brass tubes previous to it enter- 
ing the pumps; an injection cock and internal circular spray is 
also attached to the condenser for use when working at great 
speed. The fly-wheel is 22ft. diameter, and weighs nearly 
15 tons. The engines are so arranged as to be used together or 
singly. The pumps are horizontal double-acting pumps, worked 
with a direct line motion from the engines, and are 18in. 
diameter. The air vessel is 15ft. high, 5ft. diameter inside, and 
made in three pieces. The engines are supplied with steam from 
three double-flued boilers, made upon the most approved prin- 
ciples, each 30ft. long und 7ft. diameter, to work at a pressure of 
85 lb. per square inch. The cost of the works will not exceed 
the engineer’s estimate of £25,000. ‘The whole of the works were 
designed and carried out under the immediate direction of the 
engineer, Mr. E. M. Richards, Assoc. M. Inst. C.E. 

Mr. W. Barker, of Kidsgrove, was the contractor for the 
engines, pumps, and boilers; Messrs. H. and R. Inskip, of Long- 
ton, for the engine-house, &c.; Mr. John MacKay, for the rising 
main and intercepting sewers, &c.; Messrs. Drewitt and Picker- 
ing, for the storeage reservoir; and Messrs. C. E. Firmstone 
Bros. supplied the cast iron pipes for the rising main. 

Owing to the very treacherous nature of the ground, the 
substratum being principally mud and quicksand, and the large 
volume of water in the land, much difficulty was experienced 
in executing the greater portion of the works. 








Horsorn Town Hatu.—The Holborn new Town Hall, which 
was opened on the 18th inst., is provided with a clock, chimes, 
and bells which have been manufactured and fixed up, as already 
mentioned, by Messrs. Gillett, Bland, and Co., of Croydon. The 
clock strikes the hours upon a bell of 20 cwt., and chimes the 
four quarters on four other bells—weighing altogether about 
3 tons—the same as at the Westminster Palaee, the time being 
shown upon four 6ft. Gin. skeleton iron dials, glazed with opal 
glass, and illuminated at night. There are engraved and silvered 
dials on the clock showing minutes and seconds, for the purpose 
of adjusting the outer hands and taking observations. A com- 

nsation pendulum is used, made of zinc and iron tubes, and 
sere one and a-half second of time, with a cast iron cylin- 
drical CB at the bottom weighing 24 cwt. The motive power is 

iven to the clock by weights, weighing about 14 cwt., suspended 
ate the three barrels by steel lines which are carried over pulleys 
at the top of the tower and fall to the ground, a distance of 70ft. 
The escapement is wkat is technically called a double-three-legged 
“* gravity,” which is superior to other kinds for perfect time- 
keeping. The chime part of the clock is constructed on Gillett 
and Bland’s improved principle, with movable steel cam, so that 
the chimes can be minutely adjusted, or changed at any time if 
required. The clock is guaranteed to five seconds per week, and 
is titted with self-acting apparatus, to turn the gas on and down 
automatically, to suit all seasons of the year. ‘The entire cost is 
about £800. 


Business ANNUALS.— Messrs. Letts, Son, and Co. have sent us 
a selection from their list of one hundred and fifty-six varieties of 
diaries, the final outcome of seventy years of experience. They 
are so well known to and are so little dispensable by the man of 
business that it seems unnecessary to say much about them. 
Every imaginary want has been supplied, and the difficulty is to 
select from a particular class of di when every class is so 
attractive. Messrs. Leits and Co. have introduced several 
novelties this season, among them a “‘ Genealogical Album and 
Family Register,” containing pages for making out the pedigree, 
space for registering the name of each individual, when and 
where born, baptised, &c., and pages for family portraits at 
different ages. A second part is arranged for memoranda as to 
height, weight, colour of hair and eyes, and peculiar charac- 
teristics ; also for noting illnesses, accidents, or special incidents 
affecting each life, and at the end are blank pages for every day 
of the year wherein to chronicle important family events. Some 
of our readers are doubtless, during these prosperous times, 
entertaining the idea of founding families; and a book like 
this, carefully kept, would be deeply interesting to a future 
generation. Contemporaneously, “lhe Family Washing Book ” 
might be availed of, containing, as it does, enumerated in regular 
form, every article of dress and undress appertaining to both 
sexes, of which it is possible to conceive, with blank spaces for 
entries of articles not yet invented or imagined. To those who are 
about to marry Messrs. Letts recommend a book, ‘‘ Can I Afford 
it?” The question is a pertinent one, and, if it be answered affirma- 
tively, they provide fr the conscientious and satisfied inquirer 
a set of three books for private accounts—cash book, housekeeping 
k, and balance book, arranged = the principle of providing 
beforehand for every expense, and so avoiding the danger of 
running into debt or spending more than one’s income. We trust 
essrs. Letts and Co. will have a continuous and increasing run 
for their set of books, which are not likely to land their possessor 
in liquidation or bankruptcy. Messrs. Cassell, Petter, and Galpin 
have brought out a new edition of the Stock Exchange Year Book, 
which, containing, as it does, a full description of every security 
quoted on the Stock Exchange, is a necessary handbook for any- 
one just now having surplus profits to invest, and no doubt a large 
sale of this edition will be effected among the vast body of our 
readers. As an addendum thereto, we can recommend the Rail- 
way Diary, published by Messrs. McCorquodale and Co., which 
is not only a diary but an official railway directory, and which, 
moreover, contains a lot of information not only relating to rail- 
ways, but useful to investors in general. 
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-_ WE illustrate above a machine now being introduced by 
Messrs. Selig, Sonnenthal, and Co., of Lambeth-hill, for 
cutting iron joists, &c., cold. For many years band saws 
have been employed for this purpose. They were first used in 
England at Woolwich Arsenal for cutting out the side frames 


of gun carriages. The employment of a circular saw | 
is comparatively novel. The construction of the machine | 
will be readily understood. The work to be cut is put on the | 
traversing table, and the saw can be raised or lowered to suit it | 


by swinging up or down by hand, the frame in which the saw 


bearing is carried. The saw is driven at a slow speed by an 
endless screw and bevel wheels as shown, A drill is added 
for boring flanges, which may be worked on one bar while 
another is being cut, The machine is also used for shaping 
metals, cutters up to 274in. diameter being supplied. 








CENTRAL FEED VERTICAL STEAM BOILER. 


MESSRS. THWAITES, STEWART, AND STURGEON, BRADFORD, 
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We illustrate herewith a curious system of disposing of 
town refuse, devised by Messrs. Thwaites, Stewart, and 
Sturgeon, of Bradford. It is proposed to get rid of ashpit 

and everything that will burn, by consuming it ina 
slow combustion boiler, the principal features of which are — 
(1) A very large area of grate surface ; (2) a large and wide- 
read combustion chamber, with several flue tubes leading 
erefrom ; (3) the refuse fuel fed into the centre of the 
circular furnace from a hopper placed above, instead of by 
the ordinary fire doors; (4) the feed hopper fixed in the 
smoke-box, so that the rubbish contained 
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therein may be | ropnding the hopper; E, the central f 


which the fuel passes from the hopper into the furnace B ; F» 
a balanced conical bell valve, by which the mouth of the feed- 
ing shaft E is closed or opened ; G, fire bars ; H H, flue tubes 
leading from fire box B to the smoke box D; R, branch lead- 
ing from the smoke box to the chimney flue ; J, lever arm for 
working the conical bell valve ; T a4: balance weights for 
the valve ; K, air valve, which rises with the rod when the feed 
valve is lifted to admit a fresh charge of fuel, and sinks 
gradually back to its seat, so as to facilitate the combustion 
of the smoke ; L, lid or door by which the fuel is fed into the 
hopper; M M, doors placed at intervals round the boiler for 
clearing out ashes ard clinkers; N, central support for fire 
bars ; 6, lever for raising and lowering them; P, upper plat- 
form for reception of the refuse fuel, and for feeding hopper ; 


| Q Q, pillars supporting the upper platform. The gases thrown 


off from fuel in drying in the hopper pass through the per- 
forations, and down the tube forming the upper portion of 
the bell valve F, down the central feeding shaft, through the 
furnace, up the flue tube H, through the smoke box, and out 


| into the chimnéy flue,—in the direction shown by the arrows. 


From the experiments made by Mr. H. Williams, C.E., at 
Pemberton, it appears that there is about half-a-ton of ashpit 
refuse per head ot population per annum, and that 4 tons of 
such refuse is about equal in calorific power to 1 ton of good 
coal. This result will of course not be the same in all dis- 
tricts, but it may be taken as afair sample. The steam made 
can be used for pumping, driving mixers, drying sewage pre- 
cipitate, and so on. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ” the opinions of our 
correspondents. 


THE HUASCAR. 

Sir,—I examined with much interest the engraving of the 
Huascar, published in your impression for December 12th. I also 
examined the engraving published by a very critical contem- 
porary of yours. I have no doubt that Captain S. B. Luce’s 
sketch, reproduced in your pages, recorded with very tolerable 
accuracy what he saw. ‘There are, however, several dis- 


| erepancies between that sketch and the engraving published 


by your critic, ostensibly from another sketch prepared on 
the spot. I was disposed to accept his engraving as being 
the more truthful of the two until last Saturday, when i 
found in his pages a statement that your engraving was “ absurd 
upon the face of it,” while his own was perfectly accurate. If 
he had stopped here all might have been well, but he went on to 
prove too much, for he published at the same time an “engraving 


| carefully made from a photograph,” which professes to illustrate 


thoroughly dried by the waste heat in the smoke-box before 
passing into the furnace; (5) the noxious gases given off | 
from the fuel in process of drying carried through the fire, | 
and thereby purified before being allowed to pass out into the 
flue and thence to the atmosphere; (6) a number of doors for | 
withdrawing ashes and clinkers ; (7) a jigging arrangement | 
to the fire-bars to prevent clinkering, and for adjusting the | 


inclination of bars, 
Referring to the engraving, A A represents the boiler; B | 
feed hop " the smoke box sur. | 


is the furnace; C, the fee per ; 
coding shaft, through | 


the turret of the Huascar after the action. A careful inspec- 
tion of this engraving leads me to the conclusion that your con- 
temporary has been “ sold,” to use a vulgar but expressive phrase, 
or that, in other words, his engraving does not show the turret 
of the Huascar, whatever he may think. If the two engravings 
which he has published be compared, it will be seen that if one is 


_ the other must be wrong—that is to say, if one shows the 


uaszar, then the other shows the turret of some other ship; or 
that if the turret be really that of the Huascar, then, the 
engraving said to show the Huascar illustrates some other ship. 
I shall call the ship No. 1, and the turret No. 2. 

It is quite clear that the camera was placed on the deck near the 
bows when No. 2 was taken, No. 1 was taken with the sketcher on 
the broadside, probably on shore. No. 1 shows a very — tele- 
scope funnel ; No. 2 shows a small plain funnel, at the base of 
which is something the nature of which I have been entirely 
The funnels in No. 1 and No. 2 are plainly 
, and construction. 


unable to make out. 
totally different in dimensions, sha 

In advance of the funnel in No.1 is shown a huge ventilator 
leading to the boiler-room and towering high above the turret. 
jn be ange — be less —— 4ft. in ee ge) on = oa 
m ible to avoid photographing so conspicuous an 0 ye’ 
in No 2 it has entirely disappeared, . 

In No. 1 is to be seen the remains of the conning tower in such 
® position that it could not have been left out by the camera, 
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Yet this has somehow accompanied the ventilator, and entirely 
disappeared in No, 2. ‘ 

Furthermore, we are told by the official reports of the action 
that one of the Huascar’s guns was dismounted, but in your con- 
temporary they are both seen peeping from the portholes in 


o. 2. 

The more carefully the engravings are compared, the more obvious 
doesit become wither that the agree gr a and sketch have not been 
taken from the same ship, or that the engraver has not repro- 
duced them. As a great deal of interest attaches to the effect of 
shot on ironclads, Tho you will permit me to call attention to 
these discrepancies. ‘The attempt to prove that thinly armoured 
ships can fight a heavy action, and receive no more damage than 

our contemporary would have us think, may lead to false con- 
Bence being placed in such ships. One effect of the action has 
been, I am glad to see, that the Admiralty have withdrawn the 
Warrior or the Black Prince from the ranks of fighting, ships. 
They are to be used in future as transports only. Rk 
London, December 22nd. 


WAVISH’S COAL ECONOMISER. 
Srr,—As the maker of the ‘‘Wavish Coal Econgmiser and 
Water Circulator,” I beg to call yourattention to one slighterror in 
our graphic description of the above, in your paper of the 19th 
ie wherein you mention one may be seen at work at the East 
India Docks. Tt should be at the Oil and Stearine Company’s 
Works, West Ham, London, E. I shall feel obliged if you will 
kindly correct this in your next paper, for if not, it may be the 
means of misleading some who may wish to see it working. 
Those who are more particularly interested in marine boilers 
will shortly have an opportunity of seeing same in a steamer 
trading out of London, as I have now orders from the patentee 
to fit her furnaces. JoHN WARNER. 
London, December 23rd. 


BOGUS CONTRACTS, 

Srr,—Will you kindly allow us the use of your columns to call 
attention to a practice more or less prevalent of issuing what we 
will call ‘‘ Bogus Tenders,” i.¢., issuing tenders when the work 
to be done is already placed, or it is the full intention of ‘the 

wers that be” to place it in certain hands. We were asked a 

ew weeks since to tender for a quantity of machinery of which 

we make a speciality. We noticed on the face of the tender that 
an almost impossibly short space of time was given for comple- 
tion, but the reason for this did not strike us at first, and we 
prepared and sent in a tender, Meeting the same day an 
engineer in a similar line of business to our own, we asked him 
if he intended tendering, and he replied that he should not 
waste his time and money in doing so, as the contract, he had 
heard, was already given out and in hand, or if not in hand it 
would without doubt be given to one certain firm. 

After waiting some three weeks and sending twice to inquire, 
we are informed within one week of the time named for the com- 
pletion of the contract that our tender is not accepted. Our 
object in writing is to warn engineers that before preparing 
expensive drawings they should ascertain, as far as possible, that 
the tenders they send in are likely to be fairly dealt with. Owing 
to the difficulty of proving unfair dealing, tenderers are generally 
prevented taking a legal remedy for the recovery of the money 
spent in preparing drawings for ‘‘ bogus tenders ;” but a little 
ventilation of the subject in THe ENGINEER will, however, set 
others on their guard, and perhaps prevent them having to sign 
themselves like OnE OF THE HuUMBUGGED. 

London, 22nd December. 





STAYING BOILERS. 

Str,—I cannot agree with what your correspondent, ‘ Boiler” 
has to say, ina recent number of your journal, respecting the use 
of gusset stays in the ends of flue boilers. The use of gusset 
stays at the ends of flue boilers is to stay the flat plates, which 
would otherwise bulge out with the pressure of the steam on the 
inside. He says, ‘‘ All the load on the ends has to be borne by 
the circular seams of the shell.” Does he not know that the flue 
tubes act as a powerful longitudinal stay? He also says, ‘‘ For- 
getting that their use causes grooving and other evils almost 
unknown before their introduction.” ‘ Boiler” evidently cannot 
be aware that it is not the use of gusset stays that causes the 

ving, but the injudicious method of bringing the gusset stays 
own too close to the flue tube angle irons not allowing sufficient 
expansion for the flue tube on the end plate. I maintain gussets 
are not a mistake “‘as tending to prevent the free expansion of 
the flue,” if they are judiciously applied; neither do I see that 
there is at present any good reason why they should be utter] 
discarded. With a properly applied system of gusset and longi- 
tudinal stays free expansion of the tube may be relied upon, and 
the —— of the two halves of the boiler parting company 
averted. 
I myself have known boilers which had gusset and longitudinal 
stays—but with the longitudinal stays too close to the flue angle 
irons and the longitudinal stays screwed up too tight—that were 
continually leaking in the furnace, and at the front end flue 
angle irons, until the longitudinal stays were slackened and 
allowed to hang loose in the middle, when the leakage er 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the_Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. }] 

Grants and Dates of Provisional Protection for Six Months 


4265. REAPING and Mowine Macurnes, J. P. Lawrence, Worship-street, 
Finsbury, London.—A communication from C. J. F. Wilkins, Windsor, 
Canada.—21st October, 1879. 

4418. TransportTine Loapep Wacons, &c., 8. Nicholls, Parliament-street, 
Westminster.—29th October, 1879. 

4485. Gas-motor Enoines, J. R. Wigham, Capel-street, Dublin. 

4488. Derectina the Presence of Gas in Co.uierizs, &c., J, Jones, Ebbw 
Vale.—4th November, 1879. 

bag Evectric Lamps, T, A. Edison, Menlo Park, New Jersey, U.S.— 10th 


4583. OPENING or Unstorrerino Bortves, C. 8, B. Gardner and J. Wood, 


eath, 

4591. TREATING or Prepartnc Coxe, J. Gothard, Chesterfield..—1ith 
November, 1879. 

4601. Berceauneires, J. F. W. Sanders, To’ uay.—12th November, 1879. 


4613. NEEDLE Sounper, F. M. Rogers, | 
London.—13th Novembe sick acnnthnyacaiinimme 


lovember, 1879. 
Sree, &c., Paper Pucp, B. Nickels, jun., Bolton.—15th November, 





4673, OPENING and CLosinc Doors, &c., J. Hay and D. Campbell, Cam- 

Lig ee Hastiugs.—17th November, 1879. 
4701. Inpicatinc Apparatus, R. F. Walsh, Kinsale,—19th November, 1879. 
t, 


ba 3 Firtine Pacxino Cases, D. A. Maxwell, Great Victoria-stree 


‘as’ 
4752. Borter, Furnace, and other Frrepiaces, J, M. Stanley, Rhyl. 
4753. Stans or Biocks, W. H. Russell and W. C. Straker; New-court, 
on-street, London.—2lst November, 1879. 
4786. Courtine, &c., APPaRATus, R. D. and G. Todd, East-hill Lodge, 
Wandsworth, and R. Mack, Sterndale-road, Wandsworth. 
4789. ee Macnring, &,, J. H. A. Zarth, Kopenik-by- 


, Prussia. , 1879. 
4811. ALuminium, &., J. P. Kagenbusch, Leeds.—25th November, 1879. 





4825. Brusnino, &c., Boors and Sxogs, W. H. Steil, Purbrook.—26th 
November, 1879. 

4846, Supstirute for Gurra-percHa, E. Mourlot and Sons, Boulevard 
St. Denis, Paris. 

4851. TrEaTiINe Supstances to RENDER THEM Fir for Foop, G. O’Brien, 
Fitzroy-square, Regent’s Park, London.—27th November, 1879. 

4873. Emery Rouvrrs, J. Hayes, Oldham. 

4877. Discuarcinc Heavy OrpNANCE, F. Wirth, Frankfort-on-the- Maine, 
Germany.—A communication from the Cast Steel Works Ordnance and 
Small-arms Factories, Witten, Germany. 

4879. SepaRaTinG, &c., Tin and Iron in TiNNED-1RON Waste, A. Guten- 
sohn, Exmouth-street, London. 

4881. Rotary Enoines, E. G. Brewer, Chancery-lane, London. —A com- 
munication from J. L. Malavard, Paris. 

4883. Scurcuine, &c., Macuinery, G. Lowry, ord. 

4885, Mixine and Kneapino Cray, &c., A. Theysk , Duffel, Belgi 

4887. TICKET-HOLDERS and Exuipirors, A. Gache and F. Bertrand, Mar- 





seilles. 

4889. ATTACHING HawpLes to Baos, &c., W. R. Evans, Rrighton-road, 
South Hornsey, London,— 28th November, 1879. 

4891, CaemicaL Compounn, F. Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from F. Knapp, Brunswick, Germany. 

4893. FiRE-EXTINGUISHERS, G. . von Nawrocki, Leipziger-strasse, 
Beriin, Germany.—A communication from H, Béhle, Spandau, Ger- 


many. 

4895. | Miistones, R. Smith, Gower-street, Stone. 

4097. Burrers for Raitway Veunicirs, &c., T. B. Matthews, Sheffield, and 
I. A. Timmis, Parliament-street, Westminster. 

4899. CLosinc Pockets, &c., of WEARING APPAREL, G. W. von Nawrocki, 
Leipziger-strasse, Berlin.— A communication from V. Manheimer, 


rlin. 

4901. Gas Governors or ReGuiators, C. E. Hearson, Southwark-street, 

ndon. 

4903. TeLernones, C. E. Scribner, Guildford-street, London.—Partly a 
commrnication from G. D. Clark and M. G, Kellogg, Chicago, and G. 
B. Scott, New York, U.S. 

4905. ka...NER, O. Jones, Shepherd’s-bush, London.—29th November, 
1879. 

4907. Printinc Macuinery, A. Sauvée, Parli 
—A communication from H. Marinoni, Paris. 

4909. LuBRIcaTING Apparatus, J. J, Royle, Market-street, Manchester. 

4911. Compina Woor, &c., J. W. Thornton, Cottingley, and C. Hoyle, 
Keighley. 

4913, wen Sroves and other Grates, RK. H. Griffin, St. Pancras, 


street, Westminst 





ndon. 

“_ Lapies’ Dress Suspenpers, J. T. Thorpe and T. E. Rigby, Man- 
chester, 

4917. Propucine Sream, &c., F. G. C. Dehaynin, Boulevard St. Denls, 


aris 

4919. Asu Suoors, &c., J. Smeaton, Moorgate-street, London.—A com- 
munication from J. P. Schweikert, New York, U.8S.—lst December, 1879. 

4921. Propettinc Hicu-sreep Torrepy, &c., Boats, J. Donaldson, 
Claughton-road, Birkenhead. 

4922. Raitway Brakes, H. Kesterton, Birmingham. 

5923. Steam BorLer Furnaces, G. B. Brock, Bryn Syfi, Swansea. 

4924. Tramway, &c., Ratus, M. A, Soul and U. J. Perceval, Bridge- 
street, Westminster. 

4926. Cast HoLLow Cy.inpers, 8. Walker, Birmingham. 

4927. Preventine Boots or SHoes from Sutppine, G. B. Thornton, Edin- 


urgh. 

4928. Houpine Device or Apparatus, W. R. Lake, Southampton-build- 
ings, London.—A communication from T. Miinch, Vienna. 

4929. WearinG AppareL, H. J. Haddan, Strand, Westminster.—A com- 
munication from R. Crean andG. H. Rastings, ‘Toronto, Canada. 

4931. AppLyinoc Liquips to the Eyes, R. H. Gould, Battersea Park-road, 
London. 

4932. Smoornine Faprics, &., J. Hamilton, Halifax. 

4933. PREVENTING Fraup, W. R. Bacon, Great Winchester-street-build- 
ings, London. 

4934. Joint for Leatuer or other Pires, H. Steinberg, Edgbaston. 

4935. SELF-cLosinG Door-uinGe, H. Steinburg, Edgbuston. 

4936. Tramways, E. Perrett, Victeria-chambers, Victoria-strect, West- 
minster. 

4937. Turnine, &., Macuinery, S. E. K. Caps, Bride-street, Barnsbury, 
London, and A. Harrison, Spalding. 
4938. PorTaBLe SHower Batu, E. Edmonds, Fleet-street, London.—A 
communication from E. E. G.yBozerian, Boulevard St. Martin, Paris. 
4939. JourNaLs and Bearrnos, B. J. B. Mills, Southampton-buildings, 
London.—A communication from J. H. M‘Lean, St. Louis, U.S. 

4940. ATTACHMENT to P ates and Disues, A. L. Hutchison, Albany- 
street, Regent’s Park, London. 

4941. Sewinc Macuines, G. Juengst, New York, U.S.—2nd December, 
1879. 

4942. Dyeinc, &., Corron and other Fisrovus Sunstances, F. L. Stott, 
Rochdale. 


4943. Writinc Instruments, F. W. Monck, Southampton-row, London. 

4944. Garrers, J. Imray, th ton-building ndon.—A communi- 
cation from C. Riese, Berlin. 

4946. ORNAMENTING PLaTeD Goons, J. E. Bingham, Sheffield. 

4947. Secr-acrine Stop Gear, A. Paget, Loughborough. 

4948. Evecrric Sienazs, J. I. Conklin, jun., New York, U.S. 

4949. Scoop or SHovet, W. R. Lake, Southampton-buildings, London.— 
A communication from N. E. Hinds, Cooperstown, U.S. 

4950. LaBe., L. Gros, Devonshire-street, Portland-place, London. 

4951. CrusHino Apparatus, T. B. and T. R. Jordon, Adelaide-chambers, 
Gracechurch-street, London. 

4952. AUTOMATIC VENTILATING 
Adelaide-chambers, G hurch-street, London. 

4953. Curtine Cay, &c , T. G. Messenger, Loughborough. 

4954. GLazixe or SECURING Gxass, J. Pilbrow, Hastings. 

4955. Wisnowine and Separatine Grain, &c., 8. Handscombe, Mel- 
bourne, and T. Perkins, Hitchin. 

4956. gg Fioat, and other Vatves, W. White, Wimpole-street, 

ndon. 





Apparatus, T. B. and T. R. Jordan, 





4957. MiLiTaryY ACCOUTREMENTS, W. A. F. Blakeney, Bury-street, 
London. —3rd December, 1879, 

4958. PropeLuinc Boats, M. Marichenski, Stainsbury-road, Poplar, 
Lond 


mdon. 
4959. a &c., Pirates, F, A. Woodruff, Mache, and E. Evans, Caer- 
hil 


of the Riss of Umsretuias, A. C. Henderson, 
, London.—A communication from M. Bertrand 





philly. 
4960. SECURING the ENDS 


and J. Didier, Paris. 

4961. Preparino Foon, J. Spencer, Euston-road, London 

4964. Screw Dre Stocks, T. Chatwin, Birmingham. 

4965. SIGNALLING AppaRaTus, 8S. A. Croft and R. Lomax, Manchester. 

4966. Dryine, &c., Yarns, D, P. Smith, Thornliebank. 

4967. Pweumatic and Evecrric SIGNALLING, J. and 8. Clark, Glasgow. 

4968. Preventine Waste of Water, &c., J. Sampson, Liskeard. 

4969. Suearinc Woon, &c., B. J. B. Mills, Southampt 
Léndon.—A communication from Garin, Curson, and Co., Lyuns. 

4970 PREPARING Farinaceous Foop, W. R. Lake, Southampton-build- 
ings, London.—A communication from M. B. Lloyd and 8. E. Andres, 
New York. 

4971. Surtine Grain, &c., 8. Handscombe and J. E. Hagger, Melbourne, 
near Royston. 

4972. Revotvine Orromans, H. T. Porter, Tottenham - court - road, 
London. 

4975. Temporary Brtnpers for Music, &c., A. Murray, jun., Aberdeen.— 
A communication from J. V. Laer, Washington. 

4974, Feepina Bortties, J. Thompson, Aldersgate-street, London.—4th 
December, 1879. 

4975. Sarety Vatves, H. W. Pendred, Lower Broughton. 

oe. Eosseenaae the Surety of Steam, J. D. Churchill, Langdon-road, 

olloway. 

ay Gaaeaniis fur Common Roaps, R. H. Brockelbank and B. P. Laws, 
Islington. 

4980, GATHERING and Binpina Crops into SHEaves, W. Wool h 


hnild? 





> 


and 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


re, Se Yarn, J. Smalley.—Dated 29th April, 1879.—(Not proceeded 
with. a 

The leading end of the yarn is spun, and when being wound upon the 
spool bobbin is left loose. The bobbin and yarn are pte m- fo sup- 
porting pins and frames in rotation, so that the leading end of one yarn 
may be twisted to the finishing end of the yarn on the next bobbin, and 
so on, the yarn passing thence to the beaming machine. : 
1680. Orroman Coucnes, &c, H. and F. Priestley.—Dated 29th April, 

1879.—(Not Fo gers with.) 2d. 

The seat or lid of ottoman couches is made to slide and also lift up, so 

as to allow of a back being fitted to the couch. 


1681. Raiway Sieerers, J. Horton.—Dated 29th Apru, 1879. 4d. 

This consists in constructing metallic railway sleepers of 
other hollow box-like form. 

1683. TREATMENT oF PHOSPHORIC OR OTHER IRON BY THE BESSEMER PRO- 
cess, EB. Riley.—Dated 29th April, 1879. 4d. 
ists in the ination of two successive converting opera- 
tions, the first in an ordinary converter, so as to remove the bulk of t the 
silicon, and the second in a converter having a lime or other basic lining, 
so as to eliminate phosphorus and other impurities. 
1684. Suearinc, Puncnine, anp Stampinc Metat, &c., A. M. Clark.— 
Dated 29th April, 1879.—(A communication. ) 6d. 

In this hine the reciprocati of ap 1 are converted into a 
rotary power for operating the punching or other slide. A pendulum 
weight, a connecting rod, and a treadle of peculiar construction are so 
combined that the upward swing motion of the pendulum, without check 
to its movement, may exceed the stroke of the treadle. 

1685. Impartinc Morion To THe PROPELLERS oF LauncuEs, &c., 
Butler.—Dated 29th April, 1879.—( Not proceeded with.) 2d. 

A crank shaft at right angles to the screw shaft is connected 
by gearing thereto, and rotary motion is imparted to the crank shaft by 
an arrangement of levers, connecting rods, and treadles worked by the 
occupant of the boat. 

1686. Marine Cuocks, H. J. Haddan.—Dated 29th April, 1879.—{A com- 
muncation.)—(Complete.) 4d. 

Ships’ watch clocks are caused to strike the bells indica‘ the hours 
and half hours of each watch, with pauses between the blows, in the 
same manner as when struck by hand. 

1687. pos + el H. J. Haddan. —Dated 29th April, 1879.—(A communi- 
cation, 4 

The stave is sawn from the block of timber by causing the table on 
which the timber is placed to rotate or oscillate in a plane, intersecting 
the line in which the saw moves, so as to produce curved staves directly 
by sawing. The curved stave is then fixed upon a table in front of a 
revolving disc with knives at its concave face, so as to bulge the stave in 
the centre. A third machine cuts off simultaneously both ends of the 
stave, and produces the notches and the chamfer. 

1688. PennoLpers, F. Wirth.—Dated 29th April, 1879.—(A communica- 
tion.)}—(Not proceeded with.) 2d. 

Aun ink-pot is attached to the penholder and kept in position by a spike, 
while the lower end of holder receives a double-ended piece, one end to 
receive the pen, and the other to hold a piece of ink eraser or rubber. 
1691. Rerractory Bricks anp Furnace Linines, G. Chaloner.—Dated 

20th April, 1879.—(Not proceeded with.) 2d. 

The bricks are manufactured from a mixture of lime with linseed or 
other cheap animal or vegetable oil or melted fat. 

1694. PLovans, &c., G. W. Chambers.—Dated 30th April, 1879.—(Not pro- 
ceeded with.) 2d. 

The beam is divided into two parts at that portion situate between the 
front wheels and the share. To facilitate the turning of the front wheel, 
— rod supporting the axle passes through an eye in the end of the 

im. 


or 








1695. Drivinc Betts or Banps or Macuinery, A. C. Henderson.—Dated 
30th April, 1879.-4A communication.) 6d. 

The novelty of this invention is the manufacture of driving belts or 
bands with longitudinal grooves, either on the external surface not in con- 
tact with the pulley, or on the inner surface in contact with the pulley, 
or grooved both internally and externally, or on the juxtaposited surfaces 
of double or triple bands. 

1696. Apparatus FoR PeeLinc Correz, G. Porter.—Dated 30th April, 
1879.—(A communication.) 6d. 

This consists in the combination in apparatus for peeling coffee of a 
revolving, serrated, indented, or otherwise notched or toothed metal 
drum or cylinder, with a surface posed of serrated, indented, 
or otherwise notched or toothed tappets or plates, which are held towards 
the drum or cylinder by springs which yield and allow the tappets or 
plates to move away from the drum when too great a pressure comes 
upon them. 

1697. Frame or Roortnc ror EspaLier Fruit Trees, C. de Saint-Priz. 
—Dated 30th April, 1879. 4d. 

This consists of a square frame made of iron wire, provided at its four 
angles with bent hooks, in which is placed and held firm a glass plate 
forming an inclined roofing which shelters the blossoms or fruits. 

1698. DEePHosPHORISATION OF IRON, H. A. Bonneville.—Dated 30th April, 
1879.—(4 communication.) 4d. 

Oxide of iron or manganese in the state of ores is added to the iron 
infusion at the moment when the latter, after ‘h zne 
of the blast pipes, is entering the lower part of the crucible, and before it 
is cast into pigs or chills. 

1699. Burrons, G. L. Aston and A. Hames.—Dated 30th April, 1879. 8d. 

This relates to making buttons by a machine in which two circular 
tables are used with one, two, or more under plungers. 


1702. Looms, R. Meadows and R. T. Cotton.—Dated 30th April, 1879.— 
Void.) 2d. 





On the tappet shaft and cast with one of the tappets is a clutch, and 
on this shaft is also og a clutch-box, which is actuated by a forked 
lever, one end of which is pivotted to the front of the loom frame. 
Attached to the bottom cross-binders of the loom are fixed two brackets 
— with slots, which carry sliding bar. Toone end of this sliding 

is attached a heart cam, which is acted upon and caused to revolve by 
means of a bevel wheel fixed in a bracket attached to the cross-binder of 
the loom, and driven by another bevel wheel keyed on the tappet 
A catch lever is pivotted on the cross sliding bar, which is held down by 
a spring, and bears and acts upon the clutch box lever, one end of a cord 
or wire being connested to this lever, and theother end to one of the jack 
levers on the dobby ubove. 


1708. er pan Sopa anv Porasu, &c., J. Townsend.—Dated 30th April, 
1879. 


In one process 100 lb. sulphate of magnesia and about 97} Ib. chloride 
of sodium are mixed and dried so as to ina condition, and are 
put in aretort and heated to about 700deg. Fah. Steam is then passed 
in contact with the mixture and causes hydrochloric acid to be driven 
off, which may be collected and utilised, the result of the reaction bein, 
sulphate of soda and potash. Several processes are described in which 
salts of magnesia and silica are employed to obtain soda and potash and 
their salts ; also sulphuric acid and chlorine. 

1705. Manure, A. Steenberg.—Dated 30th April, 1879.—(A communica- 
tion.)\—(Not proceeded with.) 2d. , 

Carbonate of lime is crushed to powder and mixed with water, and 
then allowed to settle, the water being drawn off and the carbonate of 
lime dried. When dry it is reground, and is ready to be used as a 
fertilising agent. 


1706. Deconatep Scrraces ror WALLS, &c., H. C. Webb.—Dated 30th 
April, 1879.—(Void.) 2d. 
icular machine, and also the 





C. Kingsford, Kingston. 4 

4981. Sarery Lamps, W. Smethurst, Bryan, near Wigan. 

4982. a TrussinG, and BEVELLING Casks, &c., C. Hewitt, Swans- 
combe. 

4983. Looms for Weavina, E. Taylor, Preston. 

4985. Srencu, &c., Traps. F. W. Ann, Holborn-viaduct, London.—A com- 
munication from T. G. Knight, New York. 

4986. Curna Cray, G. F. Orange, St. Austell. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

5089. GLEANING, ELEVATING, and Binpinc Cory, &c., G. E. Vaughan, 
Chancery-lane, London.—A communication from M. A. Keller, Brock- 
port.—12th December, 1879. 

5092. Dygeinc, H. J. Haddan, Strand, Westminster.—A communication 
from O. Paster, Crefeld, Germany.—12th December, 1879. 

5093. Paper Rouuers, H. J. Haddan, Strand, Westminster.—A communi- 
cation from O. Pastor, Crefeld, Germany.—12th December, 1879. 

5132. Buttons and ATTACHMENTS, J. Booth, Birmingham.—-15th December, 
1879. 

5149. TeLePHonges, &., J. Imray, Southampton-buildings, London.—A 
communication from J. F. Bailey, New York.—16th December, 1879. 

5161. Macuine Guys, H. H. Lake, Southampton-buildings, London.—A 
communication from E. G. Parkhurst, Hartford, Connecticut.—16th 








This consists, First, in the use of a parti 

daptation of various parts of a lathe for the wor! and ornamenting 
of woods and other articles, whose surfaces are capable of being cut into 
ornamental sections by knives, or ornamented by pressure. Secondly, in 
the adaptation of such articles, so worked in combination with other 
substances to various purposes, but chiefly in the combined use of orna- 
mental or ornamented woods. 


sis APPARATUS FOR CARDING WOOL, &c., J. Holden.—-Dated 30th April, 
1879. 6d. 


This consists in arran; or combining and operating of appa- 
ratus employed in poem on be and other fibres, whereby one of the 
main cylinders and its doffer roller become parts of the series of ‘‘ open- 
ing” card or “ licker-in” rollers to feed the main card cylinder of a first 
main card cylinder. 

1710. Water VeLocirepe, J. Bramall.—Dated 30th April, 1879.--(Not 

This cred gen A boat equally applicable f 

a velocipede eq applica) for on 

land or henge abe ge —— - the combined action of inde: — side 

pelling wh and a rudder or steering,wheel, which allow the boat 
to be propelled and steered either on land or in water. 

1711. Manvuracture oF Sreet, 8. @. Thomas.—Dated 30th April, 1879. 


1878, and 


This relates to improvements on patents No. 289in the 
No. 1313 in the year 1879, and consists in rend 
slag produced, and in which ph orus readil 
introducing with the bases 
fluor spar or chloride of calcium, either together or separately. 








_at 


_THE ENGINEER 


Dec. 26, 1879, 








1712. AcricuLTURAL DRILL, 0. Reynolds.—Dated 80th April, 1879.—(Not 


with. 

The foundation of the frame forms the seed hopper. 
to distribute the seed over the discharging apertures. The feed is regu- 
lated by a pierced bar sliding over a similarly pierced bar. Slips are 
used to close the openings not in use. The seed is conveyed by flexible 
spring conductors to the coulters, the coulter levers being formed of 
spring steel and attached to a rocking bar by a bolt. 

1713. Vatves, J. H. Johknson.—Dated 30th April, 1879.-+4A communica- 
tion.) 6d. 

A ate hollow plug and a plate, having studs or cam-like projections, 
is combined with a chamber containing a piston and having inlet and 
outlet passages, all of such relative dimensions that they may be acted 
on by hydraulic pressure. The opening of the outlet causes the piston 
to rise and the water flows through the valve, the communication from 
above the piston being closed by either of two separate pieces, one 
moved by hand and the other by the action of the water, and so con- 
structed that both together can only remain open a certain time, and 
consequently the quantity of water passing is regulated by the time 
required for the rise and fall of the piston. 

1715. ManuractURE AND MELTING oF IRON AND Sree, W. H. Fryer.— 
Dated 30th April, 1879. 6d. 

This consists in dessicating the blast or current of air employed in the 
manufacture and melting of iron and steel by passing the said blast or 
current of air through a chamber or tower, or other receptacle charged 
with chloride of calcium, sulphuric acid, or other dessicating material, 
the process being conducted and the apparatus arran; so as wholly, or 
in great part, to deprive the atmospheric air passing through the appa- 
ratus of the vapour of water contained in it, and supplying to the furnace 
in which the iron or steel is manufactured or melted a blast or current of 
air practically free from vapour of water. 

1716. Fornaces ror THE MaNvuracruRe oF WELDED IRoN AND STEEL 
Tunes, C. BE. Smith.—Dated 30th April, 1879. 6d. 

The common flue of the furnace is converted into a preliminary heating 
chamber in which the iron or steel skelp undergoes a preliminary heatin, 
before being introduced into the bed of the furnace. The heated air an 
product jon pass from this chamber to a steam boiler by two 
or more flues fitted with dampers. 

1717. Mix Cans, C. Pitt and W. H. Ingall.—Dated 30th April, 1879.— 
(Not proceeded with.) 2d. 

The body of railway milk cans is covered with a wood casing, a suit- 
able non-conductor of heat being interposed between the body and the 
casing. 

1718. Srorrerisc Borties, W. Geeves.—Dated 30th April, 1879.—(Not 
proceeded with.) 2d. 

A holiow plug of wood covered with india-rubber is inserted in the 
neck of the bottle. The stem of the plug is split, so that by driving a 
pin into the hollow of the plug, the stem is expanded and makes a tight 
joint. 

1719. Wixpow Sasu Fasteners, P. P. Roberts.—Dated 30th April, 1879.— 
(Not proceeded with.)* 2d. 

To prevent the insertion of a knife between the sashes of a window, 
and so by forcing back the locking lever opening the window, a plate is 
hinged tu the curved guide, and when the window is locked closes over 
the space between the sashes. A guard is fitted to the knob of the lever 
so as to prevent the latter being drawn back by a wire. 

1720. Currrse THE Teetu or WHEELS, &c., W. P, Thompson.—Dated Ist 
May, 1879.—(A communication.)—( Not proceeded with.) 2d. 

The cutting tool follows the profile of the teeth, and whatever the form 
of curve adopted to determine this profile the tool is always brought 
back at one arc of a circle and to one radius. 

1721. Jacguarp ATTACHMENTS FOR EMBROIDERING AND WEAVING 
Macuines, M. Umstadter.—Dated 1st May, 1879.—(Complete.) 6d. 

Two independent sets of hooks are arranged and regulated in con- 
nection with a jacquard mechanism in such a manner that each set will 
move the fabric operated on in a direction at right angles to the other. 
The hooked rods have their lower ends screw-threaded and provided with 
adjusting nuts, whereby the endwise throw of the rods may be regulated 
at pleasure. 

1724. Looms, H. Bracewell, J. Bulcock, and J. Rushton.— Dated 1st May, 
1879.—4 Not proceeded with.) 2d. 

In the picking apparatus a grooved cam is employed and is fixed upon 
the low or tappet shaft. Upon a stud fixed to the frame is mounted a 
lever, one end of which carries a friction bowl which enters the cam 
groove, and the other end is connected by a rod to a projecting arm fixed 
on the picking shaft. By means of slots cut in the lever and projecting 
arm the length of stroke can be ted. 

1725. Sappues, &c., D., R. and E. K. Mason and T. Jones.—Dated lst May, 
1879.—(Not proceeded with.) 2d. 

A metal plate is secured to the saddle tree and carries coiled, spiral, or 
other springe. The outer end of the spring is hooked to receive the girt 
strap, which is passed under and around the horse’s body, and is buckled 
up as usual. 

1726. Wrixprxc Drums, J. Richardson.—Dated 1st May, 1879.—(Not pro- 
ceeded with.) 4d. 


A brush serves 





The drum arms and fiz are made of steel of a special section, so as 
to combine stiffness with strength and lightness, and to attach the 
driving gear thereto in such a manner as to dispense with the usual 
arms thereto. 

1727. Gas Encives, J. R. Purssell.—Dated 1st May, 1879.—( Not proceeded 
with.) ‘ 

In order tv adapt gas engines for locomotive purposes the trunk sliding 
block is abolished and the driving shaft is fitted with a toothed wheelto 

ear with a wheel upon a shaft, carrying a bevel wheel to engage with 
one of two pinions on the axle of one of the driving wheels. 
1728. Breecu-LoapiInc SMALL-aRMs, R. Hill, jun. — Dated lst May, 
1879. ‘ 

A lock plate ing a concealed hammer and lock mechanism of 
ordinary construction is let into the side of the body as usual. In the 
body a recess is made and recvives a lever with motion in a vertical 

lane, and called the cocking lever. The end of the front arm of this 
ever is situated under a vertical slot through the body, and the end of 
the rear arm is arran so that when the rear arm is rai it operates 
upon the prolonged tumbler end of the concealed hammer, and lifts the 
hammer to full-cock. Across the underside of the breech end of the 
barrels, and working through the front lump, is a slide carrying a 
and operated by hand to force it in or out. The peg moves in the vertii 
slot, and by moving the slice it is brought opposite to or removed from 
the front arm of the cocking lever. 
1729. Borr Hrincgs, J, Underhill.—Dated lst May, 1879.—(Not proceeded 

with.) 2d. 

The fiap blanks are formed from strips of brass of the sectional figure 
of the flap of a hinge, the part of the strip from which the knuckle parts 
of the hinge are made being tubular to receive the pin of the hinge. 
1731. “ Locxinc-ur” tHE Paces 18 PrintinG Orrices, W. Brierley.— 

Dated 1st May, 1879.—{A communication.) -—(Not proceeded with.) 2d. 

A frame is employed consisting of two angle irons, one fitted at both 
ends with tappets corresponding with slits made in the ends of the other 
angle iron. To unite the two parts two bars are applied to the ends of 
one angle, and are pushed into the corresponding slits of the other one. 
1732. HorizosraL Wisp Wueets, W. Brierley —Dated 1st May, 1879.— 

(A communication.) 6d. 

Six or more sails are supported by arms and connected by a nave to 
the vertical shaft of the wheel. The sails are connected by rods of an 
equal length with a universal joint fixed to the vertical shaft. This 
combination of the sails with the universal joint has the effect when one 
sail presents its full surface to the wind, of causing the sails going out of 
wind to incline successively, and the sail opposite to that presenting its 
full surface to the wind is fully inclined in a horizontal position. 

1733. Treatixc Ittuminatine Gas, R. 8. Ripley.—Dated 1st May, 1879. 
—(A communication.) 6d. 

This invention consists of a series of chambers with dip tubes which 
subdivide the gas and secure the action of the liquid in the chamber 
upon every portion of gas. Below the tubes is a wire gauze in each box, 
and it is always submerged in the liquid immediately at the bottom of 
the tubes. e solution in the first series of chambers consists of an 

i liquid obtained by purifying and rendering caustic a portion 
of the iiquid drawn from the hydraulic main. The second series of 
bers contains weak liquor to absorb any ammonia, and the third 
series is supplied with liquor drawn direct from the hydraulic main. 
1735. Mecuantcat Toys, P. F. Tarbutt.—Dated 2nd May, 1$79.—(Not 
proceeded with.) 2d. 

In order to give a crawling motion to toy animals a strip of india- 
rubber is employed, one end being attached to the body and the other to 
a spindle carrying the legs. By turning the legs the rubber is wound 
upon the spindic, and in unwinding causes the toy to move forwards, 
1736. Printinc Routers, R. Lanham.—Dated 2nd May, 1879. 4d 

The stock of the roller is covered with a combination of india-rubber 
and cloth or other textile material. 


1737. Bevtinc ror Macuinery, &c., F. Walton.—Dated 2nd May, 1879. 
4d. 


Several layers of cotton duck are connected together by a cement com- 
posed of solidified oil and a small proportion of resin. 
1738. Cueckivc Fares TAKEN in Omnipuses, J. N. Maskelyne.—Dated 
lst May, 1879. 4 
Tickets marked to show the various stages in a journey are taken from 
areceptacle and given one to each passenger, who delivers the same to the 
conductor when he alights, and it is then returned to the ticket 








The apparatus employed consists of a movable ticket receptacle and a 

panne with paper and caused to rotate and receive the markings of a 

penci 

1739. Macuines ror Toprinec, Tartine, ayo Lirtinc Turnips, 7. 
McKenzie.— Dated 2nd May, 1879. 6d. 

This relates to the arrangement of parts forming the cutter frame of a 
turnip topping: tailing, and lifting machine, constructed and counter- 
balanced to allow of both vertical and lateral self-adjustment of the 
position of the cutting appliances, either with or without means of 
adjustment, by hand. 

1740. Nurs anp Screws, J. Cowdy and H. Andrvews.—Dated 2nd May, 
1879. 6d. 

One or more teeth are formed upon one side of the under surface of 
the nut, the other part being plain, so that a one-sided hold or grip 
is caused, and tends to slightly bend the bolt or screw or to cant it in its 
hole. 


1741. Bicycce Braxes, H. Bate.—Dated 2nd May, 1879.—(Not proceeded 


with. 

An upright steel spring is arranged to exert a uniform pressure on the 
brake, and so on the wheel. It is placed between the head of the 
machine and the arm of the brake, and is held back when not required by 
a catch. 


1742. Crusts, G. Green.—Dated 2nd May, 1879.—( Not proceeded with.) 2d. 
A saltcellar is formed somewhat like a pageee pen~ th is, with a 

pens top, through which the salt is made to issue by shaking the 
x. 


1743. Brake ror Cottiery Winpinc Enorines, 7. Burns.—Dated 2nd 
May, 1879. 6d. 

On the axle of the winding drum is a brake rim, beneath which is a 
beam carrying the fulcra of two strong brake girders, each having a 
brake block acting against the under surface of the brake rim below the 
centre line of the axis. These blocks are drilled with holes, which con- 
tain sand to clean the brake rim. The girders are near their free ends 
connected by a link and short lever to a shaft, to which a hand lever is 
keyed, the links having regulating screws to adjust the pressure as the 
brake blocks wear. The short arms of the hand levers are weighted, and 
from the handle of the longer arm of each lever is hung a rack provided 
with a treadle and a catch. 

1744. Propucixe Desions upon Broocnes, &c., A. 
Dated 2nd May, 1879. 4d. 

The design required is cut or pierced upon the metal to be decorated, 
and the design is then cut out of different coloured inetals, the different 
parts being placed over the corresponding picrced or cut out parts, and 
forced therein by means of light blows of a hammer. The whole is then 
soldered together at the back. 

1745. Cases ror JeweLs, &c., IW. Hardy., jun.—Dated 2nd May, 1879. 6d. 

The jewel case is so constructed that when lifted either by the handle 
or otherwise an electric circuit is established and an alarm bell sounded. 
1747. Nose Bacs, &c., ror Horses AND OTHER ANiMALs, V. H. B. 

Barrington-Kennett.— Dated 2nd May, 1879. 6d. 

The bag is attached to a cord which passes through an eye fixed on 
either side of the head of the animal and proceeding to a hook fixed on 
the back of the animal. By adjusting the length of the cord the bag is 
pulled more or less over the head of the animal. 

1748. samaguan, F. P. Warren.—Dated 3rd May, 1879.— (Not proceeded 
with.) 20 

Ozokerite is mixed with grease or oil in the proportion of two-thirds of 
the former to one of the latter, and is used as a cheap lubricant. 

1749. Apparatus For SuppeNLy Sroprine Macurinery, 7. Coltman.— 
Dated 3rd May, 1879. 6 

In one modification each shaft has a collar carrying spring catches, the 
ends of which project and take into recesses in one end of a grooved 
section. On the same end of this section is a ratchet wheel .with a stud 
projecting on one side to take into a recess in the circumference of the 
section. The ratchet wheel has on its inside inclines arranged so that 
when a clawker engages in the teeth of the ratchet the spring catches 
carried by the collar are forced down by the inclines, and the ratchet wheel 
and grooved section is prevented from revolving with the shaft. The 
clawker is balanced and turns upon an axle pin secured to the framing 
of the machine to which the apparatus is applied, and is provided with 
aswilled centre adjustable on a rod, whose outer end is hinged to one 
end ofa lever, having its other end resting upon a thread employed in the 
machine. Upon the thread breaking the clawker enters one of the teeth 
of the ratchet wheel, and arrests the revolution of the grooved section. 
Modifications are described. 

1751. Crarrers anp Hammers ror Betts, A. P. Moore, G. Holmes, and 
H. A. 0. Mackenzie.—Dated 3rd May, 1879. 6d. 

With the striking head is combined a shank capable of sliding a short 
distance on an arm jointed so as to vibrate as required on the staple or 
fork fixed to the crown of the bell. At the end of the shank opposite to 
that to which the striking head is connected there is fitted a cross piece 
on either side of the shank in the direction in which the hammer swings. 
1752. Ixpicatine Time, H. Bateman and G. W. Hannam.—Dated 3rd May, 

1879.—(Not proceeded with.) 2d. 

Two tubes of equal diameter and terminating in a bulb are at their 
open ends joined together, the opening at the junction being adjustable 
by means of a screw arrangement so that the length of time requisite to 
moe passage of a liquid from one tube to the other may be reguluted 
at . 


W. Pennington. — 


1753, Bavaxce Beam anp Mace ror BALANCING OR DRIVING MILLSTONEs, 
A. Stevenson.—Dated 3rd May, 1879. 5 

The ends of,the beam are round and truly turned, and are fitted with 
blocks of iron secured to the runner millstones so as to allow it to oscil- 
late on the turned ends of the beam. The mace is then made to fit 
accurately the sides of the beam without the usual allowance of play. 
1754.. Fire-arms, A. Wyley.—Dated 3rd May, 1879. 8d. 

This relates to improvements on patent No. 2238, dated 27th June, 
1874, and consists in placing the segment on which the block travels in 
the middle instead of obliquely, and increasing its circumference to 
about three-fourths of the cylinder, the hollow in the block correspond- 
ing. In this state the block can be got into place, and then a supple- 
mentary segment, forming part of the trigger guard, completes the 
cylinder, leaving a projecting strip to act as a stop for the block in 
either direction. The trigger guard is hinged at the rear end, and 
fastened in front by a transverse pin. An extractor sliding in a groove 
in the main segment, which groove is continued under the screw of the 
barrel, has a stud which enters a partially cam-shaped groove in the 
hollow of the block. A cam recess behind this acts on a projecting horn 
of the hammer. 

1755. Treatinc Furs 1x tHe Manvuracrure or Hats, J. Eaton.—Dated 
3rd May, 1879.—( Not proceeded with.) 2d. 

A bag of fur is placed in a chamber and acted upon by beaters, then 
the fur is sprinkled with a solution of any acid well known for treating 
furs, and in a second chamber heated by steam, air, or water, and 
acted upon by beaters until it is impregnated with acid, which frees it 
from all oil or grease. 

1757. Propocinc OrnnaMENTAL Desicns 1x Metats, 7. White.—Dated 3rd 
May, 1879.—{ Not proceeded with.) 2d. 

Two or more sheets of metals of different colours have a design drawn 
upon them, which is then cut out, and the pieces of one sheet substituted 
into one of the other sheets, so as to obtain the design in a different 
colour to the ground. 

1760. Brsocutar TeLescores anp Opera GLasses, G. W. Frodsham.— 
—Dated 3rd May, 1579. 

The cylinders carrying the object classes and the framework containing 
the eye-pieces and screw adjustments are connected so as to enable the 
user to slide the framework into the cylinders. This is effected by 
pivotting the open ends of the cylinders by screwed or rivetted pivots on 
to the ends of the framework. A circular scale surrounds the central 
pivot so that the distance between the cylinders may be adjusted to suit 
the position of the eyes of the person using the instrument. 

1761: Guarps ror Turasuinc Macuines, 7. Perkins and T. Burall.— 
Dated 3rd May, 1879.—( Not proceeded with.) 2d, 

Within the feeding hopper is a board to close over the drum and pre- 
vent inj to the attendants. The board is hinged at its lower edge 
immediately above the concave, and a spring behind it when the board is 
liberated closes it down over the drum. 

1762. Picxinc Horsenatr ror Upnoistery Purposes, G. Dittmar.— 
Dated 3rd May 1879.—(A communication.)—( Not proceeded with.) 4d. 

This consists of a machine to open the horsehair from the twisted pig- 
tail form, and consists of passing the hair between rotary toothed rollers, 
1763. Horizontat Winp Enoines, D. L. Beckingsale.—Dated 8rd May, 

1879.—{ Not proceeded with.) 2d. 
The e e has self-adjusting sales, made to act so that as they return 
ainst the wind they offer as little surface as possible to the wind, and 
as they pass the central line and expose their surface to the wind, a 
too sudden reversal of the position of the sails shall not take place. 
may be readily furled, and their motion limited to control the 


1764. Forornc axp Suarine Meta, J. Hargreaves.— Dated 5th May, 1879. 


4 ot, 


—(Not proceeded with.) 2d. 
The hi loyed of ah having a to-and-fro 


motion imparted to it by “toggles” combined with an anvil capable of 
adjustment to any distance from the face of the haramer. 


1765. Srinnine, &c., W. A. Barlow.—Dated 5th May, 1879.—(A communi- 
cation.) 6d. 


A is fitted so as to turn continually in a foolstep filled with oil 
and driving apparatus is placed between the collar of the spindle an 








——— 
the foot, whereby it may be operated from below its centre of gravity as 
much as possible, thereby obviating the vibration ; and two Aad in grooves 
are made in the collar as reservoirs for oil for lubrication at this point, 
1766. Demacnetisine Iron Suips, BE. H. Hopkins.—Dated 5th May, 1879, 

—(Not proceeded with.) 2d. 

Electro-magnets are applied to the framework of iron ships, and con. 
sist of hollow bobbins wound with copper wire, through which are 
assed iron cores of various lengths, and composed of bundles of soft 
ron wire, 

1767. Burren Worker, G. J. Adams.—Dated 5th May, 1879.—(A com. 
munication.) -(Not proceeded with.) 2d, 

The butter passes through a hopper into a wooden receptacle in which 
works a plunger. The receptacle contains a copper screen or gauze, 
through which the plunger forces the butter. 

1768. CLop Crusuer, J. Lancaster.—Dated 5th May, 1879. 6d. 

A_ hollow cylinder with trunnions is fitted in bearings attached to a 
draft frame. In the periphery of the cylinder are pierced rings of elon- 
gated holes, equidistant and formed so as to allow of pointed teeth with 
flat sides passing freely through them. Within the cylinder is placed a 
series of toothed wheels, the teeth of which project through the holes in 
the cylinder and break up the clods. The toothed wheel is 80 mounted 
in the cylinder that its teeth may be withdrawn from the holes when the 
machine is travelling from one place to another. 

1769. Fitter Piates, H. B. Newton.—-Dated 5th May, 1879.—(4 commu- 
nication.) 2d 

A non-fusible material, such as coke, ashes, slag, charcoal, 
stone, is placed in a mould and molten metal run in, so as to 
interstices, thus forming a filter plate. 

1770. Rotuine Aprparatos ror Moutpine Haycocks, H. A. Bonneville, 
~-Dated 5th May, 1879.—(A communication.)—(Complete.) 

A cart mounted on wheels contains a conical mould, in which the hay 
is placed, the bottom of the mould being formed of chains stretched by 
means of a windlass. When the mould is full the windlass is turned 
backwards, thus slackening the chains and allowing the haycock to fall 
from the mould. The cart is then moved forwards, and the chains 
pulled from under the haycock. 

1771. Compre Macutyes, J. C. Mewbura.—Dated 5th May, 1879.—(A com- 
munication.) Od 

This consists, First, in substituting for the elliptical feed movement a 
quadrangular feed movement, which permits of charging the wool nor- 
mally to the teeth of the carrier comb, and of afterwards retiring in a line 
practically perpendicular to the first direction, so as to parallelise the 
tibres deposited on the comb without straining them. Secondly, in 
fitting the machine with an apparatus called the collector, for collecting 
all the long fibres deposited by the feed in the carrier comb. Thirdly, in 
a new process by which a double system of combing is introduced infront 
of the drawing apparatus by means of three (more or less) combing 
segments, returning in rotation by a retrograde movement to their start- 
ing point. 

1772. Piaxorontes, J.C. Mewburn.—Dated 5th May, 1879.—(A communi- 
cation.) 4d. 

Sound passages are formed above the strings and extend from the 
sounding board bridge to a certain extent along the strings towards the 
point where the hammers strike the strings. 

1774. Permanent Way or Raitways anp Tramways, MM. Gossi.— Dated 
5th May, 1879. 6d. 

Iron bearers are laid end to end all along the road and serve as a base on 
which to fasten the rail. The bearers are made of sheet iron and are 
straight or bent to suit the curve of the road. 

1776. ey Enaines, B. Hall.—Dated 6th May, 1879.—(Not proceeded 
with, 

The cylinder is of annular form and is in two parts joined together, the 
joint farther from the centre being made tight by a ring entering pves 
in the two parts. The piston is carried by a plate with a boss and fixed 
on a shaft concentric with the annular cylinder. 

1777. Fevt, H. J. Haddan.—Dated 6th May, 1879.—(A cominunication.)— 
(Not proceeded with.) 5 

Wool after having been through the carding machine and there- 
by spread out upon an endless cloth, through achamber formed by guide 
rollers, two side walls, and an open or perforated bottom attached to the 
latter, and on which the wool is exposed from below to the action of an 
aspirator and receives during its passage over the bottom the substances 
to be incorporated with it, which may be thrown thereon by means of a 
current of air, and are firmly secured by the action of the aspirator. 
1778. Hovtpers ror Eve Grasses, H. J. Haddan.— Dated 6th May, 1879. 

—(A communication. )—(Not proceeded with.) 2d. 

The string to which the eye glass is suspended is at one end attached 
to r spring Lorre, which when the eye glass is not in use winds up the 
string. 

17779. Biocks anv SHeaves, G. Bullocl, sen., and G. Bullock, jun. -— Dated 
6th May, 1879.—(Not proceeded with.) 2d. 

Single blocks are made with two or more separate sheaves, and double 
blocks with four or more sheaves, and so on ; in other words, the number 
of existing sheaves is doubled, but are made much smaller in size than 
those now used. 

1780. Recerracte ror Houpinc Manure, &c., C. Hesseler.—Datsd 6th 
May, 1879.—(A communication.) 2d. 

The sacks used to transport artificial manure are protected from the 
action of sulphuric acid by steeping them in aqueous solutions of nitrate 
of lead, nitrate of calcium, or acetate of calcium, either alone or in 
mixtures or salts, which, united with sulphuric acid form an indissoluble 
product. 

1781. Raistnc anp Lowerina, G. Parsons.— Dated 6th May, 1879.—(Not 
proceeded with.) 2d. 

Compound levers are arranged to be worked -4 right and left-handed 
screws fixed in a frame to sustain them. The sliding nuts of the screws 
are formed so as to relieve the screws from undue pressure in 
lowering. The nut is further formed with a joint to fix the lever to. 
1782. Corrine Orr THE Enps or THE Stays, Rops, on Bars oF Fire- 

Boxes, &c., J. Wright. —Dated 6th May, 1879.—(Not proceeded with.) 


2d. 

A lever cutter is used, and consists of two blades, the cutting portion of 
which is in the form of an opening or concave recess, to admit of the 
blades being placed upon the stay to be cut, so that the cutting edge of 
the opening surrounds the stay. One blade is formed on a plate, and the 
other is pivotted to it at a suitable point, and is fitted with a lever to 
operate it. 


1783. Sucar, F. C. Glazer.—Dated 6th May, 1879.—(A communication.) 
4d 


vel, or 
1 up the 


2d, 


and 


The material composing the loaves is filled into moulds and treated in 
the ordinary manner until carried to the filtering batteries, from whence 
in an undried state they are delivered to machines and cut into blocks, 
flat cakes and strips, which are then dried by steam or hot air or in ordi- 
nary drying rooms, 

1784. Locks anv Keys, W. R. Lake.— Dated 6th May, 1879.—(A communi- 
cation.)\—( Not proceeded with.) 2d. 

The lock is formed with a number of movable sectors, so arranged that 
should the key be lost, a stranger could not open the lock without 
knowing the arrangement to give to the toothed plates on the key. 
1787. Raisinc Sunken Surps, &c., 7. A, Dillon.—Dated 6th May, 1879 

—(Not proceeded with.) 2d. 

This relates to improvements on patents No 355C, dated 13th October, 
1875, and No. 3034, dated 28th July, 1876, and consists of a diving-bell- 
shaped canvas cover made to envelope the ship, and to each side of which 
is attached another bell looking upwards, while the centre one looks 
downwards. The bells are fitted with valves for the inlet and outlet of 
water. 


1789. Mecuanica Toys, J. G. Tongue.—Dated 6th May, 1879.—(A com- 
munication.) &d. 

The weight of the animal is necessary to set the same in motion, so 
that if held in the hand it does not move, but when placed on the floor 
the weight causes the animal to jump, run, or gallop. The mechanism 
consists of a spring barrel acting on a pinion carrying a crank; the barrel 
and pinion are fixed in a central box. The spring is wound up by a key 
fixed : in the belly of the animal, and tends to push back a shaft by means 
of the crank and a guide, but an opposing spring prevents it acting until 
the animal is placed on the ground, when two levers fixed to the shaft 
are pushed towards the belly and stop the action of the opposing spring, 
when the barrel puts the animal in motion. 


1790. AXLE-BOXES FOR CARRIAGE AND OTHER NON-ROTATING AXLEs, W. 
Edwards.—Dated 6th May, 1879. . 
On the inner face of the axle-boxes is a series of concave bearings 
respectively of the sare radius as the parts of the axle which bear upon 
em. arings are arranged in four longitudinal rows, the sunken 
~ ee | between them being equal in area to bearings, and are so 
placed with respect to each other that the pry of one row are oppo- 
site the sunken spaces between the pyar =, ote @ rows on each side of 
it. Lubricating oil is poured into the axle-box before the cap is screwed 
into the end thereof. ' 
1791. Execrric Lamps, J. S. Sellon and H. Edmunds.—Dated 6th May, 
1879.—(Not proceeded with.) 2d. fi 
All the lamps in a circuit are supplied with the maximum current 
required to secure the proper incandescence of any one of the lamps, and 
in such lamps as do not require the full current the two sides of the 
space bridged over by the incandescent wire are connec as 
many wires from side to side as are necessary to carry over the jus 
current, An arrangement is described for — circuit and cu’ 
out any lamp of a series before the fusing point of the wire is reached. 
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lamp is described in which two wires are used, the second being brought 

into circuit on the fusion of the first, te 
Buiipines, J. Taylor.— Dated 6th May, 1879. . 

172 Boas capmyeto up of detachable panels which slide into standards 

sot at certain distances apart, and grooved to receive the pace which 


‘ up of an outer layer of weather boards backed by tongued, 
feeder we on bedded boarding laid transversely of the same, a layer of felt 
sheeting being interposed between the inner and outer boarding. 

1'793. Seep Puanrer, &c., A M Clark. —Dated 6th Mag, 1879.—(A com- 
munication.)—(Not proceeded with.) 2d. é 

A rotating hopper has a number of seed pockets with radial opened 
tubes, into the end of which the seed is conducted by a series of inclined 
plates. Each tube has an opening at its inner esd, and a wing-sha 
triangular plate is placed alongside each tube on the opposite side to the 
opening, and at an angle to the partition of 30 deg. 

1795. Sarety “Creque,” A. M. Clark.—Dated 6th Muy, 1879.—(A com- 
renee 4 A ap proceeded with.) 2d. 

The several blank or writing ») are formed in « series of distinct 
lines corresponding to the several numerical denominations of units, 

tens, &c., in one of which spaces the writing is inserted, so that the 
position of the different lines of ey a on the face of the cheque serve 
to indicate the amount for which it is drawn. 
1796. Permanent Way or Raitways, A. M. Clark.—Dated 6th May, 
1879.—(A communication.) 6d. 

The sleepers are of wrought iron with a central pendent flange and 
edges dipping downwardly; and in the top surface permanent lugs are 
cut from the thickness of the metal and bent up. The foot of the rail 
engages on one side beneath the lug, and on the other is clamped by a 
clamp with a toe which, after passing through a slot in the sleeper, enters 
at the underside the slot left by the lug, the clamp also having a shoulder 
at back beneath which a spring locking bar is seated. 

1798. Locks anv Keys, W. Todhunter and J. W. Buckley—Dated 6th May, 
1879.—(Not proceeded with.) 2d. 

The key has a hinge so as to go up a small round keyhole and then be 
bent by an incline at the back. When the key is turned it comes under 
hinged tumblers, which it lifts the height required to release the bolt. 
1799. Liquip Morons, J. Archer.—Dated 6th May, 1879.—(Not proceeded 

with.) 2d. 

The wheel of an “ Empress” water motor is made of cast iron and 
formed with simple curved vanes in place of buckets. The casing is 
made so as to leave considerable space on each side of the vanes, 

1800. Coat Hanorrs, WW. P. Thompson.—Dated 6th May, 1879.—(A com- 
munication.)—(Not proceeded with.) 2d. 

A metallic chain is secured to the coat by a plate at each end, formed 
with holes to fix it to the coat or other article of clothing. 

1802. Tricycies, J. Rivington.—Dated 6th May, 1879.—(Not proceeded 
with.) 6d. 

Upon the nave of the driving wheel a collar turns freely, and is fitted 
with arms on opposite sides of the nave, the upper one carrying a lever 
which, by means of a bell crank fitted with a treadle, causes the tricycle 
to be propelled. 

1804. Epce Runyers or Crusuina anp MIXING APPARATUS FOR THE 
MANUFACTURE OF Mortar, &c., G. Dalton.—Dated 7th May, 1879. 6d. 

The crushing rollers are mounted in a frame, so as to be capable of end 
adjustment by the aid of screws, in such a manner as to change their 
positions relatively to the centre of the apparatus. The rollers are fitted 
with a removable steel tire, and the whole apparatus is mounted on 
wheels carried by a frame, which also carries the engine and boiler to 
drive the apparatus, and by means of spur gearing or chains imparts 
motion to the running wheels, so as to render it self-propelling when 
necessary to change its position. 

1805. Venicres ror Exurmitixe Apvertisements, 0. de Pankratieff.— 
Dated 7th May, 1879.—{ Not proceeded with.) 2d. 

The vehicle is made with its sides of glass, and the advertisements are 
arranged inside. The interior of the vehicle may be illuminated by gas 
or other means to render the advertisements visible at night. , 

1806. Reraicrnatine Arraratus, H. J. Haddan.—Dtted 7th, May, 1879. 
—(A communication.) 6d. 


1628. Spinnine, J. Russell.—Dated 8th May, 1879.—(Not proceeded with.) — 


The spinning or twisting is effected in a frame or apparatus having a 
pair of rollers in front of the spool or bobbin, which revolve at the same 
surface speed as the spool or bobbin. The sliver or yarn passes from this 
pair of rollers to another pair of rollers, situated at or about right angles 
thereto, and supported at the back of and receiving motion from a 
revolving tube, through which the twisted sliver or yarn from the 
said rollers to the spindle, upon which it is finally wound, and which is 
fitted with a ring and flyer. 


1825. Twist Daitt Grainvine Apparatus, W. Darling and R. V. Sellers. 
—Dated 8th May, 1879.~ {Not pe pee with.) 2d. 

A compound slide rest is fixed to an ordinary grindstone or eme 
wheel On the top of the slide rest is fixed a basket having a boss, whic 
may be cut through, so as to press ona — which passes through the 
boss. The spindle can be sct in a vertical, horizontal, or angular position. 
The twist drill is secured in a support secured to the required angle on 
the top of the slide rest. 


1826. Locks, J. H. Atkinson.—Dated 8th May, 1879.—(Not proceeded with.) 


2d. 

The bolt or bar of lock is made to shoot further into the casing by the 
use of the right latch key of novel construction; then the door key, 
also of novel construction, sen ls the bar or bolt a stage further. 

1827. peoee Conpuctinc Materiat, C. Pollard.—Dated 8th May, 
2d 


1879. . 

Clay or like material is thoroughly dried in ovens or sheds; it is thence 
placed in a mortar mill, when it is ground along with hair, wool, or other 
fibrous material to a powder, When required to cover steam boilers, &c., 
warm water or other liquid is added. 

1829. Sewer Connections, H. J. Haddan.—Dated 8th May, 1879.—(A 
communication.)—(Complete.) 6d. 

This consists, First, in the combination with the main waste pipe 
leading from a house to the sewer of a chamber formed on or firmly 
connected to the said waste pipe, a pipe extending from the said chamber 
through the roof of the house, one or more secondary waste pipes, each of 
which connects with the waste pipe of the water-closet, the sink, the 
washbasins, or other devices of this nature, either or all situated in one 
and the same storey of the house, upwardly inclined spouts extending 
from the said secondary waste pee into the chamber of the main waste 
pipe, suitable traps formed in the secondary waste pipes and in the main 
waste pipe, and a water tank situated above the level of the chamber in 
the main waste pipe and connected to each of the secondary waste 
pipes ; Secondly, a trap for sewer connections provided with an upward 

nt situated between two downward bents, and within an upwardly 
inclined spuut. 

1830. Composinc, TRANSMITTING, AND DecipHerinc Secret TELEGRAMS, 
H. J. Haddan.—Dated 8th May, 1879.—(A communication.) 2d. 

The apparatus consists of several alphabets or signs arranged in con- 
centric circles on a transmitting or recording dial, on which circles the 
same letters or signs have different values given them by following some 
given key, the key being composed of as many letters or devices as there 
ure movable alphabets employea, and their letters arranged in the order 
of the key, and to each otner in regard to the letter ‘‘ A” or initial device 
of a fixed alphabet. 

1831. Hotpinc anp Transportine Liquips, H. J. Haddan.—Dated 8th 
May, 1819.—(A communication.) -(Not proceeded with.) 2d. 

This consists in constructing sides, bottom, and top of the vessel of 
wood and paper, made water-tight by steeping it in paraffine. 

1840. Luspricatinc Apraratus, W. R. Lake.—Dated 8th May, 1879.—(A 
communication.) ~(Complete.) 6d. 

team from « boiler is admitted to a chamber containing oil, and by 
its pressure forces the oil up a tube which enters through the base of a 
glass vessel containing alcohol. The oil rises to the top of the alcohol 
and passes down a second pipe provided with a check valve into the 
steam chest of the engine, and so to the piston and valves with the 
steam. A valve in the first pipe ulates the quantity of oil passing 
into the glass vessel. Modifications of the apparatus are shown. 
1859. Water Meters, W. R. Lake.—Dated 9th May, 1879.—(A communica- 

tion.)—(Complete.) 4d. 


A refrigerating chamber is combined with a tafik filled with ‘non-con- |+, This comprises, First, an elastic gen J of novel construction for the 
e 


gealable liquid forced by a pump througlr a cqiPplaced in the chamber} 
and kept at a low temperature 7 a on expander, or a chamber surs 
rounded by the liquid in the tank, and communicating by a pipe with a 
second pump which draws fluid from the expander, and forces it through, 


a coil in acondenser, The pump to force the fluid through the ‘ 


condenser consists of two single acting pistohs attached to the ends of a 
common rod and working in barrels opening towards the centre of the 
pump into a common chamber in which the dtiving gear is placed. . 
1807. Sneer Metat Recerraces, H. J. Haddan.— Dated Tth May, 1879.- 
—(A communication.)—(Not proceeded with.) . a 

One of the heads of the receptacle is built in two laterally “movable 
sections, the working faces of which are arranged to close towards each 
other by means of a bevelled projecting collar on the opposite head. 
1808. Gas Governors, H. J. Haddan.—Dated 7th May, 1879.—(A commu- 

nication.) 4d. 

A metallic chamber contains a diaphragm connected to and operating a 
valve through which the gas passes on its way to the distributing pipe. 
1810. Reovatine DRavout IN Steam BoiLer AND OTHER FURNACES, W. 

R. Lake —Dated 7th May, 1879.—(A communication.) 6d, 

A motor is employed to operate a damper, the motor being controlled 
by a valve, worked by a second motor adapted to be actuated through 
variations of pressure in the generator. To prevent condensed water 
flowing inte the cylinder of the main motor, the valve thereof is com- 
bined with an arrangement to throw it over the ports after each stroke 
so as to cut off communication between the steam chest and the cylinder. 
1811. TerResTRiAL GLopes, G. F. Redfern.—-Dated 7th May, 1879.—(A com- 

munreation.)—(Not proceeded with.) 4d. 

The globe has a zone representing the terrestrial twilight, a revolving 
— which exhibits the position of the sun, a movable solar meridian 
to show for every day the angular change that takes place between the 
ecliptical polar axis and that of the earth’s, with mechanism for producing 
the motion of the solar meridian over the position of the sun, giving its 
declinations north or south; an azimuth circle placed between the 
ecliptic and the earth fur showing at any point on the earth the sun’s 
altitude at any hour on each side of the meridian where he is visible ; 
an axial vernier with a graduated circle around the south pole for reading 
terrestrial longitude in hours of time or degrees of an arc. 

1814. Narrisc Macuine, H. A, Bonneville.—Dated 7th May, 1879.—(A 
communication.)—(Complete.) 6d. 

The machine consists, First, of rods over and under which passes the 
stuff which is held on a stretching roller covered with fillet card and 
holding the stuff by a clamping piece keyed on its axis. Secondly, a 
roller covered with fillet card that moves the stuff as the work is done. 
Thirdly, two Legg, bor ycees which bring the stuff into contact with the 
working cylinders, th together or alternately, according to the kind of 
stuff it is requi to facture. Fourthly, a carriage, to which is 
imparted a rectilineal recip ting motion in the direction of the breadth 
of the stuff, inside which is a frame provided with flexible metallic blades 
separated from each other in parallel rows with the stuff lengthways, 
and pressing on the stuff when the placing rollers bring it into contact 
with the working cylinders. 

1815. INCREASING THE ILLUMINATING Power oF Gas, 7. A. Dillon.—Dated 
ith May, 1879.—(Not proceeded with.) 4d. 

To the side of the chimney of an argand burner is attached a fine glass 

uill tube, the top end being bent at right angles so as to turn towards 
the top of the chimney. A current of air is forced through the tube and 
crosses the — part of the flame, whereby the draught is checked, the 
lamp cooled, the heat lessened, and the light increased. Modifications 
are described, 
1816. Currine ann Scorina MacuINE FoR THE MANUFACTURE OF CARD 

on PasTeBoaRD Boxes, W. Crosland.— Dated 7th May, 1879.—(Not pro- 
cceded with.) 2d. 

A horizontal roller driven in the usual manner is employed, and over 
> =. bg et ono pg brackets mye and carry the circular 

, Ce! ing arran, on both sides 
instead of only one side as Sars ang ae salieus same, 


aay we Fasteninos, J. Brown.—Dated 7th Yay, 1879.—(Not proceeded 

ad palr of lovers are centred on pins sin a box fixed to the heel of. the 

. eir outer ends are turned upwards and each ided 

=— ay made adjustable to suit differertt sizes of boot — 

. Braginc Gun Barres, &e., F. A. K. W. —. 7 

May, 1879.—(A communication. ) : dd. * Per: sane os A 
This consists in brasing together the parts of metallic articles by heatin; 

them in the nee of brazing material while held firmly a, vos | 

a y 4 porous material contained in a case of rigid refractory 


mz. ae Stoves, S. Wekey.—Dated 8th May, 1879.—(Not proceeded 

This consists in the construction of a culinary stove made of sheet tin 

pln herons br seid wed eetevees in a manner to be capable of 
mula an 

oan te cneydiinees g 8 g up small quantities of heat purified, 


10Q8. Faduwate, J. Gowans.—Dated 8th May, 1879.—(Not proceeded 


‘i The - are laid in a bed of bitumen, or bituminous or equivalent 


» The rails be of tin 
saddle, t decane oo uous girder form, or of a 








journal of the levers operating the registering mechanism ; Secondly, 
providing the outside one of each pair of slotted diaphragms with a strip 
or rib to form a water channel to clear it from mud or other deposits. 








LTHE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. 


Ir has been six years since so much activity was seen at and 
around the ironworks and collieries and hardware factories for 
Christmas make as is now observable. All the works on are 
making as much time as is practicable, and there are few 
skilled ironworkers or miners who are unemployed. The diffi- 
culty of moving the traffic was never more felt by the railway 
companies. Inwards and outwards alike the pressure put upon 
the resources of the carriers is taxing their ability to the 
utmost to meet the requirements of their trading customers. The 
companies had thought that they were pre for any sudden 
revival of trade ; but the present revival has ap with less 
intimation of its approach than had been looked for, and the 
result is considerable inconvenience to numerous local firms and 
also to their customers. 

That such a change should have been wrought in so brief a 
time as has cipal since there was depressing stagnation is 
giving confidence in the future to all classes. Early temporary 
exhaustion in the buying market is noted only among those con- 
sumers of pig iron who have not yet bought all they need. 
Amongst them there is the contention that much of the recent 
buying has been speculative, and that it will be impossible for 
the existing prices to be sustained after the quarterly meetings. 
These begin in Wolverhampton on the 7th of January. 

Nevertheless the pig-making firms, upon their part, are more 
uncompromising in their demands the nearer we get to the meet- 
ings in question. This week the greater firmness of Middles- 
brough pigs is telling upon the quotations of the less valuable 
qualities. Cleveland forge iron at 47s. at the furmaces is not at 
all a high figure compared with the prices asked for Derbyshire, 
Northampton, and Staffordshire raw iron ; yet it is a price which 
compares most unfavourably, in a buyer’s sense, with the price at 
which it could have been bought four months ago. 

Offers are this week being made to the holders of local pigs of 
all qualities, but they are rarely accepted. Holders retain 
possession of their property till such_prices can be obtained as 
they believe will soon be current. Staffordshire all-mine pigs 
smelted by the leading firms are difficult to buy at under £4 5s. 
to £410s. per ton. Four months ago they were easy to get at 
£3 2s. 6d. Speculators who hold several thousand tons apiece 
have sold several hundred tons, some of it at a profit of £1 5s. to 
£1 10s. per ton. They retain the rest for higher profits. With 
more confidence than a fortnight ago £3 10s. is asked for a much- 
used brand of Yorkshire crude iron, and actual sales are at nearer 
that figure than before. 

Large quantities of raw iron now being delivered into this 
district are coming from stocks which have for a long time 
accumulated. ‘The pigs are as rusty as scrap iron. 

Marked bars are not this week to be got at the £8 to which 
they were advanced by the recent rise of 10s. perton. Orders 
can be placed only at the prices which may fprevail at quarter 
d nk he market assumes that at that time prices will be 
officially put up, certainly £1, it may be £1 10s., or even £2, as 
someare at this market bold enough to predict. Consequently some 
makers of unbranded iron are this week asking for bars to be 
delivered into next quarter at £8 5s., while for hoops and sheets 
of the same class is asked for the former and £10 10s. for 
the latter. At these prices a few sales are recorded, but makers 
are not anxious to book, for there are few makers of unmarked 
iron who are not full of orders up to the end of next quarter. 
Not a few of them have yet to deliver bars sold at £5 15s., and 
under per ton; for while the bulk of the merchants 
were lightly bought when the rise began, there were firms who 
made heavy | igpinmen: last August, when quotations were at the 
minimum, general view of net prices for Staffordshire iron 
obtained in the quarter ending November last would lead to 
scarcely better results, as compared with the previous quarter 
than appear in respect of the trading of firms in the Cleveland 








group; but the confidence in the future shown in Cleveland by 
the in ironworkers’ wages is equally entertained here. 

Fencing wire is still advancing. Three-crown drawn No. 6 is 
this week £10; and three-castle rolled Nos, 4 and 5, equal 
assortment, is £8 10s., all delivered in London. 

Galvanised sheets keep moving upwards, They are worth 
more to-day than last week by 20s. per ton. “ 

Prices of iron for prompt delivery are, on South Staffordshire 
bars, a rise upon the minimum of 40s. to 45s.; on hoops, 50s.; 
and on sheets, singles, 60s. to 70s.; doubles and lattens, 80s. to 90s, 

Blast furnace proprietors continue to prepare their long-silent 
furnaces for productive activity once more. 

Messrs. John Bradley and Co, are beginning to prepare certain 
of thieir pits, their furnaces, their forges, and their mills for work 
again. ‘This is the firm better known by the name of W. O. 
Foster and Son. 

The arrivals of foreign minerals at works less favourably 
circumstanced remain large, and they are increasing every week. 
This is largely contributing to the railway traffic difficulties. Coke 
is difficult to buy at a rise upon the minimum of from 4s. to 5s. 
per ton. Only little Derbyshire coke could this week be bought 
at 19s. per ton, which is a rise of 4s. 6d. 

The collieries which are being reopened, and the consequent 
larger supply of raw fuel mined in the locality, does not weaken 
coal quotations. Furnace coal is strong in price at 10s. per ton ; 
but it is unlikely long to remain at that igure. Native ironstone 
keeps rising. It is worth more by from 3d. to 6d. almost every 
week. Because of the mines under water, the supply was never 
so disproportionate to the demand as it is now. 

Mining plant engineers are all very busy. Those engaged 
mostly in roofing and bridge work are not receiving many new 
orders, though numerous inquiries are to hand. 

The high prices have quite stopped the fencing trade. This 
branch has enjoyed a period of remarkable prosperity. While 
other branches were depressed this one was active. 

The nut and bolt firms are doing a steady trade, mostly upon 
foreign requirements. 

The rolling stock and wagon companies are all very much 
busier in their hiring department. Few of them have not let out 
all the wagons they have; and most of them have in the past few 
days made contracts with ironmasters and others extending over 
long periods. 

The associated colliery owners in the Warwickshire field still 
adhere to their determination to enforce the sliding scale agree- 
— The men on their part have determined to continue the 
strike, 

The wrought iron nailers in various parts of South Staffordshire 
and East Worcestershire are holding meetings to consider the 
Pow for the establishment of an arbitration and conciliation 

oard, and the movement is meeting with their approval. 

The operatives in the nut and bolt trade have given the 
employers notice, that with the New Year they will demand 
10 per cent. advance, “‘or in other words, to be paid in accordance 
with Mr. Chamberlain’s award.” There are some prospects of 
the masters agreeing to the men’s terms. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


For actual local consumption there is not much demand in the 
iron market here, except for forge numbers, but there is a good 
inquiry from merchants and speculators, and as producers have 
very little iron to offer for delivery over the next three or four 
months, and do not care to quote beyond that period, a very firm 
tone is produced in the market, and speculative parcels have 
been changing hands at an advance upon late rates. The rapid 
upward movement which has recently taken place in prices is, 
however, regarded with no little anxiety in some quarters, for 
although there is now no doubt that all through the iron trade 
works are busier than they were, there has not yet been, with the 
exception of the forges, that increased activity or that enlarge- 
ment of requirements on the part of local consumers to account 
for the demand which has lately been experienced, and naturally 
the question is asked, where is the trade for which the iron is 
required? No doubt a good deal of iron is being bought for ship- 
ment, but if any considerable proportion of the iron is going into 
the hands of merchants or speculators, there is the probability 
that before long it may reappear in the market, and with the cer- 
tainty of a considerably increased production next year, there is 
aes doubt whether prices can be maintained at their present 

evel, 

As I have already intimated, so far as local consuniption is con- 
cerned forge proprietors are the chief buyers at present, and they 
find considerable difficulty in covering there requirements, but 
the other principal consumers, such as founders, engineers, and 
machinists, are anything but — with work, and in many 
cases are already well supplied with iron which was bought at the 
low prices. Makers, however, for the present occupy a strong 
position, owing to the limited quantity of iron now offering in 
the market, and where buyers are compelled ‘to give out fresh 
orders producers are able to command pretty nearly their own 


prices. 

Local makers are quite unable to meet the demand which is 
now being made upon them for forge iron, and during the last 
few days good orders at full prices save had to be refused. A 
small quantity of foundry iron is, however, being offered, and 
the quoted prices for delivery into Manchester and the district 
range from 60s. to 62s. per ton, less 24 per cent., buyers being 
quite willing to pay foundry prices for forge iron, but any quota- 
tion for the latter iron is scarcely more than nominal, as makers 
have little or nothing to sell. 

Local hematites are extremely scarce, and prices continue to 
advance, £5 5s. per ton at the works having this week been 
obtained. 

Of Lincolnshire and Derbyshire irons there is very little offering 
except what is held in second hands, and where sales are made 
an advance of 2s. 6d. per ton upon last week’s prices is being ob- 
tained, foundry qualities delivered into the Manchester district 
fetching as much as 67s. 6d., and forge numbers 66s. 6d. per ton, 
less 24. For good Middlesbrough brands delivered equal to 
Manchester, prices ranging from 55s. 4d. to 58s. 4d. per ton 
net cash have been obtainable during the past week, but for 
early delivery and prompt payment ‘business has been done at 
under these figures. 

In the finished iron trade there is good inquiry, especially for 
hoops, sheets, and pilates, but it is difficult to say what prices are 
ruling in the market, as quotations are this week for the most 
wes subject either to quarter-day or special agreement. Some 

ouses, indeed, are so full of orders that they are not able to 
, pom for og hes. like early delivery ; and although nominally 

mcashire bars delivered into the Manchester district are 
quoted at about £8 per ton, it is doubtful where orders for any- 
considerable quantity could be placed at this figure. There .is, 
however, no very large quantity of iron going into local con- 
wneiee at the prices which are now being asked, and the up- 
ward movement in the market does not meet with much response 
so far as local consumers are concerned. 

In the coal trade there is no very material change since last 
week. The better classes of round coal are naturally sellin 
more freely owing to the season of the year, and common roun 
coals for ironmaking oy also meet with a better demand. 
There is, however, still plenty of coal offering in the market, and 


although prices are undoubtedly stiffer, it is only in exceptional 
cases where any material advance upon late rates is being main- 
tained. Good Wigan Arley at the pit mouth can be bought at 
about 8s. 6d. to 9s.; common sorts at from 7s. to 7s, 6d.; 
Pemberton four-feet at from 6s. 6d. to 7s.; and common ro’ 

coal at from 5s. 6d. to 6s. per ton. Engine classes of fuel show 
sittle or no improvement so far as prices are concerned, burgy at 
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the pit mouth being quoted at from 3s. 9d. to 4s. 3d.; good slack 
at 2s, 9d. to 3s. 3d.; and common, 2s. to 2s. 6d. per ton. — a 

The shipping trade is rather better, with a stiffer tone in prices. 

For coke there is now generally a fair demand, and the tendency 
of prices is upwards. 

The upward tendency in the iron trade continues to be mani- 
fested in North Lancashire and Cumberland, and on Monday on 
*Change at Barrow the market was reported to be firm, with 
many inquiries from consumers, but there was very little iron to 
sell. The market is, in fact, stocked with orders, and although 
prices have reached 100s. per ton for best Bessemer, and 25s. per 
ton for iron ore, the business transacted is not considerable. 
Steel makers are briskly employed, but have taken advan of 
the holidays for a week’s suspension of operations to overhaul the 
machinery and for other purposes. here is nothing new to 
report in iron shipbuilding, finished iron, or engineering indus- 
tries ; they are all — employed. 

The contract for strengthening the Whitehaven Dock gates has 
been given to Messrs. Raven, of York, and the work will be 
proceeded with at once. 

The Maryport trustees have determined on the contractor for 
the new dock, but the name of the successful tenderer has not yet 
transpired. 

The Workington Iron Company will have their furnaces in 
blast in the beginning of next year. They have already con- 
tracted for the supply of 30,000 tons of Spanish ore. 

A strike of iron miners at Cleator Moor has terminated, the 
he resuming work on better arrangements as to both wages and 

ours. 

The miners employed at Hodbarrow, in Cumberland, have 
asked their employers for an increase in wages, and the promise 
has been given that, so soon as existing unfavcurable contracts 
have been disposed of, an advance in wages will be made. A 
similar promise has been made at other mines and works, but in 
many instances unfavourable contracts will require from three to 
six months to come, the advance in the value of iron having taken 
place in so short a time. 

The Keswick Local Board has asked for sanction to borrow 
£10,000 to purchase and extend the existing waterworks. The 
proposed extensions include a supply for the village of Portinscale. 

The Cumberland Iron Mining and Smelting Company blew in 
its sixth furnace on Friday. The whole of the works at 
Millom are now in blast, and the company has sold well forward. 

At the Manchester market to-day there was a good demand for 
all descriptions of iron. Lancashire makers have to-day withdrawn 
their quotations pending the settlement of a further advance. 
Outside brands higher. Derbyshire, delivered into Manchester, 
sold at 70s., and Middlesbrough at 52s. 9d. Lancashire are 
now £8 10s., but some makers are not quoting at all. Forge coal 
is advancing in price. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

WE are in the middle of “ bull” week. On every side factories 
and mills are working overtime, to make up for the Christmas 
holidays. Strangers might fancy that Sheffield had another turn 
of “the fever years” of 1871-2-3; but the overtimeis simply 
owing to the cause I have stated. Machinery is usually laid 
down for a week at Christmas, and both manufacturer and 
artisan enjoy themselves. Orders required for immediate de- 
livery have therefore to be got out of hand, and this necessitates 
‘** bulling.” In 1877-78 there was very little necessity for work- 
ing overtime, as the orders were so light. Now the case is 
different. Trade is slowly but yet steadily righting itself all 
round, and workmen are able to revive the old-fashioned institu- 
tions of “‘calf week,” “‘cow week,” and “bull week,” that is 
*bulling,” more “‘bulling,” and most “ bulling.” 

There is a remarkable change for the better in the Levant 
trade. Houses doing a brisk business with these markets report 
the trade is more lively than has been the case for three years. 
There has also been an improvement, in spite of the Porte’s 
financial difficulties, at Constantinople, the demand from which is 
always for the best sorts. The Turk won’t have an inferior 
article, whether in ironclads or cutlery. 

In a large silver and plated house this week I was shown some 
remarkably good orders from our colonies, and was informed that 
the requirements of the colonies in that respect were larger than 
they had been for five years. This is accepted as a most gratify- 
ing sign, for when the colonists order articles de luxe in quantities, 
it is a proof that they have no scarcity of cash. During the 
“famine years” the colonies sent for very little silver-ware, 
limiting themselves to their absolute needs. Now, they are 
ordering freely, and this proves that financially they have ceased 
to be pressed. 

The department of iron manufacture is mostly employed on work 
for the home and East Indian markets. Sheets of iron and steel 
also are ordered freely for the home and continental trades, but 
home requirements are the heaviest. There have been large 
orders placed for ship-plates of steel, and these are keeping 
the mills well employed. Boiler-plates of steel are also 
ordered in increasing quantities, and it is believed that 
after Christmas fresh requirements for these will be notified. 
Sheffield makers were the first to introduce steel boiler- 

lates into the market, and they are now the first to 

nefit by the orders which are coming to hand for them. In 
Bessemer steel there is more doing, especially in ingots suitable 
for the home market. Best makers are realising £9 10s. per ton, 
and manufacturers decline to bind themselves to deliver at those 
prices after the Christmas holidays. This represents an increase 
in price of more than 33 per cent. in two months. After the 
Christmas vacation, however, it is believed that Bessemer steel 
will advance in value, as it is known that large contracts for rail- 
way material are being held back. 

Engineers are finding work for their men on new machinery 
for the iron and steel mills; also on repairs, but beyond that 
there is nothing more doing. All hands are employed full time, 
and it is a noticeable fact that the movement for a reduction of 
wages or hours on the part of fhe workmen has been abandoned. 
Reports which come in show that the “shops” imSotith York- 
shire, so far as enginemen are concerned, are well employed, and 
after the vacation business is expected to be much more busy. 

The old staple trades are now, as a rule, a little more prosper- 
ots, especially as regards edge tools. Skate makers have in 
many instances more orders on their books than they can fulfil. 
Vile and saw manufacturers are complaining, but in the silver 
plate trades there has been more doing during the last fortnight, 
and some of the firms are running their works very late hours 
in order to complete orders before Christmas. The demand for 
second-rate cutlery for export has kept many manufacturers well 
employed during the past fortnight, but those doing a home trade 
find business exceedingly quiet. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Pic iron has been rapidly ascending in price poco | the last 
few days. Makers are not desirous of entering into fresh con- 
tracts at present, and consequently the small quantity of iron in 
the hands of merchants has assumed an almost fabulous value. 
On Monday 50s. was the price asked for No. 3. There seems 
every probability that the new year will be one of great pros- 
perity, though it is not likely that prices will advance so rapidly 
as in 1873. After a year of t vicissitudes and unprecedented 
depression it is cheering to able to write thus of the trade 
prospects. Ironstone miners and blast furnacemen are sure of a 
rise of wages when the quarter ending March next is passed, 
because so many contracts are being made for the first three 
months of next year at advanced rates. 





The manufactured iron trade continues to manifest an im- 
rovement. The quarterly returns, which are extrac on 

half of the Board of Arbitration from the manufacturers’ 
books by Mr. E. Waterhouse, show an improved condition of 
affairs for the quarter ending the 30th November. The following 
are the sales for the three months ending 30th November :— 





Description. Weight invoiced. Average net price 
per ton. 
Tons. cwt. qrs. lb. £s 4d. 
See US i ee a ae 
Plates .. o MEM 2.8. Bane a 58 DS OS 
Bars... 16,157 8 2 18 .. 5 ll O16 
Angles .. 12,244 9 3 4 5 0 574 
Total.. .. 72,183 17 0 8 5 5 6°85 
An improvement of 2s. 4d. per ton is manifested as compared 


with the previous quarter, when the total weights invoiced were 
66,808 tons, and the average net price £5 3s, 2d. It is interesting 
to note that whereas iron rails have been steadily diminishing 
since 1875, until it appeared probable that they would cease to be 
manufactured in the district, they have in the past quarter con- 
siderably increased, 2257 tons being manufactured, as against 1380 
tons in the previous quarter. 

Iron manufacturers find an increased demand springing up 
from all quarters for plates and bars, and some very fair orders 
for iron rails have recently been lodged. The Bishop Auckland 
Ironworks, giving employment to about 500 hands, have been 
restarted. fessrs. Dorman Long and Co. are bringing the 
Britannia Ironworks at Middlesbrough into fuller operation, and 
other firms are working full time. 

A meeting of the shareholders of Messrs. Jackson, Gill, 
and Co., Limited, in liquidation, was held on Friday last for the 

ur of considering the proposal for reconstruction, to which 

alluded last week. There was, however, a dissentient feeling, 
and consequently nothing was done. The trustee, Mr. W. B. 
Peat, will shortly offer the works for sale. 

The engineering trades are fairly engaged, and one or two 
prominent engineers have informed me that there is a prospect 
of a considerable amount of bridge-work being given out after 
Christmas. Marine engine builders have plenty of orders in 
hand, or likely to come to hand shortly. 

Iron shipbuilders generally are fairly well engaged. Pipe 
founders have good orders in hand, and chainmakers have lately 
made excellent contracts, both as regards quantity and price. It 
is reported that a strike has taken place at the Anderston 
Foundry Company’s works, at Port Clarence, near Middlesbrough, 
in consequence of a demand for an advance of wages to which the 
employers demur. 








NOTES FROM SCOTLAND 
(From our own Correspondent.) 

Srvce my last report a decided improvement has taken place in 
the iron market. The demand has been good, and there is a sub- 
stantial advance in prices, both as regards warrants and makers’ 
iron. This change is doubtless in some measure due to the 
miners’ dispute, and to other local causes, but it is chiefly owing 
to the state of the American trade, which has proved more satise 
factory than was lately anticipated. It is now considered certain 
that prices of pigs will be higher in the spring, and very large 
purchases are being made on the strength of that conviction. Ihe 
production of pig iron is e at the works, and it would not 


surprising were a further addition to the furnaces in blast mad e] 


at an early date. Large deliveries continue to be made into 
store, and Messrs. Connal and Co. have now under their charge 
about 412,000 tons, the largest stock of iron held for many yearse 

The warrant market has been exceptionally strong, with a large 
business taking place on most days. On Friday forenoon, a 
ness opened at 62s. 6d., but receded to 62s. 3d. cash, and 62s. 6d.. 


one month, at which a large number of transactions were under-J 


stood to have taken place. In the afternoon, prices ranged 
from 62s. 3d. to 62s. 14d. cash, and from 62s. 8d. to 62s. 34. one 


month, closing buyers at 62s. cash, and 62s. 44d. one month, andg 


sellers 14d. more, these figures showing an advance of 2s. 44d. on 
the week. The market cpened on Monday at 63s. 6d. one month, 
and advanced to 65s. cash, and 65s. 44d. one month, with a good 
business. A large business was done on Tuesday from 64s. 3d. 
cash and one month, up to 64s. 10}d. cash. There has been a 
very extensive business in makers’ iron, and a large increase in 
foreign shipments. 

The extensive demand for makers’ iron for shipment and’ for 
home consumption has had the effect of raising the prices in some 
cases as much as 3s. per ton, and the following advanced quota- 
tions may possibly be subjected to change before the close of 
the ‘week :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 63s. 6d. 
No. 3, 60s. 6d.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 63s. 6d.; Colt 
ness, No. 1, 71s.; No. 3, 63s.; Summerlee, No. 1, 68s.; N. 
61s.; Langloan, No. 1, 68s.; No. 3, 62s.; Carnbroe, No. 1, 
68s.; No. 3, 60s. 6d.; Monkland, No. 1, 63s.; No. 3, 60s.; Clyde, 
No. 1, 64s.; No. 3, 60s.; Govan, at Broomielaw, No. 1, 63s.; 
No. 3, 60s.; Calder, at Port Dundas, No. 1, 68s. 6d.; No. 3, 
60s. 6d.; Glengarnock, at Ardrossan, No. 1, 68s.; No. 3, 60s. 6d.; 
Eglinton, No. 1, 64s.; No. 3, 59s. 6d.; Dalmellington, No. 1, 
63s. 6d.; No. 3, 59s. 6d.; Carron, at Grangemouth, No. 1, 
62s. 6d.; ditto, specially selected, 65s.; No. 3, 60s.; Shotts, at 
Leith, No. 1, 67s. 6d.; No. 3, 59s. 6d. 

The malleable trade continues in a very active state, and is 
likely to:emain so for many months. At the different works the 
furnaces and mills are kept as busy as they can be, and a large 
number of extra hands have been employed. Some articles are 
again advanced 10s. per ton, and new contracts are not accepted 
except at considerably improved rates. The shipments of iron 
manufactures from the Clyde are also heavy, and work is being 
pushed forward in anticipation of the New Year holidays. 

The prices of coals to the shippers have again been advanced 
1s. per ton, and considerably more to the domestic consumer. 
Quotations are rather easier at the Ayrshire than at the Clyde 
ports, and the exports from the former are a ng oped on the 
increase, while those from the latter are under the average for 
this season of the year. In the eastern mining counties trade is 
very good, especially in the house department. 

At the last meeting of coalmasters in Glasgow, it was unani- 
mously agreed to abide by the former decision, that notice of 
withdrawal of the second advance of 6d. = day would not be 
enforced, should the men withdraw the blocks at the collieries 
where strikes then existed. The masters also resolved to hold no 
more meetings until the first week in January. With the above 
decision some of the men are much disappointed, as they expected 
that the employers might agree not merely not to enforce the 
second reduction, but to give them back the first one, so that 
they should have the same wages as prior to the 10th November 


. 
, 
’ 


ast. 

It should be explained that the miners of Lanarkshire are just 
now divided into two camps—the one prepared to accept the 
masters’ terms in the meantime, and the others determined to 
make “‘ no surrender.” e miners’ agents are likewise divid 
and on the present occasion Mr. Macdonald, M.P., has cast 
his lot with those who are for peace. He addressed a meeting 
of miners at ay weve, the other day, when he maintained that 
the public were being deluded by it being made maees that the 
miners of the country were generally on strike, when the strike 
was confined to two or three districts. Some of the masters, he 
declared, ‘had taken advantage of this partial strike | 
raise the prices of coal, and he thought the public show 
strike hye the extravagant — they were com to 

y until the employers gave a little more ay | to their men. 
e advised the latter, however, to keep at work till the beginning 
of the year, and in the meantime strengthen their union. 


e 
would then, he hoped, get a good sliding scale adopted, and A 


4 oS P 


~ 


this means put an end to the turmoils that had so long disturbed 
the mining district. 
An effort is being made in the county of Fife to get the colliers 


to agree to a sliding scale. 
The fi ial arr ts of the Forth Bridge are now con- 
panes, and the works will, it is understood, proceed without 
elay. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been a good deal of fortunate speculation in the tin- 
plate trade of late, and the cause may be understood when I 
state that in one week prices fluctuated for ordinary coke plate 
from 22s. to 24s. 6d. The lull which took place a fortnight ago 
has disappeared, and quite a rush to place orders from America 
took place a few days ag Orders are coming in from Holland 
for charcoal plates at 9d. to 27s, They find the Welsh make, 
if a little dearer than the Belgian, very much better. Things 
are steadily improving in the iron trade, 

Cyfarthfa is going on vigorously, and is sending a quantity of 
rails to New York. An advance of 3s. per week to the men took 
place last week. A rather unfortunate accident happened there 
on Saturday, which may necessitate the blowing out of a furnace, 
Some water got into the tuyeres and an explosion followed. Fortu- 
nately no one was present, but the engineer had only just left the 
8 














pot. 

The clearances of iron and steel from Wales last week included 
300 tons for La Rochelle, 788 tons for sapwer, 428 tons new 
and 1340 old rails for New Orleans, and 270 tons bars for Oporto. 
Orders are held by_our ironmasters for Cape Town, Texas, 
Boston, Algoa Bay, Portland, and the Oregon. i am assured by 
excellent authority that the books of the. trade generally have 
not presented such a satisfactory appearance for the last eight or 
even ten years. 

Those coalowners who turn out coke already feel the benefit 
arising from the flush in the iron trade, and every coke oven is 
pushed to its fullest point of yield. Large stocks too that had 
accumulated are clearing off at a profit, and if long contracts 
are booked, they are done so at a good advance. I expect before 
a month is over that 100 ovens will be added to those already in 
operation, and most of these will be in the Rhondda or neighbour- 
ing valleys. 

Swansea is clearing off its old scrap iron at a trate. It is 
stated im that neighbourhood that the London and North- 
Western Railway cleared lately £25,000 by the sale of old 
materials. I am glad to see that some sections at least of the 
colliers are trying to arrange a sliding scale with the coalowners. 

There was a meeting on Saturday of the committee of the 
house colliers at Llancaiach, and a basis was partially agreed 
upon, but the final settlement has been left for another meeting. 

ere are contracts now waiting pending a settlement, and prices 
will certainly go up 6d. or 1s. per ton as soon as the masters and 
men come to terms. In steam coal districts there is not sufficient 
unanimity te come to terms. Mr. Davies's men, Ferndale, have 
settled.a scale betWeen them, and it is a question rather warmly 
discussed by the-men whether it would not be better, seeing the 
special character of each colliery, for every colliery to settle 
separately. Against this it is contended that the interests of the 
Sout ales coalowners and colliers lie in their working peace- 
~~ hers, 4 

90,000 tags of coal left Cardiff last week, foreign and 
eqast and, igh the foreign quota is not quite up to the 
mark, still businesa~is*Olerably good. House coalowners will 
.not enter into contracts under 6d. per ton advance. Steam 
remains unchanged, “and several | collieries, notably the 

Ocean, are nothing ro employed. The Ferndale collieries are 
busy, and some also inthe Rhondda, and, comparing this time of 
the ip with that of dther-years, the Welsh coalowners have not 
much reason to nif prices could only be lifted a shilling 

ton 


i trades are very active at Newport, over 
20,000 tons of coal-were shipped foreign last week, and I note 
that iron ore iscoming in more plentifully from Spain ; 10,000 
tons came ,to hand last week, and not before it was wanted, as 
some of the latest started works are already in need, 

Hematite pig is gone up to £5, nearly double what it was 
lately. In the Forest of Dean trade is good, and large clearances 
of coal take place there daily. Nearly 10,000 tons last week 
were carried from there over the Great Western. The navigation 
has been precarious of late, and so the new bridge comes in most 
“atone to aid the various industries. 

he colliers — to report on the present condition of the 
Middle Duffryn Colliery gave a most satisfactory account. 

Rumours are afloat to the effect that the Powells Duffryn Co. 
is buying up small coal, and that an early restarting of Aberaman 
is probable. 
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jEpps’s Cocoa.—GraferuL anv ComrortinG.—“ By a thorough 

owledge of the natural laws which govern the operations of 

ion nutritiog, and by a pe application of the fine 

Pp perti well-seJected cocoa, Mr. Epps*has provided our 
reakfast ta@les with a delicately nena ton which ma‘ 
save us many heayydoctors’ bills. 1t is by the judicious use of suc 
articlés; of diet that a constitution may be gradually built u 


until strong enough to resist every tendency to disease. Hund: 
of subtle maladies are floating around us ready to attack wherever 


there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified. with pure bi d a properly 
nourished frame.”—Civil Service Gazette. Sold only in packets 
labelled—“ James Epps and Co., Homeopathic Chemists, 
London.”—{Advt. ] 
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